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How to Use This Soil Survey

General Soil Map (STATSGO)

The general soil map, which is the color map found ni the section, “General Soil Map Units (STATSGO),”
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.

Detailed Soil Maps

The detailed soil maps are found
at the back of 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
the map sheet. Note the map unit
symbols that are in that area. Turn
1o the Contents, which lists the
map units by symbol and name
and shows the page where each
map unit is described.
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MAP SHEET

INDEX TO MAP SHEETS

OF INTEREST
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.

MAP SHEET

The Contents shows which table has data on a specific land use for each detailed soil map unit. Aiso 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).



X

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 1992. 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 Ransom County Soil Conservation District. Financial assistance was
provided by the Ransom County Board of Commissioners, Ransom County Soil
Conservation District, Ransom County Water Resource Board, and Ransom County
Townships.

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: Dead Colt Creek dam and reservoir built for flood control and recreation. The soil map
unit along the reservoir is Buse-Barnes loams, 15 to 35 percent slopes. Note the field windbreaks in
the background. The windbreaks provide protection from wind erosion.
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Foreword

This soil survey contains information that can be used in land-planning programs in
Ransom 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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General Nature of the Survey Area

RANSOM COUNTY is located in the southeastern
part of North Dakota (fig. 1). It has a total area of
552,000 acres of which 550,620 acres are land and
2,180 acres are water in bodies of more than 40
acres in size. The country is bounded on the south
by Dickey and Sargent Counties, on the west by
Lamoure County, on the north by Barnes and Cass
Counties, and on the east by Richland County. The
county seat is Lisbon, which is in the central part of
the county.

Homesteading began in large numbers after the
railroad line headed west from Fargo. The first
settlement was Owego in the eastern part of the
county in 1870. Settlement continued through the
1870s, and the first county commissioners were
appointed on March 7, 1881. Eventually the county
was organized with Lisbon as the county seat.
Additionai information concerning the history and
development of Ransom County has been published by
the Ransom County Historical Society
(Thorfinnson,1975).

The county is in the Central Black Glaciated Plains
{Major Land Resource Area 55B) and the Red River
Valley of the North (Major Land Resource Area 56)
portion of the Northern Great Plains Spring Wheat
Region (USDA-SCS, 1981). See the Index to Map

f

[N
BISMARCK

Figure 1. Location of Ransom County in North Dakota.

Sheets that precedes the maps to determine the extent
of each Major Land Resource Area. The easternmost
part of the county is in the Lake Agassiz Plain District
and the central and western parts of the county are in
the Drift Plains District of the Central Lowland Province
(Bluemle, 1979).

Farming is the main economic enterprise in the
county. The principal crops are spring wheat, other
small grains, corn, sunflowers, beans, grass-legume
hay, and flax. The Ransom County Soil Conservation
District was organized on June 22, 1945,

About 72 percent of the county is cropland or
pasture, 22 percent is native rangeland, and 6 percent



12

is other land (USDA-SCS,1992). About half of the
native rangeland is part of the Sheyenne National

~ Grasslands. This area is administered by U.S. Forest
Service and managed by the Sheyenne Valley Grazing
Association. Livestock is raised primarily on the
National Grasslands and on the more sloping land
along the Sheyenne River. Additional information
related to agriculture in Ransom County can be found
in the Census of Agriculture (USDA-NASS,1999).

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. 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.

The first soil survey of Ransom County was
published in 1906 (Ely, et al. 1906). A general soil map
of Ransom County was published in 1968 (Patterson,
et al. 1968). Portions of Ransom County were
published with the Tri-County Survey (Omodt, et al.
1966) and the Richland County and Sheyenne National
Grasslands Survey (Thompson and Joos, 1975).

Climate

The climate of Ransom County is subhumid. The
area is usually quite warm in summer with frequent
spelis of hot weather and occasional cool days. It is
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 Lisbon, North Dakota, in the period 1961 to
1990. 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 -3
degrees F. In July, the average temperature is 71
degrees F, and the average daily maximum
temperature is 85 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
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.

Soil Survey

The average annual total precipitation in the county
is about 19 inches. Of this, about 15 inches, or 78
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. The information is useful
in designing a management system for wet and dry
years.

Average annual snowfall is 34 inches. The average
afternoon relative humidity in July is 54 percent. The
sun shines 71 percent of the possible time in July and
42 percent of the time in November. The sun shines an
average of 59 percent of the possible time annually.
The prevailing wind is from the northwest. The average
annual windspeed is 11.5 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 positions 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.

Individual soils on the landscape commonly merge
into one another as their characteristics gradually
change. To construct an accurate map, however, soil
scientists must determine boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations,
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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. Soil
Taxonomy (Soil Survey Staff, 1975), the system of
taxonomic classification used in the United States, is
based mainly on the kind and character of soil
properties and the arrangement of horizons within the
profile. After soil scientists classified and named 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
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,
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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.

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.

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
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Dakota (Omodt, et al. 1968), Soil Taxonomy (Soil
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.
The scale of the field sheets was 1:20,000 or 3.168
inches to the mile. Detail of these field sheets was
checked with older aerial photography, color infrared
photography, and in some instances, topographic
maps. This product has been digitized and is available
from the North Dakota Geological Survey office.

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
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.

Soil Survey

All map units were characterized for soil variability
by transecting representative areas. A transectis 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 a 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 1961-90 at Lisbon, North Dakota.)

I Temperature { Precipitation
I I l L years in 1(}r j' l2 yrs in 10 l
: : ; will have : avg : I will have !average
I of | lnunber of
Month | avg | avg |avg | max min lgrow:.ngl avg | less more |days with
Idaily h:u.ly l Itemp emp . ldeqree l | than |0.10 inch
| max [min | [>than I<than|days* Jtin.) [tin) tin) |or more
L L L |
A l
January | 1. §l-3.1] 77| 4 ] o |0.43| 014 0.70] 1
February zs4| 33|14 3| 51 |-3o l 1 'o.40|0.1z ossl 1
March I 38.6 | 17.2 |27.9l 68 | -17 | 26 los7j05 137 I 2
April | 57.031.3 44.1| 87 | 9 | 183 | 1.90] 0.69 3.02 4
May | 70.3 | 42.2 Iss.z 92 | 22 I 502 [2.47l 1.28 3.52 | 5
June | 19.2 518 65.3| 96 l 6 | 728 |3.37 1.53 4.95 6
July | 85.1|56.8 |70.9 101 41 l 950 |2.89| 1.33 4.24 | 4
August | 83.2154.0 .6l 101 I 36 I ee6 | 2.42! 1.06 3.58 4
September l 72.0'43.9 |sa.ol 96 I 20 | sa0 |2 o1l 0.64 3.13 I 4
October I 60.1 ] 33.2 |4s.s| 85 | 12 | 245 I 1. 4s| 0.46 2.28 | 3
Novexber I 39.7 | 18.8 |29.2| 67 |-1o | 26 ' 0. 59| 0.13 0.98 | 1
Decenmber | 24.1| 3.5 I13.a| 52 | -28 | 2 l 0.50| 0.16 o0.88 | 1
S R |
R |
Average I 53.2 I 29.0 l 1l I l —_ I I - - I -
VA ; T |
Extreme | 107] -0 | - | 103 f-3q | — | - | - - -
[ T | | I
Total | - |- |- | — | |3,866 [17.74 [13.76 20.60 | 32
[ N | l |

* 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 1961-90 at Lisbon, North Dakota.)

Prabability

Temperature

24F or lower TZBE‘ or lower [|32F or lower

Last freezing temperature

[
|
I
I
[ |
I
I
I

in spring : l
1 year in 10 later than- | May 2 I May 19 May 30
2 year in 10 later than— | May 3 | May 15 May 25

I May 16

5 year in 10 later than— | April 22' May 7

First freezing tenpe.ratuxel |

in fall :

I

I

|

I

|

I

| I I
|

|

I

|

|

I I I
I

1 yr in 10 earlier than— I September 26 I September 17 September 9

2 yr in 10 earlier tham— I October 2 I September 21 I September 13

5 yr in 10 earlier than— | October 13 | september 29 | septemver 19

Table 3.—Growing Season

(Recorded in the period 1961-90 at Lisbon, North Dakota.)

Probability

9 years in 10

8 years in 10

5 years in 10

2 years in 10

1 year in 10

Daily Minimum Temperature

# days > 245‘—I # days > 28F

T
I

I I # days > 32F
I I I

I | I

T | 124 | 108

I I I

| 148 | o | us

} 161 } 140 : 124

| 173 | 150 | 135

I I |

I 180 I 156 I 141

I I |
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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 smalt 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 tor 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 groupings
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 Ransom
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 Staff
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

7—Kranzburg-Lismore Association, level to undulating

SURFACE
TEXTURE*
MAJOR COMPONENTS
Kranzburg SiCL
Lismore SICL
MINOR COMPONENTS
Barnes L
Parnell SICL
Vallers L
Fargo SIC

L,loam;SIC,silty clay;SICL,silty clay loam
« VP,very poor;P,poor;MW,moderately well;W,well

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

0-6 MW 15-20

39 W 10-15

01 VP 10-15

0-1 P 5-10

0-1 P 5-10

Description

These soil areas consist of lacustrine-mantled till
plains with nearly level and undulating topography. The
dominant soils are medium to moderately-fine textured.
Some poorly and very poorly drained depressions and
swales exist in the area. Most areas of this association
are used for cropland.

Kranzburg soils occur on the gentle, convex rises
and side slopes. Lismore soils occur on lower side
slopes and flats. Barnes soils occur on broad convex
crests of knolls and ridges. Parnell soils occur in
depressions and potholes. Fargo soils occur on broad

low flats. Vallers soils occur on broad flats and
adjacent to Parnell soils.

Major Limitations for Agricultural Use

These areas have few limitations for agriculture.
The poor and very poorly drained soils generally have
periods of wetness and ponding in the spring and
after heavy rainfall. 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, "Potential Cropland Limitations
and Management."
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20—Serden-Aylmer-Rosewood Association, level to steep

SURFACE
TEXTURE*
MAJOR COMPONENTS
Serden FS
Aylmer FS
Rosewood FSL
MINOR COMPONENTS
Hamar LFS
Hecla LFS
Duneland FS
Maddock LFS

" FSL,fine sandy loam; LFS,loamy fine sand;FS,fine sand

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
3-35 E 30-35

0-9 Mw 25-30

0-1 P 15-20

0-3 SP,P 10-15

0-6 : MW 10-15

3-35 E 0-5

3-6 W 0-5

* P,poor;SP,somewnhat poor;MW,moderately well;W,well;E excessive

Description

These soil areas consist of level to steep duned
and hummocky topography. They occur in the "sand
hills" area of the Sheyenne Delta. The dominant soils
are coarse textured and were deposited as alluvium
and resorted by wind (fig.3). Most areas are used for
rangeland and wildlife.

Serden soils occur on crests and side slopes of
dunes. Aylmer soils occur on footslopes of dunes.
Rosewood soils occur in depressions. Hamar soils
occur in depressions and low flats. Duneland consists
of areas devoid of vegetation and highly susceptible
to wind erosion. Maddock soils occur on crests and
upper side slopes of gently sloping hummocks. Hecla

soils occur on broad flats and lower side slopes of
hummocks.

Major Limitations for Agricultural Use

Severe wind erosion is a concern on all soils,
and droughtiness is a concern on-Serden and Maddock
soils. The poorly drained Rosewood soils generally
have periods of wetness and ponding in the spring
and after heavy rainfall. 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, "Potential Cropland
Limitations and Hazards."
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Soil Survey
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Figure 3. Typical pattern of soils and parent material in the Serden-Aylmer-Rosewood association.
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21—Hecla-Hamar-Ulen Association, level to undulating
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR COMPONENTS
Hecla LFS 0-6 MW 30-35
Hamar LFS 0-3 P,SP 20-25
Ulen FSL 0-3 SP 20-25
MINOR COMPONENTS
Arveson L 0-1 P 10-15
Aylmer FS 0-6 MW 10-15

* L,loam;FSL,fine sandy loam; LFS,loamy fine sand;FS fine sand

* P,poor;SP,somewhat poor;MW,moderately well

Description

These soil areas consist of level to gently sloping

topography with a few poorly drained depressions.

They occur on glacial outwash plains and deltas. The
dominant soils are coarse textured and were deposited
as alluvium and resorted by wind. Most areas of this

association are used for cropland.
Hecla soils occur on broad, gentle rises. Hamar

soils occupy small depressions and footslopes. Ulen

soils occur on broad, slightly depressed flats and in
depressions. Arveson soils occupy depressions and

low flats. Aylmer soils occur on slight rises with short

slopes. Ulen and Arveson soils have a "high-lime"
layer which occurs within plow depth. In places, this

light-colored material has been exposed and
mixed with dark-colored surface soil by cultivation.

Major Limitations for Agricultural Use

Wind erosion is a concern on these areas. The
poorly drained Hamar and Arveson soils generally
have periods of wetness and ponding in the spring
and after heavy rainfall. 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, "Potential Cropland
Limitations and Hazards."
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Soil Survey

26—Renshaw-Hecla-Divide Association, level to undulating

SURFACE
TEXTURE*

MAJOR COMPONENTS

Renshaw L

Hecla LFS

Divide L

MINOR COMPONENTS

Marysland L

Stirum L

Glyndon SiL

' L,loam;SIL,silt loam;L.FS,loamy fine sand

SLOPE PERCENT
PERCENT DRAINAGE™ COMPOSITION
0-6 SE 45-50

0-6 MW 10-15

01 SP 10-15

0-1 P 5-10

0-3 P 5-10

0-3 SP 0-5

" P,poor;SP,somewhat poor;MW,moderately well;SE,somewhat excessive

Description

These soils areas consist of rounded knolls and low
ridges separated by somewhat poorly and poorly
drained depressions and drainageways. The soils
formed in alluvium and occur on glacial outwash plains.
The dominant soils are medium textured over sand and
gravel or coarse textured throughout. Most areas of
this association are used for cropland. Some of the
soils are irrigated.

Renshaw soils occur on gently sloping knolls and
ridges. Hecla soils occur on flats. Divide soils occur on
broad, slightly depressed flats and slight rises in
drainageways. Marysland soils occupy drainageways.
Stirum soils occur on flats along drainageways.
Glyndon soils occur on slight rises associated with
Stirum soils. Divide, Marysland, Stirum, and Glyndon

soils have a "high-lime" layer which occurs within plow
depth. In places, this light-colored material has been
exposed and mixed with dark-colored surface soil by
cultivation.

Major Limitations for Agricultural Use

Wind erosion is a concern on these areas.
Droughtiness is a concern on gravelly and coarse
textured soils. The poorly drained soils generally have
periods of wetness and ponding in the spring and after
heavy rainfall. 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,
"Potential Cropland Limitations and Hazards."
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39—La Prairie-Renshaw-Buse Association, level to steep

SURFACE
TEXTURE*
MAJOR COMPONENTS
La Prairie L
Renshaw L
Buse L
MINOR COMPONENTS
Barnes L
Sioux GRL
Lamoure SICL

" SICL,silty clay loam;L,loam;GRL,gravelly loam

SLOPE PERCENT
PERCENT DRAINAGE** COMPQOSITION
0-3 MW 35-40

0-6 SE 20-25

15-30 W 10-15

0-9 W 10-15

6-30 E 5-10

0-2 0-5

* P,poor;MW,moderately well;W,well;SE,somewhat excessive;E,excessive

Description

These soil areas consist of nearly level, narrow
bottom lands and adjacent moderately steep to steep
valley sides. In places, the valley sides are dissected
by deep, branching ravines that extend into the
uplands. The dominant soils formed in coarse to
moderately-fine textured glacial till or alluvium. These
areas are used as rangeland and wildlife habitat. The
bottom lands are also used as cropland. Densely
wooded areas occur throughout the association.

The La Prairie and Lamoure soils occur on alluvial
bottom land. Lamoure soils are poorly drained and
occur in drainageways or oxbows. The Renshaw soils
are on plane side slopes, and the Sioux soils are on

crests of knobs and ridges. Buse soils are on steep
convex shoulder slopes, and Barnes soils are on side
slopes of valley walls.

Major Limitations for Agricultural Use

Flooding on bottom land soils, water erosion on
steep slopes, and droughtiness on gravelly and coarse
textured soils are concerns. 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, "Potential Cropland Limitations
and Hazards."
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Soil Survey

46—Barnes-Svea-Hamerly Association, level to gently rolling

SURFACE
TEXTURE*
MAJOR COMPONENTS
Barnes L
Svea L
Hamerly L
MINOR COMPONENTS
Buse L
Parnell SiCL
Tonka SIL
Cavour L

SICL,silty clay loam;L,loam;SIL,silt loam

SLOPE PERCENT
PERCENT DRAINAGE™* COMPOSITION
1-9 W 40-45

0-6 MW 20-25

0-3 SP 15-20

3-9 W 5-10

01 VP 1-5

0-1 P 1-5

0-3 MW 1-5

* VP,very poor;P,poor;SP,somewhat poor;MW,moderately well,W,well

Description

These soil areas consist of level to gently rolling
topography with knolls, discontinuous ridges, and
depressions. A few prominent marshes are also
present. The dominant soils formed in medium textured
glacial till. Nearly all the surface runoff drains into
depressions (fig.4). Most areas are used for cultivated
Crops.

Barnes soils are on gentle, convex side slopes
and broad, convex crests of knolls and ridges. Svea
soils are on lower side slopes and flats. Hamerly soils
are on gentle, convex positions adjacent to
depressions and on flats. Buse soils are on crests
and summits of knolls and ridges. Parnell and Tonka
soils are in depressions and potholes. Cavour soils
are on gentle, lower slopes intermingled with the

Barnes and Svea soils. The Hamerly and Buse 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.
Portions of these areas have periods of wetness and
ponding in the spring and after heavy rainfall. 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,
"Potential Cropland Limitations and Management."
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Figure 4. Typical pattern of soils and underlying material in the Barnes-Svea-Hamerly association.
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65—Exline-Hegne-Stirum Association, level and nearly level

Soil Survey

SURFACE
TEXTURE*
MAJOR COMPONENTS
Exline L
Hegne SIC
Stirum _ LS
MINOR COMPONENTS
Lemert SL
Aberdeen SIL
Embden FSL
Glyndon SIL

* SIC,silty clay;L,loam;SIL,silt loam;FSL,fine sandy loam;SL,sandy loam; LS,loamy sand

“ P,poor;SP,somewnhat poor;MW,moderately well

SLOPE
PERCENT

0-3
01
01

01
0-2
0-3
0-3

DRAINAGE**

SP
MW
MW
SP

PERCENT
COMPOSITION

30-35
15-20
15-20

10-15
10-15
5-10
5-10

Description

These soil areas consist of level and nearly level
flats on glacial lake plains and beaches. The "highs"
and "lows" differ in elevation by less than 2 feet. The
dominant soils are moderately-coarse to fine textured.
Most areas are used as rangeland or hayland.

The Exline and Lemert soils occur on slightly
elevated, irregularly-shaped areas. Hegne and Glyndon
soils occur on broad, low-lying flats. Stirum soils occur
in slightly depressed areas. Aberdeen soils are found
on slight rises above the Exline and Hegne soils. In
cultivated fields, the dense subsoil of the Exline and
Stirum soils is mixed in the plow layer, forming
"gumbo" or "slick" spots. The Hegne and Glyndon soils
have a prominent high lime layer which occurs within
plow depth. This light-colored, limy material often is

exposed and mixed with the dark surface soil by
cultivation. In rangeland, these areas have uneven or

"scabby-spot" surfaces

Major Limitations for Agricultural Use

Wind erosion is a concern on coarse-textured soils.

Poor tilth, limited root and water penetration, and
excess salts are concerns with the Exline, Stirum,
and Lemert soils. Very poorly and poorly drained

soils generally have periods of wetness and ponding
in the spring and after heavy rainfall. 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, "Potential Cropland Limitations

and Hazards."



L,loam;GRL,gravelly loam;SIL,silt loam;SIC,silty clay;SICL,silty clay loam

* VP,very poor;MW,moderately well;W,well;E,excessive
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183—LaDelle-Buse-Barnes-Edgeley Association, level to steep
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION

MAJOR COMPONENTS

LaDelle SIL,SICL 0-6 Mw 30-35

Buse L 6-35 wW 20-25

Barnes L 3-15 wW 15-20

Edgeley L 9-35 W 10-15

MINOR COMPONENTS

Sioux GRL 9-25 E 5-10
Rauville SIL 0-1 VP 1-5
Nutley SIC 2-15 w 1-5

Description

These soil areas consist of level valleys, flood
plains, and the adjacent steep, valley side slopes of
the Sheyenne River Valley. The dominant soils are
medium-textured glacial till, alluvium, and residuum
(fig. 5). Most areas of this association are used for
rangeland and wildlife habitat.

LaDelle and Rauville soils are on flood plains. Buse
and Barnes soils are on the upper valley side slopes.
Edgeley soils are intermingled with the Barnes soils
and are underlain by shale bedrock. Sioux soils are on
remnant terraces on valley side slopes and are

underlain by sand and gravel. Nutley soils are on the
lower side slopes.

Major Limitations for Agricultural Use

Water erosion and steep slopes are concerns on

these areas. The LaDelle and Rauville soils have
potential for flooding. The Edgeley and Sioux soils

may be droughty. 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,

"Potential Cropland Limitations and Management."
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Figure 5. Typical pattern of soils and underlying material in the LaDelle-Buse-Barnes-Edgeley association.
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185—Gwinner-Hamerly-Parnell Association, level and nearly level

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION

MAJOR COMPONENTS

Gwinner SICL 0-3 MW 25-30

Hamerly L 0-3 SP 25-30

Parnell SICL 0-3 VP 10-15

MINOR COMPONENTS

Peever CL 0-3 wW 10-15

Tonka SIL 0-3 P 5-10

Barnes L 0-6 W 5-10

Svea L 0-6 MW 5-10

SICL,silty clay loam;CL,clay loam;L,loam;SIL,silt loam

* VP,very poor;P,poor;SP,somewhat poor; MW, moderately well;W,well

Description

These soil areas consist of level and nearly level
topography with knolls, shallow swales, and
depressions. The dominant soils formed in fine-textured
alluvium underlain by glacial till and medium-textured
glacial till. Most areas of this association are used for
cropland.

The Gwinner and Svea soils occur on lower side
slopes and flats. Hamerly soils are on gently convex
positions adjacent to depressions. Parnell soils occur
in depressions and potholes. Peever and Barnes soils
are on gently convex side slopes and broad, convex
crests of knolls and ridges. Tonka soils are in shallow
depressions. The Hamerly soil has a prominent "high

lime" layer which occurs within the 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 the Hamerly soils.
Very poorly and poorly drained soils generally have
periods of wetness and ponding in the spring and after
heavy rainfall. 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,
"Potential Cropland Limitations and Hazards."
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Soil Survey

186—Ulen-Wyndmere-Rosewood Association, level

SURFACE
TEXTURE*
MAJOR COMPONENTS
Ulen FSL
Wyndmere L
Rosewood FSL
MINOR COMPONENTS
Hecla LFS
Divide L
Colvin SIL

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
0-1 SP 35-40

01 SP 20-25

0-1 P 10-15

0-3 MW 5-10

0-1 SP 5-10

01 P 5-10

* L,loam;SIL,silt loam;FSL,fine sandy loam;LFS,loamy fine sand

* P,poor;SP,somewhat poor;MW,moderately well

Description

These soil areas consist of level topography with a
few slight rises and poorly drained depressions. The
soils formed in material deposited by water in the
Sheyenne Delta. Some areas have been reworked by
wind. The dominant soils are moderately-coarse and
coarse textured. Most areas are used for cultivated
crops.

The Ulen, Wyndmere, and Divide soils occupy broad
flats and slightly elevated positions adjacent to
depressions. Rosewood and Colvin soils are in
depressions. Hecla soils occur on broad gentle rises.
Ulen, Wyndmere, Rosewood, Divide, and Colvin soils
have a prominent "high-lime" layer which occurs within

plow depth. In places, this light-colored, limy material
has been exposed and mixed with dark surface soil by
cultivation.

Major Limitations for Agricultural Use

Wind erosion is a concern these areas. Poorly
drained soils generally have periods of wetness and
ponding in the spring and after heavy rainfall. 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,
"Potential Cropland Limitations and Hazards."
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187—Svea-Gardena-Eckman Association, level to undulating
SURFACE SLOPE * PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION

MAJOR COMPONENTS

Svea L 0-6 Mw 25-30

Gardena L 0-6 MW 25-30

Eckman L 0-6 w 10-15

MINOR COMPONENTS

‘Barnes L 39 w 5-10

Southam SIL 0-1 VP 510

Buse L 39 w 5-10

Glyndon L 0-1 SP 5-10

* VP,very poor;SP,somewhat poor;MW,moderately well;W,well

Description

These soil areas consist of nearly level and
undulating knolls and gently sloping rises separated
by swales and occasional depressions. The dominant
soils are medium to moderately-fine textured alluvium
and glacial till. Most areas are used for cultivated
crops.

The Svea and Gardena soils occupy flats and
swales. Eckman and Barnes soils occur on side
slopes. Southam soils are in depressions. Buse soils
are on shoulder slopes of steeper areas. Glyndon
soils are on flats and slightly elevated areas adjacent
to depressions. Buse and Glyndon 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

These areas have few limitations for agricultural
use. Very poorly drained soils generally have extended
periods of ponding. 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, "Potential Cropland Limitations
and Hazards."
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188—Cavour-Cathay-Renshaw Association, level and nearly level

SURFACE
TEXTURE*
MAJOR COMPONENTS
Cavour L
Cathay L
Renshaw L
MINOR COMPONENTS
Stirum SL
Lemert SL
Marysland SiL
Tonka SiL

* L,loam;SL,sandy loam;SIL,silt loam

SLOPE
PERCENT

0-1
01

0-1
0-1
01
01

DRAINAGE™

MW
MwW
SE

“ P,poor;SP,somewhat poor;MW,moderately well;W,well,SE,somewhat excessive

PERCENT
COMPOSITION

30-35
15-20
15-20

10-15
10-15
5-10
5-10

Description

These soil areas consist of level and nearly level
glacial till plains and outwash plains. The dominant
soils are medium textured. Most areas are used as
rangeland. Some of the Renshaw soils are irrigated.

The Cavour soils occur on slightly elevated
irregularly-shaped areas. Cathay soils occur on flats.
Renshaw soils occur on flats and are underlain by
sand and gravel. In grassland, these areas have
uneven or "scabby-spot" surfaces. In cultivated fields,
the dense subsoils of the Cavour, Stirum, and Lemert
soils are mixed in the plow layer, forming "gumbo” or
"slick" spots. Lemert and Stirum soils are associated
with Cavour and Cathay soils and occur in swales and
lower lying flats. Marysland soils occur in gently

concave flats and drainageways. Tonka soils are

in shallow depressions and potholes.

Major Limitations for Agricultural Use

Poor tilth, limited root and water penetration, and
excess salts are concerns on the Cavour, Stirum,
and Lemert soils. Poorly drained soils generally have
periods of wetness and ponding in the spring and
after heavy rainfall. 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, "Potential Cropland Limitations and

Hazards."
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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 soil
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 unitis 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 unit in 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 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, Barnes-
Buse loams, 3 to 6 percent slopes, is one of the
phases of the Barnes and Buse soils.

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
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on the maps. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas.
Hamerly-Tonka-Parnell complex, 0 to 3 percent slopes,
is an example.

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.

Table 5, "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.

64—Arveson loam

Setting

These soils are on flats and depressions on delta and
outwash plains.

Map Unit Composition (percent)

Named Components
Arveson and similar soils: 60 to 85
Average Component Composition

Arveson: 64
Wyndmere: 18
Borup: 8
Divide: 4
Glyndon: 2
Stirum: 2
Tiffany: 2

Soil Survey

Named Component Description

Arveson

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

76—Arvilla sandy loam, 0 to 6 percent
slopes

Setting

These soils are on flats on outwash plains and
terraces.

Map Unit Composition (percent)

Named Components
Arvilla and similar soils: 85 to 90
Average Component Composition

Arvilla: 79
Brantford: 10
Fordville: 3
Divide: 2
Embden: 2
Sioux: 2
Hecla: 2

Named Component Description

Arvilla

Surface layer texture: Sandy loam
Depth class: Very deep (more than 60 inches)
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Drainage class: Somewhat excessively drained
Slope: 0 to 6 percent

Flooding: None

Water table: None

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 use: Cropland and pasture

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

86—Aylmer-Bantry fine sands, 0to 6
percent slopes

Setting

Aylmer soils are on convex shoulder slopes and
backslopes. Bantry soils are on plane or concave
footslopes and toeslopes. These soils are on rises on
delta and outwash plains.

Map Unit Composition (percent)

Named Components

Aylmer and similar soils: 55 to 70
Bantry and similar soils: 25 to 35

Average Component Composition

Aylmer: 57

Bantry: 20

Hamar, poorly drained: 6
Hecla: 6

Serden: 5

Towner: 3

Rosewood: 2

Ulen: 1

Named Component Description

Aylmer

Surface layer texture: Fine sand
Depth class: Very deep (more than 60 inches)

35

Drainage class: Moderately well drained
Slope: 0to 6 percent

Flooding: None

Water table: Seasonal

Bantry

Surface layer texture: Fine sand

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 3 percent

Flooding: None

Water table: Seasonal

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 use: Range

For cropland limitations and hazards see Table 6.
Forinformation 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 are on side slopes and footslopes. Buse
soils are on convex shoulder slopes and summits of
rises. These soils are on till plains.

Map Unit Composition (percent)

Named Components

Barnes and similar soils: 35 to 50
Buse and similar soils: 25 to 35

Average Component Composition

Barnes: 40
Buse: 32
Svea: 22
Hamerly: 4
Tonka: 2
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Named Component Description

Barnes

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 3 to 6 percent

Flooding: None

Water table: None

Buse

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Slope: 3to 6 percent

Flooding: None

Water table: None

Note: In some places the surface layer of the Buse
soil is 3 to 5 inches thick.

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 use: Cropland

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.

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

Setting

Barnes soils are on convex backslopes and footslopes.

Buse soils are on convex shoulder slopes and
summits. These soils are on knolls and ridges on till
plains.

Map Unit Composition (percent)

Named Components

Barnes and similar soils: 40 to 60
Buse and similar soils: 25 to 50

Average Component Composition

Barnes: 48
Buse: 35

Soil Survey

Svea: 14
Tonka: 2
Zell: 1

Named Component Description

Barnes

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 6 to 9 percent

Flooding: None

Water Table: None

Buse

Surface layer texture: Loam

Depth class: Very deep {more than 60 inches)
Drainage class: Well drained

Slope: 6 to 9 percent

Flooding: None

Water Table: None

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 use: Cropland

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.

154—Barnes-Svea loams, 0 to 3 percent
slopes

Setting

Barnes soils are on convex backslopes and summits
of rises. Svea soils are on plane or convex footslopes
and toeslopes of swales. These soils are on till plains

(fig. 6).
Map Unit Composition (percent)

Named Components

Barnes and similar soils: 35 to 60
Svea and similar soils: 25 to 50

Average Component Composition

Barnes: 46
Svea: 39
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Figure 6. An area of Map Unit 154, Barnes-Svea loams, 0 to 3 percent slopes. Note the inclusion of Tonka soil in the depression

at the end of the tree row.

Hamerly: 7
Tonka: 5
Buse: 2
Parnell: 1

Named Component Description

Barnes

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 0 to 3 percent

Flooding: None

Water table: None

Svea

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 3 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

156—Barnes-Svea loams, 3 to 6 percent
slopes

Setting

Barnes soils are on convex backslopes and summits
of rises. Svea soils are on plane or concave footslopes
and toeslopes of swales. These soils are on till plains.

Map Unit Composition (percent)

Named Components

Barnes and similar soils: 55 to 70
Svea and similar soils: 20 to 35

Average Component Composition

Barnes: 56
Svea: 28
Buse: 7
Tonka: 4
Parnell: 3



38

Hamerly: 1
Vallers: 1

Named Component Description

Barnes

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Weli drained

Slope: 3to 6 percent

Flooding: None

Water table: None

Svea

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 3 to 6 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

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

Setting

Buse soils are on convex shoulder slopes and
summits. Barnes soils are on backslopes and
summits. These soils are on knolls and ridges on
till plains.

Map Unit Composition (percent)

Named Components

Buse and similar soils: 40 to 60
Barnes and similar soils: 25 to 45

Average Component Composition

Buse: 53
Barnes: 31

Soil Survey

Svea: 11
Darnen: 4
Tonka: 1

Named Component Description

Buse

Surface layer texture: Loam

Depth class: Very deep {(more than 60 inches)
Drainage class: Well drained

Slope: 9to 15 percent

Flooding: None

Water table: None

Barnes

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Slope: 9to 15 percent

Flooding: None

Water table: None

Note: In some places the surface layer of the Buse
soil is 3 to 5 inches thick. In other places these
soils contain more silt and less 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 use: Range and wildlife habitat

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.

450—Colvin silt loam

Setting

Colvin soils are on flats and depressions on alluvial
plains.

Map Unit Composition (percent)

Named Components
Colvin and similar soils: 85 to 90
Average Component Composition

Colvin: 86
Marysland: 4
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Borup: 4

Parnell: 3
Divide: 2
Perella: 1

Named Component Description

Colvin

Surface layer texture: Silt loam

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

493—Darnen loam, 3 to 6 percent slopes

Setting

Darnen soils are on plane or concave footslopes and
toeslopes of fans along stream valleys.

Map Unit Composition (percent)

Named Components
Darnen and similar soils: 90 to 95
Average Component Composition

Darnen: 80
Svea: 15
Barnes: 3
Sioux: 2

Named Component Description

Darnen

Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

39

Slope: 3to 6 percent
Flooding: None
Water table: Seasonal

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 use: Cropland

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.

510—Divide loam

Setting

Divide soils are on flats or concave footslopes on
outwash plains.

Map Unit Composition (percent)

Named Components
Divide and similar soils: 80 to 90
Average Component Composition

Divide: 80
Marysiand: 12
Hamerly: 2
Renshaw: 2
Spottswood: 2
Parnell: 1
Arveson: 1

Named Component Description
Divide
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0to 1 percent

Flooding: None
Water table: Seasonal

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 use: Cropland

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.

571—Embden fine sandy loam, 0 to 6
percent slopes

Setting

Embden soils are on flats or convex backslopes
and footslopes of rises on delta and outwash plains.

Map Unit Composition (percent)

Named Components
Embden and similar soils: 85 to 95
Average Component Composition

Embden: 71
Clontarf: 9
Egeland: 9
Hecla: 5
Wyndmere: 4
Svea: 1
Tiffany: 1

Named Component Description

Embden

Surface layer texture: Fine sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 6 percent

Flooding: None

Water table: Seasonal

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.

Soil Survey

Management
Major use: Cropland

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.

726—Fordville loam

Setting

Fordville soils are on flats and concave footslopes and
toeslopes of rises on outwash plains and terraces.

Map Unit Composition (percent)

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

Fordville: 75
Renshaw: 15
Svea: 4
Divide: 3
Arvilla: 2
Sioux: 1

Named Component Description

Fordville

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

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 use: Cropland and pasture

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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772—Gardena-Eckman loams, 0 to 3
percent slopes

Setting

Gardena soils are on plane or concave footslopes and
toeslopes of swales. Eckman soils are on plane or
convex shoulder slopes and summits of rises. These
soils are on lake plains.

Map Unit Composition (percent)

Named Components

Gardena and similar soils: 50t0 70
Eckman and similar soils: 25 to 35

Average Component Composition

Gardena: 60
Eckman: 27
Overly: 7
Glyndon: 3
Zel: 3

Named Component Description

Gardena

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 3 percent

Flooding: None

Water table: Seasonal

Eckman

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 0 to 3 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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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794—Glyndon loam

Setting
Glyndon soils are on flats on lake plains.

Map Unit Composition (percent)

Named Components
Glyndon and similar soils: 80 to 90
Average Component Composition

Giyndon: 77
Bearden: 6
Totten: 5
Arveson: 4
Embden: 4
Perella: 3
Stirum: 1

Named Component Description

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

795—Glyndon loam, saline
Setting
Glyndon soils are on flats on lake plains.
Map Unit Composition (percent)

Named Components

Glyndon and similar soils: 85 to 95
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Average Component Composition

Glyndon: 83
Bearden, saline: 10
Wyndmere: 5
Arveson: 2

Named Component Description

Glyndon

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Salt affected: Saline within 30 inches

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 use: Cropland

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.

852—Hamar loamy fine sand

Setting
Hamar soils are in depressions on delta plains.
Map Unit Composition (percent)

Named Components
Hamar and similar soils: 6510 95
Average Component Composition

Hamar: 67

Hamar, somewhat poorly drained: 20
Hecla: 10

Ulen: 3

Named Component Description

Hamar

Surface layer texture: Loamy fine sand
Depth class: Very deep (more than 60 inches)

Soil Survey

Drainage class: Poorly drained
Slope: 0to 1 percent
Flooding: None

Water table: Seasonal
Ponding: Long

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 use: Cropland

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 Propetties.

883—Hamerly-Tonka-Parnell complex, 0
to 3 percent slopes

Setting

Hamerly soils are on flats and convex rims of
depressions. Tonka soils are on concave toeslopes
and in depressions. Parnell soils are in depressions.
These soils are on till plains.

Map Unit Composition (percent)

Named Components

Hamerly and similar soils: 55 to 65
Tonka and similar soils: 20 to 30
Parnell and similar soils: 510 15

Average Component Composition

Hamerly: 55
Tonka: 24
Parnell: 10
Svea: 4
Barnes: 2
Vallers: 2
Buse: 1
Cresbard: 1
Perella: 1

Named Component Description

Hamerly

Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
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Figure 7. An area of Map Unit 939, Hecla-Hamar loamy fine sands, 0 to 3 percent slopes. Note the area of Map Unit 2224, Serden-
Hamar complex, 0 to 15 percent slopes, in the background.

Drainage class: Somewhat poorly drained Management
Slope: 0 to 3 percent
Flooding: None
Water table: Seasonal For cropland limitations and hazards see Table 6. For
information about managing this map unit, see the

Maijor use: Cropland

Tonka X - ,
following sections: Agronomy, Rangeland, Recreation,
Surface layer texture: Silt loam Wildlife Habitat, Engineering, and Soil Properties.
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained 939—Hecla-Hamar loamy fine sands, 0 to

Fiooding: None
Water table: Seasonal .
Ponding: Very long Setting

Hecla soils are on plane or convex backslopes and

Parnell ) ;
shoulder slopes on rises. Hamar soils are on plane or

Surface layer texture: Silty clay loam concave footslopes and toeslopes of swales and in
Depth class: Very deep (more than 60 inches) depressions. These soils are on delta plains (fig. 7).
Drainage class: Very poorly drained
Slope: 0 to 1 percent Map Unit Composition (percent)
Flooding: None
Water table: Seasonal Named Components

Ponding: Very long Hecla and similar soils: 50 to 70

Detailed soil descriptions for all map unit components Hamar and similar soils: 20 to 30
are in alphabetical order in the section, “Soil Series
and Their Morphology.” Additional information specific
to this map unit, such as USDA textures, permeability, Hecla: 62
and soil reaction, is available in the “Soil Properties” Hamar: 24
section. Ulen: 4

Average Component Composition
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Maddock: 3

Aylmer: 3

Hamar, poorly drained: 2
Rosewood: 1
Wyndmere: 1

Named Component Description

Hecla

Surface layer texture: Loamy fine sand
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 3 percent

Flooding: None

Water table: Seasonal

Hamar

Surface layer texture: Loamy fine sand

Depth class: Very deep (more than 60 inches)

Drainage class: Somewhat poorly drained

Slope: 0 to 3 percent

Flooding: None

Water table: Seasonal

Note: In some areas, the substratum below a
depth of 40 inches is silt loam or 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 use: Cropland, pasture, hay, and range

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.

1030—Kranzburg-Lismore silty clay
loams, 2 to 6 percent slopes

Setting

Kranzburg soils are on plane or convex backslopes
and shoulder slopes of rises. Lismore soils are on
plane or convex footslopes and toeslopes of swales.
These soils are on till plains.

Soil Survey

Map Unit Composition (percent)

Named Components

Kranzburg and similar soils: 55 to 70
Lismore and similar soils: 15 to 30

Average Component Composition

Kranzburg: 63
Lismore: 24
Buse: 7
Hamerly: 3
Tonka: 3

Named Component Description

Kranzburg

Surface layer texture: Silty clay loam

Depth class: Very deep {more than 60 inches)
Drainage class: Well drained

Slope: 2 to 6 percent

Flooding: None

Water table: Seasonal

Lismore

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 2 to 6 percent

Flooding: None

Water table: Seasonal

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

Management
Major use: Cropland

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.

1043—La Prairie loam

Setting

La Prairie soils are on flats on flood plains.
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Map Unit Composition (percent)

Named Components
La Prairie and similar soils: 90 to 95
Average Component Composition

La Prairie: 80

Fairdale: 12

Fordville: 4

La Prairie, channeled: 3
Rauville: 1

Named Component Description

La Prairie

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately weli drained
Slope: 0to 1 percent

Flooding: Rare

Water table: Seasonal

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 use: Cropland

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.

1055—LabDelle silt loam

Setting
LaDelle soils are on flats on flood plains.

Map Unit Composition (percent)

Named Components
LaDelle and similar soils: 90 to 95
Average Component Composition

LaDelle: 91

Lamoure: 4

LaDelle, channeled: 2
La Praitie: 2

Rauville: 1
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Named Component Description

LaDelle

Surface layer texture: Silt loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Siope: 0to 1 percent

Flooding: Rare

Water table: Seasonal

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 use: Cropland

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.

1081—Lamoure silt loam

Setting
Lamoure soils are on flats on flood pilains.

Map Unit Composition (percent)

Named Components
Lamoure and similar soils: 85 to 95
Average Component Composition

Lamoure: 81

Colvin: 6

Lamoure, channeled: 4
Marysland: 4

LaDelle: 2

Darnen: 2

Rauville: 1

Named Component Description

Lamoure

Surface layer texture: Silt loam

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0to 1 percent

Flooding: Rare

Water table: Seasonal
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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 use: Cropland

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.

1168—Lismore-Kranzburg silty clay
loams, 0 to 2 percent slopes

Setting

Lismore soils are on plane or concave footslopes and
toeslopes of swales. Kranzburg soils are on plane or
convex backslopes and shoulder slopes of rises.
These soils are on till plains.

Map Unit Composition (percent)

Named Components

Lismore and similar soils: 55 to 65
Kranzburg and similar soils: 25 to 35

Average Component Composition

Lismore: 59
Kranzburg: 30
Tonka: 7
Hamerly: 3
Great Bend: 1

Named Component Description

Lismore

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 2 percent

Flooding: None

Water table: Seasonal

Kranzburg

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 0 to 2 percent

Flooding: None

Water table: Seasonal

Soil Survey

Note: In some places the substratums of these
soils contain more 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 use: Cropland

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.

1205—Maddock loamy fine sand, 6 to 15
percent slopes

Setting

Maddock soils are on convex backslopes and summits
of ridges on delta plains.

Map Unit Composition (percent)

Named Components
Maddock and similar soils: 80 to 90
Average Component Composition

Maddock: 74
Arvilla: 7
Hecla: 5
Fordville: 5
Dickey: 4
Serden: 3
Barnes: 2

Named Component Description

Maddock

Surface layer texture: Loamy fine sand

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 6to 15 percent

Flooding: None

Water table: None

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 use: Pasture, hay, or range

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.

1221—Maddock-Hecla loamy fine sands,
1 to 6 percent slopes

Setting

Maddock soils are on convex backslopes and summits
of rises. Hecla soils are on plane or concave
footslopes and toeslopes. These soils are on delta
‘plains.

Map Unit Composition (percent)

Named Components

Maddock and similar soils: 50to 75
Hecla and similar soils: 20 to 40

Average Component Composition

Maddock: 58

Hecla: 25

Hamar, poorly drained: 6
Ayimer: 3

Serden: 3

Swenoda: 2

Buse: 2

Ulen: 1

Named Component Description

Maddock

Surface layer texture: Loamy fine sand
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 1 to 6 percent

Flooding: None

Water table: None

Hecla

Surface layer texture: Loamy fine sand
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 1 to 3 percent

Flooding: None

Water table: Seasonal

Detailed soil descriptions for all map unit components
are in alphabetical order in the section, “Soil Series
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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 use: Cropland, pasture, hay, and range

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.

1269—Marysland silt loam

Setting
Marysland soils are on flats on outwash plains.

Map Unit Composition (percent)

Named Components
Marysland and similar soils: 90 to 95
Average Component Composition

Marysland: 92
Divide: 8

Named Component Description

Marysland

Surface layer texture: Silt loam

Depth class: Very deep (more than 60 inches)

Drainage class: Poorly drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Note: In some places the Marysland soil is very
poorly drained.

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 use: Range and pasture

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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1403—Overly silty clay loam

Setting

Overly soils are on flats on lake plains.
Map Unit Composition (percent)

Named Components
Overly and similar soils: 65 to 85
Average Component Composition

Overly: 70
Great Bend: 19
Gardena: 5
Bearden: 3
Perella: 2
Tonka: 1

Named Component Description

Overly |

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

1427—Parnell silty clay loam

Setting

Parnell soils are in deep depressions on till plains.

Soil Survey

Map Unit Composition (percent)

Named Components
Parnell and similar soils: 85 to 95
Average Component Composition

Parnell: 84
Vallers: 12
Tonka: 2
Southam: 2

Named Component Description

Parnell

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Slope: O to 1 percent

Flooding: None

Water table: Seasonal

Ponding: Very long

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 use: Cropland

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.

Map Unit Composition (percent)

Named Components

Pits, sand and gravel: 90
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Average Component Composition

Pits, sand and gravel: 90
Sioux: 5
Renshaw: 5

Named Component Description

Pits, sand and gravel

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

Slope: 0 to 60 percent

Flooding: None

Water table: None

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

1472—Rauville silty clay loam

Setting
Rauville soils are on flats on flood plains.
Map Unit Composition (percent)

Named Components
Rauville and similar soils: 80 to 90
Average Component Composition

Rauville: 80
Marysland: 15
Lamoure: 5

Named Component Description

Rauville

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Slope: 0to 1 percent

Flooding: Frequent

Water table: Seasonal

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 use: Range, hay, and wetland wildlife habitat

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.

15623—Renshaw loam, 0 to 3 percent
slopes

Setting

Renshaw soils are on flats, convex backslopes, and
concave footslopes of rises on outwash plains and
terraces.

Map Unit Composition (percent)

Named Components
Renshaw and similar soils: 70 to 85
Average Component Composition

Renshaw: 73
Sioux: 14
Fordville: 13

Named Component Description

Renshaw

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat excessively drained
Slope: 0 to 3 percent

Flooding: None

Water table: None

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 use: Cropland and pasture

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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1560—Rifle mucky peat

Setting

Rifle mucky peat soils are on flats on terraces.
Map Unit Composition (percent)

Named Components
Rifle and similar soils: 95 to 100
Average Component Composition

Rifle: 93
Rauville: 5
Water: 2

Named Component Description

Rifle

Surface layer texture: Peat

Depth class: Very deep (more than 60 inches)

Drainage class: Very poorly drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Ponding: Very long

Note: In some places mineral soil is within a depth
of 51 inches.

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 use: Wildlife habitat

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.

1577—Rosewood fine sandy loam

Setting

Rosewood soils are on flats and in depressions on
delta plains.

Soil Survey

Map Unit Composition (percent)

Named Components
Rosewood and similar soils: 80 to 90
Average Component Composition

Rosewood: 63

Fossum: 15

Ulen: 12

Venlo: 5

Rosewood, very poorly drained: 5

Named Component Description

Rosewood

Surface layer texture: Fine sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

1648—Serden-Duneland complex, 1 to
35 percent slopes

Setting

Serden soils are on convex side slopes. Duneland is
on convex shoulder slopes and summits. These soils
are on ridges on delta plains.

Map Unit Composition (percent)

Named Components

Serden and similar soils: 60 to 80
Duneland: 20 to 35
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Average Component Composition

Serden: 60
Duneland: 30
Blown-out land: 4
Minnewaukan: 3
Aylmer; 2

Bantry: 1

Named Component Description

Serden

Surface layer texture: Fine sand

Depth class: Very deep (more than 60 inches) -
Drainage class: Excessively drained

Siope: 1 to 35 percent

Flooding: None

Water table: None

Duneland

Surface layer texture: Fine sand

Depth class: Very deep {(more than 60 inches)
Drainage class: Excessively drained

Slope: 1 to 35 percent

Flooding: None

Water table: None

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 use: Range

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

1670—Ulen-Rosewood fine sandy loams

Setting

Ulen soils are on flats. Rosewood soils are in concave,
shallow depressions. These soils are on delta plains.

Map Unit Composition (percent)

Named Components

Ulen and similar soils: 50 to 70
Rosewood and similar soils: 20 to 40
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Average Component Composition

Ulen: 57
Rosewood: 18
Fossum: 14
Hamar: 7
Wyndmere: 4

Named Component Description

Ulen

Surface layer texture: Fine sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Rosewood

Surface layer texture: Fine sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

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 use: Cropland, hayland, pasture, and range

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.

1704—Sioux-Renshaw complex, 0 to 6
percent slopes

Setting

Sioux soils are on flats or convex shoulder slopes
and summits of rises. Renshaw soils are on flats,
convex backslopes, and concave footslopes of
rises. These soils are on outwash plains and
terraces.
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Map Unit Composition (percent)

Named Components

Sioux and similar soils: 5510 75
Renshaw and similar soils: 20 to 40

Average Component Composition

Sioux: 64
Renshaw: 30
Arvilla: 4
Divide: 2

Named Component Description

Sioux

Surface layer texture: Sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained

Slope: 1to 6 percent

Flooding: None

Water table: None

Renshaw

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat excessively drained
Slope: 0 to 6 percent

Flooding: None

Water table: None

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 use: Cropland and pasture

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.

1709—Southam silt loam

Setting
Southam soils are in deep depressions on till plains.
Map Unit Composition (percent)

Named Components

Southam and similar soils: 90 to 95

Soil Survey

Average Component Composition

Southam: 85
Parnell: 10
Vallers: 5

Named Component Description

Southam

Surface layer texture: Silt loam

Depth class: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Ponding: Very long

Salt affected: Saline within 30 inches

Note: In some places the substratum is gravelly.

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 use: Wetland wildlife habitat.

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.

1772—Svea-Gardena loams

Setting

Svea and Gardena soils are intermingled on flats on
lake-mantled till plains.

Map Unit Composition (percent)

Named Components

Svea and similar soils: 45 to 70
Gardena and similar soils: 20 to 45

Average Component Composition

Svea: 50
Gardena: 29
Embden: 7
Barnes: 6
Cresbard: 3
Lankin: 3
Hamerly: 1
Buse: 1
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Named Component Description

Svea

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Gardena

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 1 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

1788—Swenoda-Barnes complex, 0 to 6
percent slopes

Setting

Swenoda soils are on flats and in swales. Barnes soils
are on plane or convex backslopes and summits on
rises. These soils are on till plains.

Map Unit Composition (percent)

Named Components

Swenoda and similar soils: 50 to 60
Barnes and similar soils: 25 to 45

Average Component Composition

Swenoda: 45
Barnes: 25
Embden: 11
Svea: 11
Buse: 5
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Towner: 3
Named Component Description

Swenoda

Surface layer texture: Fine sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 6 percent

Flooding: None

Water table: Seasonal

Barnes

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 0 to 6 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

1834—Tonka silt loam

Setting
Tonka soils are in depressions on till plains.

Map Unit Composition (percent)

Named Components
Tonka and similar soils: 80 to 90
Average Component Composition

Tonka: 84
Hamerly: 12
Vallers: 4

Named Component Description

Tonka

Surface layer texture: Silt loam
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Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Ponding: Very long

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 use: Cropland and wetland wildlife habitat

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.

1842—Towner loamy fine sand, 0 to 3
percent slopes

Setting
Towner soils are found on flats on delta plains.

Map Unit Composition (percent)

Named Components
Towner and similar soils: 80 to 90
Average Component Composition

Towner: 61
Lohnes: 15
Maddock: 10
Arvilla: 5
Fordville: 5
Hamar; 2
Hecla: 2

Named Component Description

Towner

Surface layer texture: Loamy fine sand

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 3 percent

Flooding: None

Water table: Seasonal

Soil Survey

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 use: Cropland

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.

1859—Ulen fine sandy loam

Setting

Ulen soils are on flats and the rims of depressions on
delta plains.

Map Unit Composition (percent)

Named Components
Ulen and similar soils: 750 85
Average Component Composition

Ulen: 70
Rosewood: 14
Hamar: 5
Wyndmere; 4
Divide: 3
Hecla: 2
Aylmer: 2

Named Component Description

Ulen

Surface layer texture: Fine sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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 Scil Properties.

1871—Vallers loam, saline

Setting
Vallers soils are on flats on till plains.

Map Unit Composition (percent)

. Named Components
Vallers and similar soils: 85 to 90
Average Component Composition

Vallers, saline: 64
Hamerly, saline: 19
Parnell: 7

Vallers: 4

Easby: 4

Tonka: 2

Named Component Description

Vallers

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Siope: 0to 1 percent

Flooding: None

Water table: Seasonal

Salt affected: Saline within 30 inches

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.

s

Management
Major use: Range, hay, and wetland wildlife habitat.

