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How To Use This Soil Survez

General Soil Map

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

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

Detailed Soil Maps

The detailed soil maps can be useful in planning the use and management of small
areas. (Seelig, 1993) (Broderson, 1991)

To find information about your area of interest,
locate that area on the Index to Map Sheets.
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 to the
Contents,

MAP SHEET

~ AREA OF INTEREST

which lists | |- 15
NOTE: Map unit symbols in a soil
survey may consist only of numbers or

the map > 5 :
units by G q
symbol : - 1 letters, or they may be a combination

and name of numbers and letters.
and shows MAP SHEET

the page

where each map unit is described.

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



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. This survey
was made cooperatively by the Natural Resources Conservation Service, USDA -
Forest Service, and USDI - National Park Service, the North Dakota Agricultural
Experiment Station, North Dakota Cooperative Extension Service, North Dakota State
Soil Conservation Committee, and the North Dakota State Department of
Transportation. It is part of the technical assistance furnished to the Western Soil
Conservation District and the Golden Valley County Soil Conservation District.
Financial assistance was provided by USDA- Forest Service, USDI-National Park
Service, and the Western Soil Conservation District

Major fieldwork for this soil survey was completed in 1997. Soil names and
descriptions were approved in 1998. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1987 to 1997. The most current
official data are available through the NRCS Soil Data Mart Website at

httE://soiIdatamart.nrcs.usda.gov.

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 326-W, Whitten Building, 1400 Independence Avenue, SW, Washington, DC
20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Cover: A typical landscape in western Billings County along the Little Missouri River. The hayed
area is an area of Glendive fine sandy loam, 0 to 3 percent slopes. The wooded floodplains and
drainageways provide diverse habitat for wildlife and protection for livestock. An area of Badland,
outcrop, Arikara-Cabbart complex, 15 to 70 percent slopes, is in the background.

Additional information about the Nation’s natural resources is available online
from the Natural Resources Conservation Service at http://www.nrcs.usda.gov.
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Foreword

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

3R e

J.R. Flores
State Conservationist
Natural Resources Conservation Service
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Where To Get Updated Information

The soil properties and interpretations included in this survey were current as of
October 2005. The most current information is available through the Natural
Resources Conservation Service Soil Data Mart Website as
http://soildatamart.nrcs.usda.gov/ and/or the Natural Resources Conservation
Service Web Soil Survey at http://websoilsurvey.nrcs.usda.gov/app.

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

Additional information about soils and about NRCS is available through the North

Dakota NRCS Web page at www.nd nrcsisda gov

For further information please contact:

USDA, Natural Resources Conservation Service
Beach Field Office

49 West Main, Box 490

Beach, North Dakota 58621-0490

Telephone: (701) 872-4551

Fax: (701) 872-4484

or

USDA, Natural Resources Conservation Service
Dickinson Field Office

2493 4th Avenue W, Room C

Dickinson, North Dakota 58601-2623
Telephone: (701) 225-3811

Fax: (701) 225-1353


http://soildatamart.nrcs.usda.gov
http://websoilsurvey.nrcs.usda.gov/app
www.nrcs.usda.gov/technical/efotg
www.nd.nrcs.usda.gov
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Billings County,
North Dakota
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General Nature of the Area

Billings County is in the southwestern part of North Dakota (fig. 1). It has a total
area of 737,000 acres or 1,152 square miles. The county is bounded on the west by
Golden Valley County, on the north by McKenzie and Dunn Counties, on the east by

T

Figure 1. Location of Billings County in North Dakota.
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Dunn and Stark Counties, and on the south by Slope County. The county seat is
Medora.

The first recorded settlements in the area were established in the 1880’s.
Additional information concerning the history and development of Billings County has
been published by the Billings County Historical Society (1979).

The eastern portion of the county lies in the Rolling Soft Shale Plains (MLRA 54)
and the western portion lies in the Northern High Plains, Northeastern Part (MLRA
58C) of the Northern Great Plains Spring Wheat Region (USDA-SCS, 1981). All of
Billings County lies within the unglaciated section of the Missouri Plateau of the
Great Plains Regions.

Elevation in the county ranges from 3,358 feet in the southwestern part (Bullion
Butte) to 2,100 feet in the northwestern part. Local relief rarely exceeds 100 feet/mile
in the eastern part (MLRA 54) of the county and can be as much as 300 to 400 feet/
mile in the western part (MLRA 58C). In MLRA 54 the drainage flows eastward and
southeastward. In MLRA 58C the drainage flows westward and northward.

Farming, ranching, and oil are the main economic enterprises in the county. The
principal crops are spring wheat, oats, barley, and hay (Hartwig and Meyer, 2001).
Western Stark County Soil Conservation District was organized in 1943. It was
enlarged in 1957 to include the portion of Billings County east of the Little Missouri
River and was named Western Soil Conservation District. The Golden Valley Soil
Conservation District was organized in 1948. It was enlarged in 1956 to include the
portion of Billings County west of the Little Missouri River.

The soils in the county vary widely in extent and kind. There is one major area
within Billings County that is level to gently rolling. The soils are moderately to very
deep and have parent materials that are alluvial or residual in origin. They are well
suited to cropland. The soils in the Little Missouri River Valley are very deep and well
suited to cropland. The soils within the Little Missouri drainage system are shallow to
very deep and hilly to very steep. They are best suited to rangeland. They are in
complex with the Badlands.

The first soil survey of Billings County was published in the 1910 Soil Survey of
Western North Dakota (Lapham, 1911). In 1944 a Soil Survey of Billings County was
published at a scale of 1 inch = 1 mile by the U. S. Department of Agriculture, Bureau
of Plant Industries, Soils and Agricultural Engineering. A general soil map of the
Billings County, at a scale of 1 inch = 2 miles, was published in 1963 and Bulletin No.
473, Soil Survey Report — County General Soils Maps — North Dakota , was authored
by D. D. Patterson, G. A. Johnsgard, M. D. Sweeney, and H. W. Omodt in July 1968
(Patterson, et al., 1968). The present detailed soil survey was initiated by the Soil
Conservation Service in 1987.

About 18 percent of the county is cropland or pasture, 25 percent is native
rangeland, 46 percent is federal land, 2 percent is forestland, and 9 percent is other
land. The USDA, Forest Service administers about 40 percent of the federal land and
the USDI, National Park Service administers about 6 percent. Additional information
related to agriculture in Billings County can be found in the Census of Agriculture
(USDA-NASS, 2002).

Climate

The climate of Billings County is semi-arid to subhumid and continental. The area
is usually quite warm in summer with frequent spells 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.

The table, “Temperature and Precipitation,” gives data on temperature and
precipitation for the survey area as recorded at Fairfield, North Dakota, in the period
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1961 to 1990. The table “Ereeze Dates in Spring and Fall.” shows probable dates of
the first freeze in fall and the last freeze in spring. The table “Growing Season.”
provides data on length of the growing season.

In January, the average temperature is 12 degrees F, and the average daily
minimum temperature is 2 degrees F. In July, the average temperature is 69 degrees
F and the average daily maximum temperature is 83 degrees F.

Growing degree days are shown in the table “Temperature and Precipitation.”
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.

The average annual total precipitation in the county is about 16 inches. Of this,
about 13 inches, or 82 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 the first table. The information is useful in
designing a management system for wet and dry years.

Average annual snowfall is about 32 inches. The average annual relative humidity
at midafternoon in July is about 41 percent. The sun shines 76 percent of the
possible time in summer and 46 percent of the time in winter. The sun shines an
average of about 62 percent of the possible time annually. The prevailing wind is
from the northwest. The average windspeed is highest, about 10.8 miles per hour, in
spring (Jensen, 1972).

How This Survey Was Made

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

Soils and miscellaneous areas in the survey area are in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind or
segment of the landscape. By observing the soils and miscellaneous areas in the
survey area and relating their position to specific segments of the landscape, soil
scientists develop a concept, or model, of how the soils were formed. Thus, during
mapping, this model enables soil scientists to predict with a considerable degree of
accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

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, 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
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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,
1999), 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

Figure 2. Profile of Janesburg silt loam. The dark brown and
gray surface layers are underllain by a brown, dense,
sodic subsoil.
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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, 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, 1996) and the Soil Survey Manual (Soil
Survey Staff, 1993). The Major Soils of North Dakota (Omodt et al., 1968), Soil
Taxonomy (Soil Survey Staff, 1999), and Land Resource Regions and Major Land
Resource Areas of the United States (USDA-SCS, 1981), were among the
references used. The procedures used in determining the nature and characteristics
of the soils are described under the heading “How This Survey Was Made.”

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

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

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

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



6 Soil Survey

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

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

Temperature Precipitation
2 years in 10 2 yrs in 10
will have avg will have average
no. of number of
Month avg avg avg max min growing avg less |more days with
daily | daily temp. | temp.| degree than |[than 0.10 inch
max min >than <than days* (in.) (in.) | (in.) or more
January 21.3 2.1 |11.7 50 -31 1 0.34 0.11 0.54 1
February 27.7 7.9 |17.8 55 -26 3 0.28 0.09 0.45 0
March 38.1 |17.6 [27.8 69 -14 22 0.56 0.20 0.85 1
April 53.5129.8 |41.7 85 5 141 1.60 0.43 2.63 4
May 65.8 | 41.2 |53.5 91 22 425 2.45 0.98 3.69 5
June 75.1 150.6 [62.9 95 35 670 3.39 1.96 4.67 6
July 82.5 | 55.9 |69.2 101 42 894 2.06 0.90 3.04 4
August 81.4 | 54.0 |67.7 99 40 855 1.62 0.65 2.44 3
September 68.7 | 43.7 |56.2 95 24 487 1.60 0.52 2.48 3
October 57.2 | 33.5 |45.3 82 11 218 0.87 0.31 1.51 2
November 38.4 119.0 [28.7 68 -11 28 0.43 0.13 0.67 1
December 24.7 5.7 |15.2 54 -29 2 0.35 0.10 0.55 1
Yearly
Average 52.9 [ 30.1 |41.5 —_ —_ —_ - - - -
Extreme 109 -38 - 102 -33 — - - - -
Total — — — — — 3745 15.55| 11.75|18.76 31

* 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)



Freeze Dates in Spring and Fall

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

Temperature

Probability 24F or lower 28F or lower 32F or lower
Last freezing temperature

in spring
1 year in 10 later than— May 9 May 17 May 29
2 year in 10 later than— May 4 May 12 May 24
5 year in 10 later than— April 24 May 4 May 13
First freezing temperature

in fall

1 yr in 10 earlier than— September 26 September 15 September 7
2 yr in 10 earlier than— October 1 September 21 September 13
5 yr in 10 earlier than— October 12 October 3 September 24

Growing Season

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

Daily Minimum Temperature
Probability # days > 24F # days > 28F # days > 32F
9 years in 10 142 122 109
8 years in 10 149 131 117
5 years in 10 162 146 132
2 years in 10 175 162 146
1 year in 10 181 170 154




General Soil Map Units
(STATSGO)

The general soil map which precedes the detailed soil maps was derived from
STATSGO (State Soil Geographic Data Base). STATSGO (USDA-NRCS, 1994) is a
small scale digital general soil map of North Dakota and an accompanying data
base. It shows broad areas that have a distinctive pattern of soils, relief, and
drainage. These similar areas are delineated into general soil map units or soil
associations. Each soil association is a unique natural landscape. Typically, they
consist of one or more major soils or components and some minor soils or
components. The soils making up an association can occur in another association
but in a different pattern. The STATSGO map can be used to compare the suitability
of large areas for general land uses. Areas of soils suitable for a practice or use can
be identified on the map. Likewise, areas that are not suitable can be identified.
Broad interpretive 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 Billings County begin on page 10. 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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100—Cabba-Dogtooth-Amor Association, level to very steep

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE*™ COMPOSITION
MAJOR
COMPONENTS
Cabba L 9-70 w 30-35
Dogtooth SIL 0-25 w 25-30
Amor L 3-25 w 15-20
MINOR
COMPONENTS
Farnuf L 1-15 w 5-10
Badland, outcrop - 9-150 -- 1-5
Havrelon SIL 0-6 w 1-5
Belfield SICL 0-6 W 1-5
* L, loam; SIL, silt loam; SICL, silty clay loam
** W, well
Description

These soil areas consist of level to very steep rises and ridges, with some flood
plains, flats, and fans. The dominant soils formed in medium to fine textured
residuum. Most areas are used for rangeland. Lesser sloping areas are used for
cropland.