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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1883—Vallers-Parnell complex

Setting

Vallers soils are on tlats and rims of depressions.
Parnell soils are in depressions. These soils are on till
plains.

Map Unit Composition (percent)

Named Components

Vallers and similar soils: 75 to 90
Parnell and similar soils: 5 to 25

Average Component Composition

Vallers: 75
Parnell: 10
Hamerly: 7
Vallers, saline: 5
Divide: 2

Tonka: 1

Named Component Description

Vallers

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0 to 1 percent

Flooding: None

Water table: Seasonal

Parnell

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Ponding: Very long

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 use: Cropland

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

1935—Venlo fine sandy loam

Setting
Venlo soils are in depressions on delta plains.
Map Unit Composition (percent)

Named Components
Venlo and similar soils: 75 to 85
Average Component Composition

Venlo: 67
Rosewood: 16
Ulen: 7
Fossum; 7
Rauville: 3

Named Component Description

Venlo

Surface layer texture: Fine sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Slope: 0to 1 percent

Flooding: None

Watertable: Seasonal

Ponding: Long

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 use: Range, pasture, or 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.

1953—Wahpeton silty clay

Setting

Wahpeton soils are on flats on flood plains.

Soil Survey

Map Unit Composition (percent)

Named Components
Wahpeton and similar soils: 80 to 90
Average Component Composition

Wahpeton: 85
Lamoure: 10
LaDelle: 5

Named Component Description

Wahpeton

Surface layer texture: Silty clay

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0to 1 percent

Water table: Seasonal

Flooding: Occasional

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 use: Cropland

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.

1978—Water

Setting

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

Map Unit Composition (percent)

Named Components
Water: 90
Average Component Composition

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

Water

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.

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

2049—Wyndmere loam

Setting

Wyndmere soils are on flats on delta plains.
Map Unit Composition (percent)

Named Components
Wyndmere and similar soils: 80 to 90
Average Component Composition

Wyndmere: 78
Divide: 8
Tiffany: 4
Arveson: 3
Embden: 3
Tonka: 3
Stirum: 1

Named Component Description

Wyndmere

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 1 percent

Flooding: None

Water table: Seasonal

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 use: Cropland
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Forcropland 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.

2091—Zell loam, 9 to 25 percent slopes

Setting

Zell soils are on convex backslopes and shoulder
slopes of ridges on lake plains.

Map Unit Composition (percent)

Named Components
Zell and similar soils: 80 to 90
Average Component Composition

Zell: 70
Buse: 10
Eckman: 7
Gardena: 7
Sioux: 3
Langhei: 3

Named Component Description

Zell

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 910 25 percent

Flooding: None

Water Table: None

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 use: Range and wildlife habitat

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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2206—Barnes-Sioux complex, 3to 9
percent slopes

Setting

Barnes soils are on plane or convex side slopes. Sioux
soils are on convex summits and shoulder slopes.
These soils are on eskers on till plains.

Map Unit Composition (percent)

Named Components

Barnes and similar soils: 40 to 60
Sioux and similar soils: 25 to 40

Average Component Composition

Barnes: 44
Sioux: 28
Buse: 11
Renshaw: 6
Svea: 5
Divide: 2
Hamerly: 2
Egeland: 2

Named Component Description

Barnes

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 3to 9 percent

Flooding: None

Water table: None

Sioux

Surface layer texture: Sandy foam

Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained

Slope: 3to 9 percent

Flooding: None

Water table: None

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.

Soil Survey

Management
Major use: Cropland

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.

2207—Bearden silt loam

Setting

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

Named Components
Bearden and similar soils: 80 to 90
Average Component Composition

Bearden: 63
Glyndon: 16
Hegne: 13
Overly: 5
Perella: 3

Named Component Description

Bearden

Surface layer texture: Silt loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0to 1 percent

Slope shape: Plane

Flooding: None

Water table: Seasonal

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 use: Cropland

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

2208—Brantford-Coe loams, 1 to 6
percent slopes

Setting

Brantford soils are on flats and convex backslopes
and footslopes of rises. Coe soils are on convex
summits and shoulders of rises. These soils are on
outwash plains and terraces.

Map Unit Composition (percent)

-Named Components

Brantford and similar soils: 50 to 75
Coe and similar soils: 25 to 50

Average Component Composition

Brantford: 52
Coe: 33
Vang: 7
Divide: 4
Renshaw: 4

Named Component Description

Brantford

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 1 to 6 percent

Flooding: None

Water table: None

Coe

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained

Slope: 1 to 6 percent

Flooding: None

Water table: None

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 use: Cropland

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.

2209—Buse-Barnes loams, 15 to 50
percent slopes

Setting

Buse soils are on convex summits and shoulders.
Barnes soils are on convex backslopes and concave
footslopes. These soils are on ridges on till plains.

Map Unit Composition (percent)

Named Components

Buse and similar soils: 30 to 50
Barnes and similar soils: 30 to 50

Average Component Composition

Buse: 40
Barnes: 36
Svea: 12
Sioux: 5
Forman: 5
Maddock: 2

Named Component Description

Buse

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 15 to 50 percent

Flooding: None

Water table: None

Barnes

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Slope: 15 to 25 percent

Flooding: None

Water table: None

Note: In some places the surface layer of the
Buse soils is 3 to 5 inches thick.
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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 use: Rangeland

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.

2210—Cathay-Larson loams, bouldery

Setting

Cathay soils are on convex micro-highs. Larson soils
are in concave micro-lows. These soils are on flats on
till plains.

Map Unit Composition (percent)

Named Components

Cathay and similar soils: 30 to 50
Larson and similar soils: 30 to 50

Average Component Composition

Cathay: 39
Larson: 38
Svea: 15
Divide: 2
Totten: 2
Marysland: 2
Arvilla: 1
Tonka: 1

Named Component Description

Cathay

Surface layer texture: Bouldery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Sodium affected: Sodic within 30 inches

Larson

Surface layer texture: Bouldery [oam
Depth class: Very deep (more than 60 inches)

Soil Survey

Drainage class: Moderately well drained
Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Salt affected: Saline within 30 inches
Sodium affected: Sodic within 30 inches

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 use: Rangeland

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.

2211—Eckman-Gardena loams, 3 to 6
percent slopes

Setting

Eckman soils are on plane or convex side slopes on
rises. Gardena soils are on plane or concave
footslopes and toeslopes of rises and in swales. These
soils are on lake plains.

Map Unit Composition (percent)

Named Components

Eckman and similar soils: 50 to 70
Gardena and similar soils: 25t0 45

Average component Composition

Eckman: 55
Gardena: 30
Zell: 8
Embden: 5
Swenoda: 2

Named Component Description

Eckman

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 3to 6 percent

Flooding: None

Water table: None
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Gardena

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 3to 6 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

2212—Eckman-Zell loams, 3 to 6 percent
slopes

Setting

Eckman soils are on plane or convex backslopes and
summits of rises. Zell soils are on convex shoulder
slopes of rises. These soils are on lake plains.

Map Unit Composition (percent)

Named Components

Eckman and similar soils: 60 to 85
Zell and similar soils: 10 to 30

Average Component Composition

Eckman: 53
Zell: 20
Gardena: 17
Barnes: 4
Tonka: 3
Cresbard: 3

Named Component Description

Eckman

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 3t0 6 percent

Flooding: None

Water table: Seasonal
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Zell

Surface layer texture: Loam

Depth class: Very deep {more than 60 inches)
Drainage class: Well drained

Slope: 3 to 6 percent

Flooding: None

Water table: None

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 use: Cropland

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.

2213—Eckman-Zell loams, 6 to 9 percent
slopes

Setting

Eckman soils are on plane or convex backslopes and
concave footsiopes of rises. Zell soils are on convex
shoulder slopes and summits of rises. These soils are
on lake plains.

Map Unit Composition (percent)

Named Components

Eckman and similar soils: 40 to 60
Zell and similar soils: 25 to 55

Average Component Composition

Eckman: 50
Zell: 35
Gardena: 8
Buse: 5
Renshaw: 2

Named Component Description

Eckman

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 6 to 9 percent
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Flooding: None
Water Table: None

Zell

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 6 to 9 percent

Flooding: None

Water table: None

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

Management
Major use: Cropland
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.

2214—Exline loam

Setting
Exline soils are on flats on lake plains.

Map Unit Composition (percent)

Named Components
Exline and similar soils: 85 to 90
Average Component Composition

Exline: 68
Totten: 12
Stirum: 8
Hegne: 4
Ryan: 4
Bearden: 2
Aberdeen: 2

Named Component Description

Exline

Surface layer texture: Loam .

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 1 percent

Soil Survey

Flooding: None

Water table: Seasonal

Sait affected: Saline within 30 inches
Sodium affected: Sodic within 30 inches

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 use: Range and pasture

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.

2215—Fairdale loam, 0 to 6 percent
slopes

Setting
Fairdale soils are on flats on flood plains.
Map Unit Composition (percent)

Named Components
Fairdale and similar soils: 90 to 95
Average Component Composition

Fairdale: 81

La Prairie: 13

LaDelle: 3

Fairdale, channeled: 3

Named Component Description

Fairdale

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0to 6 percent

Flooding: Rare

Water table: Seasonal

Detailed soil descriptions for ali 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 use: Cropland

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.

2216—Gwinner-Peever-Parnell complex, 0
to 3 percent slopes

Setting

Gwinner soils are on plane or concave toeslopes of
.rises and in swales. Peever soils are on plane or
convex backslopes and shoulder slopes of rises.
Parnell soils are in depressions. These soils are on till
plains.

Map Unit Composition (percent)

Named Components

Gwinner and similar soils: 50 to 75
Peever and similar soils: 10 to 25
Parnell and similar soils: 10to 15

Average Component Composition

Gwinner: 58
Peever: 16
Parnell: 9
Cresbard: 6
Lismore: 6
Tonka: 4
Hamerly: 1

Named Component Description

Gwinner

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 3 percent

Flooding: None

Water table: Seasonal

Peever

Surface layer texture: Clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: O to 3 percent

Flooding: None

Water table: Seasonal
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Parnell

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Ponding: Very long

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 use: Cropland

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.

2217—Hamerly-Buse-Parnell complex,
0 to 6 percent slopes

Setting

Hamerly soils are on flats and convex rims of
depressions. Buse soils are on plane or convex
shoulder slopes and summits of rises. Parnell soils
are in concave depressions. These soils are on till
plains.

Map Unit Composition (percent)

Named Components

Hamerly and similar soils: 30 to 50
Buse and similar soils: 15 to 40
Parnell and similar soils: 15 to 30

Average Component Composition

Hamerly: 33
Buse: 20
Parnell: 15
Svea: 12
Tonka: 7
Vallers: 7
Barnes: 5
Peever: 1
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Named Component Description

Hamerly

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 3 percent

Flooding: None

Water table: Seasonal

Buse

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 3 to 6 percent

Flooding: None

Water table: Seasonal

Parnell

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)

Drainage class: Very poorly drained

Siope: 0to 1 percent

Flooding: None

Water table: Seasonal

Ponding: Very long

Note: In some places the surface layer of the Buse
soils is 3 to 5 inches thick.

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 use: Cropland

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.

2218—Brantford-Vang loams, 1 to 3
percent slopes

Setting

Brantford soils are on plane or convex backslopes and
shoulder slopes on rises. Vang soils are on flats. These
soils are on outwash plains and terraces.

Soil Survey

Map Unit Composition (percent)

Named Components

Brantford and similar soils: 60 to 70
Vang and similar soils: 25 to 35

Average Component Composition

Brantford: 65
Vang: 29
Coe: 3
Renshaw: 3

Named Component Description

Brantford

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 1 to 3 percent

Flooding: None

Water table: None

Vang

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 1to 3 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

2219—Hegne silty clay loam

Setting

Hegne soils are on flats on lake plains.
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Map Unit Composition (percent)

Named Components
Hegne and similar soils: 75 to 85
Average Component Composition

Hegne: 73
Bearden: 12
Colvin: 6
Overly: 4
Aberdeen: 3
Exline: 2

Named Component Description

Hegne

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0 to 1 percent

Flooding: None

Water table: Seasonal

Ponding: Very long

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 use: Cropland

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.

2220—Letcher-Lemert sandy loams

Setting

Letcher soils are on convex micro-highs on flats.
Lemernt soils are in concave micro-lows on flats. These
soils are on lake plains.

Map Unit Composition (percent)

Named Components

Letcher and similar soils: 40 to 65
Lemert and similar soils: 30 to 55
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Average Component Composition

Letcher: 54
Lemert: 30
Stirum: 12

Arveson: 4

Named Component Description

Letcher

Surface layer texture: Sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Sodium affected: Sodic within 30 inches

Lemert

Surface layer texture: Sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Siope: 0o 1 percent

Flooding: None

Water table: Seasonal

Salt affected: Saline within 30 inches
Sodium affected: Sodic within 30 inches

Detailed soil descriptions for ali 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 use: Range

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.

2221—Falsen loamy sand, 0 to 3 percent
slopes

Setting

Falsen soils are on flats on outwash plains and delta
plains.
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Map Unit Composition (percent)

Named Components
Falsen and similar soils: 90 to 95
Average Component Composition

Falsen: 92
Maddock: 4
Claire: 2
Hecla: 2

Named Component Description

Falsen

Surface layer texture: Loamy sand

Depth class: Very deep (more than 60 inches)

Drainage class: Moderately well drained

Slope: 0 to 3 percent

Flooding: None

Water table: Seasonal

Note: In some places the substratum contains up to
5 percent gravel.

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 use: Cropland, hay, and pasture

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.

2222—Peever-Gwinner complex, 3 to 6
percent slopes

Setting

Peever soils are on plane or convex backslopes and
shoulder slopes on rises. Gwinner soils are on plane or
concave footslopes and toeslopes of rises and in
swales. These soils are on till plains.

Map Unit Composition (percent)

Named Components

Peever and similar soils: 40 to 50
Gwinner and similar soils: 25 to 50

Soil Survey

Average Component Composition

Peever: 38
Gwinner: 36
Forman: 8
Buse: 6
Hamerly: 6
Cresbard: 4
Parnell: 2

Named Component Description

Peever

Surface layer texture: Clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 3to 6 percent

Flooding: None

Water table: Seasonal

Gwinner

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 3to 6 percent

Flooding: None

Water table: Seasonal

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 use: Cropland

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.

2223—Renshaw-Sioux complex, 0 to 6
percent slopes

Setting

Renshaw soils are on flats or concave footslopes and
toeslopes of ridges. Sioux soils are on plane or convex
backslopes and shoulder slopes of ridges. These soils
are found on outwash plains and terraces.
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Map Unit Composition (percent)

Named Components

Renshaw and similar soils: 55 to 80
Sioux and similar soils: 15 to 35

Average Component Composition

Renshaw: 52
Sioux: 22
Fordville: 17
Arvilla: 6
Divide: 3

Named Component Description

.Renshaw

Surface layer texture: Loam

Depth class: Very deep {(more than 60 inches)
Drainage class: Somewhat excessively drained
Slope: 0to 6 percent

Flooding: None

Water table: None

Sioux

Surface layer texture: Sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained

Slope: 1 to 6 percent

Flooding: None

Water table: None

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 use: 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.

2224—Serden-Hamar complex, 0 to 15
percent slopes

Setting

Serden soils are on convex shoulder slopes and
summits of rises and knolls. Hamar soils are in
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depressions and swales on flats. These soils are on
delta plains.

Map Unit Composition (percent)

Named Components

Serden and similar soils: 60 to 80
Hamar and similar soils: 15 to 30

Average Component Composition

Serden: 60
Hamar: 20
Aylmer: 7
Duneland: 5
Rosewood: 4
Ulen: 3
Maddock: 1

Named Component Description

Serden

Surface layer texture: Fine sand

Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained

Slope: 3to 15 percent

Flooding: None

Water table: None

Hamar

Surface layer texture: Loamy fine sand

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0to 3 percent

Flooding: None

Water table: Seasonal

Ponding: Long

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 use: Rangeland

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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2225—Sioux cobbly sandy loam, 6 to 15
percent slopes

Setting

Sioux soils are on convex shoulder slopes and
summits of ridges on outwash plains and terraces.

Map Unit Composition (percent)

Named Components
Sioux and similar soils: 85 to 95
Average Component Composition

Sioux: 66
Renshaw: 26
Fordville: 6
Buse: 2

Named Component Description

Sioux

Surface layer texture: Cobbly sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained

Slope: 6 to 15 percent

Flooding: None

Water table: None

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 use: Range and wildlife habitat

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.

2226—Stirum-Lemert sandy loams

Setting

Stirum soils are in concave micro-lows on flats. Lemert
soils are on convex micro-highs on flats. These soils
are on delta plains and lake plains.

Soil Survey

Map Unit Composition (percent)

Named Components

Stirum and similar soils: 60 to 70
Lemert and similar soils: 25 to 35

Average Component Composition

Stirum: 55
Lemert: 27
Totten: 11
Letcher: 4
Arveson, saline; 1
Wyndmere: 1
Glyndon: 1

Named Component Description

Stirum

Surface layer texture: Sandy [oam

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0 to 1 percent

Flooding: None

Water table: Seasonal

Ponding: Long

Salt affected: Saline within 30 inches

Sodium affected: Sodic within 30 inches

Lemert

Surface layer texture: Sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0to 1 percent

Flooding: None

Water table: Seasonal

Salt affected: Saline within 30 inches

Sodium affected: Sodic within 30 inches

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 use: Rangeland, pasture, and hayland

For croptand 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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2228—Aylmer-Rosewood-Serden
complex, 0 to 9 percent slopes

Aylmer soils are on plane backslopes and footslopes
of ridges and knolls. Rosewood soils are on flats.
Serden soils are on plane or convex shoulder slopes
and summits of ridges and knolls. These soils are on
delta plains.

Map Unit Composition (percent)

Named Components

Aylmer and similar soils: 30 to 50
Rosewood and similar soils: 25 to 40
Serden and similar soils: 5to 20

Average Component Composition

Aylmer: 40
Rosewood: 30
Serden: 14
Ulen: 9
Bantry: 4
Fossum: 2
Dune land: 1

Named Component Description

Aylmer

Surface layer texture: Fine sand

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Siope: 0 to 6 percent
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Flooding: None
Water table: Seasonal

Rosewood

Surface layer texture: Fine sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0to 1 percent

Flooding: None

Watertable: Seasonal

Serden

Surface layer texture: Fine sand

Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained

Slope: 0to 9 percent

Flooding: None

Water Table: None

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 use: Rangeland

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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Table 4.—Acreage and Proportionate Extent of the Soils

Map | | |
Symbol | Soil Name | Acres | Percent

| | [
64 | Arveson loam | 2,980 | 0.5
3 | Arvilla sandy loam, 0 to 6 percent slopes ] 8,545 | 1.5
86 { Aylmer-Bantry fine sands, 0 to 6 percent slopes | 5,550 | 1.0
118 | Barnes-Buse loams, 3 to 6 percent slopes | 49,360 | 8.9
120 | Barnes-Buse loams, 6 to 9 percent slopes | 17,975 | 3.3
154 | Barnes-Svea loams, 0 to 3 percent slopes | 51,955 | 9.4
156 | ‘Barnes-Svea loams, 3 to 6 percent slopes ] 57,855 ) 10.5
314 | Buse-Barnes loams, 9 to 15 percent slopes | 6,340 | 1.1
450 | Colvin silt locam | 3,165 | 0.6
493 | Darnen loam, 3 to 6 percent slopes ] 1,555 | 0.3
510 | Divide loam { 11,130 1 2.0
571 | Embden fine sandy loam, 0 to 6 percent slopes | 6,215 | 1.1
726 | Fordville loam | 5,735 | 1.0
172 | Gardena-Eckman loams, 0 to 3 percent slopes | 4,425 | 0.8
794 | Glyndon loam | 3,945 [ 0.7
195 | Glyndon loam, saline | 425 | L4
852 | Hamar loamy fine sand | 1,100 | 0.2
883 | Hamerly-Tonka-Parnell complex, 0 to 3 percent slopes | 57,470 | 10.4
939 | Hecla-Hamar loamy fine sands, 0 to 3 percent slopes | 27,060 | 4.9
1030 | Kranzburg-Lismore silty clay loams, 2 to 6 1 |

| percent slopes | 240 | *
1043 | La Prairie loam | 3,620 | 0.7
1055 | LaDelle silt loam | 2,430 { .4
1081 | Lamoure silt loam | 1,115 | 0.2
1168 | Lismore-Kranzburg silty clay loams, 0 to 2 | |

{ percent slopes | 980 | 0.2
1205 | Maddock loamy fine sand, 6 to 15 percent slopes | 1,385 | 0.3
1221 | Maddock-Hecla loamy fine sands, 1 to 6 percent slopes | 6,505 | 1.2
1269 | Marysland silt loam | 2,975 | 0.5
1403 | overly silty clay loam { 1,940 i 0.4
1427 | Parnell silty clay loam | 6,270 | 1.1
1466 | Pits, sand and gravel | 595 | 0.1
1472 | Rauville silty clay loam | 1,295 | 0.2
1523 | Renshaw loam, 0 to 3 percent slopes | 8,250 | 1.5
1560 | Rifle mucky peat | 115 | *
1577 | Rosewood fine sandy loam | 7,745 | 1.4
1648 | Serden-Duneland complex, 1 to 35 percent slopes | 7,165 | 1.3
1670 | Ulen-Rosewood fine sandy loams 1 6,995 1 1.3
1704 | Sioux-Renshaw complex, 0 to 6 percent slopes | 11,835 | 2.1
1709 | Southam silt loam | 4,660 | 0.8
1772 | Svea-Gardena loams | 7,160 | 1.3
1788 | Swenoda-Barnes complex, 0 to 6 percent slopes | 4,685 | 0.8
1834 | Tonka silt loam ] 1,785 | 0.3
1842 | Towner loamy fine sand, 0 to 3 percent slopes | 1,265 | 0.2
1859 | Ulen fine sandy loam | 9,625 | 1.7
1871 | Vallers loam, saline { 1,875 | 0.3
1883 | Vallers-Parnell complex | 4,115 | 0.7
1935 | Venlo fine sandy loam | 750 | 0.1
1953 | Wahpeton silty clay [ 195 | *
1978 | Water i 2,180 | 0.4
2049 | Wyndmere loam | 10,450 | 1.9
2091 | Zell loam, 9 to 25 percent slopes | 715 | 0.1
2206 | Barnes-Sioux complex, 3 to 9 percent slopes i 2,400 | 0.4
2207 | Bearden silt loam | 1,105 | 0.2
2208 | Brantford-Coe loams, 1 to 6 percent slopes | 2,220 | 0.4
2209 { Buse-Barnes loams, 15 to 50 percent slopes | 14,520 | 2.6
2210 | Cathay-Larson loams, bouldery | 1,360 | 0.2
2211 | Eckman-Gardena loams, 3 to 6 percent slopes | 2,260 | 0.4
2212 | Eckman-Zell loams, 3 to 6 percent slopes | 1,100 | 0.2
2213 | Eclman-Zell loams, 6 to 9 percent slopes | 530 | *
2214 | Exline loam | 1,410 | 0.3
2215 | Fairdale loam, 0 to 6 percent slopes | 9,690 | 1.8
2216 | Gwinner-Peever-Parnell complex, O to 3 percent slopes | 10,135 | 1.8
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Table 4.-Acreage and Proportionate Extent of the Soils-- (continued)

Map | | !
Symbol | Soil Name | Acres | Percent
| I |
2217 | Hamerly-Buse-Parnell ccmplex, 0 to 6 percent slopes | 2,165 | 0.4
2218 | Brantford-Vang loams, 1 to 3 percent slopes i 2,785 J 0.5
2219 | Hegne silty clay loam | 620 | 0.1
2220 | Tetcher-Lemert sandy loams | 790 | 0.1
2221 | Falsen loamy sand, 0 to 3 percent slopes | 3,920 | 0.7
2222 | Peever-Gwinner ccnplex, 3 to 6 percent slopes | 2,000 | 0.4
2223 | Renshaw-Sioux camplex, 0 to 6 percent slopes [ 11,895 | 2.2
2224 | Serden-Hamar couplex, 0 to 15 percent slopes | 15,505 | 2.8
2225 | Sioux cobbly sandy loam, 6 to 15 percent slopes | 3,835 | 0.7
2226 | Stirum-Lemert sandy loams | 2,495 | 0.5
2228 | Aylmer-Rosewood-Sexden complex, 0 to 9 percent slopes | 16,360 | 3.0
| | |
|Total | 552,800 | 100.0

* less than 0.1 percent
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Formation and Classification of the Soils

_ This section relates the soils in the survey area to
the major factors of soil formation and describes the
system of soil classification.

Formation of the Soils

Soil forms through processes acting on deposited or
accumulated geologic material. Characteristics of the
soil at any given point are determined by (1) the
physical and mineralogical composition of the parent
material; (2) the climate under which the soil material
has accumulated and existed since accumulation; (3)
the plant and animal life on and in the soil; {4) the
relief, or lay of the land; and (5) the length of time that
forces of soil formation have acted on the soil material.

Climate and plant and animal life are active factors
of soil formation. They act on the parent material that
has accumuiated through the weathering of geological
deposits and slowly change it to a natural body that
has genetically related horizons. The effects of climate
and plant and animal life are conditioned by relief.
Finally, time is needed for changing the parent material
into soil. Some time is always required for the
differentiation of soil horizons. Usually, a long time is
required for the development of distinct horizons.

The factors of soil formation are so closely
interrelated in their effects on the soil that few
generalizations can be made regarding the effects of
any one factor unless conditions are specified for the
other four. Many of the processes of soil development
are unknown.

Parent Material

Parent material is the unconsolidated mass in which
a soil forms. It determines the limits of the chemical
and mineralogy composition of the soil. The soils of
Ransom County formed in glacial drift. The advancing
glacier picked up rocks and soil, ground and mixed
them, and deposited the material as the glacier
receded. Some soils, such as Barnes and Svea,
formed in unsorted material, or glacial till. Some soils
such as Glyndon and Gardena formed in
glaciolacustrine deposits, or glacial material deposited
by water in glacial lakes. Other soils, such as Arvilla

and Sioux, formed in glaciofluvial deposits, or material
deposited by glacial meltwater.

Although the parent materials are of common giacial
origin, their properties vary greatly, sometimes within
small areas, depending on how the materials were
deposited.

Several processes have been involved in the
formation of soils in Ransom County. These processes
are accumulation of organic matter; solution, transfer,
and removal of calcium carbonates and bases; and
liberation and transiocation of silicate clay minerals. In
most soils more than one of these processes have
been active in horizon differentiation.

The parent materials in which most of the soils
developed initially contained generous amounts of
calcium and magnesium carbonate minerals. These
minerals have been dissolved by water and removed
from the upper horizons of the soil profile. Pure water is
not an effective agent for dissolving calcium and
magnesium carbonates. These minerals are only
slightly soluble in pure water, but become moderately
soluble and dissolve much more rapidly in a weak acid.
The respiratory activity of plants is a significant factor
in dissolving calcium and magnesium carbonates. As
plants respire, they give off carbon dioxide. Carbon
dioxide dissolves in water to form a weak carbonic acid
solution. This tacilitates dissolving calcium and
magnesium carbonates in the soil.

In a dissolved state, calcium and magnesium are in
the form of ions that have a positive net electrical
charge. Calcium and magnesium ions are essential
elements in plant nutrition, and can either be taken up
by plant roots or carried away (leached) with moving
soil water. Some of the calcium and magnesium ions
are leached from the soil profiles. “Seep” sites along
steep slopes that have deposits of recently
precipitated calcium and magnesium carbonates
provide evidence of leaching.

A large number of the calcium and magnesium ions
that dissolved from carbonate mineral ions are
translocated to upper soil horizons by a cyclical
process of root uptake and ultimate release when plant
material decomposes. As vegetation decays, positively
charged calcium and magnesium ions move downward
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with water to the upper horizons of soil profiles. There
they are held by the electrostatic forces of negatively
charged clay particles and are again available for plant
uptake.

Climate

Climate has direct and indirect effects on the
formation of soils. Precipitation, temperature, and wind
directly affect the weathering and reworking of soil
material. The climate indirectly affects soil formation
through its effects on the amount and kind of
vegetation and animal life on or in the soil.

In addition to weathering soil material, precipitation
and temperature affect the leaching and redistribution
of carbonates and clay particles and the accumulation
of organic matter in the soil. Freezing and thawing help
break down soil particles in the parent material,
thereby providing more surface area for chemical
processes. Cool temperatures affect the content of
organic matter by slowing the decay of plant material
and animal remains.

Ransom County has a continental, subhumid
climate characterized by long, cold winters and short,
warm summers. The soil is generally frozen to a depth
of 3 to 6 feet from November to April. During this time,
except for some effects of frost action, the soil forming
processes are mostly dormant. Most of the
precipitation falls during the growing season and is
distributed in an erratic pattern. It is during this part of
the year that soil forming processes influenced by
climate are most active. The climate is fairly uniform
throughout the county.

Living Organisms

Soils in Ransom County formed mainly under
grassland vegetation. Grasses provide a plentiful
supply of organic matter, which improves the chemical
and physical properties of the soil. Fibrous roots of
these grasses penetrate the soil to a depth of several
feet, making it more porous and more granular. As a
result of these changes in the soil, less water runs off
the surface and more moisture is available for
increased microbiological activity. Decay of plants
improves the available water capacity, tilth, and fertifity
of the soil. Decayed organic matter, accumulating over
long periods, gives the surface layer its dark color.

On somewhat poorly drained and moderately well
drained, nearly level soils, such as Gardena, Glyndon,
Hamerly, Lismore, Overly, and Svea, the native
vegetation is mainly tall and medium-sized grasses.
Principal grasses are big bluestem, switchgrass,
indiangrass, and little bluestem.

On well drained and excessively drained, nearly
level to steep soils, such as Buse and Coe, short and
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medium-sized grasses are dominant. Among these
grasses are green needlegrass, western wheatgrass,
little bluestem, sideoats grama, plains muhly, and blue
grama.

On the poorly drained and very poorly drained,
depressional soils such as Colvin, Parnell, and Tonka,
the vegetation consists of tall grasses, reeds,
rivergrass, slough sedge, American mannagrass,
northern reedgrass, and prairie cordgrass.

Micro-organisms have important effects on soil
formation because they feed on undecomposed
organic matter and convert it into humus from which
plants can obtain nutrients for growth. Bacteria and
different kinds of fungi attack leaves and other forms
of organic matter. Insects, earthworms, and small
burrowing animals help mix the humus with the soil.

Human activities greatly affect soil formation.
Management measures can aiter soil drainage. They
can help to control erosion, thus maintaining fertility.
Poor management can increase the susceptibility to
erosion and thus result in an unproductive soil.

Topography

Most of Ransom County is level to undulating, but
some areas are rolling to steep. Many poorly drained
and very poorly drained soils in depressions receive
runoff from higher elevations. The steepest areas are
end moraines and breaks around rivers and
drainageways. Local differences in relief within a
square mile range from less than 50 feet to 150 feet.

Relief influences the formation of soil through its
effect on drainage, runoff, and erosion. Many
differences in the soils of this county result from their
topographic position. Among these differences are
drainage, thickness of the A horizon, content of
organic matter, color, features of the subsoil, thickness
of the solum, and degree of horizon differentiation.

Runoff is rapid on steep slopes, and only a small
percentage of the rainfall penetrates the soil. Under
these conditions, there is little moisture for plant
growth and soil development. The soils on steeper
slopes are thin and low in organic matter content. They
have weak horizonation. Examples are the Buse and
Zell soils.

Soils on nearly level to rolling slopes are moderately
well drained and well drained. Moisture is sufficient to
support good stands of mixed native grasses, and the
soils have well developed profiles characterized by a
black to very dark gray A horizon and a brown to very
dark brown B horizon. Examples are the Barnes,
Eckman, and Kranzburg soils. Most of the moderately
well drained soils occur on level or slightly concave
areas. They generally have a thicker A horizon, a
darker colored B horizon, and a greater depth to lime
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than those on convex, undulating, or rolling
landscapes. Examples are the Swenoda and Svea
soils.

Depressional areas that receive large amounts
of runoff from higher elevations have somewhat poor
to very poor natural drainage. Soils formed in
depressions vary widely in profile development,
depending on the degree of wetness. Parnell and
Tonka soils, which are in shallow depressions,
exhibit an advanced degree of horizonation because
of alternate wet and dry cycles that occur in these
depressions. These soils have properties much like
soils from areas of much higher precipitation. They
are examples of soils in which translocated clays
have accumulated in the Bt horizon. Gleying, or the
reduction and transfer of iron, has occurred to some
degree in all of the very poorly to somewhat poorly
drained soils in the county. In these naturally wet
soils, this process has had a significant influence
on horizon differentiation. The gray color and
redoximorphic features of the subsoil indicate the
redistribution of reduced iron oxides. Southam soils,
which are in deep depressions, are nearly continuously
wet and have a thick surface layer and carbonates
throughout. Horizonation in these soils is minimal and
mostly the result of sedimentary rather than soil-
forming processes.

Ransom County has five areas with unique
physiographic features (Bluemie, 1979). The largest
area is the glaciated plains covering the central two-
thirds of the county. The glaciated plains consist
mainly of undulating to rolling glacial sediments with
numerous potholes and poorly integrated drainage.
Some soils, such as Barnes and Svea, formed in
unsorted material or glacial till.

~ The next largest region is the Sheyenne Delta,
which covers much of eastern Ransom County. This
area is an undulating plain that consists of fine sand
and silt that were deposited at the mouth of the
Sheyenne River in glacial Lake Agassiz. Windblown
dunes are common over much of the area. Soils such
as Serden and Maddock formed in wind and water
sorted sands in the Sheyenne Delta.

Other soils such as Renshaw and Divide formed
in a generally level region in the western part of
Ransom County consisting largely of glaciofiuvial
sand and gravel intermingled with hilly areas of till.

An area of north-central Ransom County is silty till
with undulating topography familiar to the glaciated
plains. The area consists of lake and shoreline
sediments that were deposited largely on stagnant
glacial ice.
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The Sheyenne River physiographic area runs
diagonally across the county and provides many
scenic vistas. The river escarpments are about 200
feet deep near Fort Ransom. In that area, the
Cretaceous-aged Niobrara and Pierre formations are
exposed on valley walls. The valley decreases in depth
to about 50 feet deep in the eastern part of the country
where it dissects the Sheyenne Deita. Alluvial soils
such as Fairdale and LaDelle formed on the flood plain
of the Sheyenne.

The Sheyenne River drains most of Ransom County
(fig. 8). The north-central part of the county is drained
by the Maple River. The Sheyenne and Maple Rivers
drain into the Red River of the North and eventually
Hudson Bay. The extreme western part of the county,
which is drained by Bear Creek into the James River,
is part of the Missouri River system and drains into
the Gulf of Mexico. Information concerning the ground
water resources in Ransom County has been compiled
by Armstrong (1982).

Time

The formation of soil is a very slow process. Much
time is required for the processes of soil formation to
act on the parent material and to form distinct horizons
within the soil profile. Approximately 10,000 to 12,000
years have passed since the glacier receded from
Ransom County (Bluemle, 1979). In geological terms,
the soils in the county are young.

More time has been available for the formation of
Barnes soils on glacial till plains than for the formation
of Lamoure soils on flood plains. The forces of soil
formation have been continually acting on the parent
material of the Barnes soils; however, Lamoure soils
are continually gaining new parent material at the
surface as a result of flooding. Barnes soils have
well-defined horizons whereas Lamoure soils have
less distinct horizons.

Classification of the Soils

The system of soll classification used by the
National Cooperative Soil Survey has six categories
(Soil Survey Staff, 1975, 1996a). Beginning with the
broadest, these categories are the order, suborder,
great group, subgroup, family, and series.
Classification is based on soil properties observed in
the field or inferred from those observations or from
laboratory measurements. Table 5, “Classification of
the Soils” shows the classification of the soils in the
survey area. The categories are defined in the
following paragraphs.
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Soil Survey

Figure 8. Physiographic features of Ransom County, North Dakota.

Order. Eleven soil orders are recognized. The
differences among orders reflect the dominant
soil-forming processes and the degree of soil
formation. Each order is identified by a word ending in
sol. An example is Mollisol.

Suborder. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Boroll (Bor, meaning
cool, plus oll, from Mollisol).

Great Group. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property
of the soil. An example is Haploboroll (Hap!, meaning
minimal horizonation, plus boroll, the suborder of the
Mollisols that has a frigid temperature regime).

Subgroup. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.

Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Udic identifies the subgroup that has a udic moisture
regime. An example is Udic Haploborolis.

Family. Families are established within a subgroup
on the basis of physical and chemical properties and
other characteristics that affect management.
Generally, the properties are those of horizons below
plow depth where there is much biological activity.
Among the properties and characteristics considered
are particle-size class, mineral content, temperature
regime, depth of the root zone, consistence, moisture
equivalent, slope, and permanent cracks. A family
name consists of the name of a subgroup preceded by
terms that indicate soil properties. An example is fine-
loamy, mixed, superactive Udic Haploborolls.

Series. The series consists of soils that have
similar horizons in their profile. The horizons are similar
in color, texture, structure, reaction, consistence,
mineral and chemical composition, and arrangement in
the profile. The texture of the surface layer or of the
substratum can differ within a series. An example is
the Barnes soil series.
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Table 5.-Classification of the Soils

Soil name | Family or higher taxonomic class
|
‘Aberdeen ~———===~—===n | Fine, smectitic Glossic Udic Natriborolls
Arveson-----====~===—- | Coarse~loamy, mixed, superactive, frigid Typic Calciaquolls
Arvilla--=—=--=comemax | Sandy, mixed Udic Haploborolls
Aylmer---—--==e—cem——aa | Mixed, frigid Aquic Udipsamments
Bantry-----r--me~——ea- | Mixed, frigid Typic Psammaquents
Barnes-----===m—c-mmo- | Fine-loamy, mixed, superactive Udic Haplcborolls
Bearden--------=—=-~=-= | Fine-silty, mixed, superactive, frigid Aeric Calciaquolls
1Borup -========-o=maeo | Coarse-silty, mixed, superactive, frigid Typic Caleciaquolls
Brantford-----=e==—-e- | Fine-loamy over sandy or sandy-skeletal, mixed, supe,t:active
| Udic Haploborolls
Buse | Fine-loamy, mixed, superactive Udic Calciborolls
Cathay--==--=cc—cea—— | Fine-loamy, mixed, superactive Glossic Udic Natriborolls
‘Cavour —~===-==a—em——— | Fine, smectitic Udic Natriboroll
Claire ——====-—aoemaun | Mixed, £rigid Typic Udipsamments
'Clontarf -==-—---—~--== | Coarse-loamy, mixed, superactive Pachic Udic Haploborolls
Coe | Sandy-skeletal, mixed Udorthentic Haploborolls
Colvin-—-=-=we=—ceean- | Fine-silty, mixed, superactive, frigid Typic Calciaquolls
!Cresbard ===-======nma- | Fine, smectitic Glossic Udic Natriborolls
Darnen~--==-====wm==—u- | Fine-loamy, mixed, superactive Pachic Udic Haploborolls
Dickey ===~===so—ma-—c | Sandy over loamy, mixed, superactive Udorthentic Haploborolls
Divide~-==--~~===—eemu- | Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
| frigid Aeric Calciaquolls
!Easby -=~-===mrcem—enan | Fine-loamy, mixed, superactive, frigid Typic Calciaquolls
Eckma | Coarse-silty, mixed, superactive Udic Haplcborolls
‘Edgeley —==-=—=wcmmmano | Fine-loamy, mixed, superactive Udic Haplcborolls
!Egeland -=—-===-===-=- | Coarse-loamy, mixed, superactive Udic Haplcborolls
Embd | Coarse-loamy, mixed, superactive Pachic Udic Haploborolls
Exline---—====~co—mea= | Fine, smectitic Leptic Natriborolls
Fairdale~=---co-mcceaa. | Fine-loamy, mixed, superactive, calcareous, frigid Mollic
| Udifluvents
Falser | Sandy, mixed Oxyaquic Haplcborolls
IFargo ~—=======s—=eaoo | Fine, smectitic, frigid Typic Epiaquerts
Fordville--—--==-=-—-—v | Fine-loamy over sandy or sandy-skeletal, mixed, superactive
| Pachic Udic Haplcborolls
Porman ————-——-—=—-=== | Fine-loamy, mixed, superactive Udic Argiborolls
IFOSSUM ==~—===—ne————w | sandy, mixed, calcareous, frigid Typic Endoaquolls
Gardena-—=-=-—~=a—=cc—— | Coarse-silty, mixed, superactive Pachic Udic Haploborolls
Glyndon | Coarse-silty, mixed, superactive, frigid Aeric Calciaquolls
!Great Bend ~==~-==—~== | Fine-silty, mixed, superactive Udic Haploborolls
Gwinner-------=w—==v-o | Fine, smectitic Pachic Udertic Argiborolls
Hamay---~-==--co--ew=- | Sandy, mixed, frigid Typic Endoaquolls
Hamerly------===-==a-- | Fine-loamy, mixed, superactive, frigid Aeric Calciaquolls
Hecla--=-—=—c—ccomeau- | Sandy, mixed Aquic Haploboreolls
Hegr | Fine, smectitic, frigid Typic Calciaquerts
Kr X g | Fine-silty, mixed, superactive Udic Haplcborolls
La Prairie---=-=-cweu- | Fine-loamy, mixed, superactive Cumulic Udic Haploborolls
LaDelle~==--===c—m=-—- | Fine-silty, mixed, superactive Cumulic Udic Haploborolls
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Table 5.-Classification of the Soils--(continued)

Soil name |

Family or higher taxonomic class

Lamou |

Mir ukan |

Peever |
lperell]a —--=---=--==== ]

Rauville---====c=we==- |

:

Fine-silty, mixed, superactive, calcareous, £rigid Cumulic Endoaqueolls

Fine-loamy, mixed, superactive, frigid Typic Eutrochrepts
Fine-loamy, mixed, superactive Pachic Udic Haploborolls

Fine-loamy, mixed, superactive Udic Natriborolls

Coarse-loamy, mixed, superactive Leptic Natriborolls

Coarse-loamy, mixed, superactive Udic Natriborolls
Fine-loamy, mixed Pachic Udic Haploborolls

Sandy, mixed Udorthentic Haploborolls

Sandy, mixed Udorthentic Haplaborolls

Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
frigid Typic Calciaquolls

Mixed, frigid Typic Psammaquents

Fine, smectitic, frigid Chramic Hapluderts

Fine-silty, mixed, superactive Pachic Udic Haploborolls
Fine, smectitic, frigid Vertic Argiaquolls

Fine, smectitic Udic Argiborolls

Fine-silty, mixed, superactive, f£rigid Typic Endoaquolls
Fine-silty, mixed, superactive, calcareous, frigid Cumulic
Endoaquolls

Fine-loamy over sandy or sandy-skeletal, mixed, superactive Udic
Haplaoborolls

Euic Typic Borohemists

Sandy, mixed, frigid Typic Calciaquolls

Fine, smectitic, frigid Typic Natraguerts

Mixed, frigid Typic Udipsamments

sandy-~skeletal, mixed Udorthentic Haploborells

Fine, smectitic, calcareous, frigid Cumulic Vertic Endoaquolls
Fine-loamy over sandy or sandy-skeletal, mixed, superactive
Pachic Udic Haploborolls

Coarse-loamy, mixed, superactive, frigid Typic Natraquolls
Fine-loamy, mixed, superactive Pachic Udic Haploborolls
Coarse-loamy, mixed, superactive Pachic Udic Haploborolls
Coarse-~loamy, mixed, superactive, frigid Typic Endoaquolls
Fine, smectitic, frigid Argiaquic Argialbolls

Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
frigid Typic Natraquolls

Sandy over loamy, mixed, superactive Udorthentic Haploborells
sandy, mixed, frigid Reric Calciaquolls

Fine-loamy, mixed, superactive, frigid Typic Calciaquolls
Fine-loamy over sandy or sandy-skeletal, mixed, superactive
Pachic Udic Haplaborolls

sandy, mixed, frigid Typic Endoaguolls

Fine, smectitic, frigid Typic Hapluderts

Coarse-loamy, mixed, superactive, £rigid Aeric Calciaquolls

Coarse-silty, mixed, superactive Udic Calciborolls

Occurs as minor component only
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Soil Series and Their Morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetical order.

Characteristics of the soil and the material in which
it formed are identified for each series. A pedon, a
small three-dimensional area of soil, that is typical of
the series in the survey area is described. The detailed
description of each soil horizon follows standards in
the Soil Survey Manual (Soil Survey Staff, 1993).
Many of the technical terms used in the descriptions
are defined in Soil Taxonomy (USDA-SCS, 1975) and
Keys to Soil Taxonomy (Soil Survey Staff, 1996a).
Unless otherwise stated, colors in the descriptions are
for moist soil and effervescence refers to disseminated
lime throughout the horizon. Following the pedon
description is the range of important characteristics of
the soil series.

Aberdeen Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Slow

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 2 percent

Notes: These soils are sodic.

Taxonomic class: Fine, smectitic Glossic Udic
Natriborolls

Typical pedon:

Aberdeen silty clay loam, 580 feet west and 93 feet
south of the northeast corner of sec. 9, T. 122 N,
R.63W.

Ap—o0 to 8 inches; black (10YR 2/1) silty clay loam,
dark gray (10YR 4/1) dry; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; slightly acid; abrupt smooth
boundary.

BE—8to 11 inches; very dark gray (10YR 3/1) silty
clay loam, gray (10YR 5/1) dry; gray (10YR 6/1)
dry silt coatings on faces of peds; weak medium

subangular blocky structure parting to weak thin
platy; slightly hard, friable, slightly sticky and
slightly plastic; neutral; clear smooth boundary.

Btn1—11 to 18 inches; very dark gray (10YR 3/1) silty
clay, dark gray (10YR 4/1) dry; moderate medium
prismatic structure parting to moderate fine blocky;
hard, firm, sticky and plastic; shiny films on faces
of peds; neutral; clear wavy boundary.

Btn2—18 to 26 inches; very dark gray (10YR 3/1) silty
clay, dark gray (10YR 4/1) dry; moderate medium
prismatic structure parting to moderate medium
and fine blocky; hard, firm, sticky and plastic;
shiny films on faces of peds; neutral; clear wavy
boundary.

Bkz1—26 to 31 inches; grayish brown (2.5Y 5/2) silty
clay loam, light gray (2.5Y 7/2) dry; weak medium
prismatic structure parting to weak medium
subangular blocky; hard, firm, sticky and plastic;
common fine nests of gypsum and other salts;
common very fine accumulations of lime; strong
effervescence; slightly alkaline; clear wavy
boundary.

Bkz2—31 to 38 inches; dark grayish brown (2.5Y 4/2)
silty clay loam, light brownish gray (2.5Y 6/2) dry;
weak medium prismatic structure parting to weak
medium subangular blocky; hard, firm, sticky and
plastic; common fine nests of gypsum and other
salts; common very fine accumulations of lime;
strong effervescence; slightly alkaline; gradual
wavy boundary.

C1—38to 51 inches; grayish brown (2.5Y 5/2) silt
loam, light gray (2.5Y 7/2) dry; few fine prominent
yellowish brown (10YR 5/6) redoximorphic
concentrations and few fine distinct gray
(10YR 5/1) redoximorphic depletions; massive;
hard, triable, slightly sticky and slightly plastic;
few fine threads and nests of gypsum and other
salts; slight effervescence; slightly alkaline;
gradual wavy boundary.

C2—51 to 60 inches; light olive brown (2.5Y 5/4) silt
loam, laminated with thin layers of silty clay and
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very fine sandy loam, pale yellow (2.5Y 7/4)

dry; common fine prominent yellowish brown
(10YR 5/6) and strong brown (7.5YR 5/6)
redoximorphic concentrations and gray (10YR 5/1)
redoximorphic depletions; massive; laminations 1
to 3 mm thick; slightly hard, friable, slightly sticky
and slightly plastic; slight effervescence; slightly
alkaline.

Range in Characteristics

Depth to lime: 16 to 40 inches
Notes: Some pedons have an E or B/E horizon.

Ap horizon:
Value: 2 or 3, 3 or 4 dry
Texture: silty clay loam or silt loam

BE horizon:
Value: 3 or4, 4 or5dry
Chroma: tor2
Btn horizon:
Hue: 10YR or 2.5Y
Value: 2to 4, 3to 5dry
Chroma:1t0 3
Texture: silty clay, silty clay loam, or clay

Bkz horizon:
Hue: 2.5Y or 5Y
Value: 3to 5, 5t0 7 dry
Chroma: 1to 4
Texture: silty clay loam, silty clay, or silt loam

C horizon:
Hue: 2.5Y or 5Y
Value: 4t0 6, 5to 8 dry
Texture: silt loam or silty clay loam

Arveson Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderately rapid

Landform: Delta plains and outwash plains
Parent material: Glaciofluvial deposits
Slope: 0 to 1 percent

Notes: These soils are highly calcareous.

Taxonomic class: Coarse-loamy, mixed, superactive,
frigid Typic Calciaquolls

Typical pedon:
Arveson loam, 2,570 feet east and 400 feet north
of the southwest corner of sec. 36, T. 133 N.,

R.58 W.

Soil Survey

Ap—0 to 7 inches; very dark gray (10YR 3/1) loam,
gray (10YR 5/1) dry; weak medium subangular
blocky structure parting to weak fine granular;
hard, friable, slightly sticky and slightly plastic;
few fine roots; slight effervescence; moderately
alkaline; abrupt smooth boundary.

Bk1—7 to 17 inches; very dark gray (10YR 3/1)
loam, gray (10YR 6/1) dry; moderate medium
subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; few fine
roots; violent effervescence; moderately alkaline;
gradual wavy boundary.

Bk2—17 to 21 inches; very dark gray (10YR 3/1)
loam, gray (10YR 6/1) dry; weak medium
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; strong effervescence;
moderately alkaline; clear wavy boundary.

Bkg—21 to 31 inches; gray (5Y 5/1) fine sandy
loam, white (5Y 8/1) dry; few fine faint light
gray (5Y 7/2) redoximorphic depletions; weak
medium granular structure; slightly hard, very
friable, slightly sticky and nonplastic;
common fine irregularly shaped masses of
lime; strong effervescence; moderately alkaline;
clear wavy boundary.

Cg—31 to 60 inches; light olive gray (5Y 6/2) fine
sand, pale yellow (5Y 7/3) dry; common fine
faint gray (5Y 5/1) redoximorphic depletions,
and many medium prominent olive yellow
(2.5Y 6/6) and few fine prominent black
(10YR 2/1) redoximorphic concentrations;
single grain; loose; nonsticky and nonplastic;
very slight effervescence; slightly alkaline;
gradual wavy boundary.

Range in Characteristics
Mollic epipedon thickness: 7 to 24 inches

Ap horizon:
Hue: 10YR, 2.5Y, or 5Y
Value:20r3

Bk horizon:
Value: 3to 7
Texture: fine sandy loam, sandy clay loam,
orloam

Cg horizon:
Hue: 2.5Y or 5Y
Value: 4t0 6
Chroma: 1or2
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Texture: fine sand, loamy sand, loamy fine sand,
sandy loam, or fine sandy loam

Notes: It does not have redoximorphic features in
some pedons.

Arvilla Series

Depth class: Very deep

Drainage class: Somewhat excessively drained
Permeability: Moderately rapid over very rapid
Landform: Outwash plains and terraces
Parent material: Glaciofiuvial deposits

Slope: 0 to 6 percent

Taxonomic class: Sandy, mixed Udic Haploborolls

Typical pedon:

Arvilla sandy loam, O to 6 percent slopes, 550 feet east
and 720 feet south of the northwest corner of

sec. 10, T. 133 N,,R. 54 W.

Ap—o0 to 8 inches; black (10YR 2/1) sandy loam,
very dark gray (10YR 3/1) dry; weak fine granular
structure; soft, very friable, slightly sticky and
nonplastic; common fine and many very fine roots;
neutral; abrupt smooth boundary.

Bw—=8 to 15 inches; very dark grayish brown
(10YR 3/2) sandy loam, dark grayish brown
(10YR 4/2) dry; weak medium prismatic structure
parting to weak medium subangular blocky; soft,
very friable, slightly sticky and nonplastic; many
very fine and few fine roots; neutral; slightly
alkaline; abrupt wavy boundary.

C1—1510 22 inches; very dark grayish brown
(10YR 3/2) gravelly sand, grayish brown
(10YR 5/2) dry; single grain; loose; nonsticky
and nonplastic; few very fine roots; about 15
percent gravel, siight effervescence; slightly
alkaline; abrupt wavy boundary.

C2—22 to 60 inches; very dark grayish brown
(10YR 3/2) very gravelly sand, light brownish
gray (10YR 6/2) dry; single grain; loose; nonsticky
and nonplastic; about 40 percent gravel; strong
effervescence; slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to sand and gravel: 14 to 25 inches

Ap horizon:
Value: 2 or3, 3 or4dry
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Bw horizon:
Value: 2t0 4, 3to 5 dry
Chroma: 1t0 3

2C horizon:
Notes: It has more than 15 percent gravel with an
average of 20 to 35 percent gravel.

Aylmer Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Rapid

Landform: Delta plains

Parent material: Eolian deposits

Slope: 0 to 6 percent

Taxonomic class: Mixed, frigid Aquic Udipsamments

Typical pedon:

Aylmer fine sand, in an area of Aylmer-Rosewood-
Serden complex, 0 to 9 percent slopes, 2,210 feet
north and 1,450 feet west of the southeast corner of
sec.1, T.133N,,R. 53 W.

A—O0to 7 inches; black (10YR 2/1) fine sand, dark
gray (10YR 4/1) dry; single grain; loose; nonsticky
and nonplastic; few fine and many very fine roots;
neutral; clear wavy boundary.

C1—7 1o 26 inches; dark brown (10YR 4/3) sand,
brown (10YR 5/3) dry; single grain; loose; nonsticky
and nonplastic; common very fine roots; neutral;
gradual wavy boundary.

C2—26to 38 inches; dark grayish brown (10YR 4/2)
fine sand, grayish brown (10YR 5/2) dry; many
fine distinct dark yellowish brown (10YR 4/6)
redoximorphic concentrations; single grain; loose;
nonsticky and nonplastic; few fine roots; neutral;
clear wavy boundary.

Ab—38 to 45 inches; very dark grayish brown
(10YR 3/2) fine sand, dark grayish brown
(10YR 4/2) dry, common fine distinct dark
yellowish brown (10YR 4/6) redoximorphic
concentrations; single grain; loose; nonsticky
and nonplastic; few fine roots; neutral; clear
wavy boundary.

C3—451t0 60 inches; dark brown (10YR 4/3) fine
sand, brown (10YR 5/3) dry; many medium
distinct yellowish brown (10YR 5/6) redoximorphic
concentrations; single grain; loose; nonsticky and
nonplastic; neutral.
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Range in Characteristics

A horizon:
Value: 2 to 4, 3to 5 dry

C horizon:
Hue: 10YR or 2.5Y
Value: 4to 6, 5to 7 dry
Chroma:1to 4

Bantry Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Rapid

Landform: Delta plains

Parent material: Eolian deposits

Slope: 0to 1 percent

Taxonomic class: Mixed, frigid Typic Psammaquents

Typical pedon:

Bantry fine sand, in an area of Aylmer-Bantry fine
sands, 0 to 6 percent slopes, 1,730 feet west and
1,320 feet south of the northeast corner of sec. 2,
T.134N.,R. 54 W.

A—O to 5 inches; very dark brown (10YR 2/2) fine
sand, very dark grayish brown (10YR 3/2) dry;
single grain; loose; nonsticky and nonplastic; few
fine and many very fine roots; neutral; clear wavy
boundary.

C1—5to 21 inches; dark grayish brown (10YR 4/2)
fine sand, grayish brown (10YR 5/2) dry; common
fine distinct dark yellowish brown (10YR 4/6)
redoximorphic concentrations; single grain; loose;
nonsticky and nonplastic; few fine and many very
fine roots; neutral; clear wavy boundary.

C2—21 to 60 inches; light olive brown (2.5Y 5/3) fine

sand, light yellowish brown (2.5Y 6/3) dry; common

fine prominent brownish yellow (10YR 6/6)
redoximorphic concentrations; single grain; loose;

nonsticky and nonplastic; common very fine roots;
very slight effervescence below 45 inches; slightly

alkaline.
Range in Characteristics

Notes: Redoximorphic features are at a depth of less
than 20 inches. Some pedons have an Ab horizon.

A horizon:
Value: 2 or 3, 3to 5 dry
Chroma:1o0r2

Soil Survey

C horizon:
Value: 3to 5, 4 to 7 dry
Chroma: 2to 4
Texture: fine sand or sand
Notes: It does not have lime in the lower part in
some pedons.

Barnes Series

Depth class: Very deep
Drainage class: Well drained
Permeability: Moderately slow
Landform: Till plains

Parent material: Glacial till
Slope: 0 to 25 percent

Taxonomic class: Fine-loamy, mixed, superactive
Udic Haploborolls

Typical pedon:

Barnes loam, in an area of Barnes-Svea loams, 010 3
percent slopes, 1,820 feet south and 190 feet east of
the northwest cornerof sec. 5, T. 134 N,, R. 57 W.

Ap—0 to 7 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak fine granular structure;
slightly hard, very friable, slightly sticky and
slightly plastic; many fine and very fine roots;
about 2 percent gravel; slightly alkaline; abrupt
smooth boundary.

Bw—7 to 15 inches; dark brown (10YR 4/3) loam,
brown (10YR 5/3) dry; moderate medium prismatic
structure parting to moderate medium angular
blocky; hard, firm, slightly sticky and slightly
plastic; common fine and very fine roots; few fine
pores; about 3 percent gravel; slightly alkaline;
clear wavy boundary.

Bk—15 to 28 inches; light olive brown (2.5Y 5/4) loam,
light yellowish brown (2.5Y 6/4) dry; few fine
prominent strong brown (7.5YR 5/6) relict
redoximorphic concentrations; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few very fine
roots; few fine pores; about 3 percent gravel; tew
fine irregularly shaped masses of lime; violent
effervescence; moderately alkaline; gradual wavy
boundary.

C—28to 60 inches; olive brown (2.5Y 4/4) loam, light
yellowish brown (2.5Y 6/4) dry; few fine prominent
strong brown (7.5YR 5/6) relict redoximorphic
concentrations; massive; hard, friable, slightly
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sticky and slightly plastic; about 3 percent
gravel; few medium irregularly shaped masses
of lime; strong effervescence; moderately alkaline.

Range in Characteristics
Mollic epipedon thickness: 7 to 15 inches

Ap horizon:
Value: 2 or 3, 3or4 dry

Bw horizon:
Hue: 10YR or2.5Y
Value: 2t0 5, 3to 6 dry
Chroma: 2to 4
Texture: loam or clay loam

Bk horizon:
Hue: 2.5Y or 10YR
Value: 4106, 5t0 7 dry
Chroma: 2to 4
Texture: loam or clay loam

C horizon:
Value: 4t0 6,510 7 dry
Chroma: 2to 4
Texture: loam or clay loam

Bearden Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Moderately slow over rapid
Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 1 percent

Notes: These soils are highly calcareous.

Taxonomic class: Fine-silty, mixed, superactive,
frigid Aeric Calciaquolis

Typical pedon:
Bearden silt loam, 560 feet east and 240 feet south
of the northwest corner of sec. 28, T. 133 N,, R. 53 W.

Ap—o0 to 9 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; moderate medium
subanguiar blocky structure parting to moderate
fine granular; slightly hard, very friable, slightly
sticky and slightly plastic; common fine and many
very fine roots; slight effervescence; slightly
alkaline; abrupt smooth boundary.

Bk1—9 to 23 inches; brown (10YR 5/3) silt loam, very
pale brown (10YR 7/3) dry; weak medium
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subangular blocky structure; slightly hard, very
friable; slightly sticky and slightly plastic; common
very fine roots; strong effervescence; moderately
alkaline; clear wavy boundary.

Bk2—23 to 34 inches; light olive brown (2.5Y 5/4)
silt loam, light yellowish brown (2.5Y 6/4) dry;
few fine prominent gray (5Y 5/1) redoximorphic
depletions, and common medium distinct brown
(10YR 5/3) and few fine prominent very dark brown
(10YR 2/2) redoximorphic concentrations; weak
medium subangular blocky structure; slightly
hard, very friable, slightly sticky and slightly
plastic; common very fine roots; strong
effervescence; moderately alkaline; gradual
wavy boundary.

Bk3—34 to 43 inches; olive gray (5Y 5/2) silty clay
loam, light gray (5Y 7/2) dry; common medium
prominent dark yellowish brown (10YR 4/4)
redoximorphic concentrations; moderate medium
subangular blocky structure parting to weak fine
subangular blocky; hard, friable, sticky and plastic;
few very fine roots; strong effervescence;
moderately alkaline; abrupt wavy boundary.

2C—43 to 60 inches; light olive gray (5Y 6/2) fine
sand, light gray (5Y 7/2) dry; many medium
prominent light yellowish brown (2.5Y 6/4) and
common fine prominent black (10YR 2/1)
redoximorphic concentrations; single grain; loose;
nonsticky and nonplastic; slight effervescence;
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 20 inches
Depth to sandy material: 40 to 60 inches

Ap horizon:
Hue: 10YR, 2.5Y, or neutral
Value: 3to 5dry
Chroma: 0to 2

Bk horizon:
Value: 3t0 5,50 7 dry
Chroma: 1to 4
Notes: It has few to common, faint to prominent
redoximorphic features. It has gypsumin
some pedons.

C horizon:
Hue: 2.5Y or5Y
Value: 410 6,510 7 dry
Chroma:2to 4
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Borup Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderate

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 3 percent

Notes: These soils are highly calcareous.

Taxonomic class: Coarse-silty, mixed, superactive,
frigid Typic Calciaquolls

Typical pedon:

Borup very fine sandy loam, 720 feet north and 210
feet west of the southeast corner of sec. 2, T. 145N.,
R.46W.

Ap—0 to 9 inches; black (10YR 2/1) very fine sandy
loam; dark gray (10YR 4/1) dry; moderate fine
granular structure; very friable; many roots; strong
effervescence; slightly alkaline; abrupt smooth
boundary.

Ak—29 to 14 inches; very dark gray (10YR 3/1) sandy
clay loam; weak fine subangular blocky structure;
very friable; many roots; strong effervescence;
disseminated lime; slightly alkaline; clear wavy
boundary.

Bkg1—14 to 21 inches; dark gray (5Y 4/1) sandy
clay loam; weak fine granular structure; very
friable; few roots; strong effervescence;
disseminated lime; slightly alkaline; abrupt wavy
boundary.

Bkg2—21 to 26 inches; olive gray (5Y 4/2) very fine
sandy loam; weak medium subangular blocky
structure; very friable; strong effervescence;
disseminated lime; slightly alkaline; gradual
wavy boundary.

Cg—26 to 60 inches; light olive gray (5Y 6/2) loamy
very fine sand; common medium prominent olive
yellow (2.5Y 6/6) and yellowish brown (10YR 5/8)
redoximorphic concentrations; massive; very
friable; slight effervescence; slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 20 inches

10 to 40 inch particie-size control section: Calcium
carbonate equivalent of 15 to 40 percent

Notes: Some pedons have a 2C horizon of till, clayey
glaciolacustrine deposits, or sandy material at depths
of 40 to 60 inches.

Soil Survey

Ap horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 2 0r 3
Chroma: Oor1
Texture: very fine sandy loam, loam, silt
foam, or silty clay loam

Bkg horizon:
Hue: 10YR, 2.5Y, or5Y
Value: 4t0 6
Texture: loamy very fine sand, very fine
sandy loam, sandy clay loam, loam, or
silt loam

Cg horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 4t0 6
Chroma: 0to 3
Texture: very fine sand, loamy very fine
sand, very fine sandy loam, loam, or
silt loam

Brantford Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderate over very rapid
Landform: Outwash plains

Parent material: Glaciofluvial deposits
Slope: 1 to 3 percent

Taxonomic class: Fine-loamy over sandy or sandy-
skeletal, mixed, superactive Udic Haploborolls

Typical pedon:

Brantford loam, in an area of Brantford-Coe loams,
1 to 6 percent slopes, 1,400 feet east and 730 feet
north of the southwest corner of sec. 20, T. 135 N,,
R.58W.

Ap—O0 to 9 inches; black {10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak fine subangular blocky
structure parting to weak medium granular; soft,
very friable, slightly sticky and slightly plastic;
neutral; abrupt smooth boundary.

Bw—9 to 16 inches; dark brown (10YR 4/3) loam,
brown (10YR 5/3) dry; moderate medium prismatic
structure parting to moderate medium subangular
blocky; slight hard, friable; slightly sticky and
slightly plastic; neutral; clear wavy boundary.

C1—16to 23 inches; dark grayish brown (2.5Y 4/2)
gravelly sand, light brownish gray (2.5Y 6/2) dry;
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single grain; loose; nonsticky and nonplastic; about
25 percent shale gravel; about 10 percent granitic
gravel, moderately alkaline; gradual wavy boundary.

C2—23 10 60 inches; olive brown (2.5Y 4/4) very
gravelly sand, light yellowish brown (2.5Y 6/4)
dry; single grain; loose; nonsticky and nonplastic;
about 20 percent shale gravel; about 25 percent
granitic gravel; slight effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to sand and gravel: 14 to 20 inches

Ap horizon:
Value: 2 0r3,3or4dry

Bw horizon:
Hue: 10YR or2.5Y
Value: 3or4,3to5dry
Chroma: 1103

C horizon:
Texture: gravelly coarse sand, gravelly sand, very
gravelly sand, or very gravelly coarse sand
Notes: It has 20 to 50 percent shale gravel.

Buse Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderately slow
Landform: Till plains and valleys

Parent material: Glacial till

Slope: 3 to 50 percent

Notes: These soils are highly calcareous.

Taxonomic class: Fine-loamy, mixed, superactive
Udic Calciborolls

Typical pedon:

Buse loam, in an area of Barnes-Buse loams, 6 to 9
percent slopes, 690 feet north and 400 feet west of
the southeast cornerof sec. 17, T. 134 N., R. 57 W.

Ap—a0 to 6 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; weak fine granular structure;
slightly hard, very friable, slightly sticky and
slightly plastic; many very fine and common fine
roots; about 2 percent gravel; slight effervescence;
moderately alkaline; abrupt smooth boundary.

Bk—6 to 17 inches; olive brown (2.5Y 4/4) loam, light
yellowish brown (2.5Y 6/4) dry; moderate medium
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prismatic structure parting to moderate medium
subangular blocky; slightly hard, very friable,
slightly sticky and slightly plastic; few fine and
very fine roots; about 2 percent gravel; violent
effervescence; moderately alkaline; gradual wavy
boundary.

C—17to 60 inches; light olive brown (2.5Y 5/4) loam,
pale yellow (2.5Y 7/4) dry; massive; slightly hard,
friable, slightly sticky and slightly plastic; about 5
percent gravel; strong effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 10 inches
Percent rock fragments: 2 to 10 percent

A horizon:
Value: 2 or 3, 3to 5 dry
Notes: It is partially or completely free of lime
in some uncultivated pedons.

Bk horizon:
Hue: 10YR or2.5Y
Value: 4t0 6, 4to 7 dry
Chroma: 2to 4

C horizon:
Hue: 2.5Y or5Y
Value: 4to0 6, 4 to 7 dry
Chroma: 2to 4
Notes: It has a few relict redoximorphic features
in some pedons.

Cathay Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately slow
Landform: Till plains

Parent material: Glacial till

Slope: 0 to 2 percent

Notes: These soils are sodic.

Taxonomic class: Fine-loamy, mixed, superactive
Glossic Udic Natriborolls

Typical pedon:

Cathay loam, in an area of Cathay-Larson loams,
bouldery, 1,500 feet west and 280 feet south of the
northeast cornerof sec. 7, T. 135 N., R. 58 W.

A—O0to 9inches; black (10YR 2/1) bouldery loam,
dark gray (10YR 4/1) dry; weak fine subangular
blocky structure parting to weak fine granular;
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slightly hard, very friable, slightly sticky and
slightly plastic; many very fine roots; slightly acid,
clear smooth boundary.

BE—9 to 14 inches; very dark gray (10YR 3/1)
bouldery loam, gray (10YR 5/1) dry; moderate
medium subangular blocky structure parting to
weak medium platy; slightly hard, friable, slightly
sticky and slightly plastic; many very fine roots;
slightly acid; clear irregular boundary.

Btn—14 to 21 inches; very dark gray (10YR 3/1)
bouldery clay loam, dark gray (10YR 4/1) dry;
moderate medium prismatic structure parting
to moderate medium angular blocky; hard, firm,
sticky and plastic; clean silt and sand grains
on tops and sides of prisms; few faint clay
films on faces of peds; neutral; clear wavy
boundary.

By—21 to 38 inches; dark grayish brown (2.5Y 4/2)
bouldery loam, light brownish gray (2.5Y 6/2) dry;
many medium distinct light olive brown (2.5Y 5/4)
and few fine distinct very dark brown (10YR 2/2)
redoximorphic concentrations; moderate medium
subangular blocky structure; slightly hard, and firm,
slightly sticky and slightly plastic; few fine irregular
nests of gypsum; moderately alkaline; gradual
wavy boundary.

Bky—38 to 60 inches; dark grayish brown (2.5Y 4/2)
bouldery clay foam, light brownish gray (2.5Y 6/2)
dry; many medium prominent light olive brown
(2.5Y 5/6) redoximorphic concentrations; massive;
hard, firm, sticky and plastic; common gypsum
crystals; strong effervescence; moderately
alkaline.

Range in Characteristics

Depth to gypsum or other salts: 16 to 24 inches
Notes: Some pedons have an E horizon. Some pedons
have a C horizon.

A horizon:
Value: 2 or 3, 3or 4 dry

BE horizon:
Hue: 10YR or 2.5Y
Value: 3 or 4, 4to 6 dry
Chroma:1or2
Notes: Some pedons do not have a BE horizon.

Btn horizon:
Hue: 10YR or2.5Y
Value: 3 or 4, 3to 5dry
Chroma:1to 4

Soil Survey

By and Bky horizons:
Value: 4t0 6,510 7 dry
Chroma: 2to 4
Notes: Some pedons do not have a By
horizon.

Cavour Series

Depth Class: Very deep

Drainage Class: Moderately well drained
Permeability: Slow

Landform: Till plains

Parent material: Glacial till

Slope: 0 to 3 percent

Notes: These soils are sodic.

Taxonomic class: Fine, smectitic Udic Natriborolls

Typical Pedon:

Cavourloam, 1,525 feet west and 1,170 feet north
of the southeast corner of sec. 33, T. 144 N.,
R.61W.

Ap—o0to 6 inches; black (10YR 2/1) loam, very
dark gray (10YR 3/1) dry; weak medium
subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic;
many very fine and common fine roots; about
4 percent gravel; neutral; abrupt smooth
boundary.

A—6 to 8 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak coarse platy structure
parting to moderate medium subangular blocky;
slightly hard, friable, slightly sticky and slightly
plastic; many very fine and common fine roots;
about 2 percent gravel; neutral; abrupt wavy
boundary.

E—8to 10 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; moderate
coarse platy structure; slightly hard, very friable;
slightly sticky and slightly plastic; common very
fine and few fine roots; about 1 percent gravel;
neutral; clear wavy boundary.

Btn—10 to 20 inches; very dark gray (10YR 3/1)
silty clay loam, dark gray (10YR 4/1) dry;
moderate coarse columnar structure parting to
strong coarse angular blocky; very hard, firm,
very sticky and very plastic; common very fine
and few fine compressed roots on ped faces;
many distinct clay films on faces of peds and in
pores; very dark grayish brown (10YR 3/2)
uncoated sand and silt grains on top of columns;
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about 2 percent gravel; slightly alkaline; gradual
wavy boundary.

Bkyz—20 to 27 inches; dark gray (10YR 4/1) loam,
gray (10YR 5/1) dry; moderate medium subangular
blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; about 2 percent gravel;
common fine salt and gypsum crystals; strong
effervescence; moderately alkaline; gradual wavy
boundary.

Bk—27 to 39 inches; grayish brown (2.5Y 5/2) loam,
light gray (2.5Y 7/2) dry; common fine prominent
yellow (2.5Y 7/6) redoximorphic concentrations;
massive; slightly hard, friable, slightly sticky and
slightly plastic; about 10 percent gravel; common
fine masses of lime; strong effervescence;
moderately alkaline; gradual wavy boundary.

C—39to0 60 inches; light olive brown (2.5Y 5/4) loam,
light yellowish brown (2.5Y 6/4) dry; common fine
distinct light gray (2.5Y 7/2) redoximorphic
depletions and yellow (2.5Y 7/6) redoximorphic
concentrations; massive; slightly hard, friable,
slightly sticky and slightly plastic; about 14
percent gravel; strong effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 9 to 30 inches
Depth to gypsum or other salts: 16 to 40 inches

A horizon:
Value: 2 to 4, 3to 6 dry

E horizon:
Value: 210 4, 3to 6 dry
Chroma: 1 or2

Btn horizon:
Value: 2to 4, 3to 5 dry
Chroma: 1to 3
Texture: clay loam, silty clay, or silty clay loam

Bk horizon:
Texture: loam or clay loam

C horizon:
Value: 4 or5,5t0 7 dry
Chroma:2to 4

Claire Series

Depth class: Very deep
Drainage class: Excessively drained
Permeability: Rapid
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Landform: Outwash plains
Parent material: Glaciofluvial deposits
Slope: 0 to 25 percent

Taxonomic class: Mixed, frigid Typic Udipsamments

Typical pedon:

Claire loamy coarse sand, 2,540 feet east and 670
feet north of the southwest corner of sec. 2, T. 150 N.,
R.B63W.

Ap—0 to 8 inches; black (10YR 2/1) loamy coarse
sand, dark gray (10YR 4/1) dry; very weak fine
subangular blocky structure parting to single
grain; loose; common roots; neutral; abrupt
smooth boundary.

AC—8to 14 inches; very dark grayish brown
{10YR 3/2) coarse sand, dark grayish brown
(10YR 4/2) dry; weak very coarse prismatic
structure parting to single grain; loose; few
roots; neutral; clear wavy boundary.

Ci1—14to 19inches; very dark grayish brown
(10YR 3/2) coarse sand, dark grayish brown
(10YR 4/2) dry; single grain; few roots; slightly
atkaline; clear wavy boundary.

C2—1910 48 inches; dark grayish brown (10YR 4/2)
coarse sand, grayish brown (10YR 5/2) dry;
single grain; slightly alkaline; abrupt smooth
boundary. ‘

C3—48 10 60 inches; dark grayish brown (2.5Y 4/2)
fine sand, light gray (10YR 7/1) dry; common
medium dark reddish gray (5YR 4/2) redoximorphic
concentrations; single grain; slight effervescence;
moderately alkaline.

Range in Characteristics

10 to 40 inch particle-size control section: Coarse
sand, sand, or loamy coarse sand
Notes: Some pedons have Ab horizons.

Ap horizon:
Value: 2to 4,4 to 6 dry
Chroma: 1o0r2
Texture: loamy coarse sand or loamy sand

AC horizon:
Value:30r4,4to6dry -
Texture: loamy coarse sand, loamy sand, or
coarse sand

C horizon:
Value: 3t05
Chroma: 1to 6
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Clontarf Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderately rapid over rapid
Landform: Outwash plains

Parent material: Glaciofluvial deposits
Slope: 0 to 6 percent

Taxonomic class: Coarse-loamy, mixed superactive
Pachic Udic Haploborolis

Typical pedon:

Clontarf sandy loam, 600 feet south and 150 feet
west of the northeast corner of sec. 25, T. 122 N.,
R.41W.

Ap—O0 to 7 inches; black (10YR 2/1) sandy loam, dark
gray (10YR 4/1) dry; weak fine granular structure;
friable; slightly acid; abrupt smooth boundary.

A—7 to 15 inches; black (10YR 2/1) sandy loam; dark
gray (10YR 4/1) dry; weak fine subangular blocky
structure; friable; slightly acid; clear smooth
boundary.

Bw1—15 to 22 inches; dark brown (10YR 3/3) sandy
loam, very dark grayish brown (10YR 3/2) coatings
on peds, grayish brown (10YR 5/2) crushed and
dry; weak fine subangular blocky structure; friable;
neutral; gradual wavy boundary.

Bw2—22 to 25 inches; olive brown (2.5Y 3/4) sandy
loam; grayish brown (2.5Y 5/2) dry; common fine
faint grayish brown (2.5Y 5/2) redoximorphic
depletions and light olive brown (2.5Y 5/4)
redoximorphic concentrations; weak fine
subangular blocky structure; friable; neutral;
clear wavy boundary.

2C1—25 to 40 inches; olive brown (2.5Y 4/4) sand,;
common fine distinct grayish brown (2.5Y 5/2)
redoximorphic depletions and yellowish brown
(10YR 5/4) redoximorphic concentrations; single
grain; loose; neutral; gradual wavy boundary.

2C2—40to 60 inches; light olive brown (2.5Y 5/6)
sand; few fine distinct yellowish brown
(10YR 5/4) and pale brown (10YR 6/3)
redoximorphic concentrations; single grain;
loose; neutral.

Range in Characteristics

Mollic epipedon thickness: 16 to 34 inches
Depth to lime: 40 to more than 60 inches
Depth to sand and gravel: 20 to 36 inches

Soil Survey

Notes: Some pedons have a sandy 2Bw horizon up
to 10 inches thick.

A horizon:
Value: 2 or 3
Texture: sandy loam, fine sandy loam, or loam

Bw horizon:
Value: 3or4
Chroma: 2to 4
Texture: sandy loam, fine sandy loam, or loam

2C horizon:
Hue: 10YR or2.5Y
Value: 4t0 6
Chroma: 210 6
Texture: sand, fine sand, loamy sand, or loamy
fine sand
Notes: It has up to 15 percent gravel.

Coe Series

Depth class: Very deep

Drainage class: Excessively drained
Permeability: Very rapid

Landform: Outwash plains

Parent material: Glaciofluvial deposits
Slope: 3 to 6 percent

Taxonomic class: Sandy-skeletal, mixed Udorthentic
Haploborolis

Typical pedon:

Coe loam, in an area of Brantford-Coe loams, 1 to
6 percent slopes, 2,500 feet west and 900 feet
north of the southeast corner of sec. 25, T. 134 N.,
R.58W.

Ap—O0to 7 inches; black (10YR 2/1) loam, very
dark gray {10YR 3/1) dry; moderate medium
subangular biocky structure parting to moderate
medium granular; hard, friable, slightly sticky and
nonplastic; few fine roots; about 2 percent by
volume shale gravel; about 10 percent by volume
granitic gravel; slightly alkaline; abrupt smooth
boundary.

C1—7 to 32 inches; dark grayish brown (2.5Y 4/2)
very gravelly sand, grayish brown (2.5Y 5/2) dry;
single grain; loose; nonsticky and nonplastic; about
30 percent by volume shale gravel; about 5 percent
by volume granitic gravel; strong effervescence;
moderately alkaline; gradual wavy boundary.

C2—32to 60 inches; dark grayish brown (2.5Y 4/2)
extremely gravelly sand, light brownish gray
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(2.5Y 6/2) dry; single grain; loose; nansticky

and nonplastic; about 50 percent by volume
shale gravel; about 15 percent by volume
granitic gravel; strong effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 12 inches
Depth to sand and gravel: 6 to 14 inches
Notes: The sand and gravel contain more than 20
percent shale. Some pedons have an AC horizon.

Ap horizon:
Value: 2 or 3, 3to 5 dry

C horizon:
Hue: 2.5Y, 5Y, or neutral
Value: 4106, 4t0 7 dry
Chroma: 0to 3
Texture: gravelly, very gravelly or extremely
gravelly coarse sand, sand, or loamy coarse
sand

Colvin Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderately slow
Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 1 percent

Notes: These soils are highly calcareous.

Taxonomic class: Fine-silty, mixed, superactive,
frigid Typic Calciaguolls

Typical pedon:

Colvin silt loam, 1,120 feet east and 150 feet
north of the southwest corner of sec. 2, T. 133 N.,
R.54W.

A—0 to 6 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; weak medium
subangular blocky structure parting to weak fine
granular; slightly hard, friable, slightly sticky and
slightly plastic; many fine and very fine roots;
slight effervescence; slightly alkaline; clear
smooth boundary.

ABk—6 to 12 inches; very dark gray (10YR 3/1) silt
loam, dark gray (10YR 4/1) dry; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
roots; strong effervescence; slightly alkaline; clear
wavy boundary.

Bkg1—12 to 23 inches; gray (5Y 5/1) silty clay
loam, light gray (5Y 6/1) dry; weak coarse
subangular blocky structure; hard, friable,
sticky and plastic; many very fine roots;
common medium irregularly shaped masses
of lime; violent effervescence; moderately
alkaline; gradual wavy boundary.

Bkg2—23 to 36 inches; olive gray (5Y 5/2) silty
clay loam, light gray (5Y 7/2) dry; few fine
prominent yellowish brown (10YR 5/6)
redoximorphic concentrations; weak medium
subangutar blocky structure; hard, firm,
sticky and plastic; few fine roots; few large
rounded masses of lime; strong effervescence;
moderately alkaline; gradual wavy boundary.

Cg—36 to 60 inches; light olive gray (5Y 6/2) silty
clay loam, light gray (5Y 7/2) dry; common
medium prominent olive yellow (2.5Y 6/6) and
few fine prominent very dark brown (10YR 2/2)
redoximorphic concentrations; massive; hard,
firm, sticky and plastic; strong effervescence;
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 20 inches
Notes: Some pedons have fine sand below a depth
of 40 inches.

A horizon:
Hue: 10YR, 2.5Y, or neutral
Value: 2 or 3,3 or4 dry

Bkg horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 3to 5,5t0 7 dry

Cghorizon:
Hue: 2.5Y or5Y
Value: 4to 6,510 7 dry
Chroma:2to 4

Cresbard Series

Depth class: Very deep
Drainage class: Moderately well
Permeability: Slow

Landform: Till plains

Parent material: Glacial till
Slope: 0 to 6 percent

Notes: These soils are sodic.

Taxonomic class: Fine, smectitic Glossic Udic
Natriborolls
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Typical pedon:
Cresbard loam, 1,300 feet south and 120 feet west
of the northeast corner of sec. 35, T. 115 N., R. 59 W.

Ap—o0 to 9 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; weak fine granular structure;
slightly hard, very friable, nonsticky and
nonplastic; many very fine and fine roots
throughout; common very fine vesicular and
few tubular pores; moderately acid; abrupt
smooth boundary.

E—9to 10 inches; very dark grayish brown (10YR 3/2)
loam, light gray (10YR 6/1) dry; weak fine and
medium platy structure; slightly hard, very friable,
nonsticky and nonplastic; common very fine and
fine roots; common very fine vesicular and tubular
pores; slightly acid; clear smooth boundary.

E/B——10 to 14 inches; 60 percent very dark grayish
brown (10YR 3/2) (E) and 40 percent black
(10YR 2/1) (B) clay loam, light gray (10YR 6/1)
(E) and dark gray (10YR 4/1) (B) dry; moderate
medium prismatic structure parting to moderate
very fine and fine blocky; hard, friable, slightly
sticky and slightly plastic; common very fine and
fine roots; many very fine tubular and common
vesicular pores; slightly acid; clear smooth
boundary.

Btn1—14 to 28 inches; black (10YR 2/1) silty clay,
dark gray (10YR 4/1) dry; moderate medium
prismatic structure parting to strong medium
blocky; very hard, firm, very sticky and very
plastic; common very fine and fine roots; common
very fine tubular pores; neutral; gradual wavy
boundary.

Btn2—28 to 34 inches; dark grayish brown (2.5Y 4/2)
silty clay, grayish brown (2.5Y 5/2) dry; moderate
medium prismatic structure parting to strong
medium blocky; extremely hard, firm, moderately
sticky and moderately plastic; common very fine
and fine roots throughout; common very fine
tubular pores; common prominent dark gray
(10YR 4/1) dry continuous clay films on vertical
and horizontal faces of peds; about 1 percent
gravel; neutral; clear wavy boundary.

Bk—34 to 55 inches; dark grayish brown (2.5Y 4/2)
clay loam, grayish brown (2.5Y 5/2) dry; many
coarse faint gray (10YR 5/1) dry redoximorphic
depletions and few fine prominent yellowish brown
(10YR 5/6) dry redoximorphic concentrations;
moderate medium prismatic structure parting to

Soil Survey

weak very fine and fine subangular blocky; hard,
friable, slightly sticky and slightly plastic; few very
fine and fine roots; common very fine tubular
pores; common medium irregular masses of lime;
about 3 percent gravel; strong effervescence;
slightly alkaline; gradual irregular boundary.

C—55 to 60 inches; grayish brown (2.5Y 5/2) clay
loam, light brownish gray (2.5Y 6/2) dry; many
medium distinct light gray (10YR 6/1) dry
redoximorphic depletions and many fine prominent
yellowish brown (10YR 5/6) dry redoximorphic
concentrations; massive; hard, friable, slightly
sticky and slightly plastic; many very fine vesicular
and tubular pores; few fine rounded masses of
lime; strong effervescence; about 2 percent gravel;
slightly alkaline.

Range in Characteristics
Depth to lime: 15t0 40 inches

Ap horizon:
Value: 2 or 3, 3 or 4 dry
Texture: silt loam or loam

E horizon:
Value: 2to 4, 5 or 6 dry
Texture: loam or silt loam

E/B horizon:
Hue: 10YR or2.5Y
Value: E part-2to 4,5 or6dry; Bpart-2to4,
3to6dry
Chroma: Bpart-1103
Texture: clay loam or silty clay loam

Btn horizon:
Value: 3to 6 dry
Chroma: 1to 3
Texture: silty clay, clay loam, or clay
Notes: It contains 35 to 50 percent clay and more
than 15 percent fine sand or coarser sand.

Bk horizon:
Hue: 2.5Y or5Y
Value: 410 6,510 7 dry
Chroma: 2to 4
Texture: clay loam, loam, or silt loam

C horizon:
Hue: 2.5Y or 5Y
Value: 4t0 6, 5to 7 dry
Chroma: 2to 4
Texture: clay loam, loam, or silt loam
Notes: It has nests of gypsum or other salts in
some pedons.
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Darnen Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderate

Landform: Till plains

Parent material: Coliuvium from glacial till
Slope: 3to 6 percent

Taxonomic class: Fine-loamy, mixed, superactive
Pachic Udic Haploborolls

Typical pedon:

Darnen loam, 3 to 6 percent slopes, 1,030 feet east
and 750 feet south of the northwest corner of sec. 17,
T.136N.,R.57W.

Ap—O0to 6 inches; black (10YR 2/1) loam, very
dark gray (10YR 3/1) dry; weak medium
subangular blocky structure parting to weak
fine granular; slightly hard, friable, slightly sticky
and slightly plastic; neutral; abrupt smooth
boundary.

A1—6 to 13 inches; black (10YR 2/1) loam, very
dark gray (10YR 3/1) dry; weak medium
subangular blocky structure; slightly hard, friable;
slightly sticky and slightly plastic; neutral; clear
wavy boundary.

A2—131t0 22 inches; very dark brown (10YR 2/2)
loam, very dark grayish brown (10YR 3/2) dry;
weak medium prismatic structure parting to
moderate medium subangular blocky; slightly
hard, friable, slightly sticky and slightly
plastic; neutral; gradual wavy boundary.

Bw—22 to 31 inches; very dark grayish brown
(10YR 3/2) loam, grayish brown (10YR 5/2) dry;
moderate medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; about 1 percent gravel; neutral; gradual
wavy boundary.

Bk1—31 10 37 inches; dark grayish brown (10YR 4/2)
loam, light brownish gray (10YR 6/2) dry; moderate
medium subangular blocky structure; hard, firm,
slightly sticky and slightly plastic; about 3 percent
gravel; common fine filaments and few fine
rounded masses of lime; strong effervescence;
moderately alkaline; clear wavy boundary.

Bk2-—-37 to 60 inches; dark brown (10YR 4/3) loam,
pale brown (10YR 6/3) dry; weak medium
subangular blocky structure; hard and firm; slightly
sticky and slightly plastic; about 3 percent gravel;
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many fine irregularly shaped masses of lime;
strong effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 20 to 48 inches

Depth to lime: 20 to 60 inches

Depth to the Bk or C horizon: 30 to 60 inches
Notes: Redoximorphic features occur below a depth of
36 inches in some pedons. Some pedons have a loam
or clay loam C horizon.

A horizon:
Value: 2 in the upper part, and 2 or 3 in the lower
part

Bw horizon:
Hue: 10YRor 2.5Y
Value: 3t0 5
Chroma:2t0 4
Texture: loam or clay loam

Bk horizon:
Notes: Some pedons do not have a Bk horizon.

Dickey Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Rapid over moderate
Landform: Till plains

Parent material: Eolian over glacial till
Slope: 1to 25 percent

Taxonomic class: Sandy over loamy, mixed,
superactive Udorthentic Haploborolls

Typical pedon:

Dickey loamy fine sand, 650 feet south and 100 feet
west of the northeast corner of sec. 5, T. 153 N.,
R.74W.

A—01to 12 inches; very dark gray (10YR 3/1) loamy
fine sand, dark gray (10YR 4/1) dry; weak fine
subangular blocky structure parting to weak fine
granular; soft, very friable, nonsticky and
nonplastic; common fine roots throughout; slightly
alkaline; clear wavy boundary.

Bw1—12 to 20 inches; brown (10YR 4/3) loamy fine
sand, brown (10YR 5/3) dry; weak very coarse
prismatic structure parting to weak fine and
medium subangular blocky; soft, very friable,
nonsticky and nonplastic; few fine roots
throughout; neutral; clear wavy boundary.
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Bw2—20 to 30 inches; brown (10YR 4/3) fine sand,
brown (10YR 5/3) dry; single grain; nonsticky
and nonplastic; few fine roots throughout; neutral;
abrupt wavy boundary.

2Bk—30 to 42 inches; light olive brown (2.5Y 5/4)
loam, light brownish gray (2.5Y 6/2) dry; moderate
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; common
lime concretions throughout; violent effervescence
throughout (HCI, unspecified); moderately alkaline;
gradual wavy boundary.

2C—42 1o 60 inches; olive brown (2.5Y 4/4) loam,
light brownish gray (2.5Y 6/2) dry; weak medium
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; strong effervescence
throughout (HCI, unspecified); moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to glacial till: 20 to 40 inches

Notes: Some pedons have AC, BC, or C horizons
above the 2C horizon. Some pedons have 2BC
horizons.

A horizon:
Texture: loamy fine sand, loamy sand, fine sandy
loam, or sandy loam

Bw horizon:
Texture: loamy fine sand, fine sand, or loamy sand

2C horizon:
Texture: loam, clay loam, silt loam, or silty clay

Notes: It contains up to 10 percent rock fragments.

A thin stone, cobble, or gravel line is at the
upper boundary of the 2C horizon in some
pedons.

Divide Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Moderate over very rapid
Landform: Outwash plains

Parent material: Glaciofluvial deposits
Slope: 0to 1 percent

Notes: These soils are highly calcareous.

Taxonomic class: Fine-loamy over sandy or sandy-
skeletal, mixed, superactive, frigid Aeric Calciaquolls

Typical pedon:
Divide loam, 1,280 feet north and 2,560 feet east of
the southwest corner of sec. 28, T. 136 N., R. 58 W.

Soil Survey

Ap—-0 to 8 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; weak medium subangular blocky
structure parting to moderate medium granuiar;
slightly hard, friable, slightly sticky and slightly
plastic; many very fine and fine roots; strong
effervescence; moderately alkaline; abrupt
smooth boundary.

Ak—8 to 12 inches; very dark gray (10YR 3/1)
loam, dark gray (10YR 4/1) dry; weak medium
subangular blocky structure; hard, very friable,
slightly sticky and slightly plastic; many very
fine and fine roots; few fine irregularly shaped
masses of lime; strong effervescence; moderately
alkaline; clear smooth boundary.

Bk1—12to 20 inches; dark grayish brown (10YR 4/2)
loam, light brownish gray (10YR 6/2) dry; moderate
medium subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; common very
fine and fine roots; common medium irregularly
shaped masses of lime; violent effervescence;
moderately alkaline; gradual wavy boundary.

Bk2—20 to 29 inches; brown (10YR 5/3) loam, pale
brown (10YR 6/3) dry; common medium distinct
brownish yellow (10YR 6/6) redoximorphic
concentrations; moderate medium subanguiar
blocky structure; hard, friable, slightly sticky
and slightly plastic; common very fine roots;
common medium irregularly shaped masses of
lime; few medium nests of gypsum; strong
effervescence; moderately alkaline; clear wavy
boundary.

2C1—291to 33 inches; brown (10YR 5/3) gravelly loamy
sand, pale brown (10YR 6/3) dry; common fine
distinct brownish yellow (10YR 6/6) redoximorphic
concentrations; weak fine subangular blocky
structure parting to single grain; loose; nonsticky
and nonplastic; about 20 percent gravel; strong
effervescence; moderately alkaline; gradual wavy
boundary.

2C2—33t0 60 inches; olive brown (2.5Y 4/4) very
gravelly sand, light yellowish brown (2.5Y 6/4) dry;
common medium distinct olive yellow (2.5Y 6/6)
redoximorphic concentrations; single grain; loose;
nonsticky and nonplastic; about 35 percent gravel;
strong effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 20 inches
Depth to sand and gravel: 20 to 40 inches
Notes: Some pedons have an ABk horizon. Some
pedons have up to 10 percent shale gravel.
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A horizon:
Hue: 10YR or 2.5Y
Value: 3to 5 dry

Bk horizon:
Hue: 10YR or 2.5Y
Value: 310 6, 510 8 dry
Chroma: 1to 4

2C horizon:
Hue: 10YR, 2.5Y, or5Y
Value: 5to 7 dry
Chroma: 2to 6
Texture: gravelly loamy sand, gravelly sand, very
gravelly loamy sand, or very gravelly sand

Easby Series

Depth class: Very deep
Drainage class: Poorly drained
Permeability: Moderately slow
Landform: Till plains

Parent material: Glacial till
Slope: O to 1 percent

Notes: These soils are saline.

Taxonomic class: Fine-loamy, mixed, superactive,
frigid Typic Calciaquolls

Typical pedon:
Easby clay loam, 2,125 feet west and 525 feet south
of the northeast corner of sec. 4, T. 160 N., R. 59 W.

Ap—0to 7 inches; black (10YR 2/1) clay loam, very
dark gray (10YR 3/1) dry; weak fine and medium
subangular blocky structure; very hard, friable,
sticky and plastic; few fine roots; few fine masses
of salt; slight effervescence; moderately alkaline;
abrupt smooth boundary.

ABkyz—7 to 11 inches; dark gray (10YR 4/1) clay
loam, gray (10YR 6/1) dry; weak medium prismatic
structure parting to weak medium subangular
blocky; slightly hard, friable, sticky and slightly
plastic; few very fine roots; few fine masses of

salt and gypsum; strong effervescence; moderately

alkaline; clearirregular boundary.

Bky—11 to 22 inches; light brownish gray (2.5Y 6/2)
clay loam, light gray (2.5Y 7/2) dry; few fine
prominent dark yellowish brown (10YR 4/6) and
common medium prominent brownish yellow
(10YR 6/8) redoximorphic concentrations; weak
medium prismatic structure parting to weak
medium subangular blocky; slightly hard, friable,
sticky and slightly plastic; about 2 percent gravel;
common fine masses of gypsum; few fine masses
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of lime; violent effervescence; moderately
alkaline; clear irregular boundary.

C1—22t0 30 inches; dark grayish brown (2.5Y 4/2)
clay loam, light brownish gray (2.5Y 6/2)
dry; common medium distinct light olive
brown (2.5Y 5/4) and few medium prominent
dark yellowish brown (10YR 4/6) redoximorphic
concentrations and gray (10YR 6/1) redoximorphic
depletions; massive; slightly hard, friable, sticky
and plastic; about 5 percent gravel; few fine
masses of gypsum; few fine masses of lime;
strong effervescence; moderately alkaling;
gradual wavy boundary.

C2—3010 43 inches; grayish brown (2.5Y 5/2) loam,
light brownish gray (2.5Y 6/2) dry; few medium
prominent dark brown (10YR 3/3), few fine
prominent dark red (2.5YR 3/6) and many medium
prominent dark brown (7.5YR 4/4) redoximorphic
concentrations and common medium prominent
gray (10YR 6/1) redoximorphic depletions;
massive; slightly hard, friable, sticky and plastic;
about 10 percent gravel; strong effervescence;
moderately alkaline; gradual wavy boundary.

C3—43to 60 inches; olive brown (2.5Y 4/4) loam,
light yellowish brown (2.5Y 6/4) dry; few fine
prominent dark red (2.5YR 3/6) and strong brown
(7.5YR 4/6) redoximorphic concentrations and
gray (10YR 6/1) redoximorphic depletions;
massive; slightly hard, friable, sticky and plastic;
about 10 percent gravel; slight effervescence;
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 25 inches
Notes: The mollic epipedon has an electrical
conductivity of more than 16 mmhos/cm and a
SAR of more than 13.

Ap horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 2 or 3, 3 or 4 dry
Chroma: Oor1
Texture: clay loam or loam

ABkyz horizon:
Hue: 10YR or neutral
Value: 3or4,5o0r6dry
Chroma:Qor1

Bky horizon:
Hue: 2.5Y, 5Y, or neutral
Value: 4t0 6,510 7 dry
Chroma: 0to 2
Texture: clay loam, loam, or silty clay loam
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C horizon:
Hue: 2.5Y, 5Y, or neutral
Value: 3to 5, 5to 7 dry
Chroma:0to 4

Eckman Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderate

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 9 percent

Taxonomic class: Coarse-silty, mixed, superactive
Udic Haploborolls

Typical pedon:

Eckman loam, from an area of Eckman-Zell loams,
3 to 6 percent slopes, 2,140 feet east and 2,100 feet
north of the southwest corner of sec. 19, T. 134 N,,
R.55W.

Ap—o0 to 6 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; weak fine subangular blocky
structure; hard, friable, slightly sticky and slightly
plastic; many very fine roots; slightly alkaline;
abrupt smooth boundary.

Bw—6 to 13 inches; very dark grayish brown
(10YR 3/2) loam, grayish brown (10YR 5/2) dry;
weak medium prismatic structure parting to
moderate medium subangular blocky; slightly
hard, friable, slightly sticky and slightly plastic;
few very fine roots; slightly alkaline; clear wavy
boundary.

Bk—13 to 37 inches; light yellowish brown (2.5Y 6/4)
silt loam, pale yellow (2.5Y 7/4) dry; weak medium
subangular blocky structure; soft and friable;
slightly sticky and slightly plastic; violent
effervescence; moderately alkaline; gradual wavy
boundary.

C—37 to 60 inches; light yeilowish brown (2.5Y 6/4)
very fine sandy loam, pale yellow (2.5Y 8/4) dry;
massive; soft and very friable; slightly sticky and
nonplastic; strong effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches

Depth to lime: 10 to 36 inches

Notes: Some pedons have clay loam below a depth
of 40 inches.

Soil Survey

Ap horizon:
Value: 2 or 3, 3to 5dry

Bw horizon:
Hue: 10YR or2.5Y
Value: 3t0 5, 4 to 6 dry
Chroma:2to 4
Texture: silt loam or loam

Bk horizon:
Hue: 10YR or 2.5Y
Value: 5 or 6, 6 to 8 dry
Chroma:2to 4
Texture: silt loam or loam

C horizon:
Hue: 10YR or2.5Y
Value: 50r6, 6to 8 dry
Chroma: 2to 4
Texture: very fine sandy loam, silt loam, or loam,
but may be stratified with very fine sand or
fine sandy loam.

Edgeley Series

Depth class: Moderately deep
Drainage class: Well drained
Permeability: Moderate
Landform: Valleys

Parent material: Colluvium over till
Slope: 0 to 35 percent

Taxonomic class: Fine-loamy, mixed, superactive
Udic Haploborolls '

Typical pedon:

Edgeley loam, 1,490 feet east and 1,150 feet
north of the southwest corner of sec. 19, T. 149 N,,
R.58 W.

Ap—o0 to 6 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; moderate medium granular
structure; slightly hard, very friable, slightly
sticky and slightly plastic; many roots; slightly
acid; abrupt smooth boundary.

BA—6 to 15 inches; very dark brown (10YR 2/2) silt
loam, very dark grayish brown (10YR 3/2) dry;
weak coarse prismatic structure parting to
moderate medium subangular blocky; slightly
hard, very friable, slightly sticky and slightly
plastic; many roots; few fragments of shale;
neutral; clear smooth boundary.
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Bw—15 to 32 inches; dark grayish brown (2.5Y 4/2)
silty clay loam, brown (10YR 5/3) dry; few fine
faint light olive brown (2.5Y 5/4) dry redoximorphic
concentrations; weak coarse prismatic structure
parting to moderate medium and fine subangular
blocky; hard, friable, sticky and plastic; few roots;
slightly alkaline; abrupt smooth boundary.

2Cr—32 to 60 inches; very dark gray (5Y 3/1) soft
shale bedrock, gray (5Y 5/1) dry; segregations
of lime along fractures; slight effervescence.

Range in Characteristics

Mollic epipedon thickness: 7to 16 inches
Depth to soft bedrock: 20 to 40 inches
Notes: Some pedons have a Bk horizon.

Ap horizon:
Hue: 10YR or2.5Y
Value: 2 or 3, 3 or4 dry
Texture: loam, clay loam, silt loam, or silty
clay loam

Bw horizon:
Hue: 10YR or 2.5Y
Value: 210 4, 4 to 6 dry
Chroma: 1to 3
Texture: loam, silt loam, silty clay loam, or clay
loam
Notes: It has up to 35 percent shale channers.

Cr horizon:
Hue: 2.5Y or5Y
Value: 310 5, 5t0 7 dry
Chroma:1t0 3
Notes: It is weathered shale bedrock.

Egeland Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderately rapid
Landform: Delta plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 3 percent

Taxonomic class: Coarse-loamy, mixed, superactive
Udic Haploborolls

Typical Pedon:

Egeland fine sandy loam, 2,220 feet north and 630
feet west of the southeast corner of sec. 32, T. 158 N.,
R.65W.
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Ap—O0to 7 inches; black (10YR 2/1) fine sandy loam,
dark gray (10YR 4/1) dry; weak fine and medium
subangular blocky structure parting to weak fine
granular; slightly hard, very friable, slightly sticky
and slightly plastic; many very fine, fine, medium
and coarse roots; neutral; abrupt wavy boundary.

Bw—7 to 15 inches; olive brown (2.5Y 4/3) fine sandy
ioam, light olive brown (2.5Y 5/3) dry; weak
medium subangular blocky structure parting to
weak fine subangular blocky; slightly hard, very
friable, slightly sticky and slightly plastic; many
very fine and fine roots; tongues of A horizon
material extend 4 to 5 inches into the upper part;
neutral; clear wavy boundary.

Bk1—15 to 26 inches; light olive brown (2.5Y 5/3)
fine sandy loam, light yellowish brown (2.5Y 6/3)
dry; weak medium subangular blocky structure
parting to weak fine subangular blocky; slightly
hard, very friable, nonsticky and nonplastic; many
very fine and fine roots; slightly alkaline; strong
effervescence throughout (HCI, unspecified); clear
wavy boundary.

Bk2—26 to 44 inches; light olive brown (2.5Y 5/3)
loamy fine sand, pale yellow (2.5Y 7/3) dry;
weak coarse subangular blocky structure parting
to weak medium subangular blocky; soft, very
friable, nonsticky and nonplastic; few very fine
roots; slightly alkaline; common fine and medium
soft masses of lime pedogenic; slight
effervescence throughout (HCI, unspecified); clear
wavy boundary.

C—44to 60 inches; light olive brown (2.5Y 5/3)
loamy sand, light yellowish brown (2.5Y 6/3)
dry; massive; soft, very friable, nonsticky and
nonplastic; few very fine roots; moderately
alkaline; slight effervescence throughout (HCI,
unspecified).

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches

Ap horizon:
Value: 2 or 3, 3or4 dry

Bw horizon:
Value: 210 5, 4 to 6 dry
Chroma: 1to 4

Bk horizon:
Value: 4 or5
Chroma: 2to 4
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C horizon:
Value: 4 or 5,6 or 7 dry
Chroma:2to 4
Texture: fine sandy loam, sandy loam, or loamy
sand

Embden Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately rapid
Landform: Delta plains

Parent material: Glaciofluvial deposits
Slope: 0 to 6 percent

Taxonomic class: Coarse-loamy, mixed, superactive
Pachic Udic Haploborolls

Typical pedon:

Embden fine sandy loam, O to 6 percent slopes,
2,550 feet north and 370 feet west of the southeast
cornerof sec. 21, T. 133 N., R. 54 W.

Ap—o0 to 7 inches; black (10YR 2/1) fine sandy loam,
very dark gray (10YR 3/1) dry; weak fine granular
structure; slightly hard, very friable, slightly sticky
and nonplastic; many very fine roots; neutral;
abrupt smooth boundary.

A—7 to 12 inches; black (10YR 2/1) fine sandy loam,
very dark gray (10YR 3/1) dry; weak fine
subangular blocky structure parting to weak fine
granular; slightly hard, very friable, slightly sticky
and nonplastic; many very fine roots; neutral;
gradual wavy boundary.

Bw1—12to 21 inches; very dark brown (10YR 2/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
dry; weak medium subangular blocky structure;
slightly hard, very friable, slightly sticky and
nonplastic; many fine roots; neutral; gradual wavy
boundary.

Bw2-—21 to 25 inches; very dark grayish brown
(2.5Y 3/2) fine sandy loam, dark grayish brown
(2.5Y 4/2) dry; moderate medium subangular
blocky structure; slightly hard, very friable; slightly
sticky and nonplastic; common fine roots; slight
effervescence; slightly alkaline; gradual wavy
boundary.