Cabba soils occur on rises and shoulder slopes on ridges. Amor and Dogtooth
soils occur on pediments and backslopes of ridges. Belfield, and Farnuf soils occur
on fans, flats, and footslopes of ridges. Dogtooth and Belfield soils have a dense,
sodium-affected subsoil that restricts root growth. Badland, outcrop occurs on barren
side slopes of ridges. Havrelon soils occur on flood plains.

Major Limitations for Agricultural Use

Water erosion is a concern on steeper areas. Droughtiness, due to restricted root
growth, is a concern on sodium affected soils. For additional information concerning
these soils see "Detailed Map Unit Descriptions" and "Series Descriptions." For
information concerning the limitations for agriculture see the “Potential Cropland
Limitations and Hazards” table.
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115—Straw-Velva Association, level to undulating

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE*™ COMPOSITION
MAJOR
COMPONENTS
Straw L 0-3 w 50-55
Velva FSL 1-6 W 5-10
MINOR
COMPONENTS
Belfield SIL 1-3 w 5-10
Parshall FSL 1-6 w 5-10
Vebar FSL 6-15 W 5-10
Cabba L 3-45 w 1-5
*FSL, fine sandy loam; L, loam, SIL, silt loam
W, well
Description

These soil areas consist of level to undulating stream terraces and flood plains
and adjacent fans, flats, and escarpments. The dominant soils formed in moderately
coarse to medium textured fluvial deposits. Most areas of this association are used
for cultivated crops with steeper escarpments used for rangeland.

Straw and Velva soils occur on stream terraces and flood plains. Belfield soils
occur on flats. Parshall soils occur on terraces and fans. Vebar soils occur on
backslopes of ridges. Cabba soils occur on shoulders of ridges.

Major Limitations for Agricultural Use

Wind erosion is a concern on moderately coarse textured soils. Water erosion is a
concern on steeper areas. For additional information concerning these soils see
"Detailed Map Unit Descriptions" and "Series Descriptions." For information
concerning the limitations for agriculture see the “Potential Cropland Limitations and
Hazards” table.
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117—Shambo-Stady-Tally Association, nearly level to undulating

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE*™ COMPOSITION
MAJOR
COMPONENTS
Shambo L 1-6 w 20-25
Stady L 1-6 w 15-20
Tally FSL 1-6 w 10-15
MINOR
COMPONENTS
Rhoades L 1-6 w 10-15
Belfield SIL 0-6 w 5-10
Lawther SIC 1-9 w 5-10
Vebar FSL 1-6 W 5-10
* FSL, fine sandy loam; L, loam; SIL, silt loam; SIC, silty clay
** W, well
Description

These soil areas consist of nearly level to undulating flats, fans, and terraces. The
dominant soils formed in moderately coarse to medium textured alluvium. Most
areas of this association are used for cultivated crops.

Shambo, Rhoades, Belfield, and Lawther soils occur on flats and fans. Stady soils
occur on terraces. They have a gravelly substratum. Tally soils occur on fans.
Rhoades soils occupy micro-low and have a dense, sodium affected subsoil that
restricts root growth. Vebar soils occur on pediments.

Major Limitations for Agricultural Use

Wind erosion is a concern on moderately coarse and fine textured soils.
Droughtiness, due to low water holding capacity, is a concern on the moderately
coarse textured soils, soils with gravelly substratums, and sodium affected soils. For
additional information concerning these soils see "Detailed Map Unit Descriptions"
and "Series Descriptions." For information concerning the limitations for agriculture
see the “Potential Cropland Limitations and Hazards” table.
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122—Vebar-Parshall Association, level to rolling

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Vebar FSL 1-15 W 30-35
Parshall FSL 0-6 W 20-25
MINOR
COMPONENTS
Flasher LFS 6-15 SE 15-20
Amor L 3-9 w 15-20
Arnegard L 0-3 w 5-10
Harriet L 0-1 P 5-10

* FSL, fine sandy loam; L, loam
** P, poor; W, well; SE, somewhat excessive

Description

These soil areas consist of level to rolling uplands with fans, flats, terraces, rises,
ridges, and drainageways. The dominant soils formed in moderately coarse textured
alluvium and sandstone residuum (fig. 3). Most areas of this association are used for
cultivated crops with steeper areas used for rangeland.

Vebar and Amor soils occur on pediments and backslopes of ridges. Parshall and
Arnegard soils occur on fans, flats, and terraces. Flasher soils occur on shoulders of
ridges. Harriet soils occupy low-lying drainageways. They have a dense, sodium
affected subsoil that restricts root growth.

Major Limitations for Agricultural Use

Water erosion is a concern on steep areas. Wind erosion and droughtiness are
concerns on coarse and moderately coarse textured soils. The poorly drained soils
generally have periods of wetness and ponding in the spring and after heavy rains.
For additional information concerning these soils see "Detailed Map Unit
Descriptions" and "Series Descriptions." For information concerning the limitations
for agriculture see the “Potential Cropland Limitations and Hazards” table.
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Figure 3. Typical pattern of soils and underlying material in the Vebar-Parshall association.
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135—Lonna-Cabbart-Badland, outcrop Association, undulating to
very steep

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE*™ COMPOSITION
MAJOR
COMPONENTS
Lonna SIL 3-25 w 35-40
Cabbart SIL 6-70 w 30-35
Badland, outcrop - 9-150 -- 10-15
MINOR
COMPONENTS
Boxwell L 1-15 w 5-10
Scairt SIL 0-15 w 1-5
Rhame FSL 6-50 w 1-5
Havre SIL 0-3 w 1-5
* FSL, fine sandy loam; L, loam; SIL, silt loam
** W, well
Description

These soil areas consist of undulating to very steep flats, fans, hills, and ridges
with some flood plains. The dominant soils formed in medium textured alluvium and
residuum. Most areas of this association are used for rangeland. Lesser sloping
areas are used for cultivated crops.

Lonna soils occur on footslopes of hills and on fans. Cabbart soils occur on
shoulders of ridges. Badland, outcrop occurs on barren side slopes of ridges.
Boxwell and Rhame soils occur on backslopes on ridges and hills and on pediments.
Scairt soils occupy micro-lows on pediments. They have a dense, sodium affected
suboil that restricts root growth. Havre soils occur on flood plains.

Major Limitations for Agricultural Use

Water erosion is a concern on steeper areas. Wind erosion is a concern on
moderately coarse textured soils. Droughtiness, due to restricted root growth, is a
concern on sodium affected soils. For additional information concerning these soils
see "Detailed Map Unit Descriptions" and "Series Descriptions." For information
concerning the limitations for agriculture see the “Potential Cropland Limitations and
Hazards” table.
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138—Glendive-Havre-Hanly Association, level to undulating

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Glendive FSL 0-6 W 20-25
Havre SIL 0-3 w 20-25
Hanly FSL 0-6 SE 10-15
MINOR
COMPONENTS
Chanta L 1-6 W 10-15
Lonna SIL 1-9 W 10-15
Cabbart SIL 9-50 W 10-15
Badland, outcrop - 9-150 -- 1-5

* FSL, fine sandy loam; L, loam; SIL, silt loam
** W, well; SE, somewhat excessive

Description

These soil areas consist of level to undulating flood plains with some fans,
terraces, and ridges found along the Little Missouri River (fig. 4). The dominant soils
formed in moderately coarse to medium textured alluvium. MoST areas of this
association are used for rangeland or hayland.

Glendive, Havre, and Hanly soils occur on flood plains. Chanta soils occur on
terraces. Lonna soils occur on fans. Cabbart soils occur on shoulders of ridges.
Badland outcrop occurs on barren side slopes of ridges.

Major Limitations for Agricultural Use

Wind erosion is a concern on the moderately coarse textured soils. Water erosion
is a concern on steeper areas. Flooding is a concern on the dominant soils. For
additional information concerning these soils see "Detailed Map Unit Descriptions"
and "Series Descriptions." For information concerning the limitations for agriculture
see the “Potential Cropland Limitations and Hazards” table.
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Figure 4. Typical pattern of soils and underlying material in the Glendive-Havre-Hanly Association.
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160—Rhame-Fleak Association, gently rolling to very steep

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Rhame FSL 6-50 W 40-45
Fleak LFS 6-50 SE 25-30
MINOR
COMPONENTS
Boxwell L 0-50 w 5-10
Arikara SPM 9-70 w 5-10
Badland, outcrop - 9-150 -- 1-5
Havre SIL 0-3 w 1-5
Scairt SIL 6-15 W 1-5

* FSL, fine sandy loam; L, loam; LFS, loamy fine sand; SIL, silt loam; SPM, slightly
decomposed plant material
** W, well; SE, somewhat excessive

Description

These soil areas consist of gently rolling to very steep fans and ridges with some
flood plains. The dominant soils formed in coarse to moderately coarse textured
residuum. Most areas of this association are used for rangeland. Lesser sloping
areas are used for cultivated crops.

Rhame and Boxwell soils occur on backslopes of ridges and on pediments. Fleak
soils occur on shoulders of ridges. Arikara soils occur on footslopes and backslopes
of ridges. Badland, outcrop occurs on barren side slopes of ridges. Havre soils occur
on flood plains. Scairt soils occur in micro-lows on footslopes and backslopes of
ridges. They have a dense, sodium-affected subsoil that restricts root growth.

Major Limitations for Agricultural Use

Water erosion is a concern on steep areas. Wind erosion is a concern on coarse
and moderately coarse textured soils. Droughtiness, due to restricted root growth, is
a concern on sodium affected soils. For additional information concerning these soils
see "Detailed Map Unit Descriptions" and "Series Descriptions." For information
concerning the limitations for agriculture see the “Potential Cropland Limitations and
Hazards” table.
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176—Patent-Badland, outcrop-Cabbart Association, nearly level to
very steep

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Patent L 1-25 W 30-35
Badland, outcrop - 9-150 -- 20-25
Cabbart L 6-70 W 15-20
MINOR
COMPONENTS
Arikara SPM 15-70 W 1-5
Rhame FSL 3-15 W 1-5
Gerda SIL 0-9 W 1-5
Boxwell L 1-50 W 1-5

* FSL, fine sandy loam; L, loam; SIL, silt loam; SPM, slightly decomposed plant
material
** W, well

Description

These soil areas consist of nearly level to very steep fans and ridges with some
flats (fig. 5). The dominant soils formed in medium textured alluvium and residuum.
Most areas of this association are used for rangeland. Lesser sloping areas are used
for cultivated crops.

Patent soils occur on fans. Badland, outcrop occurs on barren side slopes of
ridges. Cabbart soils occur on shoulders of ridges. Arikara soils occur on backslopes
and footslopes of ridges. Rhame and Boxwell soils occur on pediments or
backslopes of ridges. Gerda soils occur in micro-lows on fans and flats. They have a
dense, sodium affected subsoil that restricts root growth.

Major Limitations for Agricultural Use

Water erosion is a concern on steeper areas. Wind erosion is a concern on
moderately coarse textured soils. Droughtiness, due to restricted root growth, is a
concern on sodium affected soils. For additional information concerning these soils
see "Detailed Map Unit Descriptions" and "Series Descriptions." For information
concerning the limitations for agriculture see the “Potential Cropland Limitations and
Hazards” table.
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Figure 5. Typical pattern of soils and underlying material in the Patent-Badland, outcrop-Cabbart
association.



Billings County, North Dakota 21

177—Havre-Glendive Association, level and nearly level

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE*™ COMPOSITION
MAJOR
COMPONENTS
Havre SIL 0-3 w 65-75
Glendive FSL 0-3 w 15-20
MINOR
COMPONENTS
Badland, outcrop - 9-150 -- 1-5
Cabbart SIL 3-50 W 1-5
Chanta L 1-6 w 1-5
Lonna SIL 3-15 w 1-5
* FSL, fine sandy loam; L, loam; SIL, silt loam
** W, well
Description

These soil areas consist of level and nearly level flood plains and terraces, with
some fans and ridges. The dominant soils formed in moderately coarse to medium
textured fluvial deposits. Most areas of this association are used for cultivated crops
or rangeland.

Havre and Glendive soils occur on flood plains and terraces. Badland, outcrop
occurs on barren side slopes of ridges. Cabbart soils occur on summits and
shoulders of ridges. Chanta soils occur on terraces. Lonna soils occur on fans.