Bk1—25 to 29 inches; grayish brown (10YR 5/2) fine
sandy loam, light gray (10YR 7/2) dry; moderate
medium subangular blocky structure; slightly

Soil Survey

hard, very friable, slightly sticky and nonplastic;
common fine roots; violent effervescence;
moderately alkaline; clear wavy boundary.

Bk2—29 to 38 inches; dark grayish brown (10YR 4/2)
fine sandy loam, light brownish gray (10YR 6/2)
dry; moderate medium subangular blocky
structure; slightly hard, very friable, slightly sticky
and nonplastic; strong effervescence; moderately
alkaline; gradual wavy boundary.

Bk3—38 10 44 inches; brown (10YR 5/3) fine sandy
loam, pale brown (10YR 6/3) dry; few fine faint
light yellowish brown (10YR 6/4) redoximorphic
concentrations; weak medium subangular blocky
structure; slightly hard, very friable, slightly sticky
and nonplastic; strong effervescence; moderately
alkaline; gradual wavy boundary.

C—44 to 60 inches; dark brown (10YR 4/3) loamy fine
sand, brown (10YR 5/3) dry; few fine distinct light
yellowish brown (10YR 6/4) redoximorphic
concentrations; single grain; loose; nonsticky and
nonplastic; slight effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to 40 inches
Depth to lime: 20 to 60 inches

A horizon:
Hue: 10YR or neutral
Value: 2 or 3, 3or 4 dry
Chroma: 0 or 1

Bw horizon:
Value: 210 4, 3to 5 dry
Chroma: 1to 4
Texture: fine sandy loam or sandy loam

C horizon:
Hue: 2.5Y or 10YR
Value: 4t0 6, 5t0 7 dry
Chroma: 2to 4
Texture: fine sandy loam, sandy loam, or loamy
fine sand

Exline Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Very slow

Landform: Lake plains
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Parent material: Glaciolacustrine deposits
Slope: 0 to 1 percent
Notes: These soils are saline-sodic.

Taxonomic class: Fine, smectitic Leptic Natriborolls

Typical pedon:
Exline loam, 1,020 feet east and 190 feet north of
the southwest corner of sec. 34, T. 133 N., R. 53 W.

E—Oto 1 inch; very dark gray (10YR 3/1) loam, gray
(10YR 6/1) dry; weak fine platy structure; slightly
hard, friable, slightly sticky and slightly plastic;
neutral; abrupt wavy boundary.

Btknz—1 to 7 inches; very dark gray (10YR 3/1) silty
clay, dark gray (10YR 4/1) dry; strong medium
columnar structure parting to strong fine angular
blocky; extremely hard, very firm, very sticky and
very plastic; many very fine roots; common thin
continuous clay films on vertical faces of peds;
few fine salt accumulations; common medium
irregularly shaped masses of lime; slight
effervescence; moderately alkaline; clear wavy
boundary.

Btkny—7 to 12 inches; very dark gray (10YR 3/1) silty
clay, gray (10YR 5/1) dry; strong medium prismatic

structure parting to strong fine subangular blocky;
extremely hard, very firm, very sticky and very
plastic; many very fine roots; common thin
continuous clay films on vertical faces of peds;
few fine irregular nests of gypsum; common
medium irregularly shaped masses of lime; slight
effervescence; moderately alkaline; gradual wavy
boundary.

Bky1—12 to 29 inches; grayish brown (2.5Y 5/2} silty
clay, light brownish gray (2.5Y 6/2) dry; moderate
medium subangular blocky structure; extremely
hard, firm, sticky and plastic; common very fine
roots; common fine tongues of dark surface
material coat crack sides; common medium
irregular nests of gypsum; common medium
irregularly shaped masses of lime; slight
effervescence; strongly alkaline; gradual wavy
boundary.

Bky2—29 to 35 inches; dark grayish brown (2.5Y 4/2)
silty clay, grayish brown (2.5Y 5/2) dry; common
medium prominent dark yellowish brown
(10YR 4/6) redoximorphic concentrations;
weak medium subangular blocky structure;
extremely hard, firm, sticky and plastic;
many medium irregular nests of gypsum; many
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medium irregularly shaped masses of lime;
slight effervescence; moderately alkaline;
gradual wavy boundary.

C—35to 60 inches; stratified grayish brown (2.5Y 5/2)
very fine sand and silty clay, light gray (2.5Y 7/2)
dry; many medium distinct light olive brown
(2.5Y 5/6) redoximorphic concentrations; massive;
extremely hard, firm, sticky and plastic; many
medium irregular nests of gypsum; strong
effervescence; moderately alkaline.

Range in Characteristics

Depth to lime: 1 to 16 inches

Depth to gypsum or other salts: 1 to 16 inches
Notes: Some pedons have an A horizon. Some
pedons have sandy material below a depth of 40
inches.

E horizon:
Value: 3t0 5, 5 or 6 dry
Notes: When cultivated, the E horizon commonly
is absent.

Btkn horizon:
Hue: 10YRor2.5Y
Value: 2to 4, 3to 5 dry
Chroma: 1or2
Texture: silty clay or clay

Bky horizon:
Hue: 10YR or 2.5Y
Value: 3to 5, 4to 6 dry
Chroma: 1103
Texture: silty clay, clay, or silty clay loam

C horizon:
Hue: 2.5Y or5Y
Value: 3to 7, 5to 8 dry
Chroma: 2to 4

Fairdale Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderate

Landform: Flood plains

Parent material: Alluvium

Slope: 0 to 6 percent

Notes: These soils are calcareous.

Taxonomic class: Fine-loamy, mixed, superactive,
calcareous, frigid Mollic Udifluvents
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Typical pedon:

Fairdale loam, 0 to 6 percent slopes, 2,350 feet south
and 1,020 feet east of the northwest corner of sec. 17,
T.135N.,R. 57 W.

Ap—0 to 7 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry; weak medium
subangular blocky structure parting to weak fine
granular; slightly hard, very friable, slightly sticky
and slightly plastic; few very fine roots; slight
effervescence; slightly alkaline; abrupt smooth
boundary.

Taxonomic class: Sandy, mixed Oxyaquic
Haploborolls

Typical pedon:

Falsen loamy sand, 0 to 3 percent slopes, 750 feet
west and 150 feet south of the northeast corner of
sec.2, T.133N,,R. 54 W.

Ap—O0to 7 inches; black (10YR 2/1) loamy sand,
very dark gray (10YR 3/1) dry; weak fine
subangular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic;
common very fine roots; neutral; abrupt smooth
boundary.

A—7 1o 12 inches; black (10YR 2/1) loamy sand,
very dark grayish brown (10YR 3/2) dry; weak
fine granular structure; soft, very friable, nonsticky

A—7 to 13 inches; thinly stratified very dark brown
(10YR 2/2) loam and fine sandy loam, dark grayish
brown (10YR 4/2) dry; weak medium subangular
blocky structure; slightly hard, very friable, slightly
sticky and slightly plastic; few very fine roots;

slight effervescence; slightly alkaline; clear wavy
boundary.

C1—13to 33 inches; stratified dark brown (10YR 3/3)
loam and fine sandy loam, brown (10YR 5/3) dry;
massive; slightly hard, very friable, slightly sticky
and slightly plastic; strong effervescence;
moderately alkaline; gradual wavy boundary.

C2—33 10 60 inches; stratified dark brown (10YR 3/3)
loam and fine sandy loam, brown (10YR 5/3) dry;
massive; slightly hard, very friable, slightly sticky
and slightly plastic; strong effervescence;
moderately alkaline.

Range in Characteristics

A horizon:
Hue: 10YR or 2.5Y
Value: 2 0r 3,4 or5dry
Chroma:1or2

C horizon:
Hue: 10YR or 2.5Y
Value: 310 5,4to 7 dry
Chroma:1t03

Falsen Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Rapid

Landform: Delta plains and outwash plains
Parent material: Glaciofluvial deposits
Slope: 0 to 3 percent

and nonplastic; common very fine roots; neutral;
clear wavy boundary.

Bw—12 to 25 inches; very dark grayish brown
(10YR 3/2) loamy sand, dark grayish brown
(10YR 4/2) dry; weak fine subangular blocky
structure parting to weak fine granular; soft,
very friable, nonsticky and nonplastic;
few very fine roots; neutral; gradual wavy
boundary.

C—2510 60 inches; dark yellowish brown (10YR 3/4)
sand, yellowish brown (10YR 5/4) dry; common
medium prominent strong brown (7.5YR 5/6)
redoximorphic concentrations; single grain;
loose; nonsticky and nonplastic; very slight
effervescence in the lower par; slightly
alkaline.

Range in Characteristics

Mollic epipedon thickness: More than 20 inches

A horizon:
Value: 2 or 3, 3to 5 dry

Bw horizon:
Texture: coarse sand, loamy coarse sand, or
loamy sand

C horizon:

Hue: 10YR or2.5Y

Value: 3t0 6, 4to 7 dry

Chroma: 2to 4

Texture: sand, coarse sand, loamy coarse sand,
orloamy sand

Notes: It has up to 5 percent gravel in some
pedons.
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Fargo Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Slow

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 1o 1 percent

Taxonomic class: Fine, smectitic, frigid Typic
Epiaquerts

Typical Pedon:
Fargo silty clay, 2,600 feet south and 1,900 feet east
of the northwest corner of sec. 35, T. 157 N., R. 66 W.

Ap—o0 to 8 inches; black (10YR 2/1) silty clay, very
dark gray (10YR 3/1) dry; moderate fine subangular
blocky structure parting to strong fine granular;
very hard, friable, very sticky and very plastic;
common very fine roots; neutral; abrupt smooth
boundary.

Bw—~8 to 18 inches; black (10YR 2/1) silty clay, very
dark gray (10YR 3/1) dry; moderate medium
subangular blocky structure parting to strong very
fine angular blocky; very hard, firm, very sticky
and very plastic; few very fine roots; cracks filled
with A horizon material extend throughout; slightly
alkaline; abrupt smooth boundary.

Bkg—18 to 35 inches; dark gray (5Y 4/1) silty clay,
gray (5Y 5/1) dry; weak medium subangular blocky
structure parting to weak fine subangular blocky;
very hard, friable, moderately sticky and
moderately plastic; cracks filled with A horizon
material extend throughout; moderately atkaline;
few fine irregular soft masses of lime pedogenic
and common medium prominent light yellowish
brown (2.5Y 6/4) masses of iron accumulation
pedogenic; strong effervescence throughout (HCI,
unspecified); abrupt smooth boundary.

Cg1—385 to 46 inches; olive gray (5Y 5/2) clay,
gray (5Y 6/1) dry; massive; very hard, firm,
moderately sticky and moderately plastic;
moderately alkaline; many medium prominent
light yellowish brown (2.5Y 6/4) masses of iron
accumulation pedogenic; strong effervescence
throughout (HCI, unspecified); gradual wavy
boundary.

Cg2—46 to 60 inches; olive gray (5Y 4/2) clay, light
olive gray (5Y 6/2) dry; massive; very hard, firm,
moderately sticky and moderately plastic;
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moderately alkaline; strong effervescence
throughout (HC!, unspecified).

Range in Characteristics

Mollic epipedon thickness: 8 to 24 inches
Depth to lime: 11 to 25 inches

Ap hotizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 10or2,3 or4dry
Chroma: Qor 1

Bw horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 2to 4, 3to 5 dry
Chroma: 1or2

Bkg horizon:
Hue: 2.5Y or5Y
Value: 3to0 6, 5to 7 dry
Chroma: 1or2

Cg horizon:
Hue: 2.5Y or 5Y
Value: 4 t0 6, 5to 8 dry
Chroma:1t0 3
Notes: It has gypsum crystals in some pedons.

Fordville Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderate over rapid
Landform: Outwash plains

Parent material: Glaciofluvial deposits
Slope: 0 to 1 percent

Taxonomic class: Fine-loamy over sandy or sandy-
skeletal, mixed, superactive Pachic Udic Haploboroils

Typical pedon:
Fordville loam, 700 feet south and 340 feet east of the
northwest corner of sec. 10, T. 136 N., R. 58 W.

Ap—O0to 9 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; weak medium subangular blocky
structure parting to weak fine granular; slightly
hard, very friable, slightly sticky and slightly
plastic; many very fine roots; neutral; abrupt
smooth boundary.

Bw1—9to 16 inches; very dark grayish brown
(10YR 3/2) loam, grayish brown (10YR 5/2)
dry; weak coarse prismatic structure parting
to moderate medium subangular blocky; slightly
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hard, friable, slightly sticky and slightly plastic;
many very fine roots; neutral; clear wavy boundary.

Bw2—16to 23 inches; very dark grayish brown
(10YR 3/2) loam, dark grayish brown (10YR 4/2)
dry; moderate medium prismatic structure parting
to moderate medium subangular blocky; slightly
hard, friable, slightly sticky and slightly plastic;
common very fine roots; neutral; clear wavy
boundary.

BC—23to 30 inches; dark brown (10YR 4/3) loam,
brown (10YR 5/3) dry; moderate medium
subangular blocky structure; slightly hard, very
friable, slightly sticky and slightly plastic; few
very fine roots; few very fine roots; slightly
alkaline; clear wavy boundary.

2C1-—30to 36 inches; dark grayish brown (10YR 4/2)
very gravelly loamy sand, grayish brown
(10YR 5/2) dry; single grain; loose; nonsticky
and nonplastic; about 45 percent gravel; slight
effervescence; slightly alkaline; clear smooth
boundary.

C2—36 to 60 inches; dark grayish brown (10YR 4/2)
gravelly coarse sand, grayish brown (10YR 5/2)
dry; single grain; loose; nonsticky and nonplastic;
about 20 percent gravel; slight effervescence;
slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to 30 inches
Depth to sand and gravel: 20 to 40 inches
Notes: Some pedons have a Bk horizon.

Ap horizon:
Value: 2 or 3, 3 or 4 dry

Bw horizon:
Value: 2to 4, 3to 5 dry
Chroma: 2to 4
Texture: loam or clay loam

BC horizon:
Hue: 10YR or 2.5Y
Value: 3t0 6, 4to 8 dry
Chroma: 2 0or3
Texture: loam or clay loam

2C horizon:
Hue: 10YR or2.5Y
Value: 3t0 6, 4to 7 dry
Chroma: 2to 4
Texture: loamy sand, sand, or coarse
sand
Notes: It has up to 50 percent gravel.

Soil Survey

Forman Series

Depth class: Very deep
Drainage class: Well drained
Permeability: Moderately slow
Landform: Till plains

Parent material: Glacial till
Slope: 0to 30 percent

Taxonomic class: Fine-loamy, mixed, superactive
Udic Argiborolls

Typical pedon:
Forman clay loam, 1,250 feet east and 150 feet south
of northwest corner of sec. 18, T. 130 N., R. 55 W.

Ap—o0 to 8 inches; black (10YR 2/1) clay loam, very
dark gray (10YR 3/1) dry; weak fine granular
structure; hard, friable; many fine roots; many
fine pores; neutral; abrupt smooth boundary.

Bt1—=8 to 14 inches; dark brown (10YR 3/3) clay loam,
brown (10YR 4/3) dry; moderate medium prismatic
and moderate medium and fine angular blocky
structure; very hard, friable; common fine roots;
many faint very dark grayish brown (10YR 3/2)
clay films on faces of peds; 1/8 to 1 inch black
(10YR 2/1) tongues of A horizon; neutral; gradual
smooth boundary.

Bt2—14 to 17 inches; dark grayish brown (2.5Y 4/2)
clay loam, grayish brown (2.5Y 5/2) dry; moderate
medium prismatic and moderate medium
subangular blocky structure; very hard, friable; few
fine roots; many distinct clay films on faces of
peds; strong effervescence in the interior of prisms
and blocks; slightly alkaline; clear wavy boundary

Bk—17 to 44 inches; light olive brown (2.5Y 5/4) clay
loam, light yellowish brown (2.5Y 6/4) dry; weak
coarse prismatic structure; very hard, friable; many
fine masses of lime; violent effervescence;
moderately alkaline; diffuse wavy boundary.

Bky—44 to 60 inches; grayish brown and light olive
brown (2.5Y 5/2 and 5/4) clay loam, light yellowish
brown (2.5Y 6/4) dry; few fine distinct light olive
brown (2.5Y 5/6) redoximorphic concentrations;
weak coarse and fine subangular blocky structure;
friable; common fine masses of lime; many small
nests of gypsum crystals; strong effervescence;
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Notes: Some pedons have a loam or clay loam C
horizon below the Bk horizon.
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Ap horizon:
Value: 3 or 4 dry
Texture: loam or clay loam

Bt horizon:
Chroma:1to 4
Notes: It averages 30 to 35 percent clay.

Bk horizon:
Hue: 10YR or2.5Y
Value: 4t0 6, 5to 7 dry
Texture: clay loam or loam
Notes: Some pedons do not have a Bky horizon.

Fossum Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Rapid

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 1 percent

Notes: These soils are calcareous.

Taxonomic class: Sandy, mixed, calcareous, frigid
Typic Endoaquolls

Typical pedon:

Fossum sandy loam, 1,100 feet east and 160 feet
south of the northwest corner of sec. 25, T. 122 N.,
R.40W.

Ap—o0 to 8 inches; black (10YR 2/1) sandy loam, very
dark gray (10YR 3/1) dry; weak fine subangular
blocky structure; friable; slight effervescence
throughout (HCI, unspecified); moderately alkaline;
abrupt smooth boundary.

A1—81to 13 inches; very dark gray (N 3/0) loamy
sand, dark gray (N 4/0) dry; massive; very
friable; strong effervescence throughout (HCI,
unspecified); moderately alkaline; clear smooth
boundary.

A2-—13to 21 inches; very dark grayish brown
(2.5Y 3/2) sand, dark grayish brown (2.5Y 4/2)
dry; single grain; loose; common fine faint
gray (5Y 5/1) redoximorphic depletions and
brown (10YR 5/3) redoximorphic concentrations;
strong effervescence throughout (HC!,
unspecified); moderately alkaline; clear smooth
boundary.

Cg1—21 to 26 inches; olive gray (5Y 5/2) fine sand;
single grain; loose; common medium distinct
light olive brown (2.5Y 5/6) redoximorphic
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concentrations; strong effervescence throughout
(HCI, unspecitied); moderately alkaline; clear
wavy boundary.

Cg2—26 to 60 inches; light olive gray (5Y 6/2) fine
sand; single grain; loose; common coarse
prominent brownish yellow (10YR 6/8)
redoximorphic concentrations; strong
effervescence on upper surfaces of peds or
rocks (HCI, unspecified); moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 10to 24 inches

Depth to lime: 0 to 10 inches

Depth to loamy fine sand or coarser material: Less
than 20 inches

Notes: Some pedons have a Bk horizon, but it has a
calcium carbonate equivalent of less than 15 percent.
Some pedons have glacial till or up to 35 percent
gravel below a depth of 40 inches.

A horizon:
Texture: loamy sand, loamy fine sand, sandy loam,
fine sandy loam, or loam
Notes: The calcium carbonate equivalent is less
than 15 percent.

Cg horizon:
Texture: sand, fine sand, loamy sand, or loamy fine
sand

Gardena Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderate

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 6 percent

Taxonomic class: Coarse-silty, mixed, superactive
Pachic Udic Haploborolls

Typical pedon:

Gardenaloam, in an area of Gardena-Eckman loams,
0 to 3 percent slopes, 1,050 feet north and 380 feet
west of the southeast corner of sec. 13, T. 135 N,,
R.55W.

Ap—~0 to 8 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; moderate medium subangular
blocky structure parting to moderate medium
granular; hard, friable, slightly sticky and slightly
plastic; few very fine roots; slightly alkaline; abrupt
smooth boundary.
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A—8to 14 inches; very dark gray (10YR 3/1) silt
loam, dark gray (10YR 4/1) dry; moderate medium
subangular blocky structure; hard, friable; slightly
sticky and slightly plastic; few very fine roots;
slightly alkaline; gradual wavy boundary.

Bw1—14 to 20 inches; very dark grayish brown
(10YR 3/2) silt loam, dark grayish brown
(10YR 4/2) dry; moderate medium subangular
blocky structure; hard, friable, slightly sticky
and slightly plastic; few very fine roots; slightly
alkaline; gradual wavy boundary.

Bw2—20to 31 inches; very dark grayish brown
(10YR 3/2) silt loam, dark grayish brown
(10YR 4/2) dry; moderate medium subangular
blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; few very fine roots;
few fine irregularly shaped masses of lime; slight
effervescence; moderately alkaline; clear wavy
boundary.

Bk—31 to 43 inches; olive brown (2.5Y 4/4) silt
loam, light yellowish brown (2.5Y 6/4) dry;
moderate medium subangular blocky structure;
slightly hard and friable; slightly sticky and
slightly plastic; strong effervescence; moderately
alkaline; gradual wavy boundary.

C—43 to 60 inches; grayish brown (2.5Y 5/2) silt
loam, light brownish gray (2.5Y 6/2) dry;
common medium distinct gray (5Y 5/1)
redoximorphic depletions and many medium
distinct olive yellow (2.5Y 6/6) redoximorphic
concentrations; massive; slightly hard, friable;
slightly sticky and slightly plastic; slight
effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to 40 inches
Depth to lime: 20 to 40 inches

Bw horizon:
Hue: 10YR or2.5Y
Value: 2 to 4, 3to 5 dry
Chroma:1t03
Notes: Faint redoximorphic features are in the
lower part in some pedons.

Bk horizon:
Hue: 10YR or2.5Y
Value: 4t0 6, 5to 7 dry

C horizon:
Hue: 10YRor2.5Y
Value: 4to 6, 5to 7 dry

Soil Survey

Chroma: 2to 4

Texture: silt loam or very fine sandy loam

Notes: It does not have redoximorphic features
in some pedons.

Glyndon Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Moderate

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 1 percent

Notes: These soils are highly calcareous.

Taxonomic class: Coarse-silty, mixed, superactive,
frigid Aeric Calciaquolls

Typical pedon:
Glyndon loam, 2,520 feet east and 580 feet north of
the southwest corner of sec. 23, T. 133 N., R. 53 W.

Ap—aO0 to 8 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; weak fine granular structure;
slightly hard, very friable, slightly sticky and
slightly plastic; many very fine roots; strong
effervescence; slightly alkaline; abrupt smooth
boundary.

Bk—8 to 23 inches; light brownish gray (10YR 6/2)
loam, light gray (10YR 7/1) dry; weak fine
subangular blocky structure parting to weak fine
granular; hard, very friable, slightly sticky and
slightly plastic; many very fine roots; strong
effervescence; moderately alkaline; clear wavy
boundary.

C1—28to 31 inches; light yellowish brown (2.5Y 6/4)
silt loam, pale yellow (2.5Y 7/4) dry; massive;
hard, friable, slightly sticky and slightly
plastic; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2—31 to 43 inches; light yellowish brown (2.5Y 6/4)
very fine sandy loam, pale yellow (2.5Y 7/4) dry;
few fine distinct grayish brown (2.5Y 5/2)
redoximorphic depletions and few fine prominent
dark yellowish brown (10YR 4/6) redoximorphic
concentrations; massive; loose; nonsticky and
nonplastic; slight effervescence; moderately
alkaline; gradual wavy boundary.

C3—43 to 60 inches; light olive brown (2.5Y 5/4) very
fine sand, pale yellow (2.5Y 7/4) dry; few fine
distinct grayish brown (2.5Y 5/2) redoximorphic
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depletions and common fine prominent dark
yellowish brown (10YR 4/6) redoximorphic
concentrations; single grain; loose; nonsticky and
nonplastic; slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Salinity: The soil is saline in some map units.

Ap horizon:
Value: 2 or 3

Bk horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 4to 7
Chroma: 1to 4
Texture: very fine sandy loam, loam, or siit ioam
Notes: It has redoximorphic features throughout
in some pedons.

C horizon:
Hue: 10YR, 2.5Y, or5Y
Value: 4t0 6
Chroma: 210 4
Notes: It has redoximorphic features throughout
in some pedons.

Great Bend Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderately slow
Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 3to 15 percent

Taxonomic class: Fine-silty, mixed, superactive
Udic Haploborolls

Typical pedon:

Great Bend silt loam, 1,100 feet south and 130 feet
east of the northwest corner of sec. 29, T. 122 N.,
R.62W.

Ap—O0 to 8 inches; very dark gray (10YR 3/1) silt
loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; slightly hard, friable; common
fine roots throughout; neutral; abrupt smooth
boundary.

Bw—8 to 13 inches; very dark grayish brown
(10YR 3/2) silty clay loam, grayish brown
(10YR 5/2) dry; weak coarse prismatic structure
parting to weak medium subangular blocky;
slightly hard, friable; few fine roots throughout;
neutral; clear wavy boundary.
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Bk1—13 1o 17 inches; light olive brown (2.5Y 5/4)
silt loam, pale yellow (2.5Y 7/4) dry; weak
coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, very
friable; few roots throughout; many fine pores;
strong effervescence throughout (HC,
unspecified); slightly alkaline; clear wavy
boundary.

Bk2—17 to 29 inches; light olive brown (2.5Y 5/4)
silt loam, pale yellow (2.5Y 7/4) dry; weak
coarse subangular blocky and medium subangular
blocky structure; slightly hard, very friable; few
roots throughout; many fine pores; few fine
gypsum threads; violent effervescence throughout
(HCI, unspecified); moderately alkaline; gradual
wavy boundary.

C1—291to 46 inches; light yellowish brown (2.5Y 6/4)
and olive brown (2.5Y 4/4) silt loam, light gray
(2.5Y 7/2) and light olive brown (2.5Y 5/4) dry;
massive; slightly hard, friable; strong
effervescence throughout (HCI, unspecified);
moderately alkaline; gradual wavy boundary.

C2—46 to 60 inches; light yellowish brown (2.5Y 6/4)
silt loam, pale yellow (2.5Y 8/2) dry; common
fine distinct yellowish brown (10YR 5/6) and
strong brown (7.5YR 5/6) redoximorphic
concentrations; massive; slightly hard, friable;
few fine iron-manganese concretions and
few fine gypsum threads; strong effervescence
throughout (HCI, unspecified); moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to lime: 10 to 32 inches

Notes: Stratified loamy sand or glacial till is below
a depth of 40 inches in some pedons.

Ap horizon:
Texture: silt loam or silty clay loam

Bw horizon:
Texture: silt loam or silty clay loam

Bk horizon:
Texture: silt loam or silty clay loam

C horizon:
Texture: silt loam or silty clay loam
Notes: The calcium carbonate equivalent
ranges from 10 to 26 percent. It is varved
with thin strata of very fine sand to clay in the
lower part of some pedons.
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Gwinner Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Slow

Landform: Till plains

Parent material: Glaciolacustrine deposits over
glacial till

Slope: 0 to 6 percent

Taxonomic class: Fine, smectitic Pachic Udertic
Argiborolls

Typical pedon:

Gwinner silty clay loam, in an area of Gwinner-
Peever-Parnell complex, 0 to 3 percent slopes,
1,820 feet east and 130 feet south of the northwest
cornerofsec. 11, T.133N., R. 56 W.

Ap—0 to 7 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; weak fine
subangular blocky structure parting to moderate
fine granular; slightly hard, friable, slightly sticky
and plastic; few very fine roots; neutral; abrupt
smooth boundary.

A—7 to 11 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and plastic; few fine roots; neutral;
clear wavy boundary.

Bt1—11 to 21 inches; black (10YR 2/1) silty clay, very
dark gray (10YR 3/1) dry; strong medium prismatic
structure parting to moderate fine and medium
angular blocky; hard, firm, sticky and plastic; few
very fine roots; many distinct clay films on faces
of peds; neutral; gradual wavy boundary.

2Bt2—21 to 27 inches; dark grayish brown (2.5Y 4/2)
clay loam, grayish brown (2.5Y 5/2) dry; moderate
medium prismatic structure parting to moderate
fine and medium subangular blocky; hard, firm,
sticky and plastic; many faint clay films on faces
of peds; about 6 percent gravel; common fine and
medium streaks of Bt1 material throughout; slightly
alkaline; clear wavy boundary.

2Bk—27 to 31 inches; light olive brown (2.5Y 5/3) clay
loam, pale yellow (2.5Y 7/3) dry; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; about 6 percent
gravel; many fine irregularly shaped masses of
lime; violent effervescence; moderately alkaline;
gradual wavy boundary.

Soil Survey

2Bky—31 to 38 inches; grayish brown (2.5Y 5/2) clay
loam, light gray (2.5Y 7/2) dry; common fine
distinct light yellowish brown (2.5Y 6/4)
redoximorphic concentrations; weak medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; about 6 percent
gravel; common nests of gypsum; common fine
irregularly shaped masses of lime; strong
effervescence; moderately alkaline; gradual wavy
boundary.

2C—38 10 60 inches; light olive brown (2.5Y 5/3) loam,
light yellowish brown (2.5Y 6/3) dry; common
prominent gray (5Y 5/1) redoximorphic depletions
and common medium faint light yellowish brown
(2.5Y 6/4) redoximorphic concentrations; massive;
slightly hard, friable, slightly sticky and slightly
plastic; about 6 percent gravel; strong
effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to 24 inches
Depth to lime: 20 to 33 inches

Percent rock fragments: 2 to 10 percent in the
glacial till

Depth to glacial till: 18 to 32 inches

A horizon:
Value: 2 or 3

2Bk horizon:
Value: 4 or5

2Bky horizon:
Value: 4 or5

2C horizon:
Value: 4 0r5
Chroma: 2to 4
Texture: clay loam orloam
Notes: It has a few nests of gypsum in some
pedons.

Hamar Series

Depth class: Very deep

Drainage class: Poorly and somewhat poorly drained
Permeability: Rapid

Landform: Delta plains

Parent material: Glaciofluvial and eolian deposits
Slope: 0to 1 percent

Taxonomic class: Sandy, mixed, frigid Typic
Endoaquolls
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Typical pedon:

Hamar loamy fine sand, in an area of Hecla-Hamar
loamy fine sands, 0 to 3 percent slopes, 500 feet
north and 300 feet west of the southeast corner of
sec. 29, T.133N.,R. 54 W.

Ap—O0 to 9 inches; black (10YR 2/1) loamy fine sand,
very dark gray (10YR 3/1) dry; single grain; soft,
very friable, slightly sticky and nonplastic;
common very fine roots; neutral; abrupt smooth
boundary.

A—9to 15 inches; black (10YR 2/1) loamy fine sand,
very dark gray (10YR 3/1) dry; single grain; loose;
nonsticky and nonplastic; common very fine roots;
neutral; gradual wavy boundary.

AC—1510 23inches; very dark grayish brown
(10YR 3/2) fine sand, dark grayish brown
(10YR 4/2) dry; common fine distinct dark
yellowish brown (10YR 4/4) and few fine
faint black (10YR 2/1) redoximorphic
concentrations; single grain; loose; nonsticky
and nonplastic; neutral; clear wavy boundary.

C1—23 to 31 inches; light olive brown (2.5Y 5/4) tine
sand, light brownish gray (2.5Y 6/2) dry; common
medium prominent dark yellowish brown
(10YR 4/6) and few medium prominent very dark
brown (10YR 2/2) redoximorphic concentrations;
single grain; loose; nonsticky and nonplastic;
slight effervescence; slightly alkaline; clear wavy
boundary.

C2—31 to 60 inches; light olive brown (2.5Y 5/4) fine
sand, light brownish gray (2.5Y 6/2) dry; common
fine prominent dark yellowish brown (10YR 4/6)
redoximorphic concentrations; single grain; ioose;
nonsticky and nonplastic; slight effervescence;
slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 10to 20 inches
Depth to lime: 22 to 50 inches

Notes: The combined thickness of the Aand AC
horizons ranges from 11 to 40 inches.

A horizon:
Hue: 10YR or 2.5Y
Value: 2 or 3, 3to 5 dry
Chroma: 1or2
Texture: loamy fine sand or fine sandy loam

AC horizon:
Value: 2 or 3, 3to 5 dry
Chroma:1or2
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Texture: fine sand, loamy fine sand, or loamy
sand

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 3to 5,510 7 dry
Chroma: 1to 4
Texture: loamy fine sand, loamy sand, or fine sand

Hamerly Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Moderately slow
Landform: Till plains

Parent material: Glacial till

Slope: 0 to 3 percent

Notes: These soils are highly calcareous.

Taxonomic class: Fine-loamy, mixed, superactive,
frigid Aeric Calciaquolls

Typical pedon:

Hamerly loam, inan area of Hamerly-Tonka-Parnell
complex, 0 to 3 percent slopes, 1,440 feet west and
160 feet south of the northeast corner of sec. 16,
T.134N.,R. 57 W.

Ap—O0 to 8 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; moderate medium subangular
blocky structure parting to weak fine granular;
slightly hard, friable, slightly sticky and slightly
plastic; few fine and many very fine roots; about 1
percent gravel; slight effervescence; abrupt smooth
boundary.

ABk—8 to 12 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; moderate medium subangular
blocky structure parting to moderate medium
granular; slightly hard, friable, slightly sticky and
slightly plastic; common very fine roots; about 1
percent gravel; common medium irregularly shaped
masses of lime; strong effervescence; moderately
alkaline; gradual wavy boundary.

Bk—12 to 22 inches; grayish brown (2.5Y 5/2) loam,
light brownish gray (2.5Y 6/2) dry; weak medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few very fine
roots; about 1 percent gravel; violent
effervescence; moderately alkaline; gradual wavy
boundary.

C1—22to 36 inches; light olive brown (2.5Y 5/4) loam,
olive brown (2.5Y 4/4) dry; few fine prominent gray
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(5Y 5/1) redoximorphic depletions and distinct olive
yellow (2.5Y 6/6) redoximorphic concentrations;
massive; hard, firm, slightly sticky and slightly
plastic; about 2 percent gravel; common medium
rounded nests of gypsum; strong effervescence,
moderately alkaline; gradual wavy boundary.

C2—36 to 60 inches; light olive brown (2.5Y 5/4) loam,
olive brown (2.5Y 4/4) dry; common medium
prominent gray (5Y 5/1) redoximorphic depletions
and distinct olive yellow (2.5Y 6/6) redoximorphic
concentrations; massive; hard, firm, slightly sticky
and slightly plastic; common medium rounded
nests of gypsum; strong effervescence,;
moderately alkaline.

Range in Characteristics
Percent rock fragments: 1 to 10 percent

Ap horizon:
Hue: 10YR or 2.5Y
Value: 2 or3
Notes: It does not have lime in some pedons.

ABk horizon:
Notes: Some pedons do not have an ABk horizon.

Bk horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 4to 7
Chroma: 1to 4
Texture: loam or clay loam

C horizon:
Hue: 2.50r5Y
Value: 4t0 6
Chroma: 1to 4
Texture: loam or clay loam

Hecla Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Rapid

Landform: Delta plains

Parent material: Glaciofluvial and eolian deposits
Slope: 1 to 3 percent

Taxonomic class: Sandy, mixed Aquic Haploborolls

Typical pedon:

Hecla loamy fine sand, in an area of Hecla-Hamar
loamy fine sands, 0 to 3 percent slopes, 700 feet
west and 460 feet north of the southeast corner of
sec.21, T.135N., R. 54 W.

Soil Survey

Ap—a0 to 8 inches; black (10YR 2/1) loamy fine sand,
very dark gray (10YR 3/1) dry; single grain; loose;
nonsticky and nonplastic; many very fine roots;
neutral; abrupt smooth boundary.

A—8 to 18 inches; black (10YR 2/1) loamy fine
sand, very dark grayish brown (10YR 3/2) dry;
single grain; loose; nonsticky and nonplastic;
many very fine roots; neutral; gradual wavy
boundary.

AC—18to 27 inches; very dark brown (10YR 2/2) fine
sand, dark grayish brown (10YR 4/2) dry; single
grain; loose; nonsticky and nonplastic; many
very fine roots; neutral; clear wavy boundary.

C1—27 to 33 inches; dark brown (10YR 4/3) fine sand,
brown (10YR 5/3) dry; few fine distinct dark gray
(10YR 4/1) redoximorphic depletions and common
medium distinct yellowish brown (10YR 5/6)
redoximorphic concentrations; single grain; loose;
nonsticky and nonplastic; common very fine and
few fine roots; slightly alkaline; gradual wavy
boundary.

C2—33 to 60 inches; olive brown (2.5Y 4/4) fine sand,
light olive brown (2.5Y 5/4) dry; few fine prominent
very dark grayish brown (10YR 3/2) and many
medium prominent yellowish brown (10YR 5/6)
redoximorphic concentrations; single grain; loose;
nonsticky and nonplastic; few very fine roots;
neutral.

Range in Characteristics

Mollic epipedon thickness: 10 to 20 inches

Depth to lime: 20 to more than 60 inches

Notes: Buried horizons are below a depth of 30 inches
in some pedons. Some pedons have very fine sandy
loam below a depth of 40 inches.

A horizon:
Value: 2 or 3, 3or 4 dry

AC horizon:
Value: 2 or 3, 3to 5 dry
Chroma: 1 or2
Texture: loamy fine sand, fine sand, or loamy
sand

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 3t0 5, 4 to 7 dry
Chroma: 2104
Texture: loamy fine sand, loamy sand, or fine
sand
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Hegne Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Very slow

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 1 percent

Notes: These soils are highly calcareous.

Taxonomic class: Fine, smectitic, frigid Typic
Calciaquerts

Typical pedon:

Hegne silty clay loam, 410 feet north and 370 feet
west of the southeast corner of sec. 33, T. 133 N,,
R.53W.

Ap—0 to 7 inches; black (10YR 2/1) silty clay loam,
dark gray (10YR 4/1) dry; weak medium subangular
blocky structure; hard, firm, sticky and plastic;
common very fine and few fine roots; slight
effervescence; slightly alkaline; abrupt smooth
boundary.

Bkg1—7 to 14 inches; dark gray (5Y 4/1) silty clay,
gray (5Y 5/1) dry; moderate medium subangular
blocky structure parting to strong very fine angular
blocky; very hard, firm, very sticky and very
plastic; few very fine roots; cracks filled with A
material throughout; strong effervescence;
moderately alkaline; clear wavy boundary.

Bkg2—14 to 24 inches; gray (5Y 5/1) silty clay, gray
(5Y 6/1) dry; few fine distinct pale olive (5Y 6/3)
redoximorphic concentrations; strong very fine
angular blocky structure; very hard, firm, very
sticky and very plastic; few very fine roots; cracks
filled with A material throughout; few fine irregularly
shaped nests of gypsum; violent effervescence;
moderately alkaline; gradual wavy boundary.

Cg1—24 to 44 inches; olive gray (5Y 5/2) silty clay,
light olive gray (5Y 6/2) dry; few fine prominent
dark reddish brown (5YR 3/3) and many fine
prominent light yellowish brown (2.5Y 6/4)
redoximorphic concentrations; massive; very
hard, firm, very sticky and very plastic; common
fine irregularly shaped nests of gypsum; strong
effervescence; moderately alkaline; gradual wavy
boundary.

Cg2—44 to 60 inches; olive gray (5Y 5/2) silty clay,
light gray (5Y 7/2) dry; few fine prominent very
dark brown (10YR 2/2) and many fine prominent
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dark yellowish brown (10YR 4/6) redoximorphic
concentrations; massive; hard, firm, sticky
and plastic; violent effervescence; moderately
alkaline.

Range in Characteristics
Mollic epipedon thickness: 7 to 16 inches

Ap horizon:
Hue: 10YR or 2.5Y
Value:20r3

Bkg horizon:
Hue: 2.5Y or5Y
Value: 4to 6
Chroma: 1or2
Texture: silty clay, clay, or silty clay
loam

Cg horizon:
Hue: 2.5Y or 5Y
Value: 4t0 6
Chroma: 1or2
Texture: silty clay, clay, or silty clay loam

Kranzburg Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderately slow

Landform: Tili plains

Parent material: Glaciolacustrine deposits over glacial
till

Slope: 0 to 6 percent

Taxonomic class: Fine-silty, mixed, superactive Udic
Haploborolls

Typical pedon:

Kranzburg silty clay loam, in an area of Kranzburg-
Lismore silty clay loams, 2 to 6 percent slopes, 2,300
feet west and 300 feet south of the northeast corner of
sec.6,T.136 N., R. 57 W.

Ap—o0 to 9 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; strong coarse
subangular blocky structure; hard, friable, sticky
and plastic; common fine and very fine roots;
neutral; abrupt smooth boundary.

Bw1—9 to 14 inches; very dark brown (10YR 2/2) silty
clay loam, dark grayish brown (10YR 4/2) dry;
strong coarse subangular blocky structure; hard,
friable, sticky and plastic; few fine and very fine
roots; neutral; graduai wavy boundary.
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Bw2—14 to 27 inches; dark grayish brown (2.5Y 4/2)
silty clay loam, grayish brown (2.5Y 5/2) dry;
moderate medium subangular blocky structure;
hard, friable, slightly sticky and slightly
plastic; few very fine roots; neutral; gradual
wavy boundary.

2Bk1—27 to 32 inches; olive brown (2.5Y 4/4) clay
loam, light yellowish brown (2.5Y 6/4) dry;
moderate medium subangular blocky structure;
hard, friable, slightly sticky and slightly plastic;
few fine irregularly shaped masses of lime;
strong effervescence; moderately alkaline; clear
wavy boundary.

2Bk2—32 to 39 inches; light olive brown (2.5Y 5/4)
clay loam, light gray (2.5Y 7/2) dry; weak medium
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; common medium
irregularly shaped masses of lime; strong
effervescence; moderately alkaline; clear wavy
boundary.

2C—39 to 60 inches; light olive brown (2.5Y 5/4) loam,
light brownish gray (2.5Y 6/2) dry; massive; hard,
friable, slightly sticky and slightly plastic; common
medium irregularly shaped masses of lime; strong
effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 6 to 16 inches
Depth to lime: 19 to 32 inches
Depth to glacial till: 20 to 40 inches

Ap horizon:
Value: 2 or 3, 3 or 4 dry

Bw horizon:
Value: 3to 5dry
Chroma:2or3

2Bk horizon:
Hue: 10YR or 2.5Y
Value: 4t0 6, 5to 7 dry
Texture: loam or clay loam

2C horizon:
Hue: 10YR or2.5Y
Value: 4 to 6, 5to 7 dry
Texture: loam or clay loam

La Prairie Series

Depth class: Very deep
Drainage class: Moderately well drained
Permeability: Moderate

Soil Survey

Landform: Flood plains
Parent material: Alluvium
Slope: 0 to 1 percent

Taxonomic class: Fine-loamy, mixed, superactive
Cumutic Udic Haploborolls

Typical pedon:

La Prairie loam, 1,750 feet east and 140 feet

north of the southwest corner of sec. 29, T. 134 N.,
R.54 W.

Ap—oO0 to 8 inches; black (10YR 2/1) loam, very
dark gray (10YR 4/1) dry; moderate medium
subangular blocky structure parting to weak
fine granular; hard, friable, slightly sticky
and slightly plastic; many very fine and few
fine roots; neutral; abrupt smooth boundary.

A—810 17 inches; black (10YR 2/1) loam, very
dark gray (10YR 3/1) dry; moderate medium
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; many very
fine and few fine roots; neutral; gradual wavy
boundary.

Bw1—17 to 26 inches; very dark grayish brown
(10YR 3/2) loam, dark grayish brown (10YR 4/2)
dry; moderate medium subangular blocky
structure; hard, friable, slightly sticky and slightly
plastic; common very fine roots; slight
effervescence; slightly alkaline; gradual wavy
boundary.

Bw2—26 to 35 inches; very dark grayish brown
(2.5Y 3/2) loam, dark grayish brown (2.5Y 4/2)
dry; weak coarse subangular blocky structure;
hard, friable, slightly sticky and slightly plastic;
few fine filaments of lime; slight effervescence;
slightly alkaline; gradual wavy boundary.

C—35to 60 inches; dark grayish brown (10YR 4/2)
loam, grayish brown (10YR 5/2) dry; massive;
hard, friable, slightly sticky and slightly
plastic; few fine filaments of lime; slight
effervescence; slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to more than 40
inches
Depth to lime: 0 to 30 inches

A horizon:
Value:2 or3

Bw horizon:
Value: 2to 4, 3to 5 dry
Chroma: 1t0 3
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C horizon:
Hue: 10YR or 2.5Y
Value: 3t0 5, 4to 7 dry
Chroma: 1t0 3
Notes: It has strata of sand to silt loam below
a depth of 40 inches in some pedons.

LaDelle Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately slow
Landform: Flood plains

Parent material: Alluvium

Slope: 0 to 1 percent

Taxonomic class: Fine-silty, mixed, superactive
Cumulic Udic Haploborolls

Typical pedon:
LaDelle silt loam, 500 feet east and 1,500 feet north
of the southwest cornerof sec. 17, T. 136 N., R. 57 W.

Ap—0 to 8 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 4/1) dry; moderate medium
subangular blocky structure parting to moderate
coarse granular; hard, friable, slightly sticky and
slightly plastic; many very fine and fine roots;
neutral; abrupt smooth boundary.

A—8 1o 20 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; weak medium
subangular blocky structure parting to moderate
medium granular; hard, friable, slightly sticky and
slightly plastic; many fine and very fine roots;
neutral; gradual wavy boundary.

Bw—20 to 30 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; weak medium prismatic
structure parting to moderate medium subangular
blocky; hard, friable, slightly sticky and slightly
plastic; many very fine and common fine roots;
neutral; clear wavy boundary.

Bk1—30 to 42 inches; very dark grayish brown
(2.5Y 3/2) silty clay loam, dark grayish brown
(2.5Y 4/2) dry; weak medium prismatic structure
parting to moderate medium subangular blocky;
hard, friable, slightly sticky and slightly plastic; few
fine irregularly shaped masses of lime; strong
effervescence; moderately alkaline; gradual wavy
boundary.

Bk2—42 to 50 inches; very dark grayish brown
(2.5Y 3/2) silty clay loam, grayish brown
(2.5Y 5/2) dry; moderate medium prismatic
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structure parting to moderate medium subangular
blocky; hard, friable, slightly sticky and slightly
plastic; common fine irregularly shaped masses of
lime; strong effervescence; moderately alkaline;
gradual wavy boundary.

C—50to 60 inches; dark grayish brown (2.5Y 4/2) silty
clay loam, light brownish gray (2.5Y 6/2) dry; few
fine prominent olive (5Y 4/4) redoximorphic
concentrations; massive; very hard, firm, sticky
and plastic; few fine irregularly shaped masses of
lime; strong effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 50 inches

Depth to lime: 0 to 30 inches

Notes: Buried horizons are below a depth of 17 inches
in some pedons.

A horizon:
Value:2o0or3

Bw horizon:
Notes: Some pedons do not have a Bw horizon.

Bk horizon:
Hue: 10YR or 2.5Y
Value: 2t0 4, 3to 6 dry
Chroma: 1103
Texture: silty clay loam, silt loam, or loam

C horizon:
Hue: 10YRor2.5Y
Value: 2 to 4, 3t0 6 dry
Chroma: 1103
Notes: It has thin strata of clay loam or clay below
a depth of 40 inches in some pedons.

Lamoure Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderately slow
Landform: Flood plains

Parent material: Alluvium

Slope: 0to 1 percent

Notes: These soils are calcareous.

Taxonomic class: Fine-silty, mixed, superactive,
calcareous, frigid Cumulic Endoaguolls

Typical pedon:

Lamoure silt loam, 400 feet north and 1,300 feet
west of the southeast cornerof sec. 7, T. 136 N.,
R.57W.
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A1—O0 to 10 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; moderate medium
subangular blocky structure; hard, friable, sticky
and plastic; many fine and very fine roots; strong
effervescence; moderately alkaline; clear smooth
boundary.

A2—10 to 20 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; moderate medium
subangular blocky structure; very hard, friable,
sticky and plastic; many very fine and common
fine roots; strong effervescence; moderately
alkaline; clear wavy boundary.

A3—20 to 26 inches; black (N 2/0) silty clay loam, dark
gray (N 4/0) dry; moderate medium angular blocky
structure; very hard, friable, sticky and plastic; few
very fine roots; few fine irregularly shaped masses
of lime; strong effervescence; moderately alkaline;
gradual wavy boundary.

Cg1—26 to 33 inches; dark gray (5Y 4/1) silty clay
loam, gray (5Y 5/1) dry; massive; very hard, firm,
sticky and plastic; many fine irregularly shaped
masses of lime; violent effervescence; moderately
alkaline; clear wavy boundary.

Cg2—33 to 43 inches; olive gray (5Y 4/2) silty clay
loam, gray (5Y 6/1) dry; massive; very hard, firm,
sticky and plastic; violent effervescence;
moderately alkaline; gradual wavy boundary.

Cg3—43 to 60 inches; olive gray (5Y 4/2) silty clay
loam, gray (5Y 6/1) dry; few fine distinct pale olive
(5Y 6/3) redoximorphic concentrations; massive;
hard, friable, sticky and plastic; strong
effervescence; moderately aikaline.

Range in Characteristics

Mollic epipedon thickness: 24 to 42 inches

Depth to lime: 0 to 10 inches

Notes: Ab horizons are below a depth of 30 inches in
some pedons.

A horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 2 or 3, 3to 5dry
Chroma: 0 or 1

Cg horizon:
Hue: 2.5Y, 5Y, or neutral
Value: 3to 5, 4 to 6 dry
Chroma: 0to 2
Notes: It is stratified loam or silt loam below a
depth of 40 inches in some pedons.

Soil Survey

Langhei Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderate or moderately slow
Landform: Till plains

Parent material: Glacial till

Slope: 9to 15 percent

Notes: These soils are highly calcareous.

Taxonomic class: Fine-loamy, mixed, superactive,
frigid Typic Eutrochrepts

Typical Pedon:
Langhei loam, 2,250 feet west and 100 feet south of
the northeast cornersec. 8, T. 124 N., R. 39 W.

Ap—O0 to 6 inches; dark grayish brown (10YR 4/2),
broken face, and very dark grayish brown (10YR
3/2), broken face, loam, gray (10YR 6/1), rubbed,
dry; weak fine subangular blocky structure; friable;
slight effervescence throughout (HCI, unspecified);
5 percent mixed gravel; moderately alkaline; abrupt
smooth boundary.

Bk—6 to 15 inches; grayish brown (2.5Y 5/2), broken
face, loam, pale yellow (2.5Y 8/2), broken face,
dry; moderate thick platy and weak fine subangular
blocky structure; friable; few light gray (2.5Y 7/2)
masses of lime pedogenic throughout; strong
effervescence throughout (HCI, unspecified); 5
percent mixed gravel; moderately alkaline; abrupt
smooth boundary.

C—151to 60 inches; light olive brown (2.5Y 5/4) loam;
massive; friable; few fine prominent grayish brown
(10YR 5/2) masses of iron accumulation pedogenic
throughout and few fine distinct yellowish brown
(10YR 5/4) masses of iron accumulation pedogenic
throughout; 5 percent mixed gravel; slight
effervescence throughout (HCI, unspecified);
moderately alkaline.

Range in Characteristics

10 to 40 inch particle-size control section: averages
between 18 and 25 percent clay

Percent rock fragments: 2 to 10 percent in the 10 to
40 inch particle-size control section

Ap horizon:
Chroma: 1 or 2 (cultivated); 1 (uncultivated)

Bk and C horizons:
Texture: loam or clay loam
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Lankin Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately slow

Landform: Till plains

Parent material: Glaciolacustrine deposits over
glacial till

Slope: 1 to 3 percent

Taxonomic class: Fine-loamy, mixed, superactive
Pachic Udic Haploborolls

Typical pedon:
Lankin loam, 825 feet east and 110 feet north of
the southwest cornerof sec. 8, T. 156 N., R. 54 W.

A—O0to 11 inches; black (10YR 2/1) loam, very
dark gray (10YR 3/1) dry; weak medium and
coarse subangular blocky structure parting to
weak very fine subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; common
roots throughout; many fine pores; neutral; clear
smooth boundary.

Bwi—11to 17 inches; very dark brown (10YR 2/2)
loam, very dark grayish brown (10YR 3/2) dry;
weak coarse prismatic structure parting to weak
and moderate medium subangular blocky; hard,
friable, slightly sticky and slightly plastic; few
roots; common fine pores; neutral; gradual
smooth boundary.

Bw2-—17to 21 inches; very dark grayish brown
(10YR 3/2) loam, dark grayish brown (10YR 4/2)
dry; comman fine faint gray (5Y 5/1) and few fine
distinct grayish brown (2.5Y 5/2) redoximorphic
depletions; weak coarse prismatic structure
parting to weak fine subangular blocky; hard,
friable, slightly sticky and slightly plastic; few
roots throughout; common fine pores; slightly
alkaline; clear wavy boundary.

2Bw3—21to 24 inches; very dark grayish brown
(2.5Y 3/2) loam, grayish brown (2.5Y 5/2) dry;
weak fine and medium subangular blocky
structure; slightly hard, friable, slightly sticky
and slightly plastic; lime concretions around
stones and few masses of lime; slight
effervescence throughout (HCI, unspecified); 1
percent gravel and 1 percent stones; slightly
alkaline; intermittent lenses of sand; clear
frregular boundary.
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2Bk—24 to 38 inches; light brownish gray (2.5Y 6/2)
clay loam, pale yellow (2.5Y 8/2) dry; common
medium distinct gray (5Y 5/1) and common
fine prominent olive gray (8Y 5/2) redoximorphic
depletions and common medium distinct olive
brown (2.5Y 4/4) and common fine prominent
yellowish brown (10YR 5/4) redoximorphic
concentrations; weak fine and medium subangular
blocky structure; hard, firm, slightly sticky and
slightly plastic; violent effervescence throughout
(HCI, unspecified); moderately alkaline; about 5
percent rock fragments; gradual wavy boundary.

2C—38 10 60 inches; light olive brown (2.5Y 5/4)
clay loam, light yellowish brown (2.5Y 6/4) dry;
many medium prominent gray (5Y 5/1)
redoximorphic depletions and many medium
prominent yellowish brown (10YR 5/6)
redoximorphic concentrations; massive; very hard,
firm, moderately sticky and moderately plastic;
slight effervescence throughout (HCI, unspecified);
moderately alkaline.

Range in Characteristics

Depth to glacial till: 20 to 40 inches

Notes: A sandy, gravelly, or stony layer is at the
contact between the glaciolacustrine deposits and the
glacial till in most pedons. Some pedons have a Bk
horizon.

Bw horizon:
Texture: loam, silt loam, or clay loam

2Bw horizon:
Notes: Some pedons do not have a 2Bw
horizon

2Bk horizons:
Texture: loam or clay loam
2C horizon:
Texture: loam or clay loam
Notes: It contains 2 to 10 percent rock fragments.

Larson Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Slow

Landform: Till plains

Parent material: Glacial till

Slope: 0 to 2 percent

Notes: These soils are sodic.
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Taxonomic class: Fine-loamy, mixed, superactive
Udic Natriborolls

Typical pedon:

Larson loam, in an area of Cathay-Larson loams,
bouldery, 1,700 feet west and 240 feet north of the
southeast cornerof sec. 6, T. 135 N., R. 58 W.

A—0to 6 inches; very dark gray (10YR 3/1) bouldery
loam, dark gray (10YR 4/1) dry; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; many fine roots; about 1 percent
gravel; neutral; abrupt smooth boundary.

E—6 to 10 inches; dark gray (10YR 4/1) bouldery
loam, gray (10YR 5/1) dry; moderate fine platy
structure; slightly hard, friable, slightly sticky and
slightly plastic; many fine roots; neutral;
abrupt irregular boundary.

Btn—10 to 17 inches; very dark gray (10YR 3/1)
bouldery clay loam, dark gray (10YR 4/1) dry;
strong coarse prismatic structure parting to
strong medium subangular blocky; hard, very firm,
sticky and plastic; few fine roots; few faint clay
films on faces of peds; about 2 percent
gravel; neutral; gradual wavy boundary.

Btny—17 to 22 inches; dark grayish brown (2.5Y 4/2)
bouldery clay loam, grayish brown (2.5Y 5/2)
dry; moderate coarse prismatic structure parting
to strong medium subangular blocky; very hard,
very firm, sticky and slightly plastic; few
faint clay films on faces of peds; about 2 percent
gravel; few medium rounded nests of gypsum,; few
fine irregularly shaped masses and filaments of
lime; slight effervescence; slightly alkaline; clear
wavy boundary.

Bky—22 to 37 inches; olive brown (2.5Y 4/4) bouldery
clay loam, light yellowish brown (2.5Y 6/4) dry;
weak medium subangular blocky structure; hard,
firm, sticky and slightly plastic; about 3 percent
gravel; common large nests of gypsum; many fine
irregularly shaped masses of lime; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C—37to 60 inches; olive brown (2.5Y 4/4) bouldery
clay loam, light yellowish brown (2.5Y 6/4) dry;
massive; hard, firm, sticky and slightly plastic;
about 3 percent gravel; strong effervescence;
moderately alkaline.

Range in Characteristics

Notes: Some pedons have a Btk, By, or Bz horizon.
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A horizon:
Hue: 10YR or2.5Y
Value: 2 or 3, 3to 5dry

E horizon:
Hue: 10YR or2.5Y
Value: 2t0 5, 5to 7 dry
Chroma:1t0 3

Btn horizon:
Hue: 10YR, 2.5Y, or5Y
Value: 2 to 4, 4 to 6 dry
Chroma: 1103

Bky horizon:
Hue: 2.5Y or 5Y
Value: 4 to 6, 5to 8 dry
Chroma: 1to 4

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 4to 6, 5to 7 dry
Chroma: 2to 4
Notes: It is stratified and has layers of coarser
or finer textures below a depth of 40 inches
in some pedons.

Lemert Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Slow over rapid

Landform: Qutwash plains and delta plains
Parent material: Glaciofluvial deposits
Slope: 0 to 1 percent

Notes: These soils are saline-sodic.

Taxonomic class: Coarse-loamy, mixed, superactive
Leptic Natriborolls

Typical pedon:

Lemert sandy loam, in an area of Letcher-Lemert
sandy loams, 2,420 feet south and 310 feet west
of the northeast corner of sec. 28, T. 133 N.,
R.53W.

Ap—O0 to 5 inches; very dark gray (10YR 3/1) sandy
loam, dark gray (10YR 4/1) dry; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; slight effervescence; slightly
alkaline; abrupt smooth boundary.

Btn—5 to 12 inches; black {10YR 2/1) sandy loam,
very dark gray (10YR 3/1) dry; strong medium
prismatic structure parting to strong medium
subangular blocky; very hard, very firm,
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sticky and slightly plastic; common distinct
clay films on faces of peds; slight effervescence;
strongly alkaline; clear wavy boundary.

Bkz1—12 to 18 inches; dark grayish brown (2.5Y 4/2)
sandy loam, grayish brown (2.5Y 5/2) dry;
moderate medium prismatic structure parting to
moderate medium subangular blocky; very hard,
very firm, sticky and slightly plastic; many large
rounded nests of salts; common fine irregularly
shaped masses of lime; slight effervescence;
strongly alkaline; clear wavy boundary.

Bkz2—18 to 27 inches; dark grayish brown (2.5Y 4/2)
sandy loam, grayish brown (2.5Y 5/2) dry;
moderate medium subangular blocky structure;
very hard, very firm, sticky and slightly plastic;
very dark grayish brown (10YR 3/2) organic stains
on faces of peds; common large rounded nests of
salts; many large irregularly shaped masses of
lime; strong effervescence; strongly alkaline; clear
wavy boundary.

2C1—27 to 34 inches; grayish brown (2.5Y 5/2) fine
sand, light brownish gray (2.5Y 6/2) dry; weak
medium subangular blocky structure; soft, very
friable, nonsticky and nonplastic; few fine rounded
masses of lime; slight effervescence; strongly
alkaline; gradual wavy boundary.

2C2—34 to 60 inches; grayish brown (2.5Y 5/2)
fine sand, light brownish gray (2.5Y 6/2) dry;
few fine distinct pale olive (5Y 6/3) redoximorphic
concentrations; single grain; loose; nonsticky and
nonplastic; strongly alkaline.

Range in Characteristics

Depth to sandy material: 20 to 40 inches

Notes: Some pedons have a loam or fine sandy loam
E horizon. Some pedons have Bky or Bz horizons.
Some pedons do not have a 2C horizon, but have a
fine sandy loam C horizon.

Ap horizon:
Value: 2 or 3, 3to 5dry

Btn horizon:
Hue: 10YR or 2.5Y
Value: 2 or 3,3to 5 dry
Chroma:1or2
Texture: sandy loam, fine sandy loam, or loam

Bkz horizon:
Hue: 2.5Y, 5Y, or neutral
Value: 4t0 7, 5t0 8 dry
Chroma: 0to0 3
Texture: loam or sandy loam
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2C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 410 6, 5to 7 dry
Chroma:2to 4

Letcher Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Slow over moderately rapid
Landform: Outwash plains and delta plains
Parent material: Glaciofluvial deposits
Slope: 0to 1 percent

Notes: These soils are sodic.

Taxonomic class: Coarse-loamy, mixed, superactive
Udic Natriborolls

Typical pedon:

Letcher sandy loam, in an area of Letcher-Lemert
sandy loams, 450 feet east and 280 feet south

of the northwest corner of sec. 34, T. 133 N.,
R.53W.

Ap—0 to 8 inches; black (10YR 2/1) sandy loam,
dark gray (10YR 4/1) dry; weak fine granular
structure; soft, very friable, nonsticky and
nonplastic; many very fine roots; neutral; abrupt
smooth boundary.

E—=8to 17 inches; dark gray (10YR 4/1) loamy fine
sand, gray (10YR 6/1) dry; single grain; loose;
nonsticky and nonplastic; common very fine
roots; neutral; clear irregular boundary.

Btn—17 to 24 inches; dark grayish brown (10YR 4/2)
sandy loam, grayish brown (10YR 5/2) dry; strong
coarse columnar structure parting to strong
medium subangular blocky; extremely hard, friable;
slightly sticky and slightly plastic; gray (10YR 6/1)
dry coatings of E material on tops of columns;
common very fine roots; common faint clay films
on faces of peds; few fine irregularly shaped
masses of lime; moderately alkaline; abrupt wavy
boundary.

BC—24 to 31 inches; dark grayish brown (10YR 4/2)
loamy sand, light brownish gray (10YR 6/2) dry;
weak coarse subangular blocky structure; slightly
hard, very friable, nonsticky and nonplastic;
few very fine roots; slightly alkaline; clear smooth
boundary.

C—31to 60 inches; dark'grayish brown (10YR 4/2)
loamy fine sand, grayish brown (10YR 5/2) dry;
common fine and medium distinct dark yellowish
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brown (10YR 3/4) redoximorphic concentrations;

single grain; loose; nonsticky and nonplastic;
slightly alkaline.

Range in Characteristics

Depth to lime: 10 to 25 inches
Notes: Some pedons have a Bk horizon.

Ap horizon:
Value: 2 or 3, 3to 5 dry

E horizon:

Hue: 10YR or 2.5Y

Value: 3t0 5, 5to 7 dry

Chroma: 10r2

Texture: loamy fine sand, fine sandy loam, or
sandy loam

Notes: Some cultivated pedons do not have an
E horizon.

Btn horizon:
Hue: 10YR or2.5Y
Value: 3or4, 4 or5dry
Chroma: 20r3
Texture: sandy loam, fine sandy loam, or
loam

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 3to 6, 5to 7 dry
Chroma:1to 4

Lismore Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately slow

Landform: Till plains

Parent material: Glaciolacustrine deposits over
glacial till

Slope: 0 to 6 percent

Taxonomic class: Fine-loamy, mixed Pachic Udic
Haploborolls

Typical pedon:

Lismore silty clay loam, in an area of Lismore-
Kranzburg silty clay loams, 0 to 2 percent slopes,
1,600 feet east and 300 feet south of the northwest
cornerofsec. 6, T. 136 N, R. 57 W.

Ap—o0 to 10 inches; black (10YR 2/1) silty clay loam,

very dark gray (10YR 3/1) dry; strong coarse

angular blocky structure parting to medium coarse

subangular blocky; very hard, firm, sticky and
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plastic; common very fine and fine roots; neutral;
abrupt smooth boundary.

A—10to 17 inches; black (10YR 2/1) silty ciay loam,
very dark gray (10YR 3/1) dry; moderate medium
prismatic structure parting to moderate coarse
angular blocky; very hard, firm, sticky and plastic;
common very fine and fine roots; neutral; clear
smooth boundary.

2Bw—17t0 27 inches; dark brown (10YR 3/3) clay
foam, brown (10YR 5/3) dry; moderate medium
prismatic structure parting to moderate medium
subangular blocky; hard, friable, slightly sticky
- and slightly plastic; few very fine roots; about 3
percent gravel; neutral; clear wavy boundary.

2Bk—27 to 36 inches; light olive brown (2.5Y 5/4)
loam, light brownish gray (2.5Y 6/2) dry;
moderate medium subangular blocky structure;
hard, friable, slightly sticky and slightly plastic;
about 3 percent gravel; strong effervescence;
moderately alkaline; gradual wavy boundary.

2C—36to 60 inches; dark grayish brown (2.5Y 4/2)
loam, light yellowish brown (2.5Y 6/4) dry;
common fine distinct light olive brown (2.5Y 5/6)
redoximorphic concentrations; massive; hard,
friable, slightly sticky and slightly plastic; about 3
percent gravel; many medium irregularly shaped
masses of lime; strong effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to more than 30
inches

Depth to lime: More than 20 inches

Depth to glacial till: 10 to 20 inches

A horizon:
Value: 2 or 3, 3 or4 dry

2Bw horizon:
Hue: 10YR or 2.5Y
Value: 2to 4, 3to 6 dry
Chroma:1to 4
Texture: clay loam or loam

2Bk horizon:
Hue: 2.5Y or 5Y
Value: 5 or6dry
Texture: clay loam or loam

2C horizon:
Hue: 2.5Y or5Y
Value: 5 or 6 dry
Texture: clay loam or loam
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Lohnes Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Rapid

Landform: Outwash plains

Parent material: Glaciofluvial deposits
Slope: 0 to 3 percent

Taxonomic class: Sandy, mixed Udorthentic
Haploborolls

Typical pedon:

Lohnes loamy coarse sand, 2,340 feet north and 75
feet west of the southeast corner of sec. 22, T. 150 N.,
R.62W.

A—O0to 16 inches; black (10YR 2/1) loamy coarse
sand, very dark gray (10YR 3/1) dry; weak
subangular blocky structure; soft, very friable,
slightly sticky and nonplastic; many fine roots:
neutral; gradual wavy boundary.

AC—16to 30 inches; very dark grayish brown
(10YR 2/2) loamy coarse sand, dark brown
(10YR 4/2) dry; weak medium and fine subangular
blocky structure; loose, very friable, slightly sticky
and nonplastic; common roots; neutral; gradual
wavy boundary.

C1—30to 47 inches; dark brown (10YR 4/3) coarse
sand, brown (10YR 5/3) dry; few fine faint dark
yellowish brown (10YR 4/4) moist redoximorphic
concentrations; single grain; loose; nonsticky and
nonplastic; few very fine roots; slightly alkaline;
gradual wavy boundary.

C2—47to 60 inches; dark grayish brown (2.5Y 4/2)
coarse sand, grayish brown (2.5Y 5/2) dry;
common fine faint redoximorphic concentrations
in upper part, common fine distinct brownish
yellow (10YR 6/6) redoximorphic concentrations
inlower part; single grain; loose; nonsticky and
nonplastic; strong effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 10 to 20 inches
Depth to lime: 10 to 60 inches

10 to 40 inch particle-size control section: It is
coarse sand, sand, loamy sand, or loamy coarse
sand. It averages less than 5 percent rock
fragments.

Notes: Some pedons have a Bw horizon.
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A horizon:
Value: 2 or 3, 3to 5 dry
Texture: coarse sand, sand, loamy coarse sand,
loamy sand, coarse sandy loam, or sandy
loam

C horizon:
Value: 3t0 6, 4to 7 dry
Chroma:2or3
Texture: coarse sand, sand, loamy coarse sand,
or loamy sand

Maddock Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Rapid

Landform: Delta plains

Parent material: Glaciofluvial and eolian
deposits

Slope: 1 to 15 percent

Taxonomic class: Sandy, mixed Udorthentic
Haploborolls

Typical pedon:

Maddock loamy fine sand, in an area of Maddock-
Hecla loamy fine sands, 1 to 6 percent slopes, 1,220
feet west and 150 feet north of the southeast corner
ofsec.24, T. 135N, R. 54 W,

A—0to 10 inches; black (10YR 2/1) loamy fine
sand, very dark gray (10YR 3/1) dry; weak
fine granular structure parting to single grain;
loose; nonsticky and nonplastic; many very
fine and few fine roots; neutral; clear wavy
boundary.

Bw—10 to 14 inches; dark brown (10YR 3/3) fine
sand, brown (10YR 4/3) dry; single grain; loose;
nonsticky and nonplastic; common very fine
roots; neutral; clear wavy boundary.

C1—14to 26 inches; dark yellowish brown (10YR 3/4)
fine sand, dark yellowish brown (10YR 4/4) dry;
single grain; loose; nonsticky and nonplastic;
common very fine roots; neutral; clear wavy
boundary.

C2—26 to 43 inches; dark yellowish brown (10YR
4/4) fine sand, yellowish brown (10YR 5/4) dry;
single grain; loose; nonsticky and nonplastic; few
very fine roots; slightly alkaline; gradual wavy
boundary.
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C3—43 to 60 inches; dark yellowish brown (10YR 4/4)
fine sand, yellowish brown (10YR 5/4) dry;
few fine faint dark yellowish brown (10YR 3/4)
redoximorphic concentrations; single grain;
loose; nonsticky and nonplastic; slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 10to 16 inches
Depth to lime: 30 inches or more
Notes: Some pedons have an AC horizon.

A horizon:
Value: 2 or 3, 3to 5 dry

Bw horizon:
Value: 210 5, 4 to 6 dry
Chroma: 210 4
Texture: fine sand or loamy fine sand
Notes: Some pedons do not have a Bw horizon.

C horizon:
Hue: 10YR or 2.5Y
Vaiue: 3to 6,4 to 7 dry
Chroma: 2to 4
Notes: It has a small amount of gravel in some
pedons.

Marysland Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderate over rapid
Landform: Outwash plains

Parent material: Glaciofluvial deposits
Slope: 0to 1 percent

Notes: These soils are highly calcareous.

Taxonomic class: Fine-loamy over sandy or sandy-
skeletal, mixed, superactive, frigid Typic Calciaquolls

Typical pedon:

Marysland silt loam, 2,050 feet south and 200 feet
west of the northeast corner of sec. 32, T. 136 N.,
R.58 W.

A—O0 to 8 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; weak fine granular
structure; slightly hard, very friable, slightly sticky
and slightly plastic; many fine roots; strong
effervescence; moderately alkaline; clear smooth
boundary.

Ak—8 to 14 inches; very dark gray (N 3/0) silt loam,
dark gray (N 4/0) dry; weak medium subangular

Soil Survey

blocky structure; slightly hard, very friable,
slightly sticky and slightly plastic; many very
fine roots; strong effervescence; moderately
alkaline; clear wavy boundary.

Bk—14 to 22 inches; dark gray (N 4/0) loam, gray
(N 5/0) dry; weak medium subangular blocky
structure; slightly hard, very friable, slightly
sticky and slightly plastic; common fine roots;
violent effervescence; moderately alkaline;
gradual wavy boundary.

2C1—22 to 30 inches; grayish brown (2.5Y 5/2)
loamy sand, light brownish gray (2.5Y 6/2) dry;
common medium distinct light olive brown
(2.5Y 5/6) redoximorphic concentrations; single
grain; loose; slightly sticky and nonplastic; slight
effervescence; moderately alkaline; gradual wavy
boundary.

2C2—30to 36 inches; grayish brown (2.5Y 5/2)
coarse sand, light gray (2.5Y 7/2) dry; many
medium prominent dark yellowish brown
(10YR 4/4) redoximorphic concentrations;
single grain; loose; nonsticky and nonplastic;
slight effervescence; moderately alkaline;
gradual wavy boundary.

2C3—36 to 60 inches; grayish brown (2.5Y 5/2)
gravelly coarse sand, light gray (2.5Y 7/2) dry;
single grain; loose; nonsticky and nonplastic;
about 20 percent gravel; slight effervescence;
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 30 inches
Depth to sand and gravel: 20 to 40 inches
Notes: Some pedons have a C horizon.

A horizon:
Hue: 10YR, 2.5Y, or neutral
Chroma:0to 1

Bk horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 3to 6, 4to 7 dry
Chroma: 0to 2
Texture: loam, clay loam, or sandy clay
lcam

2C horizon:
Hue: 2.5Y or 5Y
Value: 3t0 6
Chroma:1or2
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Minnewaukan Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Rapid

Landform: Lake plains

Parent material: Glaciofluvial deposits
Slope: 0 to 3 percent

Taxonomic class: Mixed, frigid Typic Psammagquents

Typical pedon:

Minnewaukan loamy fine sand, 1,055 feet south and
150 feet west of the northeast corner of sec. 17,
T.151N.,R.63W.

A—O0 to 3 inches; black (10YR 2/1) loamy fine sand,
dark gray (10YR 4/1) dry; weak fine subangular
blocky and granular structure; soft, very friable,
slightly sticky and nonplastic; many roots; about
1 percent gravel; slight effervescence; slightly
alkaline; abrupt smooth boundary.

AC—3 to 5 inches; dark grayish brown and very dark
grayish brown (2.5Y 4/2 and 2.5Y 3/2) loamy
coarse sand, grayish brown (2.5Y 5/2) dry; single
grain; nonsticky and nonplastic; many roots; about
15 percent gravel; slight effervescence; slightly
alkaline; clear smooth boundary.

C—5to 16 inches; dark grayish brown with olive brown
(2.5Y 4/2 with 2.5Y 4/4) loamy sand, light brownish
gray (2.5Y 6/2) dry; many fine distinct dark
yellowish brown (10YR 4/4) redoximorphic
concentrations; weak coarse prismatic structure
parting to weak medium subangular blocky; soft,
very friable, slightly sticky and nonplastic; few
roots; about 1 percent gravel; slight effervescence;
slightly alkaline; clear wavy boundary.

Cg1—16to 28 inches; olive gray and olive (5Y 4/2 and
SY 4/3) loamy sand, light gray and light olive gray
(5Y 6/1 and 5Y 6/2) dry; very weak coarse
prismatic structure; slightly sticky and nonplastic;
few fine roots; about 10 percent pebbles; about 30
percent of sand and pebbles are shale fragments;
few fine masses of lime; slight effervescence;
slightly alkaline; clear wavy boundary.

Cg2—28 to 36 inches; olive gray and gray (5Y 5/2 and
SY 5/1) fine sand, light gray (5Y 7/2) dry; single
grain; nonsticky and nonplastic; about 1 percent
gravel; slight effervescence; slightly alkaline; clear
smooth boundary.
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Cg3—36to 50 inches; dark brown (10YR 3/3) fine
sand, brown (10YR 4/3 and 10YR 5/3) dry; single
grain; nonsticky and nonplastic; few small iron and
manganese concretions; slight effervescence;
moderately alkaline.

Cg4—50 to 60 inches; olive (5Y 4/3) fine sand, pale
olive (5Y 6/3) dry; single grain; nonsticky and
nonplastic; slight effervescence; moderately
alkaline.

Range in Characteristics

10 to 40 inch particle-size control section: loamy
fine sand, loamy sand, fine sand, or sand
Notes: Some pedons have horizons that contain 1 to
20 percent gravel.
A and AC horizons:

Hue: 10YR, 2.5Y, or 5Y

Value: 310 6 dry

Texture: ranges from fine sandy loam to sand
C horizon:

Hue: 10YR, 2.5Y, 5Y, or 5GY

Nutley Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Slow

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0to 25 percent

Notes: These soils are calcareous.

Taxonomic class: Fine, smectitic, frigid Chromic
Hapluderts

Typical pedon:
Nutley silty clay, 360 feet south and 250 feet east
of the northwest corner of sec. 8, T. 121 N., R. 58 W.

Ap—O0 to 7 inches; black (10YR 2/1) silty clay, dark
gray (10YR 4/1) dry; moderate fine granular
structure; slightly hard, friable, moderately sticky
and moderately plastic; slight effervescence
throughout (HCI, unspecified); moderately alkaline;
abrupt smooth boundary.

Bss—7 to 20 inches; dark grayish brown (2.5Y 4/2)
clay, light brownish gray (2.5Y 6/2) dry; weak
coarse prismatic structure parting to moderate
very fine and fine angular blocky; hard, firm,
moderately sticky and moderately plastic; slight
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effervescence throughout (HCI, unspecified);
moderately alkaline; few intersecting slickensides;
gradual wavy boundary.

Css—20 to 48 inches; olive (5Y 5/3) clay, pale
yellow (5Y 7/3) dry; common fine prominent
yellowish red (5YR 4/6) redoximorphic
concentrations and common fine distinct gray
(5Y 5/1) redoximorphic depletions; weak fine
angular blocky structure; very hard, firm, very
sticky and moderately plastic; strong
effervescence throughout (HCI, unspecified);
moderately alkaline; fine tongues of dark gray
(10YR 4/1) and black (10YR 2/1); few intersecting
slickensides; diffuse wavy boundary .

C—48 to 60 inches; olive (5Y 5/3) clay, pale yellow
(5Y 7/3) dry; many medium prominent yellowish
red (5YR 4/6) redoximorphic concentrations
and many medium distinct gray (5Y 5/1)
redoximorphic depletions; weak fine and
medium angular blocky structure; very hard,
firm, very sticky and moderately plastic; strong
effervescence throughout (HCI, unspecified);
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches

Depth to lime: 0 to 10 inches

10 to 40 inch particle-size control section: Silty
clay, silty clay loam, or clay

Notes: When the soil is dry, cracks 1/2 to 2 inches
wide and several feet long extend downward through
the B horizon. Some pedons have a BC or Bk horizon.

Ap horizon:
Texture: silty clay loam, silty clay, clay, or clay
loam

Bss horizon:
Texture: clay, silty clay, or silty clay loam

C horizon:
Texture: clay, silty clay, or silty clay loam
Notes: It has gypsum in some pedons.

Overly Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderate

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 1 percent
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Typical pedon:

Overly silty clay loam, 2,380 feet south and 500 feet
west of the northeast corner of sec. 17, T. 135N,
R.54 W.

Ap—o0 to 8 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; strong coarse
subangular blocky structure parting to moderate
medium granular; very hard, friable, sticky
and plastic; many fine and very fine roots; neutral;
abrupt smooth boundary.

A—=8 to 17 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; strong coarse
subangular blocky structure; very hard, friable,
sticky and plastic; common fine and very fine
roots; neutral; clear smooth boundary.

Bw1—17 to 30 inches; very dark brown (10YR 2/2)
silty clay loam, dark grayish brown (10YR 4/2)
dry; moderate medium prismatic structure parting
to moderate fine angular blocky; very hard, firm;
sticky and plastic; few very fine roots; neutral;
clear wavy boundary.

Bw2—30 to 39 inches; dark brown (10YR 3/3) silty
clay loam, brown (10YR 4/3) dry; moderate
medium prismatic structure parting to moderate
fine subangular blocky; very hard, firm,
sticky and plastic; neutral; gradual wavy
boundary.

Bk1—39 to 48 inches; brown (10YR 4/3) silty
clay loam, pale brown (10YR 6/3) dry;
moderate medium angular blocky structure;
hard, friable, slightly sticky and slightly
plastic; common medium irregularly shaped
masses of lime; strong effervescence;
moderately alkaline; clear wavy boundary.

Bk2—48 to 56 inches; grayish brown (2.5Y 5/2)
silty clay loam, light gray (2.5Y 7/2) dry; few
fine prominent yellowish red (5YR 5/6)
redoximorphic concentrations; moderate
medium angular blocky structure; hard, friable,
slightly sticky and slightly plastic; common
medium irregularly shaped masses of lime;
strong effervescence; moderately alkaline;
clear wavy boundary.

C—56 to 60 inches; grayish brown (2.5Y 5/2) silt
loam, light gray (2.5Y 7/2) dry; many medium
prominent yellowish red (5YR 5/8) redoximorphic
concentrations; massive; slightly hard and very
friable; slightly sticky and slightly plastic; strong
effervescence; moderately atkaline.
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Range in Characteristics
Mollic epipedon thickness: 16 to 40 inches

A horizon:
Value: 2 or 3,3 or4 dry

Bw horizon:
Hue: 10YR or2.5Y
Value: 2to0 4, 4 or 5 dry
Chroma:1t0 3

Bk horizon:
Value: 310 6, 4t0 7 dry
Chroma:2to 4

C horizon:
Hue: 2.5Y or5Y
Value: 410 6,6 or 7 dry
Chroma:2to 4
Texture: silty clay loam or silt loam
Notes: It has strata of sand below a depth of
40 inches in some pedons.

Parnell Series

Depth class: Very deep

Drainage class: Very poorly drained
Permeability: Slow

Landform: Till plains

Parent material: Alluvium

Slope: 0 to 1 percent

Taxonomic class: Fine, smectitic, frigid Vertic
Argiaquolls

Typical pedon:

Parnell silty clay loam, 2,300 feet south and 1,710
feet west of the northeast corner of sec. 8, T. 133 N.,
R.56 W.

Ap—O0 to 7 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; moderate fine
subangular blocky structure parting to weak fine
granular; hard, firm, sticky and plastic; many fine
and very fine and common medium roots; neutral;
abrupt smooth boundary.

A—T7 to 17 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; moderate medium
prismatic structure parting to moderate coarse
subangular blocky; hard, friable, slightly sticky and
plastic; common fine and very fine and few
medium roots; coatings of clean sand and silt of
faces of peds; slightly acid; clear wavy boundary.
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Btg1—17 to 24 inches; black (5Y 2/1) silty clay,
dark gray (5Y 4/1) dry; moderate medium
prismatic structure parting to strong medium
angular blocky; very hard, firm, sticky and plastic;
common fine and many very fine roots;
few faint clay films on faces of peds; slightly
acid; gradual smooth boundary.

Btg2—24 to 38 inches; black (5Y 2/1) silty clay, dark
gray (5Y 4/1) dry; few fine distinct olive (5Y 5/4)
redoximorphic concentrations; weak medium
prismatic structure parting to weak medium
subanguiar blocky; very hard, very firm,
sticky and plastic; common very fine roots; few
faint clay film on faces of peds; neutral; gradual
wavy boundary.

Btg3-—38 to 60 inches; black (5Y 2/1) silty clay,
gray (5Y 5/1) dry; few fine distinct olive (5Y 5/4)
redoximorphic concentrations; weak medium
subangular blocky structure; very hard, very firm,
sticky and plastic; few faint clay films on faces of
peds; neutral.

Range in Characteristics

Mollic epipedon thickness: 24 to more than 60
inches

Depth to lime: 35 to more than 60 inches
Notes: Some pedons have an O horizon up to 6
inches thick. Some pedons have a Cg horizon.

A horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 2 0or 3
Chroma: 0 or 1

Btg horizon:
Hue: 2.5Y or5Y
Value: 2to 4
Chroma: 1or2
Texture: silty clay, silty clay loam, or clay
loam

Peever Series

Depth class: Very deep
Drainage class: Well drained
Permeability: Slow
Landform: Till plains

Parent material: Glacial till
Slope: 0 to 6 percent

Taxonomic class: Fine, smectitic Udic Argiborolls
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redoximorphic depletions and few fine prominent
strong brown (7.5YR 4/6) relict redoximorphic
concentrations; massive; hard, friable, slightly
sticky and slightly plastic; about 3 percent gravel;
common fine irregularly shaped masses of lime;
strong effervescence; moderately alkaline.

Typical pedon:

Peever clay loam, in an area of Peever-Gwinner
complex, 3 to 6 percent slopes, 2,190 feet west and
150 feet south of the northeast corner of sec. 23,
T.134N.,R. 57 W.

Ap—O0 to 8 inches; black (10YR 2/1) clay loam,

very dark gray (10YR 3/1) dry; moderate medium
subangular blocky structure parting to weak fine
granular; slightly hard, friable, slightly sticky and
slightly plastic; few very fine roots; about 2
percent gravel; neutral; abrupt smooth boundary.

Bt1—8 to 15 inches; dark grayish brown (10YR 4/2)

clay loam, grayish brown (10YR 5/2) dry;
moderate medium prismatic structure parting
to moderate medium subangular blocky; hard,
firm, slightly sticky and plastic; few very fine
roots; common distinct clay films on faces of
peds; 1/4 to 1-inch black (10YR 2/1) tongues
of A horizon; about 1 percent gravel; neutral;
clearirregular boundary.

Bt2—15 to 20 inches; dark grayish brown (2.5Y 4/2)

clay, grayish brown (2.5Y 5/2) dry; strong medium
prismatic structure parting to strong fine angular
blocky; very hard, very firm, sticky and plastic;
many prominent clay films on faces of peds;
about 1 percent gravel; slightly alkaline; clear
wavy boundary.

Bk1—20 to 34 inches; light ofive brown (2.5Y 5/4)

clay loam, pale yellow (2.5Y 7/4) dry; moderate
medium prismatic structure parting to moderate
medium subangular blocky; hard, firm, slightly
sticky and slightly plastic; about 3 percent

gravel; common fine irreguiarly shaped masses

of lime; violent effervescence; moderately alkaline;
gradual wavy boundary.

Bk2—34 to 43 inches; olive brown (2.5Y 4/4) clay

loam, light yellowish brown (2.5Y 6/4) dry; few
fine prominent gray (5Y 5/1) relict redoximorphic
depletions and common fine prominent strong
brown (7.5YR 4/6) relict redoximorphic
concentrations; weak medium subangular blocky
structure; hard, firm, slightly sticky and slightly
plastic; about 3 percent gravel; few fine irregularly
shaped nests of gypsum; few fine irregularly
shaped masses of lime; strong effervescence;
moderately alkaline; gradual wavy boundary.

C—43to 60 inches; dark grayish brown (2.5Y 4/2)

clay loam, light brownish gray (2.5Y 6/2) dry;
common fine prominent gray (5Y 5/1) relict

Range in Characteristics
Mollic epipedon thickness: 7 to 16 inches

Ap horizon:
Value: 2 or 3,3 or4 dry

Bt horizon:
Value: 2to 4, 4to 6 dry
Chroma:1to3
Texture: clay, clay loam, or silty clay

Bk horizon:
Value: 4 to 6, 5to 7 dry
Texture: clay loam or clay

C horizon:
Value: 4to 6, 5t0 7 dry
Texture: clay loam or clay
Notes: It has few to common nests of gypsum
in many pedons.

Perella Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderately slow

Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 1 percent

Taxonomic class: Fine-silty, mixed, superactive,
frigid Typic Endoaguolls

Typical pedon:

Perella silty clay loam, 1,390 feet north and 300
feet west of southeast corner of sec. 31, T. 162 N.,
R.51W.

A1—0 to 9 inches; black (N 2/0) silty clay loam,
very dark gray (N 3/0) dry; moderate very fine
angular blocky structure; very hard, very friable,
sticky and slightly plastic; many roots; many
pores, neutral; clear irregular boundary.

A2—9 to 14 inches; very dark gray (5Y 3/1) siity
clay loam, dark gray (5Y 4/1) dry, few fine
prominent light olive brown (2.5Y 5/6)
redoximorphic concentrations; moderate very
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fine angular blocky structure; very hard, very
friable, sticky and slightly plastic; many roots;
many pores; neutral; clear wavy boundary.

Bg1—14 to 18 inches; very dark gray (5Y 3/1) silty
clay loam, gray (5Y 5/1) dry; many fine prominent
dark yellowish brown (10YR 4/4) and distinct
olive (5Y 4/3) redoximorphic concentrations;
strong fine and very fine angular blocky structure;
hard, friable, sticky and plastic; common
roots; many fine pores, neutral; gradual wavy
boundary.

Bg2—18 to 24 inches; dark gray (5Y 4/1) silty clay
loam, gray (5Y 5/1) dry; many fine prominent
dark reddish brown (5YR 3/3) and many fine
distinct olive (5Y 5/4) redoximorphic
concentrations; moderate medium and thin platy
structure; hard, friable, sticky and plastic; few
roots; many fine pores; slightly alkaline; clear
wavy boundary.

Cg1—24 to 30 inches; olive gray (5Y 5/2) silt loam,
light gray (5Y 7/2) dry; many fine prominent
strong brown (7.5YR 5/6) and dark reddish brown
(5YR 3/4) and many large prominent dark reddish
brown (5YR 2/2) redoximorphic concentrations;
moderate medium and thin platy structure; hard,
friable, slightly sticky and slightly plastic; few
roots; common fine pores, slightly alkaline;
gradual wavy boundary.

Cg2—30to 52 inches; gray (5Y 6/1) silt loam, light
gray (5Y 7/1) dry; many fine prominent strong
brown (7.5YR 5/6) redoximorphic concentrations;
massive; hard, friable, slightly sticky and slightly
plastic; few medium pores; many small iron-
manganese accumulations; slight effervescence;
moderately alkaline; gradual wavy boundary.

Cg3—52 to 60 inches; light olive brown (2.5Y 5/4)
silty clay loam, pale yeliow (2.5Y 7/4) dry; many
medium prominent gray (5Y 6/1) redoximorphic
depletions and many fine prominent strong brown
(7.5YR 5/6) redoximorphic concentrations;
massive; hard, friable, sticky and plastic; few soft
small iron accumulations; slight effervescence;
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 10 to 24 inches
Depth to lime: 16 to 36 inches

Notes: Some pedons have a Bkg horizon below a
depth of 16 inches.

A horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Texture: silt loam or silty clay loam

Bg horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 2 to 4, 3 to 6 dry
Chroma:0to 3
Texture: silt loam or silty clay loam

Cg horizon:
Value: 4t0 6, 5t0 7 dry
Texture: silt, silt loam, or silty clay loam

Rauville Series

Depth class: Very deep

Drainage class: Very poorly drained
Permeability: Moderately slow over moderately
rapid

Landform: Flood plains

Parent material: Alluvium

Slope: 0 to 1 percent

Notes: These soils are calcareous.

Taxonomic class: Fine-silty, mixed, superactive,
calcareous, frigid Cumulic Endoaquoils

Typical pedon:

Rauville silty clay loam, 1,530 feet west and 600
feet north of the southeast corner of sec. 11,
T.134N.,R. 56 W.

A—0 to 2 inches; black (10YR 2/1) silty clay loam,
dark gray (10YR 4/1) dry; weak fine granutar
structure; slightly hard, friable, slightly sticky
and slightly plastic; many fine roots; strong
effervescence; moderately alkaline; clear
smooth boundary.

Ag—2 to 40 inches; black (N 2/0} silty clay loam,
very dark gray (N 3/0) dry; weak fine granular
structure; hard, friable, sticky and plastic;
common fine and medium roots; slight
effervescence; moderately alkaline; clear
wavy boundary.

2Cg1—40to 44 inches; dark gray (5Y 4/1) fine
sandy loam, light gray (5Y 6/1) dry; common
fine prominent dark yellowish brown (10YR 4/6)
redoximorphic concentrations; massive; slightly
hard, very friable, slightly sticky and
nonplastic; few fine roots; slight effervescence;
moderately alkaline; clear wavy boundary.
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2Cg2—44 to 48 inches; dark gray (5Y 4/1) fine sandy
loam, light gray (5Y 6/1) dry; many medium
prominent dark yellowish brown (10YR 4/6)
redoximorphic concentrations; single grain;
slightly hard, very friable, slightly sticky and
slightly plastic; slight effervescence; moderately
alkaline; clear wavy boundary.

3Cg3—48to 60 inches; dark gray (5Y 4/1) gravelly
sandy loam, light gray (5Y 6/1) dry; common
medium prominent dark yellowish brown
(10YR 4/6) redoximorphic concentrations;
single grain; loose; nonsticky and nonplastic;
about 20 percent rock fragments; slight
effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 24 to more than 60
inches

Depth to loamy material: 40 to 60 inches
Notes: Some pedons have an O horizon.

A horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 2 or 3, 3to 5 dry
Chroma:0to 2

2Cg and 3Cg horizons:
Hue: 2.5Y or 5Y
Value: 4 to 6, 510 8 dry
Chroma:1to4

Renshaw Series

Depth class: Very deep

Drainage class: Somewhat excessively drained
Permeability: Moderate over very rapid
Landform: Qutwash plains and terraces

Parent material: Glaciofluvial deposits

Slope: 0 to 6 percent

Taxonomic class: Fine-loamy over sandy or sandy-
skeletal, mixed, superactive Udic Haploborolls

Typical pedon:

Renshaw loam, in an area of Renshaw-Sioux
complex, 0 to 6 percent slopes, 660 feet south and
1,060 feet west of the northeast corner of sec. 16,
T.136 N., R. 58 W. (fig. 9)

Ap—0 to 7 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak fine subangular blocky
structure parting to weak fine granular; slightly
hard, very friable; slightly sticky and slightly

Soil Survey

Figure 9. Typical pedon of Renshaw loam.
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plastic; many very fine roots; neutral; abrupt
smooth boundary.

Bw—7 to 15 inches; very dark grayish brown
(10YR 3/2) loam, dark grayish brown (10YR 4/2)
dry; weak medium prismatic structure parting to
weak medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; many
fine roots; neutral; clear wavy boundary.

2C—151t0 60 inches; yellowish brown (10YR 5/4)
gravelly sand, light yellowish brown (10YR 6/4)
dry; single grain; loose; nonsticky and nonplastic;
about 25 percent gravel; slight effervescence;
slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 10to 16 inches
Depth to sand and gravel: 14 to 20 inches

Ap horizon:
Value: 2 or 3, 3 or 4 dry

Bw horizon:
Value: 3or4, 3to 5dry
Chroma: 1to 3
Texture: loam or gravelly loam

Rifle Series

Depth class: Very deep

Drainage class: Very poorly drained
Permeability: Moderately rapid
Landform: Low terraces

Parent material: Organic deposits
Slope: 0to 1 percent

Taxonomic class: Euic Typic Borohemists

Typical pedon:
Rifle mucky peat, 2,000 feet west and 830 feet south
of the northeast corner of sec. 12, T. 135 N., R. 53 W.

Oe—0to 9 inches; very dark gray (10YR 3/1) broken
face, black (10YR 2/1) broken face and rubbed
mucky peat; about 60 percent fibers, 18 percent
rubbed; massive; nonsticky and nonplastic; few
coarse, common medium, and many fine and
very fine roots; few shell fragments; very slight
effervescence; slightly alkaline; clear wavy
boundary.

Oa1—91to 13inches; very dark brown (10YR 2/2)
broken face, black (10YR 2/1) rubbed, muck; about
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50 percent fiber, 10 percent rubbed; massive;
nonsticky and nonplastic; common fine and many
very fine roots; few shell fragments; very slight
effervescence; slightly alkaline; clear smooth
boundary.

Qa2—131to0 20 inches; very dark brown (10YR 2/2)
and grayish brown (10YR 5/2) broken face, and
black (10YR 2/1) rubbed, muck; about 70 percent
fiber, 10 percent rubbed; massive; nonsticky and
nonplastic; common fine and very fine roots;
common shell fragments; strong effervescence;
slightly alkaline; clear smooth boundary.

O’e1—201t0 27 inches; dark brown (7.5YR 3/4) broken
face, black (10YR 2/1) rubbed, mucky peat; about
80 percent fiber, 25 percent rubbed; massive;
nonsticky and nonplastic; few very fine roots;
neutral; gradual smooth boundary.

0O'e2—27 to 50 inches; dark brown (7.5YR 3/4) broken
face, black (10YR 2/1) rubbed, mucky peat; about
90 percent fiber, 30 percent rubbed; massive;
nonsticky and nonplastic; neutral; gradual smooth
boundary.

0’'e3—50to 60 inches; dark brown (7.5YR 3/4) broken
face, black (10YR 2/1) rubbed, mucky peat; about
85 percent fiber, 25 percent rubbed; nonsticky and
nonplastic; massive; neutral.

Range in Characteristics

Thickness of organic materials: More than 51 inches
Notes: The organic material is primarily woody and
herbaceous fibers. Some pedons contain surface
layers composed of sapric material.

Oe horizon:
Value: 2 to 4 broken face, 2 or 3 rubbed
Chroma: 1to 4 broken face, 1 rubbed

Oa horizon:
Value: 2 to 5 broken face, 2 or 3 rubbed
Chroma: 1 or 2 broken face, 1 rubbed

Rosewood Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderately rapid
Landform: Delta plains

Parent material: Glaciofluvial deposits
Slope: 0to 1 percent

Notes: These soils are highly calcareous.
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Taxonomic class: Sandy, mixed, frigid Typic
Calciaquolls

Typical pedon:

Rosewood fine sandy loam, 580 feet west and 290
feet north of the southeast corner of sec. 24,
T.133N.,R.53W.

A1—0 to 8 inches; black (10YR 2/1) fine sandy
loam, dark gray (10YR 4/1) dry; weak fine
subangular blocky structure; slightly hard, very
friable, slightly sticky and nonplastic; many very
fine roots; slight effervescence; slightly alkaline;
gradual smooth boundary.

A2—8 to 14 inches; black (10YR 2/1) fine sandy
loam, dark gray (10YR 4/1) dry; moderate medium
subangular blocky structure; slightly hard, very
friable, slightly sticky and nonplastic; many fine
roots; slight effervescence; slightly alkaline; abrupt
wavy boundary.

Bkg1—14to 19 inches; gray (5Y 5/1) fine sandy
loam, light gray (5Y 6/1) dry; few fine distinct
olive (5Y 5/3) redoximorphic concentrations;
weak medium subangular blocky structure;
soft, very friable, slightly sticky and
nonplastic; common fine roots; violent
effervescence; moderately alkaline; clear
wavy boundary.

Bkg2—19 to 27 inches; grayish brown (2.5Y 5/2)
fine sand, light brownish gray (2.5Y 6/2) dry;
common fine distinct light olive brown (2.5Y 5/4)
redoximorphic concentrations; single grain; loose;
nonsticky and nonplastic; strong effervescence;
moderately alkaline; gradual wavy boundary.

Cg—27 to 60 inches; grayish brown (2.5Y 5/2)
fine sand, light brownish gray (2.5Y 6/2) dry,
many medium prominent dark yellowish brown
(10YR 4/6) redoximorphic concentrations; single
grain; loose; nonsticky and nonplastic; slight
effervescence; slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to loamy fine sand and coarser material:
Less than 20 inches

A horizon:
Hue: 10YR, 2.5Y, or neutral
Value: 2 or 3
Chroma:0to 2
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Bkg horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 4t0 6
Texture: fine sandy loam, sandy loam, [oamy
fine sand, fine sand, or loamy sand

Cg horizon:
Hue: 2.5Y or 5Y
Value: 4107
Chroma:1or2

Ryan Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Very slow
Landform: Flood plains

Parent material: Alluvium

Slope: 0to 1 percent

Notes: These soils are saline-sodic.

Taxonomic class: Fine, smectitic, frigid Typic
Natraquerts

Typical pedon:
Ryan silty clay, 1,810 feet south and 1,735 feet west
of the northeast corner of sec. 36, T. 132 N., R. 60 W.

E—O0 to 2 inches; black (10YR 2/1) silty clay, dark
gray (10YR 4/1) dry; weak thin platy and weak
thin angular blocky structure; very hard, firm,
moderately sticky and moderately plastic; common
fine roots throughout; moderately alkaline; abrupt
smooth boundary.

Btn1—2 to 4 inches; black (10YR 2/1) silty clay, dark
gray (5Y 4/1) dry; strong medium and coarse
columnar structure parting to strong fine angular
blocky; very hard, firm, very sticky and very
plastic; few fine roots throughout; many faint
clay films on faces of peds; strongly alkaline;
clear smooth boundary; top of columns coated
with gray (5Y 5/1) silt coatings; many faint clay
films on faces of peds.

Btn2—4 1o 8 inches; black (10YR 2/1) silty clay,
dark gray (5Y 4/1) dry; moderate medium
and coarse prismatic structure parting to
strong fine angular blocky; very hard, firm,
very sticky and very plastic; common fine
roots throughout; many faint clay films on
faces of peds; slight effervescence throughout
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(HCI, unspecified); strongly alkaline; clear wavy
boundary.

Bg1—=8to 22 inches; black (10YR 2/1) silty clay, dark
gray (N 4/0) dry; weak coarse prismatic structure
parting to moderate fine subangular blocky; very
hard, firm, very sticky and very plastic; few fine
roots throughout; strong effervescence throughout
(HCI, unspecified); strongly alkaline; few lime
masses; gradual wavy boundary.

Bg2—22 to 36 inches; black (10YR 2/1) silty clay,
dark gray (N 4/0) dry; weak medium prismatic
structure parting to moderate medium subangular
blocky; very hard, firm, very sticky and very
plastic; strong effervescence throughout (HCI,
unspecified); strongly alkaline; few lime masses;
common fine salt crystals; gradual wavy boundary.

Cg—36 to 60 inches; very dark gray (5Y 3/1) silty clay,
gray (N 5/0) dry; massive; very hard, firm, very
sticky and very plastic; strong effervescence
throughout (HCI, unspecified); strongly alkaline;
common fine gypsum crystals; few fine lime
masses.

Range in Characteristics

Mollic epipedon thickness: 20 to 50 inches

Depth to lime: 0 to 10 inches

Notes: Where uncultivated, the combined thickness
of the A and E horizons is less than 5 inches. Some
pedons have a Binz, Bk, or Bkz horizon. Coarser
textured deposits are below a depth of 40 inches in
some pedons.

E horizon:
Texture: loam, silt loam, silty clay loam, or
silty clay

Btn horizon:
Texture: clay or silty clay

Bg and Cg horizons:
Texture: silty clay, clay, or silty clay loam

Serden Series

Depth class: Very deep

Drainage class: Excessively drained
Permeability: Rapid

Landform: Delta plains

Parent material: Eolian deposits
Slope: 1 to 35 percent
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Taxonomic class: Mixed, frigid Typic Udipsamments

Typical pedon:

Serden fine sand, in an area of Serden-Duneland
complex, 1 to 35 percent slopes, 1,050 feet north
and 1,130 feet west of the southeast corner of
sec. 35, T.136 N., R. 53 W.

A—O0to 5 inches; very dark grayish brown (10YR 3/2)
fine sand, dark grayish brown (10YR 4/2) dry;
single grain; loose; nonsticky and nonplastic;
many fine and very fine roots; neutral; clear
wavy boundary.

C1—5to 14 inches; dark brown (10YR 4/3) fine
sand, brown (10YR 5/3) dry; single grain; loose;
nonsticky and nonplastic; common fine and
very fine roots; neutral; clear smooth boundary.

C2—14to 60 inches; dark yellowish brown (10YR 4/4)
fine sand, yellowish brown (10YR 5/4) dry; single
grain; loose; nonsticky and nonplastic; neutral.

Range in Characteristics
Depth to lime: 36 to more than 60 inches

A horizon:
Value: 2to 4, 3to 6 dry
Chroma:1or2

C horizon:
Hue: 10YR or2.5Y
Value: 310 6,510 7 dry
Chroma: 2to 4

Sioux Series

Depth class: Very deep

Drainage class: Excessively drained
Permeability: Very rapid

Landform: Outwash plains, till plains, and
moraines

Parent material: Glaciofluvial deposits
Slope: 0to 15 percent

Taxonomic class: Sandy-skeletal, mixed Udorthentic
Haploborolls .

Typical pedon:

Sioux sandy loam, in an area of Renshaw-Sioux
complex, O to 6 percent slopes, 630 feet south and
1,760 feet west of the northeast corner of sec. 6,
T.133N,,R. 54 W.
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Ap—o0 to 7 inches; black (10YR 2/1) sandy loam, very
dark gray (10YR 3/1) dry; moderate medium
subangular blocky structure parting to weak fine
granular; soft, very friable, slightly sticky and
slightly plastic; common very fine roots; about 3
percent gravel; slightly alkaline; abrupt smooth
boundary.

Bk—7 to 24 inches; dark grayish brown (10YR 4/2)
very gravelly loamy coarse sand, grayish
brown (10YR 5/2) dry; single grain; loose;
nonsticky and nonplastic; about 45 percent
gravel; lime on undersides of pebbles; slight
effervescence; slightly alkaline; gradual wavy
boundary.

C—24to 60 inches; brown (10YR 4/3) very gravelly
coarse sand, pale brown (10YR 6/3) dry; single
grain; loose; nonsticky and nonplastic; about 40
percent gravel; slight effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 14 inches

Depth to lime: 3to 8 inches

Depth to sand and gravel: 6 to 14 inches

Notes: Some pedons have lime to the surface. Some
pedons have an AC horizon

Ap horizon:
Value: 2 or 3, 3to 5dry
Texture: sandy loam or cobbly sandy loam

C horizon:
Hue: 10YRor2.5Y .
Value: 4to 6,5t0 7 dry
Chroma:2to 4

Southam Series

Depth class: Very deep

Drainage class: Very poorly drained
Permeability: Slow

Landform: Till plains

Parent material: Alluvium

Slope: 0 to 1 percent

Notes: These soils are calcareous.

Taxonomic class: Fine, smectitic, calcareous, frigid
Cumulic Vertic Endoaquolls

Typical pedon:

Southam silt loam, 1,300 feet north and 1,240 feet
west of the southeast corner of sec. 29, T. 133 N.,
R.58W.

Soil Survey

Ag1—0 to 8 inches; black (5Y 2/1) silt loam, dark
gray (5Y 4/1) dry; weak fine subangular blocky
structure; hard, firm, slightly sticky and
slightly plastic; few fine snail shell fragments;
slight effervescence; slightly alkaline; clear
wavy boundary.

Ag2—8 to 15 inches; black (5Y 2/2) silty clay loam,
olive gray (5Y 4/2) dry; massive; very hard,
very firm; sticky and plastic; common fine snail
shell fragments; strong effervescence; slightly
alkaline; gradual wavy boundary.

Ag3—15 to 33 inches; black (5Y 2/2) silty clay,
dark gray (5Y 4/1) dry; few fine prominent
light olive brown (2.5Y 5/4) redoximorphic
concentrations; massive; extremely hard,
very firm, very sticky and very plastic;
common fine snail shell fragments; strong
effervescence; moderately alkaline; gradual
wavy boundary.

Cg1—33to 47 inches; olive gray (5Y 4/2) silty
clay, gray (56Y 6/1) dry; common fine prominent
light yellowish brown (2.5Y 6/4) redoximorphic
concentrations; massive; extremely hard,
very firm, very sticky and very plastic; many
fine snail shell fragments; strong effervescence;
moderately alkaline; gradual wavy boundary.