Major Limitations for Agricultural Use

Wind erosion is a concern on these soils. Water erosion is a concern on steeper
areas. Droughtiness, due to low water holding capacity, is a concern on some soils.
Flooding is a concern on the dominant soils. For additional information concerning
these soils see "Detailed Map Unit Descriptions" and "Series Descriptions." For
information concerning the limitations for agriculture see the “Potential Cropland
Limitations and Hazards” table.
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178—Boxwell-Scairt-Cabbart-Rhame Association, level to very
steep

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Boxwell L 3-60 W 30-35
Scairt SIL 0-15 W 15-20
Cabbart L 6-70 W 15-20
Rhame FSL 1-50 W 10-15
MINOR
COMPONENTS
Maltese SIL 0-25 W 10-15
Arikara SPM 3-45 w 5-10
Badland, outcrop - 9-150 -- 1-5

* FSL, fine sandy loam; L, loam; SIL, silt loam; SPM, slightly decomposed plant
material
** W, well

Description

These soil areas consist of level to very steep fans, flats, and ridges. The
dominant soils formed in moderate to fine textured residuum. Most areas of this
association are used for rangeland.

Boxwell, Rhame, and Scairt soils occur on pediments and backslopes of ridges.
Scairt soils occur on micro-lows. Maltese soils occur on flats, fans, and footslopes of
ridges. They have a dense, sodium affected subsoil that restricts root growth.
Cabbart soils occur on shoulders of ridges. Arikara soils occur on backslopes and
footslopes of ridges. Badland, outcrop occurs on barren side slopes of ridges.

Major Limitations for Agricultural Use

Water erosion is a concern on steeper areas. Wind erosion is a concern on
moderately coarse textured soils. Droughtiness, due to restricted root growth, is a
concern on sodium affected soils. For additional information concerning these soils
see "Detailed Map Unit Descriptions" and "Series Descriptions." For information
concerning the limitations for agriculture see the “Potential Cropland Limitations and
Hazards” table.
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179—Lonna-Kirby-Scairt-Badland, outcrop Association, nearly
level to very steep

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Lonna SIL 1-25 w 30-35
Kirby CNV-L 3-70 E 20-25
Scairt SIL 1-15 W 10-15
Badland, outcrop - 9-150 -- 10-15
MINOR
COMPONENTS
Cabbart SIL 6-70 W 5-10
Maltese SIL 0-25 W 1-5
Boxwell L 6-15 W 1-5

* L, loam; SIL, silt loam; CNV-L, very channery loam
** W, well; E, excessive

Description

These soil areas consist of nearly level to very steep flats, fans, hills, and ridges.
The dominant soils formed in medium to fine textured alluvium and residuum. Most
areas of this association are used for rangeland.

Lonna soils occur on footslopes of hills and fans. Kirby soils occur on shoulders of
hills and ridges. They have a scoria substratum that restricts root growth. Scairt soils
occur on micro-lows on pediments and backslopes of ridges. Maltese soils occur on
micro-highs on flats. They have a dense, sodium affected subsoil that restricts root
growth. Badland, outcrop occurs on barren side slopes of ridges. Cabbart soils occur
on shoulders of ridges. Boxwell soils occur on backslopes of ridges.

Major Limitations for Agricultural Use

Water erosion is a concern on steep areas. Droughtiness, due to restricted root
growth, is a concern on sodium affected soils and soils with scoria substratums. For
additional information concerning these soils see "Detailed Map Unit Descriptions"
and "Series Descriptions." For information concerning the limitations for agriculture
see the “Potential Cropland Limitations and Hazards” table.
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193—Badland, outcrop-Cabbart-Arikara Association, gently rolling
to very steep

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Badland, outcrop - 9-150 -- 20-25
Cabbart L 6-70 W 20-25
Arikara SPM 9-70 W 15-20
MINOR
COMPONENTS
Haydraw SIL 0-9 w 10-15
Patent L 1-30 W 10-15
Boxwell L 6-60 w 5-10

* L, loam; SIL, silt loam; SPM, slightly decomposed plant material
** W, well

Description

These soil areas consist of gently rolling to very steep ridges with some flats and
fans. The dominant soils formed in medium textured alluvium and residuum. Most
areas of this association are used for rangeland or wildlife.

Badland, outcrop occurs on barren side slopes of ridges. Cabbart soils occur on
shoulders of ridges. Arikara soils occur on backslopes and footslopes of ridges.
Haydraw and Patent soils occur on flats and fans. Boxwell soils occur on backslopes
of ridges.

Major Limitations for Agricultural Use

Water erosion is a concern on steep areas. For additional information concerning
these soils see "Detailed Map Unit Descriptions" and "Series Descriptions." For
information concerning the limitations for agriculture see the “Potential Cropland
Limitations and Hazards” table.
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194—Janesburg-Dogtooth Association, level to hilly

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Janesburg SIL 0-25 w 40-45
Dogtooth SIL 0-25 w 25-30
MINOR
COMPONENTS
Sen SIL 0-15 w 10-15
Cabba SIL 6-35 w 5-10
Vebar FSL 1-15 W 5-10
Belfield SIL 0-6 W 1-5
Harriet SIL 0-3 P 1-5

* FSL, fine sandy loam; SIL, silt loam
** P, poor; W, well

Description

These soil areas consist of level to hilly flats, fans, and some drainageways, rises,
and ridges (fig. 6). Most areas are used for cultivated crops with steeper areas used
for rangeland.

The Dogtooth, Janesburg, Sen, and Vebar soils occur on pediments and
backslopes of ridges. Janesburg soils occur on micro-highs. Dogtooth soils occur on
micro-lows. Cabba soils occur on shoulder slopes of ridges. Belfield soils occur on
flats and fans. Harriet soils occur in drainageways. Janesburg, Dogtooth, Belfield,
and Harriet soils have a dense, sodium affected subsoil that restricts root growth.

Major Limitations for Agricultural Use

Droughtiness, due to restricted root growth, is a concern on sodium affected soils.
Water erosion is a concern on steeper areas. The poorly drained soils generally
have periods of wetness and ponding in the spring and after heavy rains. For
additional information concerning these soils see "Detailed Map Unit Descriptions"
and "Series Descriptions." For information concerning the limitations for agriculture
see the “Potential Cropland Limitations and Hazards” table.
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Figure 6. Typical pattern of soils and underlying material in the Janesburg-Dogtooth association.
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197—Kremlin-Shibah-Patent Association, level to very steep

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Kremlin L 0-25 w 30-35
Shibah CN-L 3-50 W 20-25
Patent L 6-30 W 10-15
MINOR
COMPONENTS
Cabbart SIL 6-70 W 10-15
Badland, outcrop - 9-150 -- 10-15
Arikara SPM 9-70 w 5-10
Gerda SIL 0-6 W 1-5

* L, loam; SIL, silt loam; CN-L, channery loam; SPM, slightly decomposed plant
material
** W, well

Description

These soil areas consist of level to very steep flats and fans, terraces, and ridges.
The dominant soils formed in medium textured alluvium. Most areas of this
association are used for rangeland.

Kremlin, Patent, and Gerda soils occur on flats and fans and on footslopes of
ridges. Shibah soils occur on fans and terraces. They have a gravelly substratum.
Badland, outcrop occurs on barren side slopes of ridges. Arikara soils occur on
backslopes and footslopes of ridges. Gerda soils have a dense, sodium affected
subsoil that restricts root growth.

Major Limitations for Agricultural Use

Water erosion is a concern on steeper areas. Droughtiness and limited water
holding capacity, due to restricted root growth, are concerns on sodium affected soils
and soils with gravelly substratums. For additional information concerning these soils
see "Detailed Map Unit Descriptions" and "Series Descriptions." For information
concerning the limitations for agriculture see the “Potential Cropland Limitations and
Hazards” table.
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198—L.ittlemo-Kremlin-Chanta Association, level to rolling

SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Littlemo SIL 0-3 W 40-45
Kremlin L 0-15 w 30-35
Chanta L 3-15 W 10-15
MINOR
COMPONENTS
Tinsley GR-SL 6-70 E 5-10
Badland, outcrop - 9-150 -- 1-5
Gerda SIL 0-6 W 1-5

* L, loam; SIL, silt loam; GR-SL, gravelly sandy loam
** W, well; E, excessive

Description

These soil areas consist of level to rolling paleoterraces, fans, flats, and
escarpments along the Little Missouri River and its tributaries. The dominant soils
formed in medium textured aluvium. Most areas of this association are used for
rangeland.

Littlemo and Kremlin soils occur on flats. Chanta soils occur on flats and rises on
paleoterraces. Tinsley soils occur on shoulders of paleoterraces. Badland, outcrop
occurs on barren side slopes of ridges. Gerda soils occur on micro-lows on fans.
They have a dense, sodium affected subsoil that restricts root growth. The Littlemo,
Chanta, and Tinsley soils have gravelly substratums.

Major Limitations for Agricultural Use

Droughtines, due to low water holding capacity, is a concern on some of the
dominant soils. Water erosion is a concern on steep areas. For additional
information concerning these soils see "Detailed Map Unit Descriptions" and "Series
Descriptions." For information concerning the limitations for agriculture see the
“Potential Cropland Limitations and Hazards” table.
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199—Cedarpan-Farfeld-Vebar Association, level to steep

SURFACE SLOPE PERCENT
TEXTURE* PERCENT  DRAINAGE** COMPOSITION
MAJOR
COMPONENTS
Cedarpan SIL 0-35 w 30-35
Farfeld L 0-6 w 20-25
Vebar STX-FSL 6-35 w 15-20
MINOR
COMPONENTS
Amor STX-L 6-25 w 10-15
Daglum L 0-15 w 5-10
Flasher LFS 9-35 SE 1-5
Slickspots -- 0-6 - 1-5

* LFS, loamy fine sand; L, loam; SIL, silt loam; STX-FSL, extremely stony fine sandy
loam
** W, well; SE, somewhat excessive

Description

These soil areas consist of level to steep flats, fans, and ridges on a drainage
divide in the northeastern part of the county. The dominant soils formed in
moderately coarse to fine textured alluvium and residuum. Most areas of this
association are used for rangeland.

Cedarpan soils occur on flats, fans, and side slopes of ridges. Farfeld soils occur
on flats. Cedarpan and Farfeld soils have a dense, hard substratum. Vebar and
Amor soils occur on side slopes of ridges. Flasher soils occur on shoulders of ridges.
Daglum soils occupy micro-highs on flats and fans. Slickspots occur on fans and
footslopes. Daglum, Cedarpan, and Slickspots have dense, sodium affected
subsoils that restrict root growth.

Major Limitations for Agricultural Use

Droughtines, due to restricted root growth, is a concern on sodium affected soils
and soils with a dense substratum. Water erosion is a concern on steeper areas. For
additional information concerning these soils see "Detailed Map Unit Descriptions"
and "Series Descriptions." For information concerning the limitations for agriculture
see the “Potential Cropland Limitations and Hazards” table.
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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 determines how a map unit is named.

A map unit is identified according to the taxonomic classification of the dominant
soils or miscellaneous areas. Within a taxonomic class there are precisely defined
limits for the properties of the soils. On the landscape, however, soils and
miscellaneous areas are natural phenomena, and they have the characteristic
variability of all natural phenomena. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic class. Areas of soils of a single
taxonomic class rarely, if ever, can be mapped without including areas of other
taxonomic classes. Consequently, every map unit is made up of the soils or
miscellaneous areas for which it is 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.
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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 soll
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, Shambo loam, 0 to 2 percent slopes,
is one of the phases of the Shambo soils.

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

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on the
maps. The pattern and proportion of the soils or miscellaneous areas are somewhat
similar in all areas. Daglum-Rhoades complex, 0 to 6 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Glendive and Havre soils, channeled, is an undifferentiated group in
this survey area.

This survey includes miscellaneous areas. Such areas have little or no soll
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 is 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.

The table, “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.” The table, “Hydri ils 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.