Cg2—47 to 60 inches; dark gray (5Y 4/1) silty
clay, gray (5Y 6/1) dry; many fine prominent
light yellowish brown (2.5Y 6/4) redoximorphic
concentrations; massive; extremely hard, very
firm, very sticky and very plastic; many
fine snail shell fragments; strong effervescence;
moderately alkaline.

Range in Characteristics

Depth to lime: 0 to 10 inches
Notes: Some pedons have an O horizon up to 6
inches thick. Some pedons have a 2C horizon.

Ag horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 20r3,3to 5dry
Chroma: 0to 2

Cg horizon:
Hue: 2.5Y, 5Y, 5GY, or neutral
Value: 3to 7, 4 to 8 dry
Chroma: 0to 2
Texture: silty clay, silty clay loam, or
clay
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Spottswood Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Moderate over very rapid
Landform: Outwash plains

Parent material: Glaciofluvial deposits
Slope: 0 to 3 percent

Taxonomic class: Fine-loamy over sandy or sandy-
skeletal, mixed, superactive Pachic Udic Haploborolls

Typical pedon:

Spottswood loam, 390 feet north and 950 feet
east of the southwest corner of sec. 19, T. 110 N,
R.50W.

Ap—O0to 10 inches; black (10YR 2/1) loam, very
dark gray (10YR 3/1) dry; moderate medium
subangular blocky structure parting to moderate
fine and medium granular; hard, friable, slightly
sticky and slightly plastic; common very fine and
few fine roots; common very fine pores; common
fine worm casts; 2 percent subrounded gravel;
neutral; abrupt smooth boundary.

Bw1—10to 17 inches; black (10YR 2/1) loam,

very dark gray (10YR 3/1) dry; weak coarse
prismatic structure parting to moderate medium
and coarse subangular blocky; hard, friable,
slightly sticky and slightly plastic; common very
fine and few fine roots; common very fine pores;
common fine worm casts; 1 percent subrounded
gravel; neutral; gradual wavy boundary.

Bw2—17 to 22 inches; olive brown (2.5Y 4/3)
sandy loam, light olive brown (2.5Y 5/3) dry;
weak coarse prismatic structure parting to
moderate coarse subangular blocky; hard,
friable, slightly sticky and slightly plastic;
common very fine roots; common very fine
pores; common discontinuous black (10YR 2/1)
organic coats on faces of peds; 11 percent
subrounded gravel; slightly alkaline; clear wavy
boundary.

BC—22 to 26 inches; olive brown (2.5Y 4/3) sandy
loam, light olive brown (2.5Y 5/3) dry; common
fine prominent yellowish brown (10YR 5/6 and
10YR 5/4) iron masses; weak coarse subangular
blocky structure; slightly hard, very friable; few
fine roots; common fine pores; few discontinuous
black (10YR 2/1) organic coats on faces of peds;
very slight effervescence; 13 percent subrounded
gravel; slightly alkaline; abrupt smooth boundary.
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2C—26 10 80 inches; grayish brown (2.5Y 5/2) gravelly
sand, light brownish gray (2.5Y 6/2) dry; few
fine prominent yellowish brown (10YR 5/6) iron
masses; single grain; loose; few discontinuous
lime coats on sand and gravel; strong
effervescence; 27 percent subrounded gravel;
slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to more than 60
inches

Depth to lime: 16 to more than 60 inches

Depth to sand and gravel: 20 to 40 inches

Notes: Some pedons have a Bk horizon that is loam
or clay loam. Some pedons have a 2Bk horizon that
is loamy sand, loamy fine sand, fine sandy loam, or
sandy loam.

Ap horizon:
Value: 2 or 3, 3 or 4 dry
Texture: loam, clay loam, or silt loam

Bw horizon:
Chroma: 1103
Texture: clay loam, loam, or sandy loam

BC horizon:
Hue: 10YRor 2.5Y
Value: 4 or5,5t0 7 dry
Chroma: 2to 4

2C horizon:
Hue: 10YR or 2.5Y
Value: 410 6, 5to0 7 dry
Chroma: 2to 4
Texture: sand, loamy sand; gravelly or very
gravelly sand, or loamy sand

Stirum Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderately slow over rapid
Landform: Outwash plains and delta plains
Parent material: Glaciofluvial deposits
Slope: 0to 1 percent

Notes: These soils are saline-sodic.

Taxonomic class: Coarse-loamy, mixed, superactive,
frigid Typic Natraquolls

Typical pedon:

Stirum sandy loam, in an area of Stirum-Lemert sandy
loams, 2,500 feet west and 300 feet south of the
northeast cornerof sec. 27, T. 133 N., R. 53 W.



128

A—O0 to 3inches; black (10YR 2/1) sandy loam, very
dark gray (10YR 3/1) dry; weak fine granular
structure; soft, very friable, slightly sticky and
slightly plastic; many fine and very fine roots;
slightly alkaline; abrupt irregular boundary.

Btn—3 to 8 inches; very dark gray (10YR 3/1) sandy
loam, dark gray (10YR 4/1) dry; strong coarse
prismatic structure parting to strong medium
subangular blocky; extremely hard, firm, slightly
sticky and plastic; common fine and very fine
roots; few faint clay films on faces of peds;
common fine irregularly shaped masses
of lime; slight effervescence; strongly alkaline;
clear wavy boundary.

Btkn—8 to 16 inches; dark grayish brown (2.5Y 4/2)
sandy loam, grayish brown (2.5Y 5/2) dry; few
medium prominent dark yellowish brown
(10YR 4/4) redoximorphic concentrations;
moderate medium prismatic structure parting
to strong medium subangular blocky; extremely
hard, firm, slightly sticky and slightly plastic; few
very fine roots; tongues of the Bt horizon extend
to a depth of about 15 inches; common distinct
clay films on faces of peds; few fine filaments of
lime; strong effervescence; very strongly alkaline;
clear irregular boundary.

Bk—16 to 21 inches; light gray (10YR 7/1) sandy
loam, white (10YR 8/1) dry; moderate fine
subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; few
very fine roots; violent effervescence; very
strongly alkaline; clear wavy boundary.

C1—21 to 30 inches; dark yellowish brown (10YR 4/4)
loamy sand, yellowish brown (10YR 5/4) dry;
few fine distinct yellowish brown (10YR 5/6)
redoximorphic concentrations; single grain; loose;
nonsticky and nonplastic; few fine irregularly
shaped masses of lime; slight effervescence;
very strongly alkaline; gradual wavy boundary.

C2—30to 52 inches; dark yellowish brown (10YR 4/4)
sand, yellowish brown (10YR 5/6) dry; common
fine faint dark brown (10YR 3/3) redoximorphic
concentrations; single grain; loose; nonsticky and
nonplastic; very strongly alkaline; gradual wavy
boundary.

C3—52 to 60 inches; dark grayish brown (10YR 4/2)
sand, light brownish gray (10YR 6/2) dry; single
grain; loose; nonsticky and nonplastic; slight
effervescence; slightly alkaline.

Soil Survey

Range in Characteristics

Depth to sandy material: 30 to more than 60
inches
Notes: Some pedons have an E horizon.

A horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 2 or 3, 3to 5 dry
Chroma:0to 2

Bt horizon:
Value: 3t0 6, 4 to 8 dry
Texture: sandy loam or loam

C horizon:
Texture: loamy sand, fine sand, or sand

Svea Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately slow
Landform: Till plains

Parent material: Glacial till

Slope: 0 to 6 percent

Taxonomic class: Fine-loamy, mixed, superactive
Pachic Udic Haploborolis

Typical pedon:

Svea loam, in an area of Barnes-Svea loams, 0 to
3 percent slopes, 1,810 feet north and 220 feet
west of the southeast corner of sec. 8, T. 134 N,
R.57W.

Ap—O0to 7 inches; black {10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak medium subangular
blocky structure parting to weak fine granular;
slightly hard, friable, slightly sticky and
slightly plastic; common fine and many very
fine roots; about 1 percent gravel; neutral;
abrupt smooth boundary.

A—7to 12 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak medium prismatic
structure parting to moderate medium subangular
blocky; slightly hard, friable, slightly sticky
and slightly plastic; few fine and many very fine
roots; about 1 percent gravel; neutral; clear wavy
boundary.

Bw1—12 to 28 inches; black (10YR 2/1) loam, very
dark gray (10YR 3/1) dry; moderate coarse
prismatic structure parting to moderate medium
subangular blocky; hard, firm, slightly sticky and
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slightly plastic; few fine and common very fine
roots; about 1 percent gravel; neutral; gradual wavy
boundary.

Bw2—28 to 33 inches; dark grayish brown (2.5Y 4/2)
loam, grayish brown (2.5Y 5/2) dry; moderate
medium prismatic structure parting to moderate
medium subangular blocky; hard, firm, slightly
sticky and slightly plastic; common very fine
roots; about 2 percent gravel; neutral; gradual
wavy boundary.

Bk—33 to 42 inches; grayish brown (2.5Y 5/2) loam,
light brownish gray (2.5Y 6/2) dry; few fine
prominent yellowish brown (10YR 5/6)
redoximorphic concentrations; moderate medium
prismatic structure parting to moderate medium
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; common very fine
roots; about 2 percent gravel; common medium
irregularly shaped masses of lime; strong
effervescence; moderately aikaline; gradual wavy
boundary.

C—42to 60 inches; light olive brown (2.5Y 5/4)
loam, light yellowish brown (2.5Y 6/4) dry;
common medium prominent gray (5Y 5/1)
redoximorphic depletions and common
medium prominent yellowish brown (10YR 5/6)
redoximorphic concentrations; massive; slightly
hard, friable, slightly sticky and slightly plastic;
few very fine roots; about 3 percent gravel;
common medium irregularly shaped masses of
lime; strong effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to more than 30
inches

Percent rock fragments: 1 to 10 percent
Notes: Some pedons have a BCk horizon.

A horizon:
Value: 2 or 3, 3to 5 dry

Bw horizon:
Chroma: 1to 4
Texture: loam or clay loam

Bk horizon:
Value: 4 t0 6, 5to 8 dry
Chroma:2to 4

C horizon:
Value: 4 or 5, 5 or 6 dry
Chroma:2to 4
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Swenoda Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately rapid over moderately slow
Landform: Till plains

Parent material: Eolian deposits over glacial till
Slope: 0 to 6 percent

Taxonomic class: Coarse-loamy, mixed, superactive
Pachic Udic Haploborolls

Typical pedon:

Swenoda fine sandy loam, in an area of Swenoda-
Barnes complex, 0 to 6 percent slopes, 1,810 feet
south and 540 feet east of the northwest corner of
sec.10, T.133N,,R.55W.

Ap—oO0 to 8 inches; black (10YR 2/1) fine sandy loam,
very dark gray (10YR 3/1) dry; weak fine granular
structure; soft, very friable, nonsticky and slightly
plastic; common very fine roots; neutral; abrupt
smooth boundary.

Bw1—8 to 21 inches; black (10YR 2/1) fine sandy
loam, very dark grayish brown (10YR 3/2) dry;
weak medium subangular blocky structure; soft,
very friable, nonsticky and slightly plastic;
common very fine roots; slightly alkaline; gradual
smooth boundary.

Bw2—21 to 29 inches; dark brown (10YR 3/3) fine
sandy loam, brown (10YR 5/3) dry; weak
medium prismatic structure parting to weak
medium subangular blocky; slightly hard, friable,
nonsticky and slightly plastic; slightly alkaline;
clear wavy boundary.

2Bw3—29 to 40 inches; dark grayish brown (2.5Y 4/2)
clay loam, grayish brown (2.5Y 5/2) dry; weak
fine prismatic structure parting to weak medium
subangular blocky; hard, firm, slightly sticky and
slightly plastic; about 1 percent gravel; slightly
alkaline; clear wavy boundary.

2C—40 10 60 inches; grayish brown (2.5Y 5/2) clay
loam, light brownish gray (2.5Y 6/2) dry; massive;
hard, firm, slightly sticky and slightly plastic; about
1 percent gravel; strong effervescence; moderately
alkaline.

Range in Characteristics

Depth to lime: 20 to 40 inches
Depth to glacial till: 20 to 40 inches
Notes: Some pedons have a 2Bk horizon.
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A horizon:
Value: 2 or 3, 3 or4 dry

Bw horizon:
Value: 2to 4, 3to 6 dry
Texture: fine sandy loam or sandy loam

2Bw horizon:
Notes: Some pedons do not have a 2Bw horizon.

2C horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 6 to 8 dry
Chroma: 2to 4
Texture: clay loam or loam

Tiffany Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Moderately rapid
Landform: Lake plains

Parent material: Glaciolacustrine deposits
Slope: 0 to 1 percent

Taxonomic class: Coarse-loamy, mixed, superactive,
frigid Typic Endoaquolls

Typical pedon:

Tiffany fine sandy loam, 550 feet south and 330 feet
east of the northwest corner of sec. 23, T. 151 N.,
R.54 W,

Ap—0to 10 inches; black (10YR 2/1) fine sandy
loam, very dark gray (10YR 3/1) dry; moderate
medium subangular blocky structure parting to
weak fine granular; slightly hard, very friable,
slightly sticky and nonplastic; common very
fineroots throughout; many fine pores; slightly
acid; abrupt smooth boundary.

A 10to 15inches; very dark gray (10YR 3/1) fine
sandy loam, dark gray (10YR 4/1) dry; many
fine distinct brown (10YR 4/3) redoximorphic
concentrations; moderate medium subangular
blocky structure; slightly hard, very friable,
slightly sticky and slightly plastic; few very fine
roots throughout; common medium pores; clear
wavy boundary.

AC—15to 28 inches; dark grayish brown (2.5Y 4/2)
fine sandy loam, light brownish gray (2.5Y 6/2)
dry; many medium prominent dark yellowish
brown (10YR 4/4) redoximorphic concentrations;
weak medium subangular blocky structure; slightly
hard, very friable, slightly sticky and nonplastic;

Soil Survey

few very fine roots throughout; common fine
pores; few fine iron-manganese concretions;
clear wavy boundary.

C1—23to 36 inches; olive brown (2.5Y 4/4) fine
sandy loam, light yellowish brown (2.5Y 6/3)
dry; many medium prominent strong brown
(7.5YR 5/6) and few fine distinct dark gray
{10YR 4/1) redoximorphic concentrations;
weak medium subangular blocky structure
parting to weak fine granular; slightly hard,
very friable, slightly sticky and nonplastic;
few very fine roots throughout; common fine
pores; slight effervescence (HCI, unspecified);
few fine black iron-manganese concretions;
clear wavy boundary.

C2—36to 60 inches; light olive brown (2.5Y 5/4)
and light brownish gray (2.5Y 6/2) stratified
fine sandy loam, loamy fine sand and loamy
very fine sand, pale yellow (2.5Y 7/4) and light
gray (2.5Y 7/2) dry; many fine and medium
prominent red (2.5YR 5/6), yellowish brown
(10YR 5/6) and very dark brown (10YR 2/2)
redoximorphic concentrations and olive gray
(5Y 5/2) redoximorphic depletions; massive;
slightly hard, very friable, nonsticky and
nonplastic; slight effervescence throughout
(HCI, unspecified); few fine iron-manganese
concretions.

Range in Characteristics

Mollic epipedon thickness: 10 to 24 inches

Depth to lime: 20 to more than 60 inches

10 to 40 inch particle-size control section: Averages
fine sandy loam to silt loam

Notes: Some pedons have a Bw or Bk horizon.

Some pedons have loamy, silty or clayey materials
below a depth of 40 inches.

A horizon:
Texture: fine sandy loam, sandy loam, loam,
very fine sandy loam, or silt loam

AC horizon:
Notes: The horizon has redoximorphic features
and they increase in number and distinctness
with depth.

Tonka Series

Depth class: Very deep
Drainage class: Poorly drained
Permeability: Slow
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Landform: Till plains
Parent material: Alluvium over glacial till
Slope: 0 to 1 percent

Taxonomic class: Fine, smectitic, frigid Argiaquic
Argialbolls

Typical pedon:

Tonka silt loam, in an area of Hamerly-Tonka-Parnell
complex, 0 to 3 percent slopes, 2,500 feet west and
580 feet south of the northeast corner of sec. 2,
T.136 N.,R. 56 W.

A—0 to 13 inches; black (10YR 2/1) silt loam, dark
gray (10YR 4/1) dry; moderate fine granular
structure parting to moderate thin platy; soft,
friable, slightly sticky and slightly plastic; many
fine roots; many fine pores; slightly acid; abrupt
wavy boundary.

E—13to 19 inches; dark gray (10YR 4/1) loam, light
gray (10YR 7/1) dry; many medium distinct
dark brown (10YR 3/3) and dark yellowish brown
(10YR 3/4) redoximorphic concentrations;
moderate thin platy and moderate fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; many fine roots; medium
acid; abrupt irregular boundary.

Bt1—19 to 24 inches; very dark gray (10YR 3/1) silty
clay loam, grayish brown (10YR 5/2) dry; common
fine distinct brown (10YR 4/3) redoximorphic
concentrations; strong coarse prismatic structure
parting to moderate very fine angular blocky; very
hard, firm, sticky and slightly plastic, common
fine roots; common distinct clay films on faces of
peds; bleached sand grains coat tops of prisms
and faces of peds; medium acid; gradual wavy
boundary.

Bt2—24 to 34 inches; dark grayish brown (10YR 4/2)
silty clay loam, light brownish gray (10YR 6/2)
dry; moderate coarse prismatic structure parting
to moderate very fine angular blocky; very hard,
firm, sticky and slightly plastic; common fine roots;
few distinct clay films on faces of peds; bleached
sand grains coat faces of peds; medium acid;
gradual wavy boundary.

2BC—34 to 50 inches; dark grayish brown (2.5Y 4/2)
clay loam, light brownish gray (2.5Y 6/2) dry;
common medium prominent dark yellowish brown
(10YR 3/4) redoximorphic concentrations; weak
coarse prismatic structure parting to moderate fine
subangular blocky; very hard, firm, sticky and
slightly plastic; few fine roots; common fine very
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dark brown (10YR 2/2) manganese concretions;
about 2 percent gravel; neutral; gradual wavy
boundary. '

2Cg—50 to 60 inches; gray (5Y 5/1) clay toam, light
gray (5Y 6/1) dry; many medium prominent dark
brown (7.5YR 4/4) redoximorphic concentrations;
weak fine platy and moderate very fine angular
blocky structure; hard, friable, sticky and slightly
plastic; few fine roots; common fine very dark
brown (10YR 2/2) manganese concretions; about 3
percent gravel; strong effervescence; slightly
alkaline.

Range in Characteristics

Depth to lime: 28 to more than 60 inches
Depth to glacial till: 30 to more than 60 inches

A horizon:
Hue: 10YR or neutral
Value:20r3
Chroma:Oor1

E horizon:
Hue: 10YR, 2.5Y, or neutral
Value: 310 5,510 7 dry
Chroma: 0to 2
Texture: loam or silt loam

Bt horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 2t0 4
Texture: clay loam, silty clay loam, or silty clay

2BC horizon:
Texture: clay loam, loam, or silty clay loam

2Cg horizon:
Texture: clay loam, loam, or silty clay loam

Totten Series

Depth class: Very deep

Drainage class: Poorly drained

Permeability: Moderately slow over rapid
Landform: Outwash plains

Parent material: Alluvium over glaciofluvial deposits
Slope: 0to 1 percent

Notes: These soils are saline-sodic.

Taxonomic class: Fine-loamy over sandy or sandy-
skeletal, mixed, superactive, frigid Typic Natraquolls

Typical pedon:
Totten loam, 2,550 feet east and 180 feet south
northwest cornerof sec. 7, T. 149 N., R. 65 W.
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Ap—O0to 5 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; moderate fine angular blocky
structure parting to moderate fine granular; slightly
hard, friable, slightly sticky, slightly plastic; many
fine roots and pores; a few fine pebbles; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

Btn1—5 to 10 inches; very dark gray (10YR 3/1) sandy
clay loam, dark gray (10YR 4/1) dry; interior of
prisms are light brownish gray (2.5Y 6/2) and
white (N 8/0) dry; moderate very coarse prismatic
structure parting to strong fine and very fine
angular blocky; hard, friable, sticky and plastic;
common roots; clean sand grains coat faces of
prisms; violent effervescence ped interiors; strong
effervescence ped exteriors; moderately alkaline;
clearirregular boundary.

Btn2—10 to 17 inches; light olive brown (2.5Y 5/4)
sandy clay loam, light gray (2.5Y 7/2) dry; many
fine and medium distinct gray and yellowish brown
(5Y 6/1) redoximorphic depletions and (10YR 5/6)
redoximorphic concentrations; very dark gray
(10YR 3/1) coatings on faces of prisms; moderate
very coarse prismatic structure parting to
moderate fine and very fine angular blocky;
hard, friable, slightly sticky, slightly plastic;
few roots; common fine pores; diffuse limes
in interior of peds; violent effervescence;
moderately alkaline; gradual wavy boundary.

Bk—17 to 26 inches; olive gray (5Y 5/2) loam, light
gray (5Y 7/1) dry; patches of dark grayish brown
(2.5Y 4/2) on faces of prisms; many fine and
medium prominent yellowish brown (10YR 5/6)
and few fine prominent black (10YR 2/1)
redoximorphic concentrations and medium distinct
gray (5Y 6/1) redoximorphic depletions; moderate
very coarse prismatic structure parting to
moderate coarse and medium platy and moderate
and strong fine and very fine angular blocky; hard,
friable, slightly sticky, slightly plastic; few roots;
slight effervescence, strong effervescence in
interiors of peds; moderately alkaline; clear
irregular boundary.

2C1—26to 34 inches; light olive brown (2.5Y 5/4)
coarse sand, light yellowish brown (2.5Y 6/4) dry;
common distinct light gray (5Y 7/2) dry
redoximorphic depletions and few fine prominent
black (10YR 2/1) redoximorphic concentrations;
single grain; slightly hard, loose, nonsticky; slight
effervescence; moderately alkaline; clear wavy
boundary.

Soil Survey

2C2—34 to 40 inches; dark yellowish brown (10YR 4/4)
gravelly coarse sand, light yellowish brown
(10YR 6/4) dry; single grain; loose; 25 percent
rock fragments; slight effervescence; moderately
alkaline; clear wavy boundary.

2C3—40to 60 inches; olive brown (2.5Y 4/4) and
brown (10YR 5/3) stratified coarse sand and very
gravelly coarse sand, light olive brown (2.5Y 5/4)
and light yellowish brown (10YR 6/4) dry; single
grain; loose; 10 to over 60 percent rock fragments;
strong effervescence; moderately alkaline.

Range in Characteristics
Depth to sand and gravel: 14 to 40 inches

Ap horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 2 or 3, 3or 4 dry
Texture: loam or sandy loam

Btn horizon:
Hue: 10YR, 2.5Y, or5Y
Value: 3t0 6, 4 to 8 dry
Texture: sandy clay loam, loam, or clay loam

Bk horizon:
Hue: 5Y or2.5Y
Value: 310 6, 4 to 7 dry
Chroma: 1103
Texture: loam, clay loam, or sandy loam

2C horizon:
Hue: 10YR, 2.5Y, or5Y
Value: 4 to 6, 5to 8 dry
Chroma:1to 4
Texture: sand or coarse sand
Notes: It averages 10 to 40 percent gravel.

Towner Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Rapid over moderately slow
Landform: Delta plains

Parent material: Eolian deposits over glacial till
Slope: 0 to 3 percent

Taxonomic class: Sandy over loamy, mixed,
superactive Udorthentic Haploborolls

Typical pedon:

Towner loamy fine sand, 0 to 3 percent slopes, 2,420
feet east and 1,750 feet south of the northwest corner
ofsec.15,T.133N.,R. 54 W.
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Ap—O0to 7 inches; black (10YR 2/1) loamy fine
sand, very dark gray (10YR 3/1) dry; weak fine
granular structure; soft, very friable, nonsticky
and nonplastic; many fine roots; neutral; abrupt
smooth boundary.

A—7 to 20 inches; black (10YR 2/1) loamy fine
sand, very dark gray (10YR 3/1) dry; weak
medium subangular blocky structure; soft,
very friable, nonsticky and nonplastic; many
fine roots; neutral; clear wavy boundary.

Bw-—20to 29 inches; dark grayish brown (10YR 4/2)
loamy fine sand, grayish brown (10YR 5/2) dry;
many fine distinct dark yellowish brown (10YR
4/4) redoximorphic concentrations; weak fine
subangular blocky structure; soft, very friable;
nonsticky and nonplastic; common fine roots;
slightly alkaline; abrupt wavy boundary.

2Bk-—29 to 37 inches; grayish brown (2.5Y 5/2) silty
clay loam, light gray (2.5Y 7/2) dry; many fine
distinct light olive brown (2.5Y 5/6) redoximorphic
concentrations; weak medium subangular blocky
structure; slightly hard, friable, sticky and slightly
plastic; about 2 percent gravel; strong
effervescence; moderately alkaline; gradual
wavy boundary.

2C—37 to 60 inches; grayish brown (2.5Y 5/2)
clay loam, light gray (2.5Y 7/2) dry; many
medium prominent dark yellowish brown (10YR
4/6) redoximorphic concentrations; massive;
hard, friable, sticky and slightly plastic; about 3
percent gravel; strong effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to 30 inches
Depth to glacial till: 20 to 40 inches

A horizon:
Value: 2 or 3, 3 or 4 dry

Bw horizon:
Hue: 10YR or 2.5Y
Value: 310 5, 410 6 dry
Chroma: 1to 4
Texture: loamy sand, loamy fine sand, or fine
sand

2C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 410 6, 6 to 8 dry
Chroma: 2104
Texture: loam or clay loam

Ulen Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Rapid

Landform: Delta plains

Parent material: Glaciofluvial deposits
Slope: 0 to 1 percent

Notes: These soils are highly calcareous.

Taxonomic class: Sandy, mixed, frigid Aeric
Calciaquolls

Typical pedon:

Ulen fine sandy loam, 2,100 feet south and 50 feet
east of the northwest corner of sec. 29, T. 136 N,,
R.53W.

Ap—o0 to 9 inches; black (10YR 2/1) fine sandy
loam, very dark gray (10YR 3/1) dry; weak
fine subangular blocky structure parting to
weak fine granular; soft, very friable, slightly
sticky and nonplastic; common very fine roots;
slight effervescence; slightly alkaline; abrupt
smooth boundary.

Ak—9to 14 inches; very dark gray (10YR 3/1)
fine sandy loam, dark gray (10YR 4/1) dry;
weak medium subangular blocky structure;
soft, very friable; slightly sticky and nonplastic;
common very fine roots; strong effervescence;
slightly alkaline; clear wavy boundary.

Bk1—14 to 19 inches; dark gray (10YR 4/1) loamy
fine sand, gray (10YR 5/1) dry; weak medium
subangular blocky structure; soft, very friable,
nonsticky and nonplastic; few very fine roots;
strong effervescence; moderately alkaline;
clear wavy boundary.

Bk2—19 to 30 inches; light olive brown (2.5Y 5/4)
fine sand, light gray (2.5Y 7/2) dry; single grain;
loose; nonsticky and nonplastic; strong
effervescence; moderately alkaline; gradual
wavy boundary.

C1—30to 42 inches; light olive brown (2.5Y 5/4)
fine sand, light yellowish brown (2.5Y 6/4) dry;
common medium distinct light olive brown
(2.5Y 5/6) redoximorphic concentrations; single
grain; loose; nonsticky and nonplastic; slight
effervescence; slightly alkaline; gradual wavy
boundary.
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C2—42 to 60 inches; light olive brown (2.5Y 5/4) fine
sand, light yellowish brown (2.5Y 6/4) dry; many
medium distinct dark yellowish brown (10YR 4/4)
redoximorphic concentrations; single grain; loose;
nonsticky and nonplastic; slight effervescence;
slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 10 to 20 inches

A horizon:
Chroma: 1or2

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 4to 6
Chroma: 2to 6
Texture: fine sand, loamy fine sand, or sand
Notes: It has loamy or silty strata below a depth of
40 inches in some pedons.

Vallers Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderately siow
Landform: Till plains

Parent material: Glacial till

Slope: 0 to 1 percent

Notes: These soils are highly calcareous.

Taxonomic class: Fine-loamy, mixed, superactive,
frigid Typic Calciaquolls

Typical pedon:

Vallers loam, in an area of Vallers-Parnell complex,
200 feet south and 1,350 feet west of the northeast
cornerof sec. 32, T. 136 N., R.56 W.

Ap—o0 to 8 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak medium subangular
blocky structure parting to weak fine granular;
slightly hard, friable, slightly sticky and slightly
plastic; many fine and very fine roots; about 1
percent gravel; slight effervescence; slightly
alkaline; abrupt smooth boundary.

ABk—8 to 12 inches; very dark gray (10YR 3/1)
loam, dark gray (10YR 4/1) dry; weak coarse
prismatic structure parting to moderate medium
subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; many fine
and very fine roots; about 1 percent gravel,
common filaments and irregularly shaped
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masses of lime; strong effervescence;
moderately alkaline; gradual wavy boundary.

Bkg1—12 to 19 inches; light olive gray (5Y 6/2) loam,
white (5Y 8/1) dry; common fine distinct olive
yellow (5Y 6/6) redoximorphic concentrations;
weak coarse prismatic structure parting to
moderate medium subangular blocky; slightly
hard, friable, sticky and plastic; common
fine roots; about 2 percent gravel; violent
effervescence; moderately alkaline; gradual
wavy boundary.

Bkg2—19 to 26 inches; light olive gray (5Y 6/2)
loam, white (5Y 8/1) dry; common fine distinct
olive yellow (5Y 6/6) and few fine prominent
dark yeliowish brown (10YR 4/6) redoximorphic
concentrations; weak coarse prismatic structure;
hard, friable, sticky and plastic; common
very fine roots; about 2 percent gravel; common
medium irregularly shaped masses of lime; violent
effervescence; moderately alkaline; gradual wavy
boundary.

Bkg3—26 to 31 inches; olive gray (5Y 5/2) loam, light
gray (5Y 7/2) dry; many fine prominent light
yellowish brown (2.5Y 6/4) redoximorphic
concentrations; moderate medium subangular
blocky structure; hard, friable, sticky and plastic;
common very fine roots; about 2 percent gravel;
many medium irregularly shaped masses
of lime; violent effervescence; gradual wavy
boundary.

Bkg4—31 to 38 inches; olive gray (5Y 4/2) loam, light
olive gray (5Y 6/2) dry; many medium prominent
yellowish brown (10YR 5/6) redoximorphic
concentrations; weak medium subangular blocky
structure; hard, friable, sticky and plastic;
about 3 percent gravel; many medium irregularly
shaped masses of lime; violent effervescence;
gradual wavy boundary.

Cg1—38 to 46 inches; olive gray (Y 5/2) loam,
light gray (5Y 7/2) dry; common fine prominent
yellowish brown (10YR 5/6) redoximorphic
concentrations; massive; slightly hard, firm,
sticky and plastic; about 4 percent gravel; few
medium manganese concretions; few fine
irregularly shaped masses of lime; strong
effervescence; moderately alkaline; gradual
wavy boundary.

Cg2—46 to 60 inches; olive gray (5Y 5/2) loam,
light gray (8Y 7/2) dry; many medium prominent
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yellowish brown (10YR 5/8) redoximorphic
concentrations; massive; slightly hard, firm,
sticky and plastic; about 4 percent gravel;
common medium manganese concretions; few
fine irregularly shaped masses of lime; slight
effervescence.

Range in Characteristics

Mollic epipedon thickness: 7 to 25 inches
Salinity: The soil is saline in some pedons.

A horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Chroma: 0 or1

Bkg horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 3to 6
Chroma: 0to 2
Texture: loam or clay loam
Notes: It has few to common nests of gypsum
in some pedons.

Cg horizon:
Hue: 2.5Y or5Y
Value: 4to 7
Chroma: 1to 3
Texture: loam or clay loam

Vang Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderate over very rapid
Landform: Outwash plains

Parent material: Glaciofluvial deposits
Slope: 1 to 3 percent

Taxonomic class: Fine-loamy over sandy or sandy-
skeletal, mixed, superactive Pachic Udic Haploborolls

Typical pedon:
Vang loam, in an area of Brantford-Vang loams, 1 to

3 percent slopes, 1,860 feet west and 520 feet south
of the northeast corner of sec. 20, T. 135 N, R. 58 W.

Ap—O0to 9inches; black (10YR 2/1) loam, very
dark gray (10YR 3/1) dry; moderate medium
subangular blocky structure parting to weak
fine granular; slightly hard, very friable,
slightly sticky and slightly plastic; many very
fine roots; neutral; abrupt smooth boundary.

Bw1—9to 17 inches; very dark brown (10YR 2/2)
loam, dark grayish brown (10YR 4/2) dry; weak

medium prismatic structure parting to
moderate medium subangular blocky; slightly
hard, friable, slightly sticky and slightly plastic;
many very fine roots; neutral; clear wavy
boundary.

Bw2—17to 21 inches; very dark grayish brown
(2.5Y 3/2) loam, dark grayish brown
(2.5Y 4/2) dry; moderate medium subangular
blocky structure; slightly hard, very friable,
slightly sticky and slightly plastic; common
very fine roots; neutral; clear wavy boundary.

Bw3—21 to 27 inches; dark grayish brown :
(2.5Y 4/2) loam, grayish brown (2.5Y 5/2) dry;
weak medium subangular blocky structure;
slightly hard, very friable, slightly sticky and
slightly plastic; few very fine roots; about 5
percent gravel; neutral; gradual wavy boundary.
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2C1—27 to 32 inches; dark grayish brown (2.5Y 4/2)

very gravelly loamy sand, light brownish gray
(2.5Y 6/2) dry; few fine distinct light olive brown
(2.5Y 5/4) redoximorphic concentrations; single
grain; loose; nonsticky and nonplastic; about 45
percent shale gravel; slightly alkaline; gradual
wavy boundary.

2C2—32 to 60 inches; grayish brown (2.5Y 5/2)
gravelly sand, light brownish gray (2.5Y 6/2)
dry; few fine distinct olive yellow (2.5Y 6/6)
redoximorphic concentrations; single grain;
loose; nonsticky and nonplastic; about 30
percent shale gravel; slight effervescence;
slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to 33 inches
Depth to sand and gravel: 20 to 40 inches

A horizon:
Value: 2 or 3, 3 or 4 dry

Bw horizon:
Value: 4 to 6 dry
Chroma: 1t0 3
Texture: loam or clay loam
Notes: It has up to 10 percent gravel.

2C horizon:
Hue: 2.5Y or5Y
Value: 2to 6,5to 7 dry
Chroma:1t05
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Venlo Series

Depth class: Very deep

Drainage class: Very poorly drained
Permeability: Rapid

Landform: Delta plains

Parent material: Eolian deposits
Slope: 0 to 1 percent

Taxonomic class: Sandy, mixed, frigid Typic
Endoaquolls

Typical pedon:

Venlo fine sandy loam, 1,000 feet north and 130 feet
east of the southwest corner of sec. 1, T. 134 N,
R.54W.

A—0 to 13 inches; black (N 2/0) fine sandy loam,
very dark gray (N 3/0) dry; weak medium
subangular blocky structure parting to weak
very fine granular; soft, very friable, nonsticky
and nonplastic; few fine and very fine roots;
neutral; clear smooth boundary.

Cg1—13to 30 inches; olive gray (5Y 5/2) fine sand,
light gray (5Y 7/2) dry; common distinct greenish
gray (5GY 5/1) redoximorphic depletions; single
grain; loose; nonsticky and nonplastic; few
very fine roots; slightly alkaline; gradual wavy
boundary.

Cg2—30 to 60 inches; gray (5Y 5/1) fine sand, light
gray (5Y 7/1) and white (5Y 8/1) dry; single grain;
loose; nonsticky and nonplastic; slight
effervescence; slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 10 to 24 inches
Notes: Some pedons have an O horizon up to 6
inches thick. Some pedons have an Ab horizon.

A horizon:
Hue: 10YR, 2.5Y, 5Y, or neutral
Value: 2 or3,3to 5dry
Chroma: 0to 1

Cg horizon:
Hue: 2.5Y, 5Y, 5GY, or neutral
Value: 4to 6, 5to 8 dry
Chroma: 0to 2
Texture: loamy sand, loamy fine sand, fine sand,
orsand’
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Wahpeton Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately slow
Landform: Flood plains

Parent material: Alluvium

Slope: 0to 1 percent

Taxonomic class: Fine, smectitic, frigid Typic
Haploborolls

Typical pedon:

Wahpeton silty clay, 2,560 feet south and 420 feet
west of the northeast corner of sec. 9, T. 135 N,
R.53W.

Ap—0 to 7 inches; black (10YR 2/1) silty clay,
very dark gray (10YR 3/1) dry; weak medium
subangular blocky structure parting to moderate
medium granular; very hard, friable, very sticky
and plastic; many very fine roots; slightly alkaline;
abrupt smooth boundary.

A—7 to 19 inches; black (10YR 2/1) silty clay, dark
gray (10YR 4/1) dry; moderate medium subangular
blocky structure parting to strong fine subangular
blocky; very hard, very firm, sticky and plastic;
common very fine roots; cracks 2 to 3 cm wide
extend throughout; slightly alkaline; clear wavy
boundary.

C1—19to 33 inches; dark grayish brown (2.5Y 4/2)
silty clay loam, light brownish gray (2.5Y 6/2)
dry; few fine faint olive brown (2.5Y 4/3)
redoximorphic concentrations; moderate
medium subangular blocky structure parting
to strong fine subangular blocky; very hard,
very firm, sticky and plastic; cracks filled with
dark colored A material extend throughout;
strong effervescence; moderately alkaline;
clear wavy boundary.

C2—33 to 39 inches; very dark gray (5Y 3/1) silty
clay, gray (5Y 5/1) dry; few fine prominent
light olive brown (2.5Y 5/6) redoximorphic
concentrations; moderate medium subangular
blocky structure parting to strong fine angular
blocky; very hard, very firm, very sticky and
very plastic; strong effervescence; moderately
alkaline; clear wavy boundary.

C3—39to 52 inches; dark gray (5Y 4/1) silty clay,
light gray (5Y 6/1) dry; common fine prominent
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dark yellowish brown (10YR 4/4) redoximorphic
concentrations; massive; extremely hard,
extremely firm; very sticky and very plastic;
common fine and few medium masses of lime;
strong effervescence; slightly alkaline; gradual
wavy boundary.

C4—52 to 60 inches; dark gray (10YR 4/1) silty
clay, light gray (5Y 6/1) dry; many fine distinct
dark yellowish brown (10YR 4/4) redoximorphic
concentrations; extremely hard, extremely
firm; very sticky and very plastic; few medium
and many fine masses of lime; strong
effervescence; slightly alkaline.

Range in Characteristics

Motlic epipedon thickness: 16 to 40 inches

Notes: Some pedons have cracks that extend from
the surface to a depth of 60 inches or more when dry.
Some pedons have an Ab horizon.

A horizon:
Value: 2 or 3, 3to 5 dry

C horizon:
Value: 310 5, 4 to 6 dry
Texture: clay, silty clay, or silty clay loam

Wyndmere Series

Depth class: Very deep

Drainage class: Somewhat poorly drained
Permeability: Moderately rapid
Landform: Delta plains

Parent material: Glaciofluvial deposits
Slope: 0 to 1 percent

Notes: These soils are highly calcareous.

Taxonomic class: Coarse-loamy, mixed, superactive,
frigid Aeric Calciaquolls

Typical pedon:

Wyndmere loam, 2,470 feet west and 550 feet
south of the northeast corner of sec. 22, T. 133 N.,
R.53W.

Ap—0 to 9 inches; black (10YR 2/1) loam, dark
gray (10YR 4/1) dry; weak fine subangular
blocky structure parting to weak fine granular,;
slightly hard, very friable, slightly sticky and
nonplastic; many very fine roots; slight
effervescence; slightly alkaline; abrupt smooth
boundary.
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ABk—9to 14 inches; dark grayish brown (10YR 4/2)
fine sandy loam, gray (10YR 5/1) dry; weak
medium subangular blocky structure; slightly
hard, very friable, slightly sticky and nonplastic;
common very fine roots; strong eftervescence;
moderately alkaline; clear smooth boundary.

Bk—14 to 27 inches; grayish brown (10YR 5/2) fine
sandy loam, light gray (10YR 7/1) dry; weak
medium subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; common very
fine roots; violent effervescence; moderately
alkaline; gradual wavy boundary.

C1—27 to 34 inches; light olive brown (2.5Y 5/4)
fine sand, light yellowish brown (2.5Y 6/4) dry;
common fine prominent yellowish brown
(10YR 5/6) redoximorphic concentrations;
single grain; loose; nonsticky and nonplastic;
few fine roots; slight effervescence; moderately
alkaline; clear wavy boundary.

C2—34 to 60 inches; light olive brown (2.5Y 5/4) fine
sand, light yellowish brown (2.5Y 6/4) dry;
common medium distinct dark yellowish brown
(10YR 4/4) redoximorphic concentrations; single
grain; loose; nonsticky and nonplastic; slight
effervescence; moderately alkaline.

Range in Characteristics
Mollic epipedon thickness: 7 to 16 inches

A horizon:
Value: 2 or 3, 3to 5 dry

ABk horizon:
Notes: Some pedons do not have an ABk
harizon.

Bk horizon:
Hue: 2.5Y or 10YR
Value: 310 5,410 7 dry

C horizon:
Hue: 10YRor2.5Y
Value: 4t07,5t0 8 dry
Chroma:2to 4

Zell Series

Depth class: Very deep
Drainage class: Well drained
Permeability: Moderate
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Landform: Lake plains and terraces
Parent material: Glaciolacustrine deposits
Slope: 3 to 25 percent

Notes: These soils are highly calcareous.

Taxonomic class: Coarse-silty, mixed, superactive
Udic Calciborolls

Typical pedon:

Zell loam, 9 to 25 percent slopes, 2,050 feet east
and 1,600 feet south of the northwest corner of
sec.17, T.135N.,R. 54 W.

Ap—0 to 7 inches; black (10YR 2/1) loam, very
dark gray (10YR 3/1) dry; moderate medium
subangular blocky structure parting to moderate
medium granular; hard, friable, slightly sticky and
slightly plastic; many fine and very fine roots;
slight effervescence; slightly alkaline; abrupt
smooth boundary.

Bk1—7 to 17 inches; dark brown (10YR 4/3) silt
loam, grayish brown (10YR 5/2) dry; moderate
medium subangular blocky structure; hard,
very friable, slightly sticky and slightly plastic;
many very fine and common fine roots; strong
effervescence; moderately alkaline; clear wavy
boundary.

Bk2—17 to 29 inches; light olive brown (2.5Y 5/4) silt
loam, light yellowish brown (2.5Y 6/4) dry;
moderate medium subangular blocky structure;
slightly hard, very friable, slightly sticky and
slightly plastic; common very fine roots; violent
effervescence; moderately alkaline; clear smooth
boundary.

C—29to0 60 inches; olive brown (2.5Y 4/4) silt loam,
light yellowish brown (2.5Y 6/4) dry; massive;
soft, very friable, slightly sticky and slightly
plastic; few very fine roots to 43 inches; strong
effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 10 inches

A horizon:
Value: 2 or 3, 3 or 4 dry

Bk horizon:
Value: 3t0 6, 5to 8 dry
Texture: silt loam or very fine sandy
loam

C horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 6 to 8 dry
Chroma: 2to 4
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About 72 percent of Ransom County is cultivated.
in1996, acreage planted to the principal close-grown
crops were as follows: spring wheat, 130,000 acres;
durum wheat, 1,300 acres; winter wheat, 2,000 acres;
barley, 20,000 acres; and oats, 2,700 acres. The main
row crops were sunflowers, dry beans, soybeans and

“corn. Sunflowers were planted on 34,000 acres; dry
edible beans were planted on 15,000 acres; soybeans
were planted on 21,000 acres; and corn on 76,000
acres. Alfalfa and other hay crops were planted on
26,000 acres. Small acreages were planted to canola,
buckwheat, mustard, lentils, millet, safflower,
soybeans, and dry edible beans (Beard and Waldhaus,
1997).

Cropland limitations and general management
practices needed for crops and hay and pasture are
discussed in this section. Soil interpretive groups used
by the Natural Resources Conservation Service for
important farmlands, soil productivity indexes, land
capability, pasture and hay, and windbreaks are
explained. Soil quality and the management of saline
and sodic soils are also discussed.

Planners of management systems for individual
fields or farms should consider obtaining specific
information from the local office of the Natural
Resources Conservation Service or the Cooperative
Extension Service.

Cropland Limitations and Management

Management concerns affecting the use of detailed
map units in the survey area for crops are shown in
Table 6, “Potential Cropland Limitations and Hazards.”
The primary concerns in managing cropland are
conserving moisture, controlling wind and water
erosion, and maintaining or improving soil fertility and
tilth.

Moisture at planting time is critical to the success of
the crop during the growing season. In years where the
amount of available soil moisture is low at planting
time, crop success for the year is greatly reduced.
Measures that reduce evaporation and runoff rates,

increase the rate of water infiltration, and control weeds
conserve moisture.

Applying conservation tillage and conservation
cropping systems, farming on the contour,
stripcropping, establishing field windbreaks, trapping
snow, and leaving crop residue on the surface also
conserve moisture. When fallow is used to carry
moisture over to the next season, a cover of crop
residue is essential during winter to guard against
moisture loss and erosion.

Wind erosion may be a hazard on most of the soils
in Ransom County. It is severe on the coarse textured
and moderately coarse textured soils, such as Arvilla,
Falsen, Hamar, Hecla, Lemen, Letcher, Maddock,
Rosewood, Serden, Sioux, Stirum, Swenoda, Ulen, and
Venlo. ltis also a severe hazard on Bearden, Buse,
Colvin, Divide, Fairdale, Glyndon, Hamerly, Hegne,
Lamoure, Marysland, Rauville, Vallers, Wyndmere, and
Zell soils. These soils have a relatively high content of
lime and are susceptible to wind erosion in the spring if
they have been bare throughout the winter. Because of
freezing and thawing, soil structure can break down,
resulting in aggregates that are susceptible to
movement. This can cause fine textured soils, such as
Hegne, Ryan, and Wahpeton, to have a severe wind
erosion hazard. Nearly all soils can be damaged by
wind erosion if they are not protected by residue.

Water erosion is a severe hazard on gently rolling
and steeper soils, such as Barnes, Buse, and Zell. The
hazard is greatest when the surface is bare.

Conservation practices that control both wind and
water erosion are those that maintain a protective
cover on the surface. Examples are conservation
tillage systems that keep a protective amount of crop
residue on the surface. Applications of approved
herbicides can help to eliminate the need for summer
fallow tillage. Cover crops are also effective in
controlling both wind and water erosion. Field
windbreaks, annual vegetative barriers, and
stripcropping help to control wind erosion (fig. 10).
Inclusion of grasses and legumes in the cropping
sequence, grassed waterways, diversions, terraces,
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Figure 10. Field windbreaks and conservation tillage help prevent wind erosion.

contour farming, and field stripcropping across the
slope help to control water erosion. A management
system that includes several measures is the best
means of protecting the soil. For example,
conservation tillage can control soil blowing during
years when the amount of crop residue is adequate,
but windbreaks are needed during years when the
amount of residue is low.

Measures effective in maintaining or improving soil
fertility and tilth include utilizing a nutrient management
system that includes applying fertilizer, both organic
and inorganic, including manure; incorporating crop
residue or green manure crops into the soil; and using
proper crop rotations. Wind and water erosion reduce
productivity of soils. If the surface layer is lost, most
of the available plant nutrients also are lost. As a
result, applications of fertilizer are needed to maintain
adequate crop production.

Of equal concern is the loss of organic matter
through erosion. Soil structure, water infiltration,
available water capacity, and tilth are all negatively
affected by this loss. As organic maiter is lost and
the subsoil is exposed and tilled, the remaining soil
becomes increasingly susceptible to both wind and
water erosion. Controlling erosion helps prevent loss
of organic matter and plant nutrients and helps
maintain productivity. The level of fertility may be

reduced even in areas where erosion is controlled. All
soils used for crops generally respond well to a nutrient
management system. Proper management of soils
includes measures that maintain good tilth. These
measures

are especially needed on the Cavour, Exline, Larson,
Lemert, Letcher, Ryan, Stirum, and Totten soils

that have a sodic subsoil and on the Ryan and
Wahpeton soils that have a silty clay surface layer.
Measures that maintain the content of organic matter
are very important if good tilth is to be maintained.
The traditional practice of clean-tilled summer fallow
contributes to the loss of organic matter partly
because it increases the susceptibility to erosion.

Additional limitations and management practices
are as follows:

Alkalinity. This limitation reduces availability of
selected nutrients and is associated with restricted
seedling emergence and water infiltration. This
limitation can be reduced with a nutrient management
system and timely tillage operations. Tilling when the
soil is neither too wet nor too dry helps to maintain tilth
and prevent surface compaction. Maintaining crop
residue on the surface and adding organic material to
the plow layer help increase organic matter, prevent
surface crusting, and maintain or improve tilth and
fertility.
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This limitation exists if the soil's pH is more that 7.8
at the surface.

Areas of rock outcrop. These areas are usually not
accessible for cultivation and generally are unsuited to
cultivated crops and hay and pasture. Farming around
these areas may reduce the impact of this limitation on
farming operations.

This limitation exists if “rock outcrop” is included in
the name of the map unit.

Channels. These areas consist of meandering
streams and oxbows. Most areas are isolated by
streams or are irregularly shaped and often have
standing water in the spring. These areas generally are
unsuited to cultivated crops.

This limitation exists if “channeled” is included in the
name of the map unit.

Dense layer. This limitation slows water infiltration
and restricts root penetration. It can be managed by
using a cropping system that includes deep-rooted
legumes, such as alfalfa and sweetclover, and deep
tillage to improve root and water penetration.
Incorporating organic material into the soil also helps to
improve root and water penetration.

This limitation exists if the bulk density is greater
than 1.7 in any soil layer.

Depth to rock. This limitation restricts rooting depth.
It can be managed by planting shallow-rooted,
moisture-efficient crops adapted to the area. A
moisture conservation program may be effective on
these areas. Some areas that are less than 20 inches
to bedrock are not suitable for cultivated crops.

This limitation exists if soft or hard bedrock is within
a depth of 40 inches.

Depth to sand and gravel. This limitation restricts
rooting depth and may increase the potential for
pesticide and nutrient leaching. It can be managed by
planting shallow-rooted, moisture-efficient crops
adapted to the area. A moisture conservation program
may be effective in these areas. Some areas less than
12 inches to sand and gravel are not suitable for
cultivated crops.

This limitation exists if there is more than 35
percent gravel in any soil layer at a depth of less than
40 inches.

Excessive saturated hydraulic conductivity. This
fimitation may cause deep leaching of nutrients and
pesticides. A nutrient and pesticide management
system with a moisture conservation program, which
includes following pesticide labels and fertilizing based
on soil nutrient tests, can help manage these areas.
Some areas may be unsuitable for cultivated crops.

This limitation exists if the saturated hydraulic
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conductivity of any soil layer is 6 inches per hour or
more.

Flooding. This limitation can affect the timely
seeding and survival of crops. In some situations this
limitation can be managed by protecting the soil from
flooding by diking or by building water retention
structures and by planting vegetation that is adapted to
flooded conditions. Some areas may be unsuitable for
cultivated crops or protection measures may not be
economical.

This limitation exists if the map unit is either
occasionally flooded for long or very long periods or
frequently flooded.

Gullies. This limitation makes cultivation difficult
and hazardous. Generally, gullies are so deep that
extensive reshaping is necessary for most uses. They
generally are unsuited to cultivated crops, hay, and
pasture.

This limitation exists if “gullied” is included in the
name of the map unit.

High sodium content. This limitation restricts root,
air, and water penetration in the subsoil. It may cause
poor tilth and compaction. Tillage at the proper
moisture content helps to maintain tilth. Tillage that
loosens the dense, sodic subsoil or growing deep-
rooted legumes, such as alfalfa and sweetclover, may
improve soil physical conditions. For additional
information about managing these soils see
“Management of Saline and Sodic Soils.”

This limitation exists if the sodium adsorption ratio
(SARY) is more than 15 within a depth of 30 inches or if
the soil is classified as an Aridic, Borollic, Leptic,
Typic, Udic, or Vertic Natriboroll.

High water table. Wetness in undrained areas can
delay tillage, seeding, and harvest operations in most
years and prevent themin some years. Drained areas
are suited to cultivated crops but locating suitable
drainage outlets generally is difficult. Planting crops
that are tolerant to wetness minimizes the impact of
the high water table.

This limitation exists if the water table is within a
depth of 36 inches.

Lime content. High lime content at the surface may
cause increased wind erosion and surface crusting. It
may also reduce availability of selected nutrients. This
limitation can be managed by a system of
conservation tillage that leaves crop residue on the
surface, field windbreaks, stripcropping, and annual
buffer strips to help control wind erosion. Field
windbreaks planted on slopes greater than 8 percent
may contribute to water erosion by concentrating
spring runoff. Crops may respond well to a nutrient
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management system that includes additions of
phosphate fertilizer. '

This limitation exists if the soil is assigned to wind
erodibility group 4L or has more than 5 percent CaCO,
in the upper 10 inches.