3—Peta loam, 0 to 2 percent slopes

Setting

Peta soils occur on linear alluvial flats on uplands.
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Map Unit Composition (percent)

Named Components
Peta and similar soils: 45 to 80 percent

Average Component Composition
Peta: 68 percent
Parshall, moderately well drained: 15 percent
Peta, fine sandy loam: 14 percent
Daglum: 2 percent
Heil: 1 percent

Named Component Description

Peta
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat poorly drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 10 inches; loam
Bt—10 to 26 inches; clay loam
BC—26 to 48 inches; fine sandy loam
C1—48 to 53 inches; loam
C2—53 to 80 inches; fine sandy loam

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

5—Savage silty clay loam, 0 to 2 percent slopes

Setting
Savage soils occur on linear alluvial flats on uplands.
Map Unit Composition (percent)

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

Savage: 61 percent

Grail: 17 percent

Belfield: 8 percent

Farnuf: 5 percent

Regent: 3 percent

Daglum: 2 percent

Lawther: 2 percent

Parshall: 2 percent

Named Component Description

Savage
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 7 inches; silty clay loam
Bt—7 to 25 inches; silty clay
Bk—25 to 51 inches; silty clay loam
C—51 to 80 inches; silty clay loam

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

5B—Savage silty clay loam, 2 to 6 percent slopes

Setting
Savage soils occur on linear alluvial fans on uplands.
Map Unit Composition (percent)
Named Components
Savage and similar soils: 55 to 70 percent

Average Component Composition
Savage: 67 percent
Grail: 11 percent
Farland: 7 percent
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Regent: 4 percent
Shambo: 4 percent
Daglum: 3 percent
Amor: 2 percent
Stady: 2 percent

Named Component Description

Savage
Slope: 2 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 7 inches; silty clay loam
Bt—7 to 25 inches; silty clay
Bk—25 to 51 inches; silty clay loam
C—51 to 80 inches; silty clay loam

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

6—Regan silt loam, 0 to 2 percent slopes

Setting
Regan soils occur on linear drainageways on uplands.
Map Unit Composition (percent)

Named Components
Regan and similar soils: 55 to 75 percent

Average Component Composition
Regan: 64 percent
Arveson: 16 percent
Harriet: 9 percent
Marysland, saline: 6 percent
Straw: 3 percent
Peta: 2 percent
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Named Component Description

Regan
Slope: 0 to 1 percent
Depth to Restrictive Feature: None noted
Drainage Class: Poorly drained
Flooding: Occasional
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 9 inches; silt loam
Bkg—9 to 28 inches; silty clay loam
2Cg—28 to 60 inches; stratified sandy loam to silty clay loam

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

Management
Major uses: Wetland wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

7—Arnegard loam, 0 to 2 percent slopes

Setting
Arnegard soils occur on linear alluvial flats and in linear swales on uplands.

Map Unit Composition (percent)

Named Components
Arnegard and similar soils: 55 to 70 percent

Average Component Composition

Arnegard: 68 percent

Farnuf: 10 percent

Parshall: 7 percent

Belfield: 4 percent

Grail: 4 percent

Stady: 3 percent

Amor: 2 percent

Savage: 2 percent

Named Component Description

Arnegard
Slope: 0 to 2 percent
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Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

Ap—oO0 to 13 inches; loam
Bw—13 to 36 inches; loam
Bk—236 to 60 inches; loam

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

9F—Cabba-Sen-Chama silt loams, 15 to 70 percent
slopes

Setting

Cabba soils occur on convex shoulders. Sen soils occur on linear backslopes.
Chama soils occur on convex backslopes. This map unit occurs on ridges on
uplands.

Map Unit Composition (percent)

Named Components
Cabba and similar soils: 35 to 55 percent
Sen and similar soils: 15 to 30 percent
Chama and similar soils: 10 to 25 percent

Average Component Composition
Cabba: 45 percent
Sen: 18 percent
Chama: 15 percent
Shambo: 6 percent
Regent: 5 percent
Vebar: 3 percent
Janesburg: 2 percent
Regan: 2 percent
Rock outcrop: 2 percent
Straw: 2 percent
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Named Component Description

Cabba
Slope: 15 to 70 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; silt loam
Bk—3 to 15 inches; silt loam
Cr—15 to 60 inches; bedrock

Sen
Slope: 15 to 25 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; silt loam
Bw—6 to 17 inches; silt loam
Bk—17 to 34 inches; silt loam
Cr—34 to 60 inches; bedrock

Chama
Slope: 15 to 45 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 4 inches; silt loam
Bw—4 to 8 inches; silt loam
Bk—38 to 34 inches; silt loam
Cr—34 to 60 inches; bedrock

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

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

12B—Rhoades-Daglum complex, 0 to 6 percent slopes

Setting

Rhoades soils occur in concave micro-lows. Daglum soils occur on linear micro-
highs. This map unit occurs on alluvial flats and fans on uplands.

Map Unit Composition (percent)

Named Components
Rhoades and similar soils: 45 to 65 percent
Daglum and similar soils: 25 to 40 percent

Average Component Composition
Rhoades: 55 percent
Daglum: 33 percent
Belfield: 5 percent
Savage: 3 percent
Moreau: 2 percent
Slickspots: 2 percent

Named Component Description

Rhoades
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 1 to 5 inches
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 3 inches; silt loam
Btn—3 to 8 inches; silty clay
Btknyz—=8 to 14 inches; silty clay
Bky—14 to 46 inches; silty clay
C—46 to 60 inches; stratified silt loam to silty clay loam

Daglum
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 4 to 20 inches
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
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Ponding: None

Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:

Ap—oO0 to 7 inches; loam

E—7 to 8 inches; silt loam

Btn—~8 to 18 inches; clay

Bky—18 to 32 inches; clay loam
BCk—32 to 47 inches; clay loam

C—47 to 60 inches; clay

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

Management
Major uses: Pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

13B—Dogtooth-Janesburg silt loams, 0 to 6 percent
slopes

Setting

Dogtooth soils occur in concave micro-lows. Janesburg soils occur on linear micro-
highs. This map unit occurs on pediments on uplands.

Map Unit Composition (percent)

Named Components
Dogtooth and similar soils: 50 to 65 percent
Janesburg and similar soils: 25 to 40 percent

Average Component Composition
Dogtooth: 59 percent
Janesburg: 27 percent
Daglum: 5 percent
Regent: 2 percent
Savage: 2 percent
Slickspots: 2 percent
Wayden: 2 percent
Chama: 1 percent

Named Component Description

Dogtooth
Slope: 0 to 6 percent
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Depth to Restrictive Feature: Natric; top depth ranges from 2 to 4 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Saline within 30 inches

Sodium Affected: Sodic within 30 inches

Typical profile:

E—O0 to 2 inches; silt loam

Btn—2 to 8 inches; silty clay

Btkn—8 to 13 inches; silty clay

Bky—13 to 21 inches; silty clay

Cr—21 to 60 inches; bedrock

Janesburg
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 13 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 8 inches; silt loam
E—8 to 10 inches; silt loam
Btn—10 to 21 inches; silty clay
BCk—21 to 26 inches; silt loam
Cr—26 to 60 inches; bedrock

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

Management
Major uses: Range, pasture, or hayland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

13D—Dogtooth-Janesburg complex, 6 to 15 percent
slopes

Setting

Dogtooth soils occur on concave micro-lows. Janesburg soils occur on linear micro-
highs. This map unit occurs on backslopes of ridges on uplands.
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Map Unit Composition (percent)

Named Components
Dogtooth and similar soils: 20 to 55 percent
Janesburg and similar soils: 20 to 55 percent

Average Component Composition
Dogtooth: 37 percent
Janesburg: 37 percent
Rhoades: 7 percent
Belfield: 5 percent
Cabba: 5 percent
Chama: 5 percent
Reeder: 2 percent
Stady: 2 percent

Named Component Description

Dogtooth
Slope: 6 to 15 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 4 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 2 inches; silty clay loam
Btn—2 to 8 inches; silty clay
Btkn—8 to 13 inches; silty clay
Bky—13 to 21 inches; silty clay
Cr—21 to 60 inches; bedrock

Janesburg
Slope: 6 to 15 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 13 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 8 inches; silt loam
E—8 to 10 inches; silt loam
Btn—10 to 21 inches; silty clay
BCk—21 to 26 inches; silt loam
Cr—26 to 60 inches; bedrock

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

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

14E—Amor-Brandenburg complex, 3 to 25 percent
slopes

Setting

Amor soils occur on linear pediments and convex backslopes. Brandenburg soils
occur on convex rises and shoulders. This map unit occurs on hills and ridges on
uplands.

Map Unit Composition (percent)

Named Components
Amor and similar soils: 15 to 45 percent
Brandenburg and similar soils: 15 to 45 percent

Average Component Composition
Amor: 20 percent
Brandenburg: 39 percent
Shambo: 16 percent
Searing: 12 percent
Cabba: 4 percent
Daglum: 3 percent
Savage: 3 percent
Arnegard: 2 percent
Scoria outcrop: 1 percent

Named Component Description

Amor
Slope: 3 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 8 inches; loam
Bw—~8 to 19 inches; loam
Bk—19 to 31 inches; loam
Cr—31 to 60 inches; bedrock

Brandenburg
Slope: 3 to 25 percent
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Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 10 to 20 inches

Drainage Class: Excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 4 inches; channery loam

C1—4 to 10 inches; very channery loam

C2—10 to 60 inches; channers

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

Management
Major uses: Range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

15B—Daglum-Rhoades complex, 0 to 6 percent slopes

Setting

Daglum soils occur on linear micro-highs. Rhoades soils occur in concave micro-
lows. This map unit occurs on alluvial flats and fans on uplands. (fig. 7)

Map Unit Composition (percent)

Named Components
Daglum and similar soils: 35 to 65 percent
Rhoades and similar soils: 10 to 40 percent

Average Component Composition
Daglum: 50 percent
Rhoades: 25 percent
Belfield: 13 percent
Savage: 7 percent
Farland: 2 percent
Grail: 2 percent
Heil: 1 percent

Named Component Description

Daglum
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 4 to 20 inches
Drainage Class: Moderately well drained
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Flooding: None

Water Table: Seasonal

Ponding: None

Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:

Ap—-O0 to 7 inches; silt loam

E—7 to 8 inches; silt loam

Btn—~8 to 18 inches; clay

Bky—18 to 32 inches; clay loam
BCk—32 to 47 inches; clay loam
C—47 to 60 inches; clay

Rhoades
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 3 inches; loam
Btn—3 to 8 inches; silty clay
Btknyz—8 to 14 inches; silty clay
Bky—14 to 46 inches; silty clay
C—46 to 60 inches; stratified silt loam to silty clay loam

Figure 7. An area of Daglum-Rhoades complex, 0 to 6 percent slopes. The Daglum soils are on the
micro-highs and the Rhoades soils are on the micro-lows.



46 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 uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

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

Setting

Amor soils occur on convex pediments. Arnegard soils occur in concave swales.
This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Amor and similar soils: 50 to 70 percent
Arnegard and similar soils: 10 to 20 percent

Average Component Composition

Amor: 58 percent

Reeder: 14 percent

Arnegard: 10 percent

Farnuf: 6 percent

Daglum: 3 percent

Stady: 3 percent

Vebar: 3 percent

Parshall: 2 percent

Cabba: 1 percent

Named Component Description

Amor
Slope: 0 to 3 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 8 inches; loam
Bw—~8 to 19 inches; loam
Bk—19 to 31 inches; loam
Cr—31 to 60 inches; bedrock
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Arnegard
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 13 inches; loam
Bw—13 to 36 inches; loam
Bk—236 to 60 inches; loam

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

Management
Major uses: Cropland, pasture, and hayland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

17B—Amor-Shambo loams, 3 to 6 percent slopes

Setting

Amor soils occur on convex pediments. Shambo soils occur on linear alluvial fans.
This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Amor and similar soils: 65 to 80 percent
Shambo and similar soils: 10 to 20 percent

Average Component Composition

Amor: 67 percent

Shambo: 15 percent

Morton: 7 percent

Chama: 4 percent

Cabba: 3 percent

Arnegard: 2 percent

Vebar: 2 percent

Named Component Description

Amor
Slope: 3 to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40
inches
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Drainage Class: Well drained
Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

Ap—oO0 to 8 inches; loam
Bw—~8 to 19 inches; loam
Bk—19 to 31 inches; loam
Cr—31 to 60 inches; bedrock

Shambo
Slope: 3 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 9 inches; loam
Bw1—9 to 13 inches; loam
Bw2—13 to 29 inches; loam
Bk—29 to 48 inches; loam
C—48 to 60 inches; loam

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

17C—Amor-Cabba loams, 6 to 9 percent slopes

Setting

Amor soils occur on convex backslopes. Cabba soils occur on convex shoulders.
This map unit occurs on knolls and ridges on uplands.

Map Unit Composition (percent)
Named Components

Amor and similar soils: 30 to 45 percent
Cabba and similar soils: 25 to 35 percent
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Average Component Composition
Amor: 39 percent
Cabba: 29 percent
Amor, gently sloping: 10 percent
Shambo: 9 percent
Chama: 5 percent
Cohagen: 3 percent
Regent: 3 percent
Savage: 2 percent

Named Component Description

Amor
Slope: 6 to 9 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 8 inches; loam
Bw—~8 to 19 inches; loam
Bk—19 to 31 inches; loam
Cr—31 to 60 inches; bedrock

Cabba
Slope: 6 to 9 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; loam
Bk—3 to 15 inches; loam
Cr—15 to 60 inches; bedrock

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

Management
Major uses: Cropland, pasture, and hayland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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17D—Amor-Cabba loams, 9 to 15 percent slopes

Setting

Amor soils occur on convex backslopes. Cabba soils occur on convex shoulders.
This map unit occurs on hills and ridges on uplands.

Map Unit Composition (percent)

Named Components
Amor and similar soils: 35 to 45 percent
Cabba and similar soils: 20 to 30 percent

Average Component Composition
Amor: 42 percent
Cabba: 29 percent
Amor, moderately sloping: 5 percent
Shambo: 5 percent
Chama: 4 percent
Cohagen: 4 percent
Vebar: 3 percent
Arnegard: 2 percent
Dogtooth: 2 percent
Regent: 2 percent
Savage: 2 percent

Named Component Description

Amor
Slope: 9 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 8 inches; loam
Bw—~8 to 19 inches; loam
Bk—19 to 31 inches; loam
Cr—31 to 60 inches; bedrock

Cabba
Slope: 9 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; loam
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Bk—3 to 15 inches; loam
Cr—15 to 60 inches; bedrock

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

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

18E—Manning-Schaller-Wabek complex, 6 to 25 percent
slopes

Setting

Manning soils occur on convex backslopes. Schaller and Wabek soils occur on
convex summits and shoulders. This map unit occurs on ridges on uplands.

Map Unit Composition (percent)

Named Components
Manning and similar soils: 15 to 40 percent
Schaller and similar soils: 15 to 35 percent
Wabek and similar soils: 10 to 30 percent

Average Component Composition
Manning: 24 percent
Schaller: 22 percent
Wabek: 22 percent
Stady: 20 percent
Tally: 6 percent
Cabba: 4 percent
Janesburg: 2 percent

Named Component Description

Manning

Slope: 6 to 15 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 24 to 40 inches

Drainage Class: Somewhat excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

Ap—-O0 to 5 inches; fine sandy loam
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Bw—>5 to 18 inches; fine sandy loam

Bk—18 to 25 inches; fine sandy loam

2C—25 to 60 inches; stratified loamy sand to extremely gravelly loamy coarse
sand

Schaller
Slope: 6 to 25 percent
Depth to Restrictive Feature: None noted
Drainage Class: Excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 9 inches; sandy loam
Bk—9 to 15 inches; fine sandy loam
C—15 to 60 inches; gravelly loamy coarse sand

Wabek

Slope: 9 to 25 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 7 to 14 inches

Drainage Class: Excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 5 inches; loam

Bk—5 to 9 inches; gravelly coarse sandy loam

C—9 to 60 inches; very gravelly coarse sand

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

Management
Major uses: Range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

19—Sen-Golva silt loams, 0 to 3 percent slopes

Setting

Sen soils occur on convex pediments. Golva soils occur on concave alluvial flats.
This map unit occurs on uplands.



Billings County, North Dakota 53

Map Unit Composition (percent)

Named Components
Sen and similar soils: 40 to 65 percent
Golva and similar soils: 5 to 20 percent

Average Component Composition

Sen: 56 percent

Amor: 11 percent

Chama: 11 percent

Golva: 11 percent

Cabba: 5 percent

Shambo: 5 percent

Vebar: 1 percent

Named Component Description

Sen
Slope: 0 to 3 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; silt loam
Bw—6 to 17 inches; silt loam
Bk—17 to 34 inches; silt loam
Cr—34 to 60 inches; bedrock

Golva
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; silt loam
Bw1—5 to 15 inches; silt loam
Bw2—15 to 21 inches; silt loam
Bk—21 to 40 inches; silt loam
C—40 to 60 inches; silt loam

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

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

19B—Chama-Sen-Cabba silt loams, 3 to 6 percent slopes

Setting

Chama and Sen soils occur on convex pediments. Cabba soils occur on convex
rises on pediments. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Chama and similar soils: 35 to 50 percent
Sen and similar soils: 20 to 30 percent
Cabba and similar soils: 10 to 20 percent

Average Component Composition
Chama: 43 percent
Sen: 25 percent
Cabba: 14 percent
Golva: 12 percent
Chama, moderately sloping: 2 percent
Janesburg: 2 percent
Maschetah: 2 percent

Named Component Description

Chama
Slope: 3 to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 4 inches; silt loam
Bw—4 to 8 inches; silt loam
Bk—38 to 34 inches; silt loam
Cr—34 to 60 inches; bedrock

Sen
Slope: 3 to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40
inches
Drainage Class: Well drained
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Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

Ap—-O0 to 6 inches; silt loam
Bw—6 to 17 inches; silt loam
Bk—17 to 34 inches; silt loam
Cr—34 to 60 inches; bedrock

Cabba
Slope: 3 to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O to 3 inches; silt loam
Bk—3 to 15 inches; silt loam
Cr—15 to 60 inches; bedrock

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

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

19C—Chama-Cabba-Sen silt loams, 6 to 9 percent slopes

Setting

Chama soils occur on convex backslopes. Cabba soils occur on convex shoulders
and summits. Sen soils occur on linear backslopes. This map unit occurs on knolls
and ridges on uplands.

Map Unit Composition (percent)

Named Components
Chama and similar soils: 35 to 45 percent
Cabba and similar soils: 20 to 30 percent
Sen and similar soils: 10 to 20 percent
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Average Component Composition
Chama: 40 percent
Cabba: 28 percent
Sen: 17 percent
Cohagen: 4 percent
Chama, gently sloping: 3 percent
Golva: 3 percent
Grail: 3 percent
Janesburg: 1 percent
Vebar: 1 percent

Named Component Description

Chama
Slope: 6 to 9 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 4 inches; silt loam
Bw—4 to 8 inches; silt loam
Bk—38 to 34 inches; silt loam
Cr—34 to 60 inches; bedrock

Cabba
Slope: 6 to 9 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O to 3 inches; silt loam
Bk—3 to 15 inches; silt loam
Cr—15 to 60 inches; bedrock

Sen
Slope: 6 to 9 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
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Typical profile:

Ap—-O0 to 6 inches; silt loam
Bw—6 to 17 inches; silt loam
Bk—17 to 34 inches; silt loam
Cr—34 to 60 inches; bedrock

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

Management
Major uses: Cropland, pasture, or hayland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

19D—Cabba-Chama-Sen silt loams, 9 to 15 percent
slopes

Setting

Cabba soils occur on convex shoulders. Chama soils occur on convex backslopes.
Sen soils occur on linear backslopes. This map unit occurs on hills and ridges on
uplands.

Map Unit Composition (percent)

Named Components
Cabba and similar soils: 30 to 45 percent
Chama and similar soils: 20 to 35 percent
Sen and similar soils: 10 to 20 percent

Average Component Composition
Cabba: 38 percent
Chama: 26 percent
Sen: 16 percent
Vebar: 5 percent
Arnegard: 4 percent
Cabba, gently sloping: 4 percent
Janesburg: 3 percent
Golva: 2 percent
Maschetah: 2 percent

Named Component Description

Cabba
Slope: 9 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20
inches
Drainage Class: Well drained
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Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

A—O0 to 3 inches; silt loam
Bk—3 to 15 inches; silt loam
Cr—15 to 60 inches; bedrock

Chama

Sen

Slope: 9 to 15 percent

Soil Survey

Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 4 inches; silt loam
Bw—4 to 8 inches; silt loam
Bk—8 to 34 inches; silt loam
Cr—34 to 60 inches; bedrock

Slope: 9 to 15 percent

Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; silt loam
Bw—6 to 17 inches; silt loam
Bk—17 to 34 inches; silt loam
Cr—34 to 60 inches; bedrock

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

"Soi

Major uses: Cropland, pasture, hayland, or range

| Properties" section.

Management

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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21B—Parshall fine sandy loam, 0 to 6 percent slopes

Setting

Parshall soils occur on concave alluvial flats and fans and stream terraces on
uplands.

Map Unit Composition (percent)

Named Components
Parshall and similar soils: 65 to 80 percent

Average Component Composition
Parshall: 67 percent
Tally: 10 percent
Arnegard: 9 percent
Lihen: 6 percent
Vebar: 3 percent
Daglum: 2 percent
Manning: 2 percent
Regan: 1 percent

Named Component Description

Parshall
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 12 inches; fine sandy loam
Bw—12 to 29 inches; fine sandy loam
Bk—29 to 48 inches; fine sandy loam
BCk—48 to 60 inches; loamy fine sand

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

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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22B—Regent-Savage silty clay loams, 3 to 6 percent
slopes

Setting

Regent soils occur on convex pediments. Savage soils occur on linear alluvial fans.
This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Regent and similar soils: 60 to 75 percent
Savage and similar soils: 10 to 20 percent

Average Component Composition

Regent: 71 percent

Savage: 15 percent

Moreau: 6 percent

Cabba: 2 percent

Chama: 2 percent

Daglum: 2 percent

Wayden: 2 percent

Named Component Description

Regent
Slope: 3 to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 10 inches; silty clay loam
Bt—10 to 26 inches; silty clay
Bk—26 to 39 inches; silty clay loam
Cr—39 to 60 inches; bedrock

Savage
Slope: 3 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 7 inches; silty clay loam
Bt—7 to 25 inches; silty clay
Bk—25 to 51 inches; silty clay loam
C—51 to 60 inches; silty clay loam
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Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

24B—Janesburg fine sandy loam, 0 to 6 percent slopes

Setting
Janesburg soils occur on linear pediments on uplands.

Map Unit Composition (percent)

Named Components
Janesburg and similar soils: 35 to 65 percent

Average Component Composition
Janesburg: 51 percent
Tally: 10 percent
Evridge: 9 percent
Vebar: 8 percent
Daglum: 5 percent
Desart: 4 percent
Dogtooth: 4 percent
Lihen: 3 percent
Regent: 3 percent
Shambo: 3 percent

Named Component Description

Janesburg
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 13 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O to 8 inches; fine sandy loam
E—8 to 10 inches; fine sandy loam
Btn—10 to 21 inches; silty clay
BCk—21 to 26 inches; silt loam
Cr—26 to 60 inches; bedrock



62 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 uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

25B—Lefor fine sandy loam, 0 to 6 percent slopes

Setting
Lefor soils occur on convex pediments on uplands.

Map Unit Composition (percent)

Named Components
Lefor and similar soils: 70 to 90 percent

Average Component Composition
Lefor: 78 percent
Parshall: 9 percent
Vebar: 4 percent
Belfield: 2 percent
Cohagen: 2 percent
Dogtooth: 2 percent
Lihen: 2 percent
Heil: 1 percent

Named Component Description

Lefor
Slope: 0 to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 7 inches; fine sandy loam
B/E—7 to 15 inches; fine sandy loam
Bt—15 to 30 inches; sandy clay loam
Bk—30 to 36 inches; fine sandy loam
Cr—36 to 60 inches; bedrock

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

Management
Major uses: Cropland or hayland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

27F—Badland, outcrop-Lambert-Cabba complex, 6 to 50
percent slopes

Setting

Badland occurs on barren convex backslopes and shoulders on ridges. Lambert
soils occur on linear fans. Cabba soils occur on convex shoulders and linear
summits of ridges. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Badland, outcrop and similar soils: 30 to 55 percent
Lambert and similar soils: 20 to 45 percent
Cabba and similar soils: 5 to 25 percent

Average Component Composition
Badland, outcrop: 42 percent
Lambert: 34 percent
Cabba: 12 percent
Daglum: 4 percent
Rhoades: 3 percent
Arikara: 2 percent
Vebar: 2 percent
Havrelon: 1 percent

Named Component Description

Badland, outcrop
Slope: 9 to 150 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 5
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—oO0 to 60 inches; bedrock
Lambert

Slope: 6 to 15 percent
Depth to Restrictive Feature: None noted
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Drainage Class: Well drained

Flooding: Occasional

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 5 inches; silt loam

C1—5 to 36 inches; silt loam

C2—36 to 60 inches; very fine sandy loam

Cabba
Slope: 9 to 50 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O to 3 inches; silt loam
Bk—3 to 15 inches; silt loam
Cr—15 to 60 inches; bedrock

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

Management
Major uses: Range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

28F—Flasher-Rock outcrop-Vebar complex, 9 to 70
percent slopes

Setting

Flasher soils occur on convex shoulders. Rock outcrop occurs on convex shoulders
and summits. Vebar soils occur on convex backslopes. This map unit occurs on hills
and ridges on uplands.

Map Unit Composition (percent)

Named Components
Flasher and similar soils: 25 to 40 percent
Rock outcrop and similar soils: 15 to 30 percent
Vebar and similar soils: 10 to 20 percent
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Average Component Composition
Flasher: 35 percent
Rock outcrop: 22 percent
Vebar: 13 percent
Beisigl: 11 percent
Tally: 6 percent
Cohagen: 4 percent
Telfer: 4 percent
Amor: 3 percent
Cabba: 2 percent

Named Component Description

Flasher
Slope: 9 to 70 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 7 to 20
inches
Drainage Class: Somewhat excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 6 inches; loamy fine sand
AC—6 to 10 inches; loamy fine sand
Cr—10 to 60 inches; bedrock

Rock outcrop
Slope: 9 to 99 percent
Depth to Restrictive Feature: Bedrock (lithic); top depth ranges from 0 to 1
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected

Vebar
Slope: 15 to 50 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; fine sandy loam
Bw—>5 to 26 inches; fine sandy loam
BCk—26 to 32 inches; fine sandy loam
Cr—32 to 60 inches; bedrock
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Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.

Management
Major uses: Range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

29F—Arikara-Shambo-Cabba loams, 9 to 70 percent
slopes

Setting

Arikara soils occur on wooded concave backslopes and footslopes. Shambo soils
occur on concave footslopes. Cabba soils occur on convex shoulders and linear
summits. This map unit occurs on ridges on uplands.

Map Unit Composition (percent)

Named Components
Arikara and similar soils: 20 to 40 percent
Shambo and similar soils: 15 to 35 percent
Cabba and similar soils: 10 to 25 percent

Average Component Composition
Arikara: 33 percent
Shambo: 21 percent
Cabba: 18 percent
Lambert: 12 percent
Chama: 6 percent
Tally: 4 percent
Badland, outcrop: 2 percent
Daglum: 2 percent
Regent: 2 percent

Named Component Description

Arikara
Slope: 15 to 70 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
0Oi—0 to 1 inches; slightly decomposed plant material
A—1 to 2 inches; loam
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Bw—2 to 14 inches; loam
Bk—14 to 39 inches; loam
C—39 to 60 inches; loam

Shambo
Slope: 9 to 35 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 9 inches; loam
Bw1—9 to 13 inches; loam
Bw2—13 to 29 inches; loam
Bk—29 to 48 inches; loam
C—48 to 60 inches; loam

Cabba
Slope: 9 to 70 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; loam
Bk—3 to 15 inches; loam
Cr—15 to 60 inches; bedrock

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

30F—Vebar-Amor complex, 6 to 35 percent slopes,
extremely stony

Setting

Vebar and Amor soils occur on convex backslopes of ridges on uplands.
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Map Unit Composition (percent)

Named Components
Vebar, extremely stony and similar soils: 15 to 45 percent
Amor, extremely stony and similar soils: 15 to 45 percent

Average Component Composition
Vebar, extremely stony: 27 percent
Amor, extremely stony: 21 percent
Parshall, very stony: 15 percent
Cabba, extremely stony: 8 percent
Flasher, extremely stony: 8 percent
Arnegard: 7 percent
Amor, extremely stony, moderately steep: 6 percent
Regent, very stony: 5 percent
Janesburg: 3 percent

Named Component Description

Vebar, extremely stony
Slope: 15 to 35 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; extremely stony fine sandy loam
Bw—>5 to 26 inches; fine sandy loam
BCk—26 to 32 inches; fine sandy loam
Cr—32 to 60 inches; bedrock

Amor, stony
Slope: 6 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—O0 to 8 inches; extremely stony loam
Bw—~8 to 19 inches; loam
Bk—19 to 31 inches; loam
Cr—31 to 60 inches; bedrock

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

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

31B—Sen-Janesburg silt loams, 0 to 6 percent slopes

Setting

The Sen soil occurs on linear pediments. The Janesburg soil occurs on concave
pediments. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Sen and similar soils: 15 to 40 percent
Janesburg and similar soils: 25 to 50 percent

Average Component Composition
Sen: 23 percent
Janesburg: 34 percent
Regent: 10 percent
Farland: 9 percent
Dogtooth: 6 percent
Reeder: 6 percent
Chama: 5 percent
Belfield: 4 percent
Cabba: 3 percent

Named Component Description

Sen
Slope: 0 to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 6 inches; silt loam
Bw—6 to 17 inches; silt loam
Bk—17 to 34 inches; silt loam
Cr—34 to 60 inches; bedrock

Janesburg
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 13 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
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Drainage Class: Well drained
Flooding: None

Water Table: None

Ponding: None

Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:

A—O0 to 8 inches; silt loam

E—8 to 10 inches; silt loam

Btn—10 to 21 inches; silty clay
BCk—21 to 26 inches; silt loam
Cr—26 to 60 inches; bedrock

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

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

31C—Sen-Janesburg silt loams, 6 to 9 percent slopes

Setting

Sen soils occur on linear backslopes. Janesburg soils occur on linear micro-highs on
backslopes. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Sen and similar soils: 15 to 40 percent
Janesburg and similar soils: 15 to 40 percent

Average Component Composition
Sen: 22 percent
Janesburg: 21 percent
Shambo: 13 percent
Cabba: 11 percent
Dogtooth: 11 percent
Daglum: 7 percent
Regent: 5 percent
Savage: 5 percent
Belfield: 3 percent
Tally: 2 percent

Named Component Description

Sen
Slope: 6 to 9 percent
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Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40
inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

Ap—-O0 to 6 inches; silt loam

Bw—6 to 17 inches; silt loam

Bk—17 to 34 inches; silt loam

Cr—34 to 60 inches; bedrock

Janesburg
Slope: 6 to 9 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 13 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 8 inches; silt loam
E—8 to 10 inches; silt loam
Btn—10 to 21 inches; silty clay
BCk—21 to 26 inches; silt loam
Cr—26 to 60 inches; bedrock

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

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

35F—Flasher-Vebar-Parshall complex, 9 to 35 percent
slopes

Setting

Flasher soils occur on linear summits and convex shoulders. Vebar soils occur on
convex backslopes. Parshall soils occur on concave footslopes. This map unit
occurs on hills or ridges on uplands.
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Map Unit Composition (percent)

Named Components
Flasher and similar soils: 25 to 40 percent
Vebar and similar soils: 20 to 30 percent
Parshall and similar soils: 10 to 20 percent

Average Component Composition
Flasher: 32 percent
Vebar: 22 percent
Parshall: 15 percent
Beisigl: 11 percent
Telfer: 10 percent
Cohagen: 5 percent
Amor: 4 percent
Rock outcrop: 1 percent

Named Component Description

Flasher
Slope: 9 to 35 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 7 to 20
inches
Drainage Class: Somewhat excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O to 6 inches; loamy fine sand
AC—6 to 10 inches; loamy fine sand
Cr—10 to 60 inches; bedrock

Vebar
Slope: 15 to 35 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; fine sandy loam
Bw—>5 to 26 inches; fine sandy loam
BCk—26 to 32 inches; fine sandy loam
Cr—32 to 60 inches; bedrock

Parshall
Slope: 9 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
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Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 12 inches; fine sandy loam

Bw—12 to 29 inches; fine sandy loam

Bk—29 to 48 inches; fine sandy loam

BCk—48 to 60 inches; loamy fine sand

Mapunit Notes: Some areas have hardwood stands that may affect wildlife,
range, and other interpretations. These stands may be dependent on
landscape position, slope, or aspect.

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

Management
Major uses: Range or wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

36B—Ekalaka-Parshall-Desart fine sandy loams, 0 to 6
percent slopes

Setting

Ekalaka soils occur on concave alluvial fans and linear alluvial flats. Parshall soils
occur on concave alluvial flats and alluvial fans. Desart soils occur on linear alluvial
flats and alluvial fans. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Ekalaka and similar soils: 25 to 55 percent
Parshall and similar soils: 15 to 40 percent
Desart and similar soils: 10 to 30 percent

Average Component Composition
Ekalaka: 32 percent
Parshall: 32 percent
Desart: 15 percent
Daglum, fine sandy loam: 8 percent
Farnuf: 4 percent
Telfer: 4 percent
Daglum, silt loam: 2 percent
Janesburg, fine sandy loam: 2 percent
Rhoades: 1 percent
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Named Component Description

Ekalaka
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 5 to 20 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O to 6 inches; fine sandy loam
E—6 to 12 inches; fine sandy loam
Btn—12 to 17 inches; fine sandy loam
Bz—17 to 33 inches; fine sandy loam
C—33 to 60 inches; stratified sand to fine sandy loam

Parshall
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 12 inches; fine sandy loam
Bw—12 to 29 inches; fine sandy loam
Bk—29 to 48 inches; fine sandy loam
BCk—48 to 60 inches; loamy fine sand

Desart
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 15 to 30 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 20 inches; fine sandy loam
E—20 to 24 inches; loamy fine sand
Btn—24 to 31 inches; fine sandy loam
C—31 to 60 inches; loamy fine sand

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

Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

37B—Farfeld-Cedarpan loams, 0 to 6 percent slopes

Setting

Farfeld soils occur on linear drainage divides. Cedarpan soils occur on linear micro-
highs on drainage divides. This map unit occurs on uplands. (fig. 8)

Map Unit Composition (percent)

Named Components
Farfeld and similar soils: 25 to 60 percent
Cedarpan and similar soils: 15 to 45 percent

Average Component Composition
Farfeld: 39 percent
Cedarpan: 27 percent
Amor: 13 percent
Janesburg: 11 percent
Dogtooth: 4 percent
Savage: 4 percent
Farnuf: 2 percent

Named Component Description

Farfeld
Slope: 0 to 6 percent
Depth to Restrictive Feature: Duripan; top depth ranges from 10 to 20 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 4 inches; loam
Bw—4 to 15 inches; loam
2Bgm—15 to 37 inches; cemented material
3Bt—37 to 53 inches; clay
3C—53 to 120 inches; clay

Cedarpan
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 5 to 15 inches;
Duripan; top depth ranges from 10 to 20 inches
Drainage Class: Well drained



76 Soil Survey

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:

A—O0 to 4 inches; loam

BE—4 to 9 inches; silt loam

Btn—9 to 15 inches; silty clay
2Bgm—15 to 26 inches; cemented material
3Btny—26 to 45 inches; silty clay
3BC—45 to 80 inches; silty clay

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

Management

Major uses: Range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

Figure 8. An area of Farfeld-Cedarpan loams, 0 to 6 percent slopes, used as range. Both soils
have a duripan at a depth of 10 to 20 inches. The Cedarpan soils have a dense, sodium
affected subsoil.
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37F—Cedarpan-Slickspots, stony-Farfeld complex, 3 to
35 percent slopes

Setting

Cedarpan soils occur on linear micro-highs on backslopes. Slickspots occur on
barren concave footslopes and backslopes. Farfeld soils occur on concave
footslopes. This map unit occurs on drainage divides on uplands.

Map Unit Composition (percent)

Named Components
Cedarpan and similar soils: 15 to 50 percent
Slickspots, stony and similar soils: 10 to 40 percent
Farfeld and similar soils: 5 to 25 percent

Average Component Composition
Cedarpan: 25 percent
Slickspots, stony: 24 percent
Cabba: 10 percent
Farfeld: 10 percent
Janesburg: 8 percent
Dogtooth: 6 percent
Felor: 6 percent
Vebar: 6 percent
Wayden: 3 percent
Savage: 2 percent

Named Component Description

Cedarpan
Slope: 3 to 35 percent
Depth to Restrictive Feature: Natric; top depth ranges from 5 to 15 inches;
Duripan; top depth ranges from 10 to 20 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 4 inches; loam
BE—4 to 9 inches; silt loam
Btn—9 to 15 inches; silty clay
2Bgm—15 to 26 inches; cemented material
3Btny—26 to 45 inches; silty clay
3BC—45 to 80 inches; silty clay

Slickspots, stony
Slope: 3 to 25 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
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Sodium Affected: Sodic within 30 inches
Typical profile:

H1—O0 to 2 inches; silty clay

H2—2 to 60 inches; stratified loam to silty clay

Farfeld
Slope: 3 to 6 percent
Depth to Restrictive Feature: Duripan; top depth ranges from 10 to 20 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 4 inches; loam
Bw—4 to 15 inches; loam
2Bgm—15 to 37 inches; cemented material
3Bt—37 to 53 inches; clay
3C—53 to 120 inches; clay

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

Management
Major uses: Range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

41C—Wayden-Moreau silty clays, 3 to 9 percent slopes

Setting

Wayden soils occur on convex shoulders and rises. Moreau soils occur on convex
backslopes on ridges. This map unit occurs on pediments on uplands.