Limited available water capacity. This limitation
reduces the capacity of the soil to retain moisture for
plant use. A moisture conservation program can help
manage these areas.

This limitation exists if the available water capacity
calculated to a depth of 60 inches or to a root-limiting
layer is 8.5 inches or less or the electrical conductivity
(EC) is more than 8 at less than 30 inches and the soil
is moderately well drained or better.

Limited organic matter. This limitation may cause
an increase in surface crusting and reduce the soil’s
natural fertility. Soil organic matter can be managed by
utilizing a nutrient management system, incorporating
crop residue or green manure crops into the soil, and
using proper crop rotations.

This limitation exists if the content of organic matter
is 1 percent or less in the surface layer.

Pesticide and nutrient leaching. This limitation
increases the hazard of contaminating aquifers,
springs, and local water tables. A nutrient and pesticide
management system with a moisture conservation
program, which includes following pesticide labels
and fertilizing based on soil nutrient tests, can help
manage these areas. Some areas may be unsuitable
for cultivated crops.

This limitation exists if the depth to the water table
is 48 inches or less, depth to bedrock is less than 60
inches, or saturated hydraulic conductivity of any soil
layer is 6 inches per hour or more.

Pesticide and nutrient runoff. This limitation
increases the hazard of contaminating surface waters,
such as lakes, ponds, steams, and rivers. It can be
managed with nutrient, pesticide, and conservation
tillage systems which include leaving crop residue on
the surface, following pesticide labels, and fertilizing
based on soil nutrient testing. Limiting row crops on
slopes of more than 8 percent reduces the rate of
runoff of pesticides and nutrients. Runoff from upland
areas can concentrate pesticides on ponded soils.
Draining ponded areas may adversely affect the
receiving surface waters.

This limitation exists if the soil is occasionally
flooded or frequently flooded; is subject to ponding;
is assigned to hydrologic group C or D and has a
slope of more than 2 percent; is assigned to hydrologic
group A and has a slope of more than 6 percent;
or is assigned to hydrologic group B, has a slope
of 3 percent or more, and has a K factor of more than
0.17.
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Ponding. This limitation can affect the timely
seeding, harvesting, and survival of crops. Because
of wetness and ponding, this soil generally is
unsuited to cultivated crops, hay and pasture, and
range.

This limitation exists if ponding occurs on the
soil.

Poor tilth and compaction. This limitation restricts
seedling emergence and water infiltration. It can be
managed by timely tillage operations, maintaining crop
residue on the surface, and adding organic material to
the plow layer to increase soil organic matter. A
cropping system that includes deep-rooted legumes,
such as alfalfa and sweetclover, may improve root and
water penetration.

This limitation exists if the upper 10 inches of the
soil has more than 35 percent clay; has less than 1
percent organic matter; or has SAR of 5 or more.

Restricted saturated hydraulic conductivity. This
limitation restricts root penetration and water saturated
hydraulic conductivity. It can be managed with timely
tillage operations and by using a cropping system that
includes deep-rooted legumes, such as alfalfa and
sweetclover, to improve root and water penetration.
Incorporating organic material into the soil also
helps to improve root and water penetration.

This limitation exists if saturated hydraulic
conductivity is 0.06 inch per hour or less within a
depth of 40 inches.

Root limiting. This limitation reduces the
effectiveness of roots when the soil dries and
increases moisture stress during extended dry periods.
It can be managed with a cropping system that
includes deep-rooted legumes, such as alfalfa and
sweetclover, and deep tillage to improve root and water
penetration in the subsoil. Tillage when the soil is
neither too wet nor too dry helps to maintain tilth. A
moisture conservation system may be beneficial. For
additional information about managing these soils see
“Management of Saline and Sodic Soils.”

This limitation exists if the soil is classified as a
Glossic or Glossic Udic Natriboroll.

Salt content. This limitation interferes with plant
growth by restricting nutrient uptake and reducing
available water. Using nutrient management and
moisture conservation systems and growing salt-
tolerant crops, such as barley, can help manage these
areas. For additional information about managing these
soils see “Management of Saline and Sodic Soils.”

This limitation exists if the soil has an EC of more
than 4 in the surface layer or more than 8 within a
depth of 30 inches.

Slick spots. The surface of these areas is non-
vegetated and tends to puddle upon wetting. Slick
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spots are restrictive to air, water, and root growth.

These areas are best suited to range. Because of

the dense and massive layers, they generally are

unsuited to cultivated crops, hay, and pasture. For
additional information about managing these soils

see “Management of Saline and Sodic Soils.”

This limitation exists if “Slick spot” is included in
the name of the map unit.

Slope. This limitation increases the potential for
accelerated water erosion unless conservation farming
practices are applied.

This limitation exists if the upper slope range of
the map unit is more than 8 percent.

Soil slumping. This limitation indicates a potential
for mass soil movement. These areas generally are

. unsuited to cultivated crops, hay, and pasture.

This limitation exists if the slope is more than 35
percent and the surface or subsoil has more than 35
percent clay; or if the slope is more than 25 percent
and the subsoil contains more than 35 percent clay
and bedrock is at a depth of less than 60 inches; or
if “slumped” is a modifier of any named component of
the map unit.

Surface crusting. This limitation restricts seedling
emergence and water infiltration. It can be managed
with a system of conservation tillage that leaves crop
residue on the surface and by incorporating organic
material into the surface layer.

This limitation exists if the surface texture is silt,
silt loam, silty clay loam, or very fine sandy loam
and the surface layer organic matter content is less
than 3 percent; or if the surface texture is loamy very
fine sand, very fine sandy loam, fine sandy loam,
sandy loam, sandy clay loam, loam, clay loam, silt,
silt loam, or silty clay loam and the surface layer
Calcium Carbonate Equivalent (CaCO,) is equal to or
greater than 1; or if the surface iayer or upper 10
inches has a SAR of 4 or more.

Surface rock fragments. This limitation adversely
affects the use of mechanical equipment for cultivation
and causes rapid wear of tillage equipment and difficult
seedbed preparation. It cannot be easily overcome.
These areas are generally unsuited to cultivated crops,
hay, and pasture.

This limitation exists if the texture of the surface
layer includes any rock fragment modifier except for
gravelly or channery and “surface stones” are not
already indicated as a limitation.

Surface stones. This limitation restricts normal
cultivation practices. These areas are generally
unsuited to cultivated crops, hay, and pasture.
Economic removal of the surface stones generally
is not feasible.
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This limitation exists if the surface layer texture
includes stony or bouldery modifiers or if “stony”
or “bouldery” are included in the map unit name.

Water erosion. This limitation indicates an
increased hazard of water erosion. This limitation
can be managed by a system of conservation tillage
that leaves crop residue on the surface, contour
stripcropping, and grassed waterways in areas where
runoff concentrates.

This limitation exists if the surface K factor (soll
erodibility factor) multiplied by the upper slope percent
is more than 2.

Wind erosion. This limitation indicates an
increased hazard of wind erosion. This limitation
can be managed by using a system of conservation
tillage that leaves crop residue on the surface, field
windbreaks, stripcropping, annual crop barriers,
and a cropping sequence that includes grass-legume
hay.

This limitation exists if the wind erodibility group is
1,2, 3,4, or4l.

Erosion Factors

Soil erosion factors are used with other information
to estimate the amount of soil lost through water and
wind erosion. The procedure for predicting soil loss is
useful in guiding and comparing the selection of soil
and water conservation practices. The soil erodibility
factors (K and Kf), the soil-loss tolerance factor (T),
wind erodibility index (1), and wind erodibility groups
(WEG) are described in “Physical Properties” in the
“Soil Properties” section. Additional information about
soil factors affecting wind and water erosion can be
obtained from local offices of the Natural Resources
Conservation Service or the Cooperative Extension
Service.

Prime Farmland and Other Important
Farmland

In this section, prime farmland and other important
farmland are defined. The map units in the survey
area that are considered prime farmland, prime
farmland if drained, farmiand of statewide importance,
or other land are listed on Table 7, “Map Unit
Productivity Index and Farmland Designation.” Most
map units have minor areas or inclusions that do not
meet the listed farmland designation. More information
about the criteria for prime farmland and other
important farmland can be obtained at the local office
of the Natural Resources Conservation Service.
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Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture.
It is of major importance in meeting the Nation’s short-
and long-range needs for food and fiber. Because the
supply of high-quality farmland is limited, the U.S.
Department of Agriculture recognizes that responsible
levels of government, as well as individuals, should
encourage and facilitate the wise use of our Nation's
prime farmland. :

Prime farmland, as defined by the U.S. Department
of Agriculture, is land that has the best combination of
physical and chemical characteristics for producing
food, feed, forage, fiber, and oilseed crops and is
available for these uses. It could be cultivated land,
pastureland, forest land, or other land, but it is not
urban, built-up land, or water areas. The soil qualities,
growing season, and moisture supply are those needed
for a well managed soil to produce sustained high
yields of crops in an economic manner.

Prime farmland has an adequate and dependable
supply of moisture from precipitation or irrigation, a
favorable temperature and growing season, acceptable
acidity or alkalinity, an acceptable salt and sodium
content, and few or no rocks. It is permeable to water
and air. It is not excessively erodible or saturated with
water for long periods and it is not frequently flooded
during the growing season or it is protected from
flooding. The slope ranges mainly from O to 6 percent.

Soils with a seasonal high water table may qualify
as prime farmland where this limitation is overcome by
drainage measures. Onsite evaluation is necessary to
determine the effectiveness of corrective measures.

A recent trend in land use in some parts of the
nation has been the loss of some prime farmland to
industrial and urban uses. The loss of prime farmland
to other uses puts pressure on marginal lands, which
generally are more erodible, droughty, and less
productive.

About 328,020 acres, or nearly 59 percent of the
survey area, meets the requirements for prime
farmland. The location of each map unit is shown on
the detailed soil maps. The soil qualities that affect use
and management are described in the section “Detailed
Map Units” and “Soil Series and Their Morphology”.

Farmland of Statewide Importance

Some areas, other than areas of prime farmland, are
of statewide importance in the production of food, feed,
fiber, forage, and oilseed crops. The criteria used in
defining and delineating these areas are determined by
appropriate state and federal agencies. Generally,
farmland of statewide importance includes areas that
nearly meet the criteria for prime farmland and that
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economically produce high yields of crops when
treated and managed with acceptable farming methods.
Some areas can produce as high a yield as areas of
prime farmland if conditions are favorable.

Other Land

Lands not meeting the criteria for Prime Farmland or
Farmland of Statewide Importance are placed into
Other Land on Table 7, “Map Unit Productivity Index
and Farmland Designation”.

This group includes Farmland of Local Importance,
Unique Farmland, and Other Land. These farmlands
may have agricultural or non-agricultural uses.

Productivity Indexes and Crop Yield
Estimates

Productivity indexes are relative ratings of the
ability of a soil to produce a particular crop yield in
comparison to other soils under a defined management
system. They are useful in estimating long-term
average crop yields, comparing the production capacity
of soils and in various economic analyses. Productivity
indexes are shown in Table 7, “Map Unit Productivity
Index and Farmland Designation.” The average yields
per acre that can be expected of the principal crops
grown in the county under a high level of management
are shown in Table 8, “Yields per Acre of Crops.”
Productivity indexes are given for drained conditions
and, where applicable, undrained conditions.

Productivity indexes are based on soil properties
important to crop production. Knowledgeable and
experienced soil scientists, conservationists, and
university researchers developed the indexes. They
used results from field trials, demonstrations, and
records, and experiences of producers (Uimer and
Patterson, 1988 a, b, c). In North Dakota, productivity
indexes are based on long-term average spring wheat
production. Similar and contrasting map unit inclusions
are considered along with the named map unit
components when the productivity index is calculated.
The index ranges from 0, which indicates no long-term
economic production, to 100, which indicates the
highest potential production. Productivity indexes are
based on the best available information, but they are
difficult to determine for soils with variable properties
such as salinity, sodicity, and degree of drainage.

In Ransom County, a productivity index of 100 was
considered equal to a long-term average yield of 48
bushels per acre of spring wheat. Multiplying the
productivity index by 48 and dividing the product by
100 converts the index number to a figure representing
the expected long-term average yield per acre. For
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example, map unit 156 Barnes-Svea loams, 3t0 6
percent slopes, has a productivity index of 81. This
number multiplied by 48 and then divided by 100
converts to 39, which is the expected long-term
average yield of spring wheat in bushels per acre for
this map unit. In any given year, yields may be higher
or lower than those indicated in the table because of
variations in management, rainfall, and other
production and climatic factors. Estimated yields
reflect the production capacity of each soil for each of -
the principal crops. Yields are likely to increase as new
production technology is developed. Productivity of a
given soil compared with that of other soils, however,
is not likely to change.

Management needed to obtain the indicated yields
of the various crops depends on the kind of soil and
the crop. Management can include nutrient
management systems, moisture conservation, and
conservation tillage.

Crops other than those shown in the table are grown
in the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Natural Resources Conservation Service
or the Cooperative Extension Service can provide
information about the management and productivity of
the soils for those crops.

Land Capability Classification

Land capability classification shows, in a general
way, the suitability of soils for most kinds of field
crops. Crops that require special management are
excluded. Soils are grouped according to their
limitations for field crops, the risk of damage if they are
used for crops, and the way they respond to
management. Criteria used in grouping the soils do not
take into account extensive and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor do they include unlikely
major reclamation projects. Capability classification is
not a substitute for interpretations designed to show
suitability and limitations of groups of soils for
rangeland, woodland, or engineering purposes. The
capability classification of each map unit is given in
Table 9, “Interpretive Groupings Report.”

In the land capability system, as described in “Land
Capability Classification” (USDA-SCS, 1961), soils
generally are grouped at three levels: capability class,
subclass, and unit. Only class and subclass are used
in this survey. Capability classes are given for drained
conditions and, where applicable, undrained conditions.

Capability classes, the broadest groups, are
designated by numerals 1 through 8. The numerals
indicate progressively greater limitations and narrower
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choices for practical use. The classes are defined as
follows:

Class 1 soils have few limitations that restrict their
use.

Class 2 soils have moderate limitations that reduce
the choice of plants or require moderate conservation
practices.

Class 3 soils have severe limitations that reduce
the choice of plants or require special conservation
practices, or both.

Class 4 soils have very severe limitations that
reduce the choice of plants and require very careful
management, or both.

Class 5 soils are not likely to erode but have other
limitations, such as wetness, that are impractical to
remove and limit their use.

Class 6 soils have severe limitations that make
them generally unsuitable for cultivation.

Class 7 soils have very severe limitations that
make them unsuitable for cultivation.

Class 8 soils and miscellaneous areas have
limitations that nearly preclude their use for
commercial crop production.

Capability subclasses are designated by adding
the letter, “e, w, s,” or “c,” to the class numeral, for
example, 2e. The letter “e” shows the main hazard is
the risk of erosion unless a close-growing plant cover
is maintained; "w” shows that water in or on the soil
interferes with plant growth or cultivation (in some soils
wetness can be partly corrected by artificial drainage);
“s" shows the soil is limited mainly because it is
droughty, stony, or saline; and “c,” used in only some
parts of the United States, shows the chief limitation
is climate that is very cold or very dry.

There are no subclasses in class | because soils
of this class have few limitations. Class 5 contains
only the subclasses indicated by “w, s,” or “c” because
the soils in class 5 are subject to little or no erosion.
They have other limitations that restrict their use
mainly to pasture, rangeland, woodland, wildlife
habitat, or recreation. There are no subclasses in
class 8.

Pasture and Hayland Interpretations

Pasture is land devoted to the production of adapted
introduced or native forage plants for grazing by
livestock. Hayland is land primarily used for the
production of hay from long-term stands of adapted
forage plants. Both pasture and hayland receive
cultural treatments to enhance forage quality and
yields. Because of the relatively short growing season,
some producers have established cool-season tame
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pasture to complement the forage produced on
rangeland and to extend the grazing season in the
spring and fall.

Generally, large amounts of hay are needed to
maintain livestock through the long, harsh winters.

Hay was harvested on about 26,000 acres in Ransom
County in 1996 (Beard and Waldhaus, 1997).

Proper pasture or hayland management is essential
for the production of high-quality forage, stand survival,
and erosion control. Proper grazing management on
pasture during the growing season helps plants
maintain sufficient and vigorous top and root growth for
sustained production. Brush and weed control is
essential in many areas. Fertilizer increases production
and enhances longevity of stands. Rotation grazing
and renovation also are important management
practices.

Soils are assigned to pasture and hayland groups
according to their suitability for production of forage
under intensive management. Soils in each suitability
group are similar enough to be suited to the same
species of grasses or legumes. They also have similar
management concerns, productivity levels, and
limitations and hazards.

Pasture and hayland suitability groups are givenin
Table 9, “Interpretive Groupings Report.” They are given
for drained conditions and, where applicable, undrained
conditions. The local office of the Natural Resources
Conservation Service or of the Cooperative Extension
Service can provide information on adapted varieties
and forage yields.

Pasture and Hayland Groups

The following paragraphs describe the Pasture
and Hayland Groups in Major Land Resource Areas
(MLRA) 55B and 56 which include Ransom County.
They specify the production potential under improved
management and list representative adapted species
for each group. The notations in parenthesis following
the group name are suitability group reference
symbols, often used in lieu of the name.

Clayey. (A4) These soils are deep and well,
moderately well, and somewhat poorly drained. They
are moderately fine and fine textured soils on uplands.
They have few limitations for the management and
growth of adapted plants. Production potential is high.
Suitable forage species include smooth bromegrass,
meadow bromegrass, Russian wildrye, Altai wildrye,
intermediate and pubescent wheatgrass, crested
wheatgrass, hard fescue, western wheatgrass, green
needlegrass, slender wheatgrass, switchgrass, and
sweetclover.
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Clayey Subsoils. (F1) These soils are deep and
moderately well and well drained. They are mediumto
fine textured soils on uplands. They have a claypan
that is a moderate restriction to root growth. Otherwise,
these soils have few limitations for the management
and growth of adapted plants. Production potential is
moderate to high. Suitable forage species include
crested wheatgrass, smooth bromegrass, Russian
wildrye, intermediate and pubescent wheatgrass,
western wheatgrass, green needlegrass, alfalfa, and
sweetclover.

Claypan. (G1) These soils are deep and somewhat
poorly to well drained. They are moderately coarse to
fine textured soils on uplands. The claypan is dense
with very little root penetration. Typically these soils are
strongly alkaline in the claypan and below. These soils
are saline below 16 inches. Production potential is low.
Suitable forage species include western wheatgrass,
slender wheatgrass, crested wheatgrass, alfalfa, and
sweetclover.

Limy Subirrigated. (A5) These soils are deep and
somewhat poorly drained. They are moderately coarse
to moderately fine textured, calcareous soils on
uplands. They typically have a water table at about 1.5
to 3.5 feet during spring and early summer. The hazard
of wind erosion is a concern during establishment.
Production potential is high. Suitable forage species
include big bluestem, indiangrass, switchgrass, little
bluestem, tall wheatgrass, intermediate and pubescent
wheatgrass, slender wheatgrass, alfalfa, birdsfoot
trefoil, and sweetclover.

Loamy and Silty. (A1) These soils are deep and
mostly well and moderately well drained. They are
medium textured soils on uplands. They have few
limitations for the management and growth of adapted
plants. Production potential is high. Suitable forage
species include smooth bromegrass, meadow
bromegrass, Russian wildrye, Altai wildrye,
intermediate and pubescent wheatgrass, western
wheatgrass, switchgrass, indiangrass, big bluestem,
thickspike wheatgrass, slender wheatgrass, green
needlegrass, alfalfa, and sweetclover.

Moderately Deep Silty. (F2) These soils are
moderately deep and well drained. They are medium
and moderately fine textured soils on uplands.
Weathered siltstone or shale bedrock is at depths of
20 to 40 inches. Root penetration is limited by bedrock.
Production potential is moderate to high. Suitable
forage species include smooth bromegrass, Russian
wildrye, intermediate and pubescent wheatgrass,
crested wheatgrass, western wheatgrass, slender
wheatgrass, green needlegrass, sideoats grama,
alfalfa, and sweetclover.
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Overflow and Run-On. (A3) These soils are deep
and well to moderately well drained. They are
moderately coarse to fine textured soils on flood plains
or upland swales and drainageways. Landscapes are
typically plane or concave and receive run-on water
from adjacent areas. Some soils are subject to
flooding. Soils in this group have few limitations for
adapted plants. Production potential is high. Suitable
forage species include smooth bromegrass, meadow
bromegrass, intermediate and pubescent wheatgrass,
Russian wildrye, Altai wildrye, western wheatgrass,
thickspike wheatgrass, green needlegrass, slender
wheatgrass, big bluestem, indiangrass, switchgrass,
alfalfa, and sweetclover,

Saline. (G4) These soils are deep and somewhat

. poorly and poorly drained. They are coarse to fine
textured, saline soils surrounding depressions and on
flood plains. The available water capacity is moderate
because of salinity. Adapted plant species are those
with moderate to high salt tolerance. Severely affected
areas will need to be seeded and then mulched to
reduce salt concentrations during seedling
establishment. The better suited forage species
include tall wheatgrass, western wheatgrass,
thickspike wheatgrass, slender wheatgrass,
streambank wheatgrass, alkali sacaton, alsike clover,
and sweetclover. Late fall, dormant seedings are
recommended.

Sands. (A7) These soils are deep and moderately
well to excessively drained. They are coarse textured
soils on uplands and flood plains. Wind erosion is a
severe hazard during establishment and renovation.
Production potential is moderate to high. Species
selection is limited for pasture and hayland. Suitable
forage species include sand bluestem, switchgrass,
prairie sandreed, intermediate and pubescent
wheatgrass, and aifalfa.

Sands Soils. (H5) These soils are deep and
moderately well to excessively drained. They are very
sandy soils on uplands. The soils have a severe wind
erosion hazard and are very droughty. They are low in
organic matter and very fragile. Blowouts are common.
These soils are not suited to pasture and hayland
planting. Cultivated areas should be converted to
rangeland.

Sandy. (A6) These soils are deep and well and
moderately well drained. They are moderately coarse
textured soils on uplands and flood plains. The hazard
of wind erosion is a concern during establishment and
renovation. Production potential is high. Species
selection is somewhat limited. Suitable forage species
include green needlegrass, western wheatgrass,
slender wheatgrass, sand bluestem, prairie sandreed,
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switchgrass, intermediate and pubescent wheatgrass,
alfalfa, and sweetclover.

Shallow. (H4) These soils are shallow and weli to
excessively drained. They are coarse to fine textured
soils on uplands. They are less than 20 inches to
weathered bedrock and have a severe water erosion
hazard. They are not suited to pasture and hayland
plantings. Cultivated areas should be converted to
rangeland.

Shallow to Gravel. (B1) These soils are deep and
well to excessively drained. They are medium to
coarse textured soils on outwash plains. They typically
have gravel and/or coarse sand at depths from 14 to
24 inches. These soils are droughty. Production
potential is moderate. Only drought-tolerant species
such as western wheatgrass, crested wheatgrass,
intermediate and pubescent wheatgrass, alfalfa, and
sweetclover should be planted.

Sodic-Saline. (G3) These soils are deep and poorly
drained. They are moderately coarse to fine textured
claypan soils. These soils occur in drainageways,
basins, and upland depressions. They typically are
strongly alkaline and saline. Plant selection is limited
because of wetness, salinity, and alkalinity. Production
potential ranges from low to moderate. Establishment
is difficult, so mulching is recommended on more
severely affected areas. Suitable forage species
include tall wheatgrass, western wheatgrass, slender
wheatgrass, streambank wheatgrass, switchgrass,
alkali sacaton, alsike clover, and sweetclover. Late fall,
dormant seedings are recommended.

Steeply Sloping. (H3) These soil areas are on
slopes that average 25 percent or greater. Water
erosion is a very severe hazard. These soils are not
suited to pasture and hayland plantings. Cultivated
areas should be converted to rangeland.

Stony. (H2) These are very stony and extremely
stony soils. They are not suited to pasture and hayland
plantings. Cultivated areas that have had stone
removal should be treated the same as the non-stony
phase of the same soil in regard to pasture and
hayland planting.

Strongly Saline. (H1) These are deep, poorly
drained, moderately fine textured, strongly saline
soils in drainageways and on flood plains. High
salinity makes it extremely difficult to establish
grass stands. They are not suited to pasture and
hayland plantings. Cultivated areas should be
converted to rangeland.

Thin Claypan. (G2) These soils are deep and
somewhat poorly to well drained. They are medium to
fine textured thin claypan soils on uplands. The
claypan is very dense with very little root penetration.
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Typically they are strongly alkaline in the claypan and
below. They are saline within 16 inches of the surface.
Production potential is very low to low. Species
selection is extremely limited. The best suited forage
species include western wheatgrass, slender
wheatgrass, crested wheatgrass, and alfalfa. Where
cultivated, returning these soils to rangeland may be a
better alternative than pasture or hayland.

Thin Upland. (A2) These soils are deep and well
and excessively drained. They are medium textured
soils on uplands. They are on ridges, knobs, and other
convex positions subject to runoff. The hazards of wind
and water erosion are a concern during establishment.
Production potential is moderate. Suitable forage
species include intermediate and pubescent
wheatgrass, crested wheatgrass, western wheatgrass,
green needlegrass, prairie sandreed, little bluestem,
sideoats grama, alfalfa, and sweetclover

Very Shallow to Gravel. (B2) These soils are deep
and well to excessively drained. They are medium to
moderately coarse textured soils on outwash plains
and scoria topped buttes. They typically have coarse
sand and gravel or shattered porcelanite at depths of
less than 14 inches. These soils are very droughty.
Production potential is low and species selection is
severely limited. Suitable species include crested
wheatgrass, western wheatgrass, thickspike
wheatgrass, and slender wheatgrass. Where cultivated,
returning these soils to rangeland may be a better
alternative than pasture or hayland.

Wet. (C1) These soils are deep and poorly drained.
They are coarse to fine textured soils on flood plains or
low areas on till and lake plains. Wetness limits
selection of locally adapted forage plants. Production
potential is high to very high. Select plant species on
the basis of flooding tolerance or inundation tolerance.
Suitable species include reed canarygrass, creeping
foxtall, big bluestem, switchgrass, indiangrass,
western wheatgrass, intermediate and pubescent
wheatgrass, smooth bromegrass, tall wheatgrass, and
alsike clover.

Wetland. (H6) These soils are deep and very poorly
drained. They are coarse to fine textured soils. They
are usually too wet for cultivation and are not suited to
pasture and hayland plantings unless drained. If
drained, treat the same as the Wet pasture and
hayland group.

Management of Saline and Sodic Soils

Saline and sodic soils make up over 1.5 percent of
Ransom County. Saline soils make up about 0.5
percent of the area, or about 2,300 acres; sodic soils
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make up about 0.4 percent of the area, or about 2,150
acres; and saline-sodic soils make up about 0.7
percent of the area or about 3,900 acres.

Saline soils have a high concentration of soluble
salts, or salts that dissolve in water. Saline soils in
Ransom County are phases of the Glyndon and Vallers
series.

Saline soils generally develop in areas of restricted
drainage, such as those adjacent to sloughs and
waterways. Where drainage is poor, salts rise with the
water table and are concentrated near the surface. This
salt buildup is reduced by plants and a surface cover.
The plant roots use the soil water before it can reach
the surface and before the salts accumulate. The
surface cover prevents evaporation at the surface, the
upward movement of water in the soil, and the
concentration of salts at the surface (Seelig and
Richardson, 1991).

Plants growing on saline soils absorb salts from the
soil water. Excess amounts of certain salts may
interfere with plant growth. High concentrations of
some salts are toxic to certain plants. Some salts
cause nutritional imbalances or deficiencies by
restricting the uptake or availability of certain plant
nutrients. Detecting salinity by visual observations in
the field is difficult. The salts are generally not visible
during much of the growing season, particularly when
the soil is moist. Flecks, threads, or masses of soluble
salts are usually visible when the soil is dry(fig. 11).
Laboratory analysis or special field instruments are
needed to determine the actual degree of salinity in
soils.

Crop response, particularly during periods of soil
moisture stress, is a useful indicator of the degree of
salinity in saline soils. For instance, a small grain crop
growing on saline soils tends to be stunted and has
fewer tillers than small grain on nonsaline soils.
Strongly saline soils are best suited to native grasses
or to salt-tolerant introduced grasses. Slightly saline or
moderately saline soils can produce salt-tolerant crops
and forage. Barley is the most salt-tolerant of the small
grains. Of the forage crops, tall wheatgrass, western
wheatgrass, and alfalfa are salt tolerant once they are
established. Continuous cropping is beneficial because
it reduces evaporation and salt accumulation in the
surface layer.

Sodic soils are characterized by a high content of
exchangeable sodium which adheres to the clay
particles in the soil {(Seelig and Richardson, 1991). The
sodic soils in Ransom County are phases of the
Cathay, Cresbard, Exline, Larson, Lemert, and Letcher
series. Locally, sodic soils are known as “black alkali,”
“slick spots,” “pan spots” or “gumbo.”
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Figure 11. An area of Vallers loam, saline. Bare areas and white salt crusts are commonly found in this map unit.

Sodic soils develop in a complex pattern with a very
distinct microrelief. The physical and chemical
properties of these soils differ markedly within very
short distances. In many areas the distance between
the sodic soils and the surrounding soils that have
normal physical properties is only a few feet.

Sodic soils developed in areas of saline soils that
contained large quantities of sodium salts. Over a long
period, usually centuries, as the water table lowers,
precipitation gradually leaches the salts from the
surface to lower horizons. During this leaching process,
the clay in the soil becomes saturated with sodium,
disperses, and moves downward with the percolating
water. As the moving clay concentrates, a dense,
sodic subsoil forms (fig. 12). The dense subsoil is hard
when dry, sticky when wet, and nearly impervious to
roots, water, and air. Examples are the Cavour, Exline,
and Lemert soils.

As the leaching by soil water continues, the sodium
is gradually moved lower in the soil profile and
eventually is carried below rooting depth. The result is
a more manageable soil, such as Cathay and
Cresbard. If the leaching process continues and nearly
all of the sodium is removed from the profile, the soil
eventually changes into a nonsodic soil. This change
requires a long period, usually centuries.

If plowed, sodic soils are characterized by a surface
layer that is sticky when wet and hard and cloddy when

dry. A crust forms easily at the surface. The chemical
and physical properties of these soils are unfavorable
for plant growth. The harmful effects of the properties
on plants generally increase as the sodium content
increases. The effects of the reduced amount of water
available to plants are more harmful than the toxic
effect of the sodium. The plants also are affected by
the depth to the dense subsaoil.

Identification of sodic soils in cultivated fields
commonly is difficult because many of the physical
characteristics, such as columnar structure, have been
altered by tillage. Crop response, particularly during
periods of soil moisture stress, is a useful indicator of
the level of sodicity in a soil. Crops grown on sails with
varying amounts of sodium exhibit varying heights and
stages of development. If the level of sodicity is very
high, the crop cannot grow. The effects of sodium on
crop growth are influenced by weather conditions,
stage of crop growth, and soil moisture status. A
measure of the effect of sodicity on vegetative growth
is not necessarily a reliable measure of crop yields. In
many areas the yields of barley and wheat are affected
less than the vegetative growth of these crops.

Variability of sodic soils can cause management
problems. Soils that have a dense, sodic subsoil near
the surface, such as Lemert, are better suited to grass
than to small grain and sunflower. Timely tillage is an
important management need in areas of sodic soils.
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Figure 12. A dense sodic subsail restricts the penetration
of roots.

These areas should be tilled and seeded only when the
moisture content is favorable. If worked when too wet,
the soils puddle and crust. If the soils are tilled when
too dry, tillage and seeding implements cannot easily
penetrate the soils. Deep plowing and chemical
amendments can help to reclaim sodic soils, but they
may not be feasible. To be effective, deep tillage
should reach below the sodic subsoil and mix several
inches of the underlying material with the subsoil and
topsoil. Depending on the soil, tillage to a depth of 15
to 36 inches may be needed. Any reclamation of sodic
soils is a long-term endeavor. Complete reclamation
may never be achieved. Onsite investigation is needed
to confirm the feasibility of deep tillage in a particular
area.

Saline-sodic soils develop in areas of restricted
drainage where salts rise with the water table but where
some downward leaching of clay and some saturation
with sodium are evident and a dense, sodic subsoil
has formed. An example is the Stirum soil. The
management needs and crop responses on these soils
are a combination of those on saline soils and those on
sodic soils.
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Additional information about management or
reclamation of saline and sodic soils is available from
the Natural Resources Conservation Service, the North
Dakota Agricultural Experiment Station, and the
Cooperative Extension Service (Franzen, et. al., 1994).

Soil Quality

Definition of Soil Quality

Soil quality is the ability of a soil to function within
its surroundings, support plant and animal productivity,
and maintain or enhance water and air quality. This is
also referred to as soil health.

Functions of Soil

Soil is a living, dynamic resource. It has biological,
chemical, and physical properties which are continually
changing. Soil provides a physical, chemical, and
biological environment for the exchange of water, air,
and nutrients necessary for living organisms.

Soil controls the movement of rainfall or irrigation
water on the land. Some of the water runs off the soil
and directly enters surface water drainage systems.
The remaining water either evaporates or infiltrates the
soil. There it is stored and used for plant growth or
percolates through the soil into the ground water. This
control of water flow affects the movement of soluble
materials, such as nitrate nitrogen and pesticides,
through the environment.

Soil regulates biological activity and chemical
exchanges. This affects nutrient cycling, plant growth,
and decomposition of organic materials. Soil also acts
as a filter to protect the quality of water and air. It
provides mechanical support and a rooting
environment for living organisms.

Soil quality can be viewed in two ways: In the first
view, some soils are better suited than others to
perform specific functions. For example, soils that are
shallow to bedrock are poorly suited for supporting
deep-rooted crops or trees. Soils high in sand and
gravel content may have an inherently poor quality for
filtering septic system wastes. Alternatively, these
same soils may have a high quality or suitability for
road and street construction. This view of soil quality is
useful when comparing soils and is often used to
evaluate the suitability of soils for specific uses.

The second view of soil quality relates to the
dynamic nature of soils. Even though a soil may have
a certain ability or level of quality for a specific activity,
it may be functioning at a level below its inherent
capability. This may be due to past disturbance or
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current management systems. For example, a farming
system that does not protect the surface layer from
erosion may result in soil erosion and loss of organic
matter, nutrients, and other beneficial properties. In
most cases, the eroded soil functions at less than

its original potential for production. lts condition or
health is considered impaired or lower in quality. In
another example, a soil in a wetland, if drained or
covered with sediment from nearby uplands, may not
serve as effectively as a filter as it would in its natural
condition.

Importance of Soil Quality to Landowners

Soil quality has a direct affect on plant growth and

productivity for crop, range, hay, and woodland

.production. It affects how water moves into and
through the soil. Maintaining or enhancing soil quality
can help reduce the negative effects of soil erosion.
Increasing soil quality can reduce the movement of
nitrates and other chemicals to adjacent water bodies
and ground water. Maintaining a high level of soil
quality will ensure the soil resource is sustained for the
future.

Many soils have undergone a degradation of their
inherent quality through past agricultural operations.
However, improved management practices, such as
conservation tillage, implementing nutrient and
moisture management systems, and establishment of
riparian buffers or windbreaks can improve soil quality.
As a rule, management practices that maintain a
vegetative cover on the soil, return the maximum
practical amount of residue, and minimize soil
disturbance (tillage), will result in higher levels of soil
quality.

Degradation of soil quality can have negative effects
on the soil resource and costly offsite impacts. Soil
erosion and the consequential deposition of sediment
by wind or water are examples. Other negative effects
of soil degradation include: compaction and loss of
granular structure of surface soil layers, reduction of
infiltration rates and organic matter levels, and
formation of surface crusts. Degradation of soils can
also lead to nutrient loss or imbalances, pesticide
carryover, and reduced biological activity.

Soil Quality Indicators

The quality of most soils can be improved over time
if managed properly. Key indicators of soil quality can
be observed and monitored periodically to ensure the
quality of the soil is maintained or enhanced.

Soil quality indicators are soil properties or
processes that can be monitored to establish changes
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in the soil. Indicators can be categorized into four
general groups: visual (sensory), physical, chemical,
and biological.

Visual indicators may be obtained from observation
or photographic interpretation. Exposure of subsoils,
change in soil color, ephemeral gullies, ponding, piant
response, and surface crusting are a few examples.
Visual evidence can be a clear indication that soil
quality is changing in either a negative or a positive
way. The senses of feel and smell can also be used to
evaluate certain soil properties.

Physical indicators are usually obtained by
observation or field and laboratory analyses. They
include topsoil thickness, bulk density, porosity,
aggregate stability, texture, crusting, and compaction.
These indicators reflect factors affecting root growth,
soil biological activity, seedling emergence, and
infiltration and movement of water and air within the
soil.

Chemical indicators usually require sampling and
field or laboratory analyses. They include
measurements of pH, salinity, organic matter,
phosphorus concentrations, cation-exchange capagity,
and nutrients. The chemical condition of soil affects
soil-plant relationships, water quality, buffering
capacities, and mobility of nutrients and contaminants.

Biological indicators may be obtained by
observation or measurement. They include
measurements of micro- and macro-organisms and
their activities. Respiration rates to detect microbial
decomposition of organic matter and populations of
bacteria, fungi, earthworms, nematodes, and mites can
be used as biological indicators of soil quality.

Soil quality can be monitored through observation
and/or measurement of key soil quality indicators. Soil
quality score cards and a test kit (USDA-Soil Quality
Institute, 1998) are available to assist in the
assessment process. The monitoring program should
include several indicators and take into consideration
the time of year that sites are monitored, stage of crop
growth, and location within the field where observations
are made.

Monitoring soil quality should primarily be used to
detect trends that are measurable over a 1- to 10-year
period. Monitoring trends determines whether the soil is
improving, degrading, or remaining steady under the
current management system. This allows land
managers to detect problems before undesired and
possibly irreversible loss of soil quality occurs.

The local office of the Natural Resources
Conservation Service, Soil Conservation District, or
Cooperative Extension Service can help establish a
plan for monitoring soil quality.
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Woodland, Windbreaks, and
Environmental Plantings

Ransom County has approximately 15,900 acres of
native woodland (Jakes and Smith, 1982). Most of this
woodland is found on the north-facing slopes on sand
hills in the Sheyenne River National Grasslands and in
the valleys of the Sheyenne River and its tributaries.
The wooded area on the sand hills is primarily on
Serden, Venlo, and Hamar soils. The woodland on the
bottom lands is mostly on areas of LaDelle, La Prairie,
and Fairdale soils (fig. 13).

The woodland type on the sand hills of the
Sheyenne National Grassland is mostly bur oak. Other
less common species may include green ash,
hackberry, American elm, basswood, and boxelder. The
understory species include beaked hazel, gooseberry,
common chokecherry, hawthorn, sumac, buckbrush,
wild plum, and prickly ash.

The forest type along the Sheyenne River is divided
into two main types. The woodland on the side slopes
is primarily bur oak and green ash. Green ash
predominates on the lower slopes with bur oak
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dominating the upper slopes. Other trees and shrubs
associated with these major tree species are common
chokecherry and snowberry. The bottom land forest
type is primarily American elm and green ash. Other
less common species include bur oak, boxelder,
American basswood, hackberry, and ironwood. The
understory vegetation includes gooseberry, prickly ash,
and common chokecherry.

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens and furnish habitat for wildlife. Several rows of
low- and high-growing broadleaf and coniferous trees
and shrubs provide the most protection.

Field windbreaks are narrow tree/shrub rows
interspersed with cropland at specified intervals. Field
windbreaks oriented perpendicular to the prevailing
winds are the most efficient. Intervals depend on the
erodibility of the soil. Field windbreaks protect cropland
and crops from wind, help to keep snow on fields, and
provide food and cover for wildlife.

Environmental plantings help to beautify and screen
houses and other buildings and abate noise. The
plants, mostly evergreen shrubs and trees, are closely

. —e

Figure 13. An area of La Prairie soils on flood plains of the Sheyenne River. Note hardwood trees adjacent to stream channel.
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spaced. To ensure plant survival, a healthy planting
stock of suitable species should be properly planted on
a well prepared site and maintained in good condition.

The following items should be considered before a
planting is made: purpose of the planting, suitability of
various species of trees and shrubs to the soils and
climate, location and design of the windbreak, and
selection of hardy seedlings. Planting stock should be
from parent material originally from the Northern Great
Plains or southern Canadian Prairie provinces. If these
items are not considered, a poor, unsuccessful
windbreak may result.

Establishment of a windbreak or an environmental
planting and growth of trees and shrubs also depend on
suitable site preparation and adequate maintenance
after the trees and shrubs are planted. Grasses and
weeds should be eliminated before the trees and
shrubs are planted and competing ground cover should
be controlled for the life of the windbreak. Competition
from sod-forming grasses will greatly harm and
sometimes kill tree and shrub plantings. Some
replanting may be necessary during the first two years
after the trees and shrubs are planted.

Windbreaks are often planted on land that did not
originally support trees. Knowledge of how trees
perform on such land can be gained only by observing
and recording the performance of trees that have been
planted and survived. Many popular windbreak species
are not indigenous to the areas in which they are
planted.

Each tree or shrub species has certain climatic and
physiographic limits. Within these parameters, a tree or
shrub may grow well or grow poorly, depending on the
characteristics of the soil.

Windbreak suitability groups consist of soils in
which the kinds and degrees of hazards and limitations
that affect the survival and growth of trees and shrubs
in windbreaks are similar. They are a guide for selecting
species best suited for different kinds of sails.
Windbreak suitability groups are shown for each soil in
Table 9, “Interpretive Groupings Report.” They are given
for drained conditions and, where applicable, undrained
conditions.

Each tree or shrub has definable potential heights in
a given physiographic area and under a given climate.
Accurate definitions of potential heights are necessary
when a windbreak is planned and designed.

Table 10, “Windbreak Suitability Groups,” shows the
height locally grown trees and shrubs are expected to
reach in 20 years on various soils. Estimates in this
table are based on measurements and observations of
established plantings that have been given adequate
care. They can be used as a guide in planning
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windbreaks and screens. Additional information on
planning windbreaks and screens and planting and
caring for trees and shrubs can be obtained from local
offices of the Natural Resources Conservation Service,
the Cooperative Extension Service, or from a nursery.

Windbreak Suitability Groups

The following paragraphs describe the windbreak
suitability groups.

Group 1. These are very deep, well to somewhat
poorly drained soils that receive beneficial moisture
from favorable landscape positions, flooding, or runoff
from adjacent land. They may also have a beneficial
seasonally high water table during the spring.
Competition from grass and weeds is the principal
concern in establishing and managing trees and
shrubs. Occasionally, somewhat poorly drained soils
may have excessive water for some species.

Group 1K. These are very deep, calcareous, well to
somewhat poorly drained soils on low rises near
wetlands that receive beneficial moisture from
favorable landscape positions or have a beneficial
seasonally high water table during the spring. High
calcium carbonate content will have an effect on the
selection of species on soils in this group. Competition
from grass and weeds is the principal concern in
establishing and managing trees and shrubs.
Occasionally, somewhat poorly drained soils may have
excessive water for some species. Wind erosionis a
concern on these soils.

Group 2. Soils in this group are very deep, poorly or
very poorly drained, and excessively wet or ponded
during the spring or overflow periods. Wetness and
drainage will have an affect on the selection of tree and
shrub species for soils in this group. Competition from
grass and weeds is the principal concern in
establishing and managing trees and shrubs. Spring
planting may be delayed because of wet conditions.
Wind erosion is a concern on the sandy and organic
soils in this group.

Group 2H. Soils in this group are very deep, have
an organic mat about 24 inches thick, are poorty or
very poorly drained, and are excessively wet or ponded
during the spring or overflow periods. Wetness and
drainage will have an affect on the selection of tree
and shrub species for soils in this group. Competition
from grass and weeds is the principal concern in
establishing and managing trees and shrubs. Spring
planting may be delayed because of wet conditions.
Wind erosion is a concern on these soils.

Group 2K. Soils in this group are very deep,
calcareous, poorly or very poorly drained, and are on
rims of potholes and broad flats that are excessively



154

wet or ponded during the spring or overflow periods.
Wetness, high calcium carbonate content, and
drainage will have an affect on the selection of tree and
shrub species for soils in this group. Competition from
grass and weeds is the principal concern in
establishing and managing trees and shrubs. Spring
planting may be delayed because of wet conditions.
Wind erosion is a concern on these soils.

Group 3. Soils in this group are very deep, well
drained, loamy textured soils with moderate and
moderately slow saturated hydraulic conductivity on
uplands. Competition from grass and weeds is the
principal concern in establishing and managing trees
and shrubs on these soils. Water erosion is a concern
on the gently sloping to moderately steep areas.

Group 4. Soils in this group are moderately deep to
very deep, have loamy surface textures with clayey
subsoils, have slow or very slow saturated hydraulic
conductivity and occur on uplands. High clay content
has an affect on the selection of tree and shrub
species for these soils. Competition from grass and
weeds is the principal concern in establishing and
managing trees and shrubs on these soils. Water
erosion is a concern on the gently sloping to
moderately steep areas.

Group 4C. Soils in this group are moderately deep
to very deep, are clayey throughout, have slow or very
slow saturated hydraulic conductivity, and occur on
uplands. High clay content has an affect on the
selection of tree and shrub species for these soils.
Competition from grass and weeds is the principal
concern in establishing and managing trees and shrubs
on these soils. Wind erosion is a concern on these
soils and water erosion is a concern on the gently
sloping to moderately steep areas.

Group 5. Soils in this group are very deep with
loamy and sandy textures. This group typically
includes soils that normally have adequate soil
moisture. Competition from grass and weeds and
abrasion from wind erosion are the principal concerns
in establishing and managing trees and shrubs on
these soils.

Group 6D. Soils in this group are well drained,
mostly loamy textured, and moderately deep over
bedrock and other cemented layers that can severely
restrict root growth. They have low or moderate
available water capacity. Droughtiness will have an
affect on the selection of tree and shrub species for
use on these soils. Competition from grass and weeds
is the principal concern in establishing and managing
trees and shrubs on these soils. Water erosion is a
concern on the gently sloping to moderately steep
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areas. Supplemental watering may be needed for
establishment.

Group 6G. Soils in this group are well drained,
mostly loamy textured, and moderately deep over sand
and gravel. The sand and gravel can restrict root
growth and reduce available water capacity.
Droughtiness will have an affect on the selection of
tree and shrub species for use on these soils.
Competition from grass and weeds is the principal
concern in establishing and managing trees and shrubs
on these soils. Water erosion is a concern on the gently
sloping to moderately steep areas. Supplemental
watering may be needed for establishment.

Group 7. Soils in this group are very deep,
excessively to moderately well drained, and sandy
textured. They typically have low to very low available
water capacity and do not normally have adequate
moisture. Drought conditions and abrasion from wind
erosion are the principal concerns in establishing and
managing trees and shrubs on these soils. Specialized
site preparation and planting methods (vegetation
between the rows is normally left undisturbed) are
needed to establish trees and shrubs. Supplemental
watering may be essential for successful
establishment.

Group 8. Soils in this group are calcareous at or
near the surface. They do not receive beneficial
moisture from run-on, flooding, or seasonal high water
tables. High calcium carbonate content and
competition from grass and weeds are the principal
concerns in establishing and managing trees and
shrubs on these soils. Wind erosion is a concern on
these soils and water erosion is a concern on gently
sloping to moderately steep areas.

Group 9C. Soils in this group are clayey and
affected by salinity and/or sodicity. These soils do not
have a seasonal high water table. Concentrations of
salt will severely affect the establishment, vigor, and
growth of trees and shrubs on these soils.

Group 9L. Soils in this group are loamy and
affected by salinity and/or sodicity. These soils do not
have a seasonal high water table. Concentrations of
salt will severely affect the establishment, vigor, and
growth of trees and shrubs on these soils.

Group 9W. Soils in this group are affected by
salinity and/or sodicity and have a high water table.
Concentrations of salt will severely affect the
establishment, vigor, and growth of trees and shrubs
on these soils.