Map Unit Composition (percent)

Named Components
Wayden and similar soils: 45 to 70 percent
Moreau and similar soils: 10 to 35 percent

Average Component Composition
Wayden: 58 percent
Moreau: 15 percent
Cabba: 13 percent
Dogtooth: 4 percent



Billings County, North Dakota 79

Sen: 4 percent

Regent: 3 percent
Lawther: 2 percent
Daglum: 1 percent

Named Component Description

Wayden
Slope: 3 to 9 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Not affected
Typical profile:
A—O to 3 inches; silty clay
Bk—3 to 7 inches; silty clay
By—7 to 15 inches; silty clay
Cr—15 to 60 inches; bedrock

Moreau
Slope: 3 to 9 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Not affected
Typical profile:
A—O to 6 inches; silty clay
Bw—=6 to 13 inches; silty clay
Bk—13 to 35 inches; silty clay
Cr—35 to 60 inches; bedrock

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

Management
Major uses: Cropland and range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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42B—Searing-Ringling loams, 0 to 6 percent slopes

Setting

Searing soils occur on linear pediments. Ringling soils occur on convex rises on
pediments. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Searing and similar soils: 45 to 70 percent
Ringling and similar soils: 15 to 35 percent

Average Component Composition
Searing: 60 percent
Ringling: 19 percent
Farnuf: 7 percent
Belfield: 5 percent
Amor: 3 percent
Brandenburg: 2 percent
Cabba: 2 percent
Chama: 2 percent

Named Component Description

Searing

Slope: 0 to 6 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 8 inches; loam

Bw—=8 to 23 inches; loam

C1—23 to 33 inches; channery loam

2C2—33 to 60 inches; channers

Ringling

Slope: 2 to 6 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 12 to 20 inches

Drainage Class: Excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 5 inches; loam

Bw—>5 to 17 inches; very channery loam

2Ck—17 to 42 inches; channers

2C—42 to 60 inches; channers
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Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

43—Belfield-Grail silty clay loams, 0 to 2 percent slopes

Setting

Belfield soils occur on linear alluvial flats. Grail soils occur in concave swales. This
map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Belfield and similar soils: 45 to 60 percent
Grail and similar soils: 20 to 35 percent

Average Component Composition

Belfield: 49 percent

Grail: 26 percent

Savage: 7 percent

Daglum: 6 percent

Farnuf: 4 percent

Arnegard: 2 percent

Lawther: 2 percent

Regent: 2 percent

Straw: 2 percent

Named Component Description

Belfield
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 9 inches; silty clay loam
E/B—9 to 12 inches; silty clay loam
Btn1—12 to 17 inches; silty clay
Btn2—17 to 24 inches; silty clay loam
Bk—24 to 43 inches; silty clay loam
C—43 to 60 inches; clay loam
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Grail
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 10 inches; silty clay loam
Bt—10 to 24 inches; silty clay
Bk—24 to 52 inches; silty clay loam
C—52 to 60 inches; silty clay loam

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

44—Shambo loam, 0 to 2 percent slopes

Setting
Shambo soils occur on linear treads on stream terraces and alluvial flats on uplands.
Map Unit Composition (percent)

Named Components
Shambo and similar soils: 40 to 55 percent

Average Component Composition
Shambo: 48 percent
Shambo, gravelly substratum: 20 percent
Arnegard: 10 percent
Farnuf: 8 percent
Stady: 5 percent
Amor: 4 percent
Parshall: 3 percent
Tally: 2 percent

Named Component Description

Shambo
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
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Flooding: None

Water Table: None
Ponding: None

Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

A—O0 to 9 inches; loam
Bw1—9 to 13 inches; loam
Bw2—13 to 29 inches; loam
Bk—29 to 48 inches; loam
C—48 to 60 inches; loam

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

44B—Shambo loam, 2 to 6 percent slopes

Setting
Shambo soils occur on linear treads on alluvial fans and stream terraces on uplands.

Map Unit Composition (percent)

Named Components
Shambo and similar soils: 50 to 70 percent

Average Component Composition
Shambo: 59 percent
Arnegard: 15 percent
Farnuf: 9 percent
Shambo, gravelly substratum: 7 percent
Stady: 4 percent
Amor: 2 percent
Arnegard, level: 2 percent
Parshall: 2 percent

Named Component Description

Shambo
Slope: 2 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
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Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

A—O0 to 9 inches; loam
Bw1—9 to 13 inches; loam
Bw2—13 to 29 inches; loam
Bk—29 to 48 inches; loam
C—48 to 60 inches; loam

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

47—Stady loam, 0 to 3 percent slopes

Setting
Stady soils occur on treads on stream terraces along river valleys.

Map Unit Composition (percent)

Named Components
Stady and similar soils: 30 to 55 percent

Average Component Composition
Stady: 41 percent
Bowdle: 31 percent
Arnegard: 15 percent
Lehr: 6 percent
Belfield: 2 percent
Manning: 2 percent
Marysland: 2 percent
Amor: 1 percent

Named Component Description

Stady

Slope: 0 to 3 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
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Typical profile:

Ap—o0 to 6 inches; loam

Bw—6 to 15 inches; loam

Bk—15 to 29 inches; loam

2C—29 to 60 inches; very gravelly coarse sand

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

48B—Manning fine sandy loam, 0 to 6 percent slopes

Setting
Manning soils occur on linear treads on stream terraces along river valleys.

Map Unit Composition (percent)

Named Components
Manning and similar soils: 55 to 70 percent

Average Component Composition
Manning: 66 percent
Parshall: 12 percent
Stady: 12 percent
Shambo, gravelly substratum: 4 percent
Wabek: 4 percent
Vebar: 2 percent

Named Component Description

Manning

Slope: 0 to 6 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 24 to 40 inches

Drainage Class: Somewhat excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

Ap—-O0 to 5 inches; fine sandy loam

Bw—>5 to 18 inches; fine sandy loam

Bk—18 to 25 inches; fine sandy loam
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2C—25 to 60 inches; stratified loamy sand to extremely gravelly loamy coarse
sand

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

Management
Major uses: Cropland or hayland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

49B—Lihen-Parshall complex, 0 to 6 percent slopes

Setting

Lihen soils occur on convex alluvial flats and alluvial fans. Parshall soils occur in
concave swales. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Lihen and similar soils: 35 to 50 percent
Parshall and similar soils: 10 to 20 percent

Average Component Composition
Lihen: 38 percent
Parshall: 15 percent
Telfer: 15 percent
Tally: 9 percent
Stady: 7 percent
Lihen, fine sandy loam: 6 percent
Seroco: 3 percent
Shambo: 3 percent
Beisigl: 2 percent
Manning: 2 percent

Named Component Description

Lihen
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
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Typical profile:

A1—o0 to 9 inches; loamy fine sand
A2—9 to 24 inches; loamy sand
Bk—24 to 32 inches; sand

C—32 to 60 inches; sand

Parshall
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 12 inches; fine sandy loam
Bw—12 to 29 inches; fine sandy loam
Bk—29 to 48 inches; fine sandy loam
BCk—48 to 60 inches; loamy fine sand

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

Management
Major uses: Cropland, pasture, or hayland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

51B—Janesburg-Dogtooth silt loams, 0 to 6 percent
slopes

Setting

Janesburg soils occur on linear micro-highs. Dogtooth soils occur in concave micro-
lows. This map unit occurs on pediments on uplands.

Map Unit Composition (percent)

Named Components
Janesburg and similar soils: 35 to 50 percent
Dogtooth and similar soils: 20 to 40 percent

Average Component Composition
Janesburg: 40 percent
Dogtooth: 29 percent
Belfield: 10 percent
Regent: 8 percent
Janesburg, fine sandy loam: 5 percent
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Moreau: 4 percent
Farland: 3 percent
Slickspots: 1 percent

Named Component Description

Janesburg
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 13 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 8 inches; silt loam
E—8 to 10 inches; silt loam
Btn—10 to 21 inches; silty clay
BCk—21 to 26 inches; silt loam
Cr—26 to 60 inches; bedrock

Dogtooth
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 4 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 2 inches; silt loam
Btn—2 to 8 inches; silty clay
Btkn—8 to 13 inches; silty clay
Bky—13 to 21 inches; silty clay
Cr—21 to 60 inches; bedrock

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

Management
Major uses: Pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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52—Heil silt loam, 0 to 1 percent slopes

Setting
Heil soils occur in concave depressions on uplands.

Map Unit Composition (percent)

Named Components
Heil and similar soils: 80 to 95 percent

Average Component Composition
Heil: 84 percent
Heil, silty clay: 5 percent
Belfield: 3 percent
Dimmick: 3 percent
Rhoades: 3 percent
Regan: 2 percent

Named Component Description

Heil
Slope: 0 to 1 percent
Depth to Restrictive Feature: Natric; top depth ranges from 1 to 4 inches
Drainage Class: Poorly drained
Flooding: None
Water Table: Seasonal
Ponding: Frequent
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 3 inches; silt loam
Btn—3 to 24 inches; silty clay
Bg—24 to 38 inches; silty clay
Byg—38 to 52 inches; silty clay
Cg—52 to 60 inches; silty clay

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

Management
Major uses: Range, pasture, hay, and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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53B—Savage-Daglum silt loams, 0 to 6 percent slopes

Setting

Savage soils occur on convex alluvial fans and alluvial flats. Daglum soils occur on
linear micro-highs on alluvial fans and alluvial flats. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Savage and similar soils: 15 to 40 percent
Daglum and similar soils: 15 to 40 percent

Average Component Composition
Savage: 25 percent
Daglum: 24 percent
Golva: 14 percent
Grail: 13 percent
Rhoades: 9 percent
Maschetah: 5 percent
Belfield: 4 percent
Regent: 4 percent
Regan: 2 percent

Named Component Description

Savage
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 7 inches; silt loam
Bt—7 to 25 inches; silty clay
Bk—25 to 51 inches; silty clay loam
C—51 to 60 inches; silty clay loam

Daglum
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 4 to 20 inches
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
Ap—-O0 to 7 inches; silt loam
E—7 to 8 inches; silt loam
Btn—~8 to 18 inches; clay
Bky—18 to 32 inches; clay loam
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BCk—32 to 47 inches; clay loam
C—47 to 60 inches; clay

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

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

54—Straw loam, channeled, 0 to 2 percent slopes

Setting
Straw soils occur on linear flood plains along river valleys of uplands.
Map Unit Composition (percent)

Named Components
Channel and similar soils: 10 to 70 percent
Straw and similar soils: 30 to 65 percent

Average Component Composition
Channel: 40 percent
Straw: 40 percent
Korell: 13 percent
Belfield: 2 percent
Rhoades: 2 percent
Velva: 2 percent
Dimmick: 1 percent

Named Component Description

Channel
Slope: 3 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: —
Flooding: Frequent
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected

Straw
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: Frequent
Water Table: Seasonal
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Ponding: None

Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

Ap—O0 to 5 inches; loam

A1—5 to 23 inches; loam
A2—23 to 30 inches; loam
C—30 to 36 inches; clay loam
Ab—36 to 40 inches; clay loam
C'—40 to 66 inches; clay loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

55—Pits, gravel and sand

Setting

Pits, gravel and sand occur on convex and concave stream terraces along river
valleys of uplands.

Map Unit Composition (percent)

Named Components
Pits and similar soils: 80 to 100 percent

Average Component Composition
Pits, gravel and sand: 85 percent
Wabek: 10 percent
Lehr: 5 percent

Named Component Description

Pits
Slope: 0 to 60 percent
Depth to Restrictive Feature: None noted
Drainage Class: Excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
H1—oO0 to 6 inches; extremely gravelly sand
H2—6 to 60 inches; extremely gravelly sand
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Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.

Management
Major uses: Wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

57—Straw-Rhoades-Daglum silt loams, 0 to 2 percent
slopes

Setting

Straw soils occur on linear floodplains. Rhoades soils occur on treads in concave
micro-lows on stream terraces. Daglum soils occur on treads in linear micro-highs on
stream terraces. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Straw and similar soils: 15 to 50 percent
Rhoades and similar soils: 10 to 45 percent
Daglum and similar soils: 5 to 30 percent

Average Component Composition

Straw: 28 percent

Rhoades: 21 percent

Daglum: 12 percent

Korell: 12 percent

Harriet: 7 percent

Magnus: 7 percent

Channel: 5 percent

Regan: 4 percent

Trembles: 4 percent

Named Component Description

Straw
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Rare
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 5 inches; silt loam
A1—5 to 23 inches; loam
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A2—23 to 30 inches; loam
C—30 to 36 inches; clay loam
Ab—36 to 40 inches; clay loam
C'—40 to 66 inches; clay loam

Rhoades
Slope: 0 to 2 percent
Depth to Restrictive Feature: Natric; top depth ranges from 1 to 5 inches
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 3 inches; silt loam
Btn—3 to 8 inches; silty clay
Btknyz—8 to 14 inches; silty clay
Bky—14 to 46 inches; silty clay
C—46 to 60 inches; stratified silt loam to silty clay loam

Daglum
Slope: 0 to 2 percent
Depth to Restrictive Feature: Natric; top depth ranges from 4 to 20 inches
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
Ap—-O0 to 7 inches; silt loam
E—7 to 8 inches; silt loam
Btn—~8 to 18 inches; clay
Bky—18 to 32 inches; clay loam
BCk—32 to 47 inches; clay loam
C—47 to 60 inches; clay

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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58—Straw loam, 0 to 2 percent slopes

Setting
Straw soils occur on linear flood plains along river valleys on uplands.

Map Unit Composition (percent)

Named Components
Straw and similar soils: 65 to 80 percent

Average Component Composition
Straw: 67 percent
Korell: 12 percent
Velva: 8 percent
Channel: 5 percent
Arnegard: 4 percent
Havrelon, fine sandy loam: 3 percent
Belfield: 1 percent

Named Component Description

Straw

Slope: 0 to 2 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: Rare

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

Ap—oO0 to 5 inches; loam

A1—5 to 23 inches; loam

A2—23 to 30 inches; loam

C—30 to 36 inches; clay loam

Ab—36 to 40 inches; clay loam

C'—40 to 66 inches; clay loam

Mapunit Notes: Some areas have hardwood stands that may affect wildlife,
range, and other interpretations. These stands maybe dependent on
landscape position, slope, or aspect.

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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60—Korell silt loam, 0 to 2 percent slopes

Setting
Korell soils occur on linear flood plains along river valleys on uplands.

Map Unit Composition (percent)

Named Components
Korell and similar soils: 65 to 85 percent

Average Component Composition
Korell: 75 percent
Straw: 7 percent
Channel: 5 percent
Velva, very fine sandy loam: 4 percent
Velva, loam: 4 percent
Daglum: 2 percent
Havrelon: 2 percent
Magnus: 1 percent

Named Component Description

Korell
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Rare
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 8 inches; loam
Bw—~8 to 15 inches; loam
Bk—15 to 48 inches; loam
C—48 to 60 inches; stratified silt loam

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

Management
Major uses: Cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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62F—Dogtooth-Janesburg-Brandenburg complex, 9 to 35
percent slopes

Setting

Dogtooth soils occur in concave micro-lows on backslopes. Janesburg soils occur on
linear micro-highs on backslopes. Brandenburg soils occur on convex shoulders and
linear summits. This map unit occurs on hills and ridges on uplands.

Map Unit Composition (percent)

Named Components
Dogtooth and similar soils: 10 to 35 percent
Janesburg and similar soils: 10 to 35 percent
Brandenburg and similar soils: 10 to 30 percent

Average Component Composition
Dogtooth: 23 percent
Janesburg: 23 percent
Brandenburg: 18 percent
Cabba: 18 percent
Amor: 10 percent
Harriet: 3 percent
Searing: 2 percent
Wayden: 2 percent
Regent: 1 percent

Named Component Description

Dogtooth
Slope: 9 to 25 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 4 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 2 inches; silt loam
Btn—2 to 8 inches; silty clay
Btkn—8 to 13 inches; silty clay
Bky—13 to 21 inches; silty clay
Cr—21 to 60 inches; bedrock

Janesburg
Slope: 9 to 25 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 13 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
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Sodium Affected: Sodic within 30 inches
Typical profile:

A—O0 to 8 inches; silt loam

E—8 to 10 inches; silt loam

Btn—10 to 21 inches; silty clay

BCk—21 to 26 inches; silt loam

Cr—26 to 60 inches; bedrock

Brandenburg

Slope: 9 to 35 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 10 to 20 inches

Drainage Class: Excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 4 inches; channery loam

C1—4 to 10 inches; very channery loam

C2—10 to 60 inches; channers

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

63F—Dogtooth-Janesburg-Cabba complex, 6 to 30
percent slopes

Setting

Dogtooth soils occur in concave micro-lows on backslopes. Janesburg soils occur on
convex micro-highs on backslopes. Cabba soils occur on convex shoulders and
linear summits. This map unit occurs on hills and ridges on uplands.

Map Unit Composition (percent)

Named Components
Dogtooth and similar soils: 25 to 40 percent
Janesburg and similar soils: 15 to 25 percent
Cabba and similar soils: 10 to 25 percent

Average Component Composition
Dogtooth: 33 percent
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Janesburg: 22 percent
Cabba: 20 percent
Moreau: 7 percent
Wayden: 4 percent
Amor: 3 percent
Chama: 3 percent
Ekalaka: 3 percent
Regan: 3 percent
Slickspots: 2 percent

Named Component Description

Dogtooth
Slope: 6 to 25 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 4 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 2 inches; silt loam
Btn—2 to 8 inches; silty clay
Btkn—8 to 13 inches; silty clay
Bky—13 to 21 inches; silty clay
Cr—21 to 60 inches; bedrock

Janesburg
Slope: 6 to 25 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 13 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 8 inches; silt loam
E—8 to 10 inches; silt loam
Btn—10 to 21 inches; silty clay
BCk—21 to 26 inches; silt loam
Cr—26 to 60 inches; bedrock

Cabba
Slope: 9 to 30 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
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Typical profile:

A—O0 to 3 inches; loam
Bk—3 to 15 inches; loam
Cr—15 to 60 inches; bedrock

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

65—Banks-Trembles fine sandy loams, channeled, 0 to 2
percent slopes

Setting
Banks and Trembles soils occur on flood plains along river valleys on uplands.

Map Unit Composition (percent)

Named Components
Channel and similar soils: 10 to 70 percent
Banks and similar soils: 20 to 80 percent
Trembles and similar soils: 10 to 50 percent

Average Component Composition
Channel: 40 percent
Banks: 29 percent
Trembles: 18 percent
Straw: 7 percent
Dogiecreek: 2 percent
Havrelon: 2 percent
Shambo: 2 percent

Named Component Description

Channel
Slope: 3 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: —
Flooding: Frequent
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected

Banks
Slope: 0 to 2 percent
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Depth to Restrictive Feature: None noted
Drainage Class: Excessively drained
Flooding: Frequent

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
Typical profile:

A—O0 to 4 inches; fine sandy loam
C1—4 to 30 inches; fine sand
C2—30 to 60 inches; loamy fine sand

Trembles
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Frequent
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—O0 to 9 inches; fine sandy loam
C—9 to 59 inches; stratified fine sandy loam to silt loam
2C—59 to 80 inches; stratified sand

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

66B—Stady loam, 3 to 6 percent slopes

Setting
Stady soils occur on treads on linear stream terraces along river valleys on uplands.

Map Unit Composition (percent)

Named Components
Stady and similar soils: 25 to 65 percent

Average Component Composition
Stady: 50 percent
Bowdle: 17 percent
Lehr: 11 percent
Manning: 10 percent
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Shambo, gravelly substratum: 5 percent
Parshall: 3 percent

Amor: 2 percent

Daglum: 2 percent

Named Component Description

Stady

Slope: 3 to 6 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

Ap—oO0 to 6 inches; loam

Bw—~6 to 15 inches; loam

Bk—15 to 29 inches; loam

2C—29 to 60 inches; very gravelly coarse sand

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

Management
Major uses: Cropland, pasture, or hayland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

67B—Evridge-Desart-Telfer fine sandy loams, 0 to 6
percent slopes

Setting

Evridge soils occur on convex pediments. Desart soils occur on concave flats and
fans. Telfer soils occur on linear alluvial flats and convex alluvial fans. This map unit
occurs on uplands.

Map Unit Composition (percent)

Named Components
Evridge and similar soils: 15 to 45 percent
Desart and similar soils: 10 to 35 percent
Telfer and similar soils: 5 to 25 percent
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Average Component Composition
Evridge: 28 percent
Desart: 18 percent
Telfer: 13 percent
Janesburg: 11 percent
Tally: 10 percent
Ekalaka: 9 percent
Beisigl: 5 percent
Slickspots: 3 percent
Reeder: 2 percent
Heil: 1 percent

Named Component Description

Evridge
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 13 to 33 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 12 inches; fine sandy loam
E—12 to 17 inches; loamy fine sand
Btn—17 to 21 inches; fine sandy loam
Bkz—21 to 31 inches; fine sandy loam
BCyz—31 to 38 inches; loamy sand
Cr—38 to 60 inches; bedrock

Desart
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 15 to 30 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 20 inches; fine sandy loam
E—20 to 24 inches; loamy fine sand
Btn—24 to 31 inches; fine sandy loam
C—31 to 60 inches; loamy fine sand

Telfer
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat excessively drained
Flooding: None
Water Table: None
Ponding: None
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Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

A—O to 6 inches; fine sandy loam
C—6 to 60 inches; fine sand

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

Management
Major uses: Range or cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

68F—Cabbart-Badland, outcrop complex, 6 to 70 percent
slopes

Setting

Cabbart soils occur on linear summits and convex shoulders. Badland occurs on
barren convex shoulders and backslopes. This map unit occurs on ridges in
badlands.

Map Unit Composition (percent)

Named Components
Cabbart and similar soils: 35 to 55 percent
Badland, outcrop and similar soils: 15 to 30 percent

Average Component Composition
Cabbart: 41 percent
Badland, outcrop: 27 percent
Boxwell: 6 percent
Patent: 6 percent
Blacksheep: 5 percent
Fleak: 5 percent
Kirby: 4 percent
Kremlin: 4 percent
Gerda: 2 percent

Named Component Description

Cabbart
Slope: 6 to 70 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
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Ponding: None

Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

A—O0 to 3 inches; loam

Bk—3 to 18 inches; loam
Cr—18 to 60 inches; bedrock

Badland, outcrop
Slope: 9 to 150 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 5
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—oO0 to 60 inches; bedrock

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

69F—Patent-Badland, outcrop-Cabbart complex, 6 to 50
percent slopes

Setting

Patent soils occur on linear alluvial fans. Badland occurs on barren convex
shoulders and backslopes. Cabbart soils occur on linear summits and convex
shoulders. This map unit occurs on ridges in badlands.

Map Unit Composition (percent)

Named Components
Patent and similar soils: 20 to 45 percent
Badland, outcrop and similar soils: 15 to 35 percent
Cabbart and similar soils: 10 to 30 percent

Average Component Composition
Patent: 33 percent
Badland, outcrop: 21 percent
Cabbart: 21 percent
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Lonna: 10 percent
Gerda: 4 percent
Kremlin: 4 percent
Arikara: 3 percent
Kirby: 2 percent
Maltese: 2 percent

Named Component Description

Patent
Slope: 6 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
AC—O0 to 7 inches; loam
C—7 to 60 inches; stratified fine sandy loam to clay loam

Badland, outcrop
Slope: 9 to 150 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 5
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—oO0 to 60 inches; bedrock

Cabbart
Slope: 9 to 50 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; loam
Bk—3 to 18 inches; loam
Cr—18 to 60 inches; bedrock

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



Billings County, North Dakota 107

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

70B—Maltese-Gerda complex, 0 to 6 percent slopes

Setting

Maltese soils occur on linear micro-highs. Gerda soils occur in concave micro-lows.
This map unit occurs on alluvial flats and fans in badlands.

Map Unit Composition (percent)

Named Components
Maltese and similar soils: 30 to 60 percent
Gerda and similar soils: 20 to 40 percent

Average Component Composition
Maltese: 39 percent
Gerda: 30 percent
Tanna: 12 percent
Kremlin: 8 percent
Scairt: 7 percent
Lonna: 2 percent
Rhame: 1 percent
Slickspots: 1 percent

Named Component Description

Maltese
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 15 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 7 inches; silt loam
E—7 to 10 inches; silt loam
Btn—10 to 16 inches; silty clay
Btkn—16 to 20 inches; silty clay
Btkny—20 to 33 inches; silty clay loam
BCy—33 to 60 inches; silty clay loam

Gerda
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 0 to 3 inches
Drainage Class: Well drained
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Flooding: None

Water Table: None

Ponding: None

Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:

E—O to 2 inches; loam

Btn—2 to 11 inches; silty clay
Btkny—11 to 19 inches; silty clay
Bky—19 to 29 inches; silty clay loam
Bk—29 to 44 inches; silty clay
C—44 to 80 inches; silt loam

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

Management

Major uses: Range or hayland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

71B—Chinook-Rhame fine sandy loams, 1 to 6 percent
slopes

Setting

Chinook soils occur on linear alluvial fans. Rhame soils occur on convex pediments.
This map unit is in badlands.

Map Unit Composition (percent)

Named Components
Chinook and similar soils: 30 to 60 percent
Rhame and similar soils: 15 to 40 percent

Average Component Composition
Chinook