Group 10. Soils in this group have one or more
characteristics such as soil depth, texture, drainage,
channeled phases, available water capacity, slope, or
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salt toxicity which severely limit planting, survival, or
growth of trees and shrubs. Soils in this group are
usually not recommended for farmstead and feedlot
windbreaks, field windbreaks, and plantings for
recreation and wildlife. However, onsite investigations
may reveal tree and shrub plantings can be made with
special treatments (hand planting, no-till planting,
scalp planting, specialized site preparation, drainage,
or other specialized treatments). Selection of species
must be tailored to soil conditions existing at each
site.
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All soils on moderately steep, steep, or very steep
slopes (generally 15 percent or greater) and soils that
are generally too wet, too shallow, or have other
severely restrictive conditions fall into group 10. When
an onsite investigation reveals a planting can be made
on a soil in group 10, species should be selected from
the most comparable windbreak suitability group. For
example, for a shallow soil over bedrock, trees or
shrubs would be selected from group 6D; an
excessively wet soil would most closely match
group 2.
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Table 6.—Potential Cropland Limitations and Hazards

(See text for a description and criteria of the limitations and hazards
listed in this table)

Map Symbol and Component Name Cropland Limitations and Hazards

64:

Arveson

6:
Arvilla

86:

Aylmer

Bantry

118:

Buse

120:

Buse

154:

Barr

Svea

Alkalinity

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Alkalinity

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Wind erosion

Excessive saturated hydraulic conductivity
Limited available water capacity

Limited organic matter

Pesticide and nutrient leaching

Wind erosion

Excessive saturated hydraulic conductivity
High water table

Pesticide and nutrient leaching

Wind erosion

Pesticide and nutrient runoff

Alkalinity

Lime content

Pesticide and nutrient runoff
Surface crusting

Wind erosion

Pesticide and nutrient runoff

Slope
Water erosion

Alkalinity

Lime content

Pesticide and nutrient runoff
Slope

Surface crusting

Water erosion

Wind erosion

None

Pesticide and nutrient leaching

Soil Survey
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Table 6.—Potential Cropland Limitations and Hazards--(continued)

(See text for a description and criteria of the limitations and hazards
listed in this table)

Map Symbol and Camponent Name Cropland Limitations and Hazards

156:
Barn

314:
Buse

Barnes

450:
Colvin

493:

Darn

510:
Divide

726:

' Fordville

Pesticide and nutrient runoff

Pesticide and nutrient leaching
Pesticide and nutrient runoff

Alkalinity

Lime content

Pesticide and nutrient runoff
Slope

Surface crusting

Water erosion

Wind erosion

Pesticide and nutrient runoff

Slope
Water erosion

Alkalinity

High water table

Lime content

Pesticide and nutrient leaching
Surface crusting

Wind erosion

Pesticide and nutrient runoff

Alkalinity

Depth to sand and gravel

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Wind evosion

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching
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Table 6.—Potential Cropland Limitations and Hazards-~(continued)

(See text for a description and criteria of the limitations and hazards

listed in this table)

Map Symbol and Component Name

Cropland Limitations and Hazards

[
i
72: [
1

794:
Glyndon

795:
Glyndon, salir

852:
Hamar

|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

883:
Hamerly

Tonk

Parnell

e e e e e e e ]

Excessive saturated hydraulic conductivity
Pesticide and nutrient leaching

None

Alkalinity

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Alkalinity

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Salt content

Surface crusting

Wind erosion

Excessive saturated hydraulic conductivity
High water table

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Wind eresion

Alkalinity

High water table

Lime content

Pesticide and nutrient leaching
Pesticide and nutrient runoff
Surface crusting

Wind erosion

High water table

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Restricted saturated hydraulic conductivity

High water table

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Poor tilth and compaction

Restricted saturated hydraulic conductivity
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Table 6.,—Potential Cropland Limitations and Hazards--(continued)

(See text for a description and criteria of the limitations and hazards

listed in this table)

Map Symbol and Camponent Name

Cropland Limitations and Hazards

Limited available water capacity
Pesticide and nutrient leaching
Wind erosion

|
|
939: |
Hecla | Excessive saturated hydraulic conductivity
Limited available water capacity
| Pesticide and nutrient leaching
| Wind erosion
Hamar: I Excessive saturated hydraulic conductivity
| High water table
Pesticide and nutrient leaching
I Wind erosion
1030: |
Kranzburg l Pesticide and nutrient runoff
Lismor I Pesticide and nutrient leaching
| Pesticide and nutrient runoff
1043:
La Prairi I Pesticide and nutrient leaching
| Surface crusting
1055: I
LaDell | Pesticide and nutrient leaching
I Surface crusting
1081:
Lamour I Alkalinity
|  High water table
| Lime content
Pesticide and nutrient leaching
l Surface crusting
I Wind erosion
1168:
Lismor: : Pesticide and nutrient leaching
Kranzburg l None
1205: |
Maddock Excessive saturated hydraulic conductivity
, Limited available water capacity
I Pesticide and nutrient leaching
l Pesticide and nutrient runoff
Slope
l Water erosion
l Wind erosion
1221:
Maddock | Excessive saturated hydraulic conductivity
| Limited available water capacity
| Pesticide and nutrient leaching
I Wind erosion
Hecla | Excessive saturated hydraulic conductivity
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Table 6.—Potential Cropland Limitations and Hazards--(continued)

(See text for a description and criteria of the limitations and hazards

listed in this table)

Map Symbol and Conponent Name

Cropland Limitations and Hazards

1269:

Marysland

1403:

Overly

1427:
Parnell

1466:

Pits, gravel and sand

1472:

Rauville

1523:

1560:
Rifle

Alkalinity

Depth to sand and gravel

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Pesticide and nutrient leaching

High water table

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Poor tilth and compaction

Restricted saturated hydraulic conductivity

Alkalinity

Depth to sand and gravel
Excessive saturated hydraulic conductivity
Lime content

Limited available water capacity
Limited organic matter

Pesticide and nutrient leaching
Pesticide and nutrient runoff
Slope

Surface rock fragments

Water erosion

Alkalinity

Flooding

High water table

Lime content

Pesticide and nutrient leaching
Pesticide and nutrient runoff
Surface crusting

Wind erxosion

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching

Excessive saturated hydraulic conductivity
High water table

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Soil Survey
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Table €.—Potential Cropland Limitations and Hazards-- {continued)

(See text for a description and criteria of the limitations and hazards
listed in this table)

Map Symbol and Cenponent Name Cropland Limitations and Hazards

1577:

A4

Rosewox

1648:

Serder

Duneland

1670:
Ulen:

1704:

Sioux

l
I
I
|
I
I
I
I
|
I
I
I
|
I
I
|
I
I
I
I
I
I
|
I
I
I
I
|
I
|
I
I
I
I
I
I
|
|
I
I
I
I
I
I
I

Alkalinity

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Excessive saturated hydraulic conductivity
Limited available water capacity

Limited organic matter

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Slope

Water erosion

Wind erosion

Excessive saturated hydraulic conductivity
High water table

Limited organic matter

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Poor tilth and campaction

Slope

Water erosion

Wind erosion

Alkalinity

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Alkalinity

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Alkalinity

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Lime content

Limited available water capacity

Pesticide and nutrient leaching

Wind erosion

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching

Pesticide and nutrient runoff
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Table 6.—Potential Cropland Limitations and Hazards--(continued)

(See text for a description and criteria of the limitations and hazards

listed in this table)

Map Symbol and Camponent Name [

Cropland Limitations and Hazards

1709:
Southam:

1772:

a
Svea

1788:
Swenoda:

1834:
Tonka

1842:

m,
Towner

1859:
Ulen

1871:
Vallers, saline

—
|
I
I
I
I
I
|
I
I
I
|
I
I
|
I
|
I
|
|

Barnes I
I
I
I
|
|
I
I
I
|
|
|
|
|
I
I
I
I
I
|
|
I
I
I

Alkalinity

High water table

Lime content

Pesticide and nutrient leaching
Pesticide and nutrient runoff
Ponding

Poor tilth and compaction
Restricted saturated hydraulic conductivity
Salt content

Surface crusting

Wind erosion

Pesticide and nutrient leaching

Excessive saturated hydraulic conductivity
Pesticide and nutrient leaching
Surface crusting

Excessive saturated hydraulic conductivity
Pesticide and nutrient leaching

Pesticide and nutrient runoff

Wind erosion

Pesticide and nutrient runoff

High water table

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Restricted saturated hydraulic conductivity

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Wind erosion

Alkalinity

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Alkalinity

High water table

Lime content

Pesticide and nutrient leaching
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Table 6.-Potential Cropland Limitations and Hazards-- (continued)

{See text for a description and criteria of the limitations and hazards

listed in this table)

Map Symbol and Cemponent Name

Cropland Limitations and Hazards

1871: (con’t)
Vallers, sali

1883:
Vallers

Parnell

1935:
Venlo

1953:
Wahpeton

1978:

2049:

T e
wynamer

2091:
Zell

Salt content
Surface crusting
Wind erosion

Alkalinity

High water table

Lime content

Pesticide and nutrient leaching
Surface crusting

Wind eresion

High water table

Pesticide and nutrient leaching

Pesticide and nutrient runcff

Ponding

Poor tilth and campaction

Restricted saturated hydraulic conductivity

Excessive saturated hydraulic conductivity
High water table

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Wind erosion

Lime content

Pesticide and nutrient leaching
Pesticide and nutrient runoff
Poor tilth and compaction

Wind erosion

Non-soil material

Alkalinity

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Alkalinity

Lime content

Pesticide and nutrient runoff
Slope

Surface crusting

Water erosion

Wind erosion
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Table 6.—Potential Cropland Limitations and Hazards--(continued)

(See text for a description and criteria of the limitations and hazards

listed in this table)

Map Symbol and Cemponent Name |

Cropland Limitations and Hazards

2206:
Barnes

Sioux

2207:
Bearder

Brantford

Coe

2209:
Buse

Barn

2210:
Cathay

—+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

| |

2208: I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Pesticide and nutrient runoff

Slope
Water erosion

Alkalinity

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Lime content

Limited available water capacity

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Slope

Wind erosion

Alkalinity

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Lime content

Limited available water capacity

Pesticide and nutrient leaching

Surface crusting

wWind erosion

Alkalinity

Lime content

Pesticide and nutrient runoff
Slope

Surface crusting

Water erosion

Wind erosion

Pesticide and nutrient runoff

Slope
Water erosion

Pesticide and nutrient leaching

Restricted saturated hydraulic conductivity
Root limiting

Surface stones

High sodium content
Limited available water capacity
Pesticide and nutrient leaching
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Table 6.—Potential Cropland Limitations and Hazards--~ (continued)

(See text for a description and criteria of the limitations and hazards
listed in this table)

Map Symbol and Camponent Name Cropland Limitations and Hazards

2210: (con’'t)

Larson

2211:

Gardena

2212:

Eclanar

Zell

2213:

Zell

2214:
Exlin

2215:
Fairxdal

2216:

Gwinner

Poor tilth and compaction

Restricted saturated hydraulic conductivity
Salt content

Surface crusting

Surface stones

Pesticide and nutrient runoff

Excessive saturated hydraulic conductivity
Pesticide and nutrient leaching
Pesticide and nutrient runoff

Pesticide and nutrient runoff

Alkalinity

Lime content

Pesticide and nutrient runoff
Surface crusting

Wind erosion

Pesticide and nutrient runoff
Slope
Water erosion

Alkalinity

Lime content

Pesticide and nutrient runoff
Slope

Surface crusting

Water erosion

Wind erosion

High sodium content

High water table

Lime content

Pesticide and nutrient leaching

Poor tilth and campaction

Restricted saturated hydraulic conductivity
Salt content

Surface crusting

Lime content

Pesticide and nutrient leaching
Pesticide and nutrient runocff
Surface crusting

Wind erosion

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Poor tilth and compaction

Restricted saturated hydraulic conductivity
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Table 6.—Potential Cropland Limitations and Hazards--(continued)

(See text for a description and criteria of the limitations and hazards
listed in this table)

Map Symbol and Component Name Cropland Limitations and Hazards

2216: (con’t)

B,
Peever

Parnell

2217:

Hamerly

Buse

Parnell

2218:

Brantford

Vang

2219:

2220:

Letcher

Pesticide and nutrient runoff
Poor tilth and campaction
Restricted saturated hydraulic conductivity

High water table

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Poor tilth and campaction

Restricted saturated hydraulic conductivity

Alkalinity

High water table

Lime content

Pesticide and nutrient leaching
Pesticide and nutrient runoff
Surface crusting

Wind erosion

Alkalinity

Lime content

Pesticide and nutrient runoff
Surface crusting

Wind erosion

High water table

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Poor tilth and campaction

Restricted saturated hydraulic conductivity

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching

Alkalinity

High water table

Lime content

Pesticide and nutrient leaching

Poor tilth and compaction

Restricted saturated hydraulic conductivity
Surface crusting

Wind erosion

Excessive saturated hydraulic conductivity
High sodium content

Soil Survey
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Table 6.—Potential Cropland Limitations and Hazards--(continued)

{See text for a description and criteria of the limitations and hazards
listed in this table)

Map Symbol and Component Name Cropland Limitations and Hazards

2220: {con't)

Letcher

2221:

Fal

Gwinner

2223:
Rensh

Siou

2224:
Serden

Limited available water capacity

Pesticide and nutrient leaching

Restricted saturated hydraulic conductivity
Wind erosion

Alkalinity

High sodium content

High water table

Pesticide and nutrient leaching

Poor tilth and campaction

Restricted saturated hydraulic conductivity
Salt content

Surface crusting

Wind erosion

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching

Wind ercsion

Pesticide and nutrient runoff
Poor tilth and compaction
Restricted saturated hydraulic conductivity

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Poor tilth and compaction

Restricted saturated hydraulic conductivity

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Limited available water capacity

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Alkalinity

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Lime content

Limited available water capacity

Pesticide and nutrient leaching

Wind erosion

Excessive saturated hydraulic conductivity
Limited available water capacity

Limited organic matter

Pesticide and nutrient leaching

Pesticide and nutrient runof€

Slope

Water erosion

Wind erosion
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Table 6.-Potential Cropland Limitations and Hazards-- (continued)

(See text for a description and criteria of the limitations and hazards

listed in this table)

Map Symbol and Component Name

Cropland Limitations and Hazards

2224: (con’t)

Hamar

2225:

Sioux:

2226:

Stirum

2228:

Aylmer

Rosewc

Excessive saturated hydraulic conductivity
High water table

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Wind erosion

Alkalinity

Depth to sand and gravel

Excessive saturated hydraulic conductivity
Lime content

Limited available water capacity

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Slope

Surface rock fragments

Water erosion

Alkalinity

Excessive saturated hydraulic conductivity
High sodium content

High water table

Lime content

Pesticide and nutrient leaching

Pesticide and nutrient runoff

Ponding

Poor tilth and compaction

Restricted saturated hydraulic conductivity
Salt content

surface crusting

Wind erosion

Alkalinity

High sodium content

High water table

Pesticide and nutrient leaching

Poor tilth and campaction

Restricted saturated hydraulic conductivity
Salt content

Surface crusting

Wind exosion

Excessive saturated hydraulic conductivity
Limited available water capacity

Limited organic matter

Pesticide and nutrient leaching

Wind erosion

Alkalinity

Excessive saturated hydraulic conductivity
High water table

Lime content

Pesticide and nutrient leaching

Surface crusting

Wind erosion

Soil Survey
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Table 6.—Potential Cropland Limitations and Hazards--(continued)

(See text for a description and criteria of the limitations and hazards
listed in this table)

Map Symbol and Component Name ‘ Cropland Limitations and Hazards

+
2228: (con’t) |
Serder ' Excessive saturated hydraulic conduct_ivity
l
|
|
l
|

Limited available water capacity
Limited organic matter

Pesticide and nutrient leaching
Pesticide and nutrient runoff
Slope

Wind erosion
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Soil Survey

Table 7.-Map Unit Productivity Index and Farmland Designation

(Absence of an entry indicates that an assigrment has not been made. Entries in ()
are for undrained conditions.)

| Spring Wheat |
Map | Productivy |
Symbol | Index | Farmland Designation
64 : 64 (42) : Prime farmland where drained
76 : 41 : Other land
| |
86 | 25 | Other land
118 : 5 : Prime farmland
120 |I 59 |I Additional farmland of statewide importance
154 : 88 : Prime farmland
156 : 81 : Prime farmland
314 : 42 : Other land
450 : 70 (40) : Prime farmland where drained
493 : 93 : Prime farmland
510 : 64 : Prime farmland
571 : 69 : Prime farmland
726 : 57 : Prime farmland
772 : 96 : Prime farmland
794 : 89 : Prime farmland
! |
795 | 49 | Other land
852 : 50 (30) : Other land
883 : 84 (67) |I Prime farmland where drained
939 : 50 : Farmland of statewide importance
1030 : 82 : Fammland of statewide importance
1043 : 93 : Prime farmland
1055 : 96 : Prime farmland
1081 : 67 (38) : Prime farmland where drained
1168 : 94 : Prime farmland
1205 : 27 : Other land
1221 : 45 : Other land
1269 : 60 (33) : Prime farmland where draind
1403 : 98 : Prime fammland
1427 : 73(22) : Other land
1466 : 8 : Other land
| |
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Table 7.-Map Unit Productivity Index and Farmland Designation-- (continued)

(Absence of an entry indicates that an assigrment has not been made. Entries in { ) are
for undrained conditions.)

| Spring Wheat |
Map | Productivy |
Symbol { Index | Faxmland Designation
1472 : 52(7) : Other land
1523 : 46 : Other land
1560 : 40 (10) : Other land
1577 : 53(31) : Other land
1648 : 4 : Other land
1670 : 58 (50) : Larmland of statewide inportance
1704 : 31 I| Other land
| |
1709 | 54 (4) | other land
1772 : 97 : Prime farmland
1788 : ki : Prime farmland
1834 : 84 (45) : Prime farmland where drained
1842 : 51 : Other land
1859 : 56 : Lamland of statewide importance
1871 : 36 : Other land
1883 : 70 (41) : Other land
1935 : 56{21) : Other land
1853 : 93 : Prime farmland
1978 : 0 : Other land
2049 : 74 : Prime farmland
2091 : 26 : Other land
2206 : 48 : Other land
2207 : 94 : Prime farmland
2208 : 44 : Other land
2209 : 21 : Other land
2210 : a3 : Other land
2211 : 86 : Prime farmland
2212 : 80 : Prime farmland
2213 : 59 I| Larmmland of statewide importance
2214 : 30 : Other land
2215 : 80 : Prime farmland
1 I
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Table 7.-Map Unit Productivity Index and Farmland Designation--(continued)

(Absence of an entry indicates that an assigrment has not been made. Entries in ( )} are

for undrained conditions.)

| Spring Wheat |
Map | Productivy |
Symbol | Index | Farmland Designation

1 |
| |

2216 | 94 (87) | Prime farmland.
i |

2217 | 76 (63) | Farmland of statewide importance
| |

2218 | 52 | other land
1 |

2219 | 88 (50) | Prime farmland where drained
| |

2220 i 35 | Other land
| i

2221 | 40 | Other land
| |

2222 | 86 | Prime farmland
| |

2223 { 42 | Other land
| |

2224 { 21(14) | Other land
| |

2225 1 20 | Other land
| |

2226 [ 26 | other land
t |

2228 | 30(23) | Other land
| |

Soil Survey
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Table 8.~ Yields per Acre of Crops

(Yield estimates are those that can be expected under a high level of management. They are for
nonirrigated areas. The presence of a yield does not indicate the soil is suited for cultivated crops.

Absence of yield infommation indicates that the soil is not rated. Entries in () are for undrained
conditions.)

| | | i | )
Map symbol and |Spring wheat | Oats | Barley | Flax | Sunflowers | Grass-
soil name | 1 1 1 ! | legume hay *
| | | | [ |
1 1 | | | I
| Bu/A | Bu/A I Bu/A [} Bu/A | Lbs/A | T/A
| | | | i |
64: i 31(20) | 65 (33) | 50 (33) | 15(10) | 1540 (1010) | 2.3(2.6)
Arveson----=~-== | | | | | |
| | | | | i
76: | 20 i 42 | 32 | 10 | 980 | 1.8
Arvilla--~===-== | ! | 1 1 I
| | | 1 | |
12 | 26 | 20 | 6 | 600 | 2.2
| I [ | l
| | | | |
| | | | |
36 i 17 i 59 | 18 | 1800 | 2.1
| | | | 1
[ 1 | | [
1 1 | | |
28 | €0 | 46 | 14 | 1420 | 2.1
| | | | |
| I | | l
| | | | | |
154: | 42 { 90 | 69 i 21 | 2110 { 2.7
Barnes---~-=--~-- | I | | ! I
Svea-~=-~==oo==- | | | | 1 !
| | | | | |
156: 1 39 | 83 | 63 | 19 | 1940 | 2.7
Barnes—----=----- | i [ | | |
Svea=----=so-me- | | | | | [
| | l | | |
314: | 20 | 43 | 33 | 10 | 1010 | 1.4
Buse-~==--==--== ! | | | | )
Barnes-----=----- | | | | | |
| | | 1 1 1
450: | 34(19) | 71 (31) | $5 (31) | 17 (10} | 1680 (960) | 2.3(2.8)
Colvin--=------= [ [ [ [ [ [
| | [ | l |
493: | 45 | 95 | 73 | 22 | 2230 | 2.8
Darnen--=-==--==- | l [ | | |
| | | | | |
510: | 31 { 65 { 50 t 15 i 1540 ] 2.3
Divide---===-=== | | | | | |
] 1 1 ! | |
571: | 33 | 70 | 54 | 17 | 1660 | 2.1
Embden---~------ | | | | | [
| | | | | |
1726: | 27 i 58 | 44 | 14 | 1370 | 2.6
Fordville-~=-~-= ] | | | \ {
| | ! | | |
172 | 46 | 98 | 15 | 23 | 2300 | 2.3
Gardena--------- [ ! ! [ [ [
Eckman=---=--==~- | 1 | | | |
| | | | | |
794 : | 43 | 91 | 69 | 21 i 2140 | 2.7
Glyndon---=--=~- [ [ [ [ [ |
| | | | | |
795: | 24 | 50 { 38 i 12 | 1180 1 2.1
| | | | |

Glyndon, saline-|
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Table 8.— Yields ger Acre of Crops--(continued)

(Yield estimates are those that can be expectedunder a high level of management. They are for

nonirrigated areas. The presence of a yield does not indicate the soil is suited for cultivated crops.

Absence of yield information indicates that the soil is not rated. Entries in () are for undrained

conditions.)

| | | | | |
Map symbol and |Spring wheat | Oats ] Barley [ Flax { Sunflowers | Grass-
soil name | | | | | | legqume hay *
| | | | [ I
| I [ { l 1
| Bu/A | Bu/A | Bu/A | Bu/A | Ihs/A | T/A
| | | [ | [

852: | 24 (14) [ 51(23) [ 39(23) { 12(7) { 1200 (720} | 2.8(2.8)
Hamag-========== | I | 1 | 1

| | | [ | [

883: | 40 (32) [ 86 (52) i €66 (52) { 20(16) | 2020(1610) | 2.6(2.1)
Hamerly---====== | | | | | |
Tonka-======-=== | | | | | |
Parnell--------- [ [ { | ! !

| | [ | | |

939: | 24 | 51 | ki | 12 | 1200 | 2.2
Hecla-=---=====-- | { 1 l l !
Hamar--=-=====--= | I | l | [

| | | 1 | |

1030: { 39 i 84 { 64 | 20 H 1970 | 2.7
Kranzburg------- | | 1 | | |
Lismore--=-m==== | | | | | |

[ I l 1 1 |

1043: | 45 | 95 | 13 | 22 | 2230 | 2.8
La Prairie------ | | | ! | |

| ! I | ) |

1055: | 46 | 98 | 15 | 23 | 2300 | 2.8
LaDelle--------= | | | 1 | |

{ | | | | |

1081: 1 32(18) | 68 (30) | 52 (30) | 16 (9) | 1610 (910) | 2.8(2.8)

Lamoure----~----= | | | | | !
I ! I | J )

1168: i 45 | 96 | 13 | 23 | 2260 | 2.7
Lismore--—------ | | | | | |
Kranzburg------= | ! ! ! ) ]

| | | | | |

1205: | 13 | 28 | 21 | 6 | 650 | 1.4
Maddock===~===~= t 1 I | | |

| | | | | |
| | | | | |

1221: { 22 ! 46 ] 35 | 11 | 1080 J 1.8
Maddock---~----= | [ | | [ |
Hecla---==-~==--- | | | | | [

! | ) | | |

1269: | 29 (16) | 61 (26) | 47 {26) | 14 (8) | 1440 (790} | 2.3(2.8)

Marysland-~--=--- | i | | 1 [
| | | I [ I

1403: | 47 | 100 | 76 | 24 | 2350 | 2.6

overly----===-== | | | | | I
| | | | | 1

1427: | 35(11) | 74 (17) | 57(17) | 18(5) | 1750 (530) | 2.8(0.5)
Parnell---~-=---- | 1 | | | |

| | [ | | |

1466: | 4 | B | 6 | 2 | 180 | 0.2
Pits, gravel | | | | | |

and sand------- | | | ] | |
| | | | | |

1472: | 25(3) | 53 (S) | 41(5) | 12 (2) | 1250(170) | 2.0(0.3)
Rauville--~----= ] | | ] | |

§ | ! | 1 |

1523: | 22 | 47 | 36 | 11 | 1100 f 1.8

| | | | |
| | | | |

Soil Survey



Ransom County, North Dakota

Table 8.— Yields per Acre of Crops--{continued)

(Yield estimates are those that can be expected under a high level of management. They are for

nonirrigated areas. The presence of a yield does not indicate the soil is suited for cultivated crops.

Absence of yield information indicates that the soil is not rated. Entries in () are for undrained

conditions.)

| | | | | I
Map symbol and |Spring wheat | Oats | Barley | Flax | Sunflowers | Grass-
so0il name | l | | | | legqume hay *
| | | [ | 1
| | | | | !
| Bu/A | Bu/A | Bu/A { Bu/A | Lbs/A | T/A
| | | | | |

1560 | 19 (5) | 41(8) | 31(8) | 10(2) | 960 (240) | 2.0(0.3)
Rifle--=====o~u- l | | | | l

| | | I | |

1577: t 25(15) | 54(24) | 41 (24) i 13(T) | 1270 (740) | 2.8(2.8)
Rosewood--===---= | i | | | |

I | l | | |

1648: | 2 | 4 | 3 | 1 | 100 | 0.3
Serden------=--= | | { | | !
Duneland-------- | | | | ! |

! | | | | |

1670: | 28 (24) | 59(39) | 45 (39) | 14 (12) [ 1390(1200) | 2.3(2.5)
Ulen=-=-==w=====- | | | | | |
Rosewood-==~==-= | ! | | | |

| | | | | {

1704: | 15 | 32 | 24 | 7 | 740 | 1.3
Sioux~--====---= | | | | | |
Renshaw-=«====== | | | | ! |

! | ! | | |

1709: | 26 (2) | 55(3) | 42 (3) | 13(1) | 1300 (100) | 2.0(0.1)
Southam=----==-~ | [ | [ | l

| | | | ! |

1772: | 47 | 99 | 76 | 23 | 2330 | 2.7
A e | | | | i |
Gardena-~--===-- | [ | [ | |

| | | | | |

1788: | 37 | 79 | 60 | 18 | 1850 | 2.3
Swenoda---==~=-~ t | | | ! |
Barnes~---=w===~ | | [ 1 | |

| | | | I |

1834: | 40 (22) | 86 (35) | 66 (35) i 20(11) | 2020(1080) | 2.8(2.8)

Tonka---===-==-=~ | | | | i |
! l | | | |

1842: | 24 | 52 | 40 | 12 | 1220 | 2.1
Towner~—---====~ I | | | | [

| I | | | |

1859: | 27 | 57 | 44 { 13 | 1340 | 2.3
Ulen-=--=-=====ms 1 I | | I [

I | | | | |
| I | | | |

1871: | 17 i 37 | 28 | 9 | 860 | 2.3(2.8)
Vallers-=-=-~--- | | | | | |

[ | | | | |

1883: ] 34 (20) I T1(32) | 55 (32) | 17(10) | 1680 (980) | 2.5(1.9)
Vallers | | | | |
Parnell I | | | |

! | | | | [

1935: ] 27(10) | 57(16) | 44 (16) | 13(5) | 1340 (500) | 2.8(0.5)

Venlo~====w===== | | | | | |
| 1 1 | | I

1953: | 45 | 95 | 173 | 22 | 2230 | 2.2

Wahpeton-—----=w- | ! ! | | I
| | | | I |

1978 | - \ - 1 - | - | - | -

| [ | | |
| | 1 | |

175



176 Soil Survey

Table 8.~ Yields per Acre of Crops--(continued)

(Yield estimates are those that can be expected under a high level of management. They are for
nonirrigated areas. The presence of a yield does not indicate the soil is suited for cultivated crops.
Absence of yield information indicates that the soil is not rated. Entries in ()} are for undrained
conditions.)

| | [ | [ 1
Map symbol and |Spring wheat | Oats | Barley | Flax | Sunflowers | Grass-
soil name | | I | | | legume hay *
| | | | | |
| | | | | |
| Bu/A | Bu/A | Bu/A | Bu/A | Lbs/A | T/A
| | | | | |
2049: | 36 | 15 | S8 ] 18 | 1780 ] 2.3
Wyndmere-------- | | | | ! |
| | | | | |
2091: | 12 | 27 1 20 | 6 | 620 | 1.3
Zell~--mm==m==m= { l | ! | )
| I | | | |
2206: | 23 | 49 | 37 | 12 | 1150 I 2.0
Barnes---------- | | | | | |
Sioug~—=-==-~==-= 1 | I f 1 1
| | | [ | |
2207: | 45 | 96 | 73 | 23 | 2260 { 2.3
Bearden--------= | | | | | |
| | | | | |
2208: | 21 § 45 | 34 | 11 1 1060 | 1.5
Brantford--=---- | | 1 | | 1
Cog-~—==mmmno== | | [ 1 | |
| | | [ | |
2209: | 10 | 21 | 16 | 5 | 500 i 1.1
| | | | |
| | | ] |
| 1 | | | |
2210: | 16 | 34 | 26 | 8 | 790 | 1.0
Cathay=-=-==~==== 1 | | | | |
Larson---~-~--== I { { ! ! |
| 1 1 | | |
2211: | 41 | 88 | 67 | 21 | 2060 | 2.7
Eckman-—--—=---- | | | | | |
Gardena=---=~-=-- | | | [ I I
| | | | | 1
38 | 82 | 62 1 19 | 1920 | 2.1
| | | | |
| | I | 1
| | | 1 | |
2213: | 28 | 60 | 46 | 14 i 1420 | 2.1
Eckman---==--=== [ | 1 | [ |
Zell-----==~-w== | | | | | |
| | | | 1 |
2214: | 14 | 31 | 23 | 7 | 720 | 0.9
Exline---—=~-=== I 1 | } | |
| | | | 1 |
2215: | 38 | 82 1 62 | 19 | 1920 | 2.1
Fairdale------—- ! I I | I I
I [ | 1 ! |
2216: | 45 (42) | 96 (68) 1 73(68) | 23(21) | 2260(2090) | 2.3(1.9)
| | 1 | |
| | | | |
| 1 | | |
| | | | | |
2217: i 36(30) | 78 (49) | 59 (49) | 18 (15) | 1820(1510) | 2.1(1.6)
| | | | |
[ | | | |
| | | [ |
| | | [ | |
2218: | 25 ] 53 | 41 | 12 | 1250 ] 2.1
| | | | |
| | | | |
| | | 1 |
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Table 8.— Yields per Acre of Crops--{continued)

(Yield estimates are those that can be expected under a high level of management. They are for
nonirrigated areas. The presence of yield information does not indicate the soil is suited for
cultivated crops. Absence of yield information indicates that the soil is not rated. Entries in () are
for undrained conditions.)

| | | | | |
Map symbol and |Spring wheat | Oats } Barley ] Flax | Sunflowers | Grass-
soil name | | | | | | legume hay *
| | | ! | |
| | | | ! |
| Bu/A | Bu/A | Bu/A | Bu/A | Lbs/A | T/A
1 | | | l !
2219: | 42 (24) | 90 (39) | 69 (39) | 21(12) | 2110(1200) | 2.3(2.8)
Hegne--~--~---~- [ [ { ! | |
| | | | | |
2220: | 17 | 36 | 27 t 8 i 840 | 1.1
Letcher--------- | | | | ! |
Lemext~------=-~ 1 I [ ! [ [
| | | | | |
2221: | 19 | 41 | 31 | 10 | 960 | 1.8
Falsen---------- | [ ! | | {
| | | | [ |
2222: i 41 t 88 | 67 { 21 B 2060 | 2.2
Peever---------- | | | | | !
Gwinnex~-====-=-= t | | | | |
| | | | [ |
2223: | 20 | 43 | 33 | 10 i 1010 | 1.5
i | | | l
| | | I |
| l | | | |
2224: | 10(7) | 21(11) | 16 (11) | 5(3) | 500(340) | 1.4(1.4)
Serden-—---==--= l | | | ! 1
Hamar-—-~-===w-- | | | | | [
| | 1 I | |
2225: | 10 | 20 | 16 | 5 | 480 | 0.7
Sioux-==-===~-om | | | | | |
| ! | l | |
2226: | 12 | 27 | 20 | 6 | 620 | 1.3
Stirum---------- | ! | | | |
Lemert----==-=== | | | | ! |
| i | i 1 1
2228: | 14(11) | 31(18) | 23(18) | 7(6) | 720(550) | 1.7(1.8)
Aylmey---------- t I [ [ [ [
Rosewood---==--~ | | | | | |
Serden---------- | | | i | !
[ I | ( |

* Yield estimates are for adapted species.



178 Soil Survey

Table S.—Interpretive Groupings Report

(Dashes (~) indicate an interpretive group is not assigned. Entries in () are
for undrained conditions.)

Soil name | | Land | Windbreak
and | Pasture and | Capability | suitability
map symbol 1 hayland group | Class | group
| [ |
| | |
64 | | |
Arveson | Limy Subirrigated A5 | 2w (4w) | 1K (2K)
| (Wet C1) | ]
| I |
76: | | |
Arvilla-----=----==swo=== | Shallow to Gravel Bl | 3e | 6G
| [ |
86: 1 | |
Aylmer | Sands Soils HS | ée | 10
Bantry | Sands Soils HS | 6e | 10
| | |
118: { ! !
Barnes---~--==-====s——=== | Ioamy and Silty Al | 2e | 3
Buse | Thin Upland A2 | 3e | 8
1 I |
120: | | |
Barnes---==-=--====so-=== | Loamy and Silty Al | 3e | 3
Buse | Thin Upland A2 | 4e | 8
| | |
154: | | |
Barnes----====s=====s-oo-= | Loamy and Silty Al | 2c | 3
Svea: | Overflow and Run-on A3 | 2c | 1
| ) |
156: | | |
Barnes----=~=--===-es—w== | Loamy and Silty Al | 2e | 3
Svea | overflow and Run-on A3 | 2e | 1
i 1 }
314: | | |
Buse | Thin Upland A2 | 6e | 10
Barnes----~==---==r==-=-== | Loamy and Silty Al 1 4e | 3
f l )
450: | | |
Colvin | Limey Subirrigated A5 | 2w (4w) | 1K (2K)
| (Wet Cl1) [ |
| | |
493: | | |
Dar | overflow and Run-on A3 | 2e | 1
| | |
510: | | |
Divide | Limy Subirrigated AS | 3s | 1K
| | |
571: | ] |
bd | Sandy A6 | 3e | 1
| | |
726: | | |
Fordville~-~--=====-====-- { Loamy and Silty Al | 2s ] 6G
| | |
772 | | |
Gardena--=-=~===========-== | Overflow and Run-on A3 | 2¢ | 1
Eck | Loamy and Silty Al | 2c { 3
| [ |
794: | | |
Glyndon | Limy Subirrigated AS | 2e | 1K
| | |
795: i | ]
Glyndon, saline---------- | Saline G4 { 3s | W
| | |
852: | | |
Hamax | Sands A7 | 4e | 1(2)
| (Wet C1) 1 (4w) |
! | |
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Table S.-Interpretive Groupings Report--(continued)

(Dashes (~) indicate an interpretive group is not assigned. Entries in () are

(Wetland Hé)

for undrained conditions.) *
Soil name | | Land | Windbreak
and | Pasture and | Capability | suitability
map symbol | hayland group | Class | group
| | |
| | |
883: | | |
Hamerly-=~---=e-—=cec—rae- | Limy Subirrigated AS | 2e | 1K
Tonl | Clayey A4 | 2w (4w} | 1(2)
| (Wet C1) | 1
Parnell-=---~c--—eaeoa ---| Wet C1 | 3w (Sw) | 2(10)
| (Wetland H6) | |
[ | |
939: | | |
Hecla | Sands A7 I 4e | 7
Hamar | Sands A7 | 4e | 1
| | |
1030: | ! |
K burg | Loamy and Silty Al | 2e | 3
Li | Overflow and Run-on A3 | 2e | 1
| | |
1043: ] | |
La Prairie-=---==c--ncem- | Loamy and Silty Al [ 2c | 1
| | |
108S: | | |
LaDelle---~-=—-m——cmeeeae | Loamy and Silty Al | 2c | 1
| 1 |
1081: | | !
Lamou | Limey Subirrigated A5 | 2w (4w) | 1K(2K)
| (Wet C1) | |
| | |
1168: ] ] ]
Li | overflow and Run-on A3 | 2¢c | 1
Kranzburg | Loamy and Silty Al | 2¢c | 3
| | A
1208 [ [ [
Maddoc) | Sands A7 ] 6e | 10
| | |
1221 | | |
Maddock | Sands A7 { 4e { 7
Hecla | Sands A7 | 4e | 7
| i t
1269 | | |
Marysland----==-====mev-- | Limy Subirrigated A5 | 2w (4w) | 1K (2K)
| (Wet C1) | |
| | I
1403 | | )
Overly | Loamy and Silty Al | 2c i 1
! | |
1427 | | |
Parnell----~--- ,———ce———— | Wet C1 o 3w (5w) | 2 (10)
| (Wetland Hé) | |
I | |
1466: ] | |
Pits, gravel and sand----| -— | 8s | 10
| | [
1472: | | |
Rauville---<--- e———e—- -=~=-| Wet C1 | 3w (5w) | 2K (10)
| (Wetland H6) 1 !
I | |
1523: | | |
Rensh: | Shallow to Gravel Bl ] 3s | 6G
| | |
1560: | 1 ]
Rifl | Wet C1 | 3w (5w) | 24
| | !
| | |
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Table 9.-Interpretive Groupings Report--(continued)

(Dashes (-) indicate an interpretive group is not assigned. Entries in () are

for undrained conditions.)

Seil name | | Land | Windbreak
and | Pasture and | Capability | suitability
map symbol t hayland group | Class ] group
| | |
| | |
1577: ! ! |
R >od | Limy Subirrigated AS | 3w (4w) | 1K (2K)
| (Wetland H6) | |
| } |
1648: | | |
Serden | Sands Soil HS | Te | 10
Duneland | None Assigned (NA) ] 8e | 10
| [ I
1670: | | |
Ulen | Limy Subirrigated | 3e | 1K
Rosewood-==-=========—= | Limy Subirrigated AS | 3w (4w) | 1K (2K)
| (Wet C1) | |
! t |
1704: ] | |
Siou | Vexry Shallow to Gravel | 6w | 10
| B2 | |
Rensh | Shallow to Gravel Bl | 3e | 6G
| | |
1709: I | |
Southam | Wet C1 | 3w (Bw) | 2K (10)
| (Wetland H6) | |
| | |
1772: | | |
Svea | Loamy and Silty Al 1 2c | 1
Gardena-=---==-~==-==== | Loamy and Silty Al | 2¢c | 1
| | |
1788: | | |
Swenoda-----==~====-==" | Overflow and Run-on A3 | 3e i 1
Loamy and Silty Al | 2e | 3
| 1 |
1834: | [ |
Tonka | Clayey A4 | 2w (4w) | 1(2)
| (Wet C1) | |
1 | |
1842: | | |
Towner | Sands A7 | 4e { 7
| | [
1859: | | |
Ulen | Limy Subirrigated AS | 3e | 1K
| | |
1871: | | |
Vallers, saline------- | Saline G4 | 3s | W
| | |
1883: 1 | |
Vallers---=--~<=-====== | Limy Subirrigated AS | 2w (3w) | 1K (2K)
| (Wet C1) | |
Parnell-----==v-=c--== | Wet C1 | 3w (Sw) | 2 (10)
| (Wetland H6) | |
1 | |
1935: | | |
Venlo | Wet C1 | 3w (5w) | 2 (10)
| (Wetland H6) | |
| | |
1953: i | |
Wahpeton--==r-«=o=-==-~ | Clayey A4 { 2e | 4c
| | |
1978: | | |
Water [ | | -
| I I
20489: | | |
Wyndmere---==--===-==~ | Limy Subirrigated AS | 2e | 1K
[ I

Soil Survey
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(Dashes (-) indicate an interpretive group is not assigned. Entries in () are

Table 9.—Interpretive Groupings Report--(continued)

for undrained conditions.)

Soil name | | Land | Windbreak
and [ Pasture and | Capability | suitability
map symbol | hayland group | Class | group
| ! |
| | |
2091: | | |
Zell | Thin Uplands A2 ] Te | 10
| | |
2206: | | |
Barnes------==-cccemcoaao | Loamy and Silty Al | 3e t 3
Sioux | Very Shallow to Gravel | 6s | 10
| B2 | l
| | |
2207: | | i
Bearden: | Limy Subirrigated AS | 2e | 1K
| | I
2208: | ! |
Brantford--~---=—-----eu- | Shallow to Gravel Bl | 3e | 6G
Coe: | Very shallow to Gravel | €s | 10
] B2 | !
| ) |
2209: | | !
Buse | Steeply Sloping H3 | e | 10
Barnes-«---m=s-c—cooooo— | Loamy and Silty Al | 6e I 10
| | |
2210: | | |
Cathay | Clayey Subsoils F1 | 6s | 3
Larson | Claypan Gl | 6s | 9L
| | |
2211: | ! |
Eckmar | Loamy and Silty Al | 2e | 3
Garder | Overflow and Run-cn A3 | 2e i 1
| | |
2212: | | !
Ec} | Ioamy and Silty Al | 2e | 3
Zell | Thin Upland A2 t 3e | 8
| | |
2213: | | |
Eck | Loamy and Silty Al | 3e | 3
Zell | Thin Upland A2 | 4e | 8
| | |
2214: | | |
Exlin | Thin Claypan G2 | 6s | 10
[ | |
2215: | ] ]
Fairdale-------=—c=-—u-uo | Loamy and Silty Al | 2e | 1K
| | |
2216; | | [
Gwinner---~-==---c------- | Overflow and Run-on A3 | 2¢ | 1
Peever | Clayey A4 | 2s | 4
Parnell-----=s-cccoeeoo—o | Wet C1 | 3w (5w) | 2 (10)
| (Wetland H6) | i
| | |
2217: | | |
Hamerly-----====-cec=cmeue | Limy Subirrigated AS | 2e | 1K
Buse | Thin Uplands A2 | 3e | 8
Parnell----=--cccocaoanaao | Wet C1 | 3w (5w) | 2 (10)
{ (Wetland H6) 1 |
| | |
2218: | \ \
Brantford-------~c--=nee- | Shallow to Gravel Bl | 3s | 6G
Vang | Loamy and Silty Al | 2s | 6G
| ! [
2219: | | |
Heg | Clayey Ad | 2w (4w) | 1K (2K)
| | [
| ! |

Wet C1)
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Table 9.—Interpretive Groupings Report--(continued)

(Dashes (—) indicate an interpretive group is not assigned. Entries in () are
for undrained conditions.)

Soil name | | Land | Windbreak
and | Pasture and | Capability | suitability
map symbol | hayland group | Class [ group
| | |
| | |
2220 | | [
tcherx | Claypan Gl 1 4s | 9
Lemert---~==-------c-s===- | Thin Claypan G2 | 6s | 9L
| 1 [
2221: | | |
Falsen | Sands A7 | 4e | 7
| | I
2222 | | |
Peever | Clayey A4 | 2e | 4
Gwinner | overflow and Run-on A3 | 2e { 1
| | |
2223: | | |
Rensh | Shallow to Gravel Bl { 3e { 6G
Siou | Very Shallow to Gravel | és | 10
| B2 | |
| 1 i
2224: | | |
Serden: | Sands Soils HS | 6e | 10
Hamar { Sands A7 | 4de (4w) | 1 (2)
| (Wet C1) | 1
| | |
2225 I | !
Sioux: | Very Shallow to Gravel | és | 10
| B2 | |
I | |
2226: | [ |
Stirum | Sodic Saline G3 | 6s { 10
Lemert---==---===~--==-==- | Thin Claypan G2 | és | 9
| [ |
2228: | | |
Aylmer { Sands Soils HS | 6e | 10
Rosewood | Limy Subirrigated AS | 3w (4w} | 1K (2K)
| (Wet Cl1) | |
Serder | Sands Soils H5 | e | 10
| | |




Ransom County, North Dakota 183

Table 10.—Windbreak Suitability Groups
Expected Shrub Heights at 20 Years

(Dashes (--) indicate the species are not expected to perform adequately on these suitability
groups under most conditions.)

Species | Windbreak Suitability Groups

| 1 [ | 2 I = l 2 [

| g8 e T e, 1 e 1 e, Tee
Almond, Russian I 4-6 I 3-4 I 3-5 I 3-4 I - I 4-6
Buffalaberry, Silver | 8-12 | 8-12 | - | - I - |9-1z
Caragana (Peashrub, Siberian) 8-10 | 8-10 | 7-8 | - | - 8-10
Cherry, Eurcpian Bird (Mayday) : 10-15 I - I 10-15 I - I - 10-12
Cherry, Nanking 6-8 - 4-6 - - 5-7
Cherry, Mongolian 5-6 I - I 4-6 I - | o '4-6
Cherry: Western Sand I 4-6 I - I - l - l - I 4-6
Cotoneaster, Peking | 8-10 7-9 8-10 - - 7-9
Cotoneaster, Eurcpian I 10-12 I 9-11 | 8-12 I - | - | 7-9
Currant, Golden 5-7 - 4-6 - - 5-6
Dogwood: Redosier | -8 } - : 6-8 : - : - } 5-7
Forsythia, ‘Meadowlark’ l 7-11 6-8 - - - 7-9
Honeysuckle, Amur 8~10 7-9 - -~ - 7-9
Honeysuckle: Blueleaf ‘Freedom’ I 7-9 I 6-8 l -~ ' - l - I 6-8
Honeysuckle, Tatarian I 8-1¢0 } 7-9 : - : - : - : 8-10
Indigo, False 7-9 6-8 7-9 7-9 - 5-7
Jhnebe:’:ry (Serviceberry) | 6-8 | -~ | 5-7 | - | - |5-7
Lilac, Common I 10-12 | 10-12 | 8-10 | 8-10 ] - | 8-10
Lilac, Late 10-12 8-10 10-12 8-10 - 8-10
Plum, merican | 7-s | - | 6-7 | - | - |7-9
Rose, Species 4-5 4-5 4-5 - - 4-5
Sea-buckthorn I 8-10 | 8-10 I - I - | -— €6-8
silverberry | -8 | ¢ | - | - | - | 5-7
Sumac, Skunkbush | 5-9 4-17 5-8 - - 5-9
Willow, Sandbar 7-9 | 6-8 l 7-10 | 6-8 l - | 6-8
Viburnum, Nannyberry | 12416 | - | 1274 | -- | - | 20-22
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Table 10.—Windbreak Suitability Groups--{continued)

(Dashes (--) indicate the species are not expected to perform adequately on these suitability

groups under most conditions.)

Expected Shrub Heights at 20 Years

Species

-

Windbreak Suitability Groups

i

Viburnum, Nannyberry

| 4 4ac I éD 6 | 7
| £ nrs [ £ T: RS | £t
I I I |

Almond, Russian I 4-5 4-5 - - -
Buffalc;berry, Silver | 7-8 I 7-8 I 4—7 l 4-6 I 4-6 l -
Caragana (Peashrub, Siberian) 7-8 | 5-6 | 7-9 | 6-8 | 6-8 | -
Cherry, Eurcpian Bird (Mayday) I 10-12 I 8-10 I 8-10 I 6-8 I 4-6 I -
Cherry, Nanking | 4-5 4-5 4-5 - - -
Cherry, Mongolian | 4-6 | 4-6 | 4-5 | - | — | -
Cherry, Western Sand -- -- 4-6 3-5 3-5 -
Cotone;stei, Peking | 6-7 l 5-7 I 6-7 l - l -— I -
Cotoneaster, Europian I 9-10 I 8-9 | 8-10 | - | - | —
Currant, Golden 3-5 3-5 5-6 - - -
Dogw.\od.‘:&ln . Redosier l 4-6 l 4-6 l - I - l — I -
Forsythia, ‘Meadowlark’ - | - | 6-8 | — | - I _—
Honeysuckle, Amur l 7-9 l 7-9 ' 6-8 l - l - l -
Honeysuckle, Blueleaf ‘Freedom’ | 6-8 6-8 5-7 4-6 4-6 -
Honeysuckle, Tatarian l 7-8 | 7-8 I 6-7 | 5-7 | 5-7 | -
Indigo, Fal -— - -— _— — _—
Juneb lry (::rvirL ry) | 5-6 I 5-6 l - l - l _— l —
Lilac, Common 6-8 | 5-7 | 7-9 | 5-7 l 5-7 | -
Lilac, Late | 7-9 I 7-9 l - l - l — l -
Plum, American | 6-8 6-8 5-7 - - -
Rose, Species 4-5 I 3-4 | 3-4 | 2-4 | 2-4 | -
Sea-buckthorn | 6-8 | 6-8 | 5-7 | 4-6 l 4-6 ] -
Silverberry | - | - I 5-7 | 4-6 | 4-6 | -
Sumac, Skunkbush 4-7 4-17 5-9 6-7 6-7 —
Willow, Sandbar | s-6 | ss |- | -- | -- |-

(I e I N R
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Table 10.-Windbreak Suitability Groups--{continued)
Expected Shrub Heights at 20 Years

(Dashes (--)} indicate the species are not expected to perform adequately on these suitability
groups under most conditions.)

Species [ Windbreak Suitability Groups
] 8 T sc I o I oL Tm
| . | £t. | et | gt. | £t

Almond, Russian | - | - I I I
Buffalcberry, Silver I 4-5 | 4-5 l
Caragana (Peashrub, Siberian) 4-5 | 4-5 |
Cherry, Europian Bird (Mayday)
Cherry, Nanking I '
Cherry, Mongolian I I
Cherry, Western Sand ' I
Cotoneaster, Peking
Cotoneastexr, Eurocpian | l
Currant, Golden I I
Dogwood, Redosier
Forsythia, ‘Meadowlark’ l I
Honeysuckle, Amur | - l -
Honeysuckle, Blueleaf ‘Freedom’ 4-5 -
Honeysuckle, Tatarian 5-6 | 5-6 |

I I

I |

I |

| |

| I

| |

I I

| I

l
I
|
I
I
|
I
|
Indigo, False | -
I
I
|
I
I
l
|

s
4-5

Juneberry, (Serviceberry)
Lilac, Common

Lilac, Late

Plum, American

Rose, Species
Sea-buckthorn
Silverberry

Sumac, Skunkbush

Willow, Sandbar
Viburnum, Nannyberry

|

I |

I |

I I

I I

| I

I I

I |
I

N R

I |

I I

| |

| I

I |

| I

I |

I |
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(Dashes (--) indicate the species are not expected to perform adequately on these suitability
groups under most conditions.)

Table 10.-Windbreak Suitability Groups--(continued)

Expected Deciduous Tree Heights at 20 Years

Species

Windbreak Suitability Groups

|

| 1 | 2 [ [ |3

lee. e Tee lee ] e ] £t
Apricot, Species | 16-20 | 15-18 .. L 15-17
Ash, Black | 20-24 | 17-20 o2z 720 | - | 1e-22
Ash, Green 2126 | 1924 | 2126 | 1924 | - | 2025
Rspen, Quaking PO | 21-32 | 22-27 '
Boxelder 20-25 | -- 16-20 | - - 15-24
Chokecherry, Common ! I T I B T IRl B
Cottonwood, Species | 4ss0 | aoes ! asas ! asoao LT -
Crabapple, Species 1-20 | -- 1720 | - - 17-19
Tim, Tapanese | 20-35 | 24-30 | - T i s
Elm, Siberian | Ze-ss | 2e-as lasse logeas |- 26-32
Hackberry, Common | 2025 |18-23 |20-25 |1s-23 | - | 2028
Hawthorn, Arnold w0-12 | s-l0 ) sl e8| - | om
Hawthorn, Downy | 202 om0 9-11 6-8 - 9-11
Honeylocust | 2025 |18-20 |z20-28 |-~ | - | 1820
Maple, Amur | 2% |- e D e B
Maple, Tatarian 12-14 |- 9-11 - - 11-12
ocak, Bur | 20-25 | 18-23 - | - | - | 18-20
Olive, Russian 15-19 | 15-19 | 15-18 | 15-19 | -- 15-19
Pear, Ussurian (Harbin) | e | lvze 12 120 | seia
Poplar, Hybrid Species | so-s5 | - | ass0 | - | - ] -
Poplar, White 33-40 | 33-35 | 33-35 | 33-35 | -- 25-30
Walnut, Black | 2e2e | | = ot I ey
Willow, Laurel | 30-35 | 20-25 | 30-3s | 20-25 | 20-25 | --
Willow, White | 30-35 ' -

| 20-25

l 30-35

| 20-25

Soil Survey
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Table 10.-Windbreak Suitability Groups-- (continued)
Expected Deciduous Tree Heights at 20 Years

(Dashes (--) indicate the species are not expected to perform adequately on these suitability
groups under most conditions.)

Species | Windbreak Suitability Groups

| 4 [ 4 —rs [ o R

| £ ] ee. | et lee. | £, | 2.
Apricot, Species | - I - l - l - ! - I -
o wac S DO D e R
Ash, Green 18-20 18-20 15-19 14-18 14-18 -
e enicing | 1620 | 1820 | 15719 | M-16 | 14-18 | -

1,

Bcuetiar S D D D e
Chokecherry, Ccmmon I 8-10 I 7-9 I 8-10 | 7-9 | 7-9 l -
Cottonwood, Species - - - - - -
Cxabapple,ISpecies | 12-14 10-12 | 1205 | —- | - | -
Elm, Japanese 26-30 ' 26~30 I 26-30 | 19-22 | 19-22 | -
Elm, Siberian 24-26 24-26 20-25 17-22 17-22 --
Ha.c!’cbexry, Common | 16-18 | 16-18 | 15-18 | - | - | -
Hawthorn, Arnold l 7-9 | 7-9 I 8-10 | 6-8 l 6-8 l -
Hawthorn, Downy 7-9 7-9 8-10 6-8 6-8 -
Honeylocust I - I - I 15-18 , - l - l -
ple, Ruix I et S e R B
Maple, Tatarian - - - - - -
oak, éu | 14-16 | 13-15 | 18-20 | - | - | -
Olive, Russian | 12-14 | 12-14 | 12-15 | 11-14 | 11-14 | -
Pear, Ussurian{HXarbin) 11-13 11-13 11-13 - - -
Poplar, Hybrid Species I - ' - I - I - I - l -
Fopla, Wiite I e S B e B
Walnut, Black - - - - - -
Willow, Laurel l - l - l - I - | - | -

= 0= == | -

Willow, White
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Table 10.-Windbreak Suitability Groups--{continued)
Expected Deciducus Tree Heights at 20 Years

{Dashes (--) indicate the species are not expected to perform adequately on these suitability
groups under most conditions.)

Windbreak Suitability Groups
fee T Ta o

[ gt. [ee. T e e
I I I I

Species

«©

n
ld

Apricot, Species
Ash, Black

Ash, Green

Aspen, Quaking
Boxelder
Chokecherry, Common
Cottonwood, Species
Crabapple, Species
Elm, Japanese

Elm, Siberian
Hackberry, Common
Hawthorn, Arnold
Hawthorn, Downy
Honeylocust

Maple, Amur

Maple, Tatarian
Oak, Bur

Olive, Russian
Pear, Ussurian{(Harbin)
Poplar, Hybrid Species
Poplar, White
Walnut, Black
Willow, Laurel
Willow, White

-
N
U
[
o0
L]
o

11 -10

1
'

1
1
1

-21
-18

b

PR
[
o K

-1%
-12

I
[
U
=
-
o0

o o0

8 -
9 -

—_— e —— — e ——— e e e —— e —— —— . —— e | — —

I I | |
I I I | -
I I I | -
I I I | -
I I I | -
I I I | -
| I I I
I | I | -
I I [
I I I | -
I I I [~
I I I =
I | I | =
| | | | -
| I I | -
I I I | =
I I I | -
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Table 10.-Windbreak Suitability Groups--(continued)
Expected Conifer Heights at 20 Years

(Dashes (--) indicate the species are not expected to perform adequately on these suitability
groups under most conditions.)

Species | Windbreak Suitability Groups

| 1 l 1K l 2 l 2K l 24 |3

| £ [ ee. | e ] e | £t [ .

| l | l l |
Arborvitae, Siberian | 12-15 | 10-12 | 12-15 | 10-13 | - 8-11
Juniper, Rocky Mountain 12-15 10-12 11-13 8-9 - 12-15
Larch, Siberian | 18-22 | - | - | -- | -- | 17-21
Pine, Ponderosa | 18-22 | 15-17 | 17-19 l - | - |1a-zz
Pine, Scotch 18-20 - 16-18 - - 18-20
Redcedar, Eastern | 12-35 | 20-12 | 1213 | &9 | - 12-15
Spruce, Black Hills | 17-20 — 15-18 - - 12-15
Spruce, Colorado Blue 17-20 l - I 15-18 I - l - l 15-19
Spruce, White | 17-20 | - [ 15-18 | -- | - | 15-29

Table 10.— Windbreak Suitability Groups--{continued)

Expected Conifer Heights at 20 Years

(Dashes (--) indicate the species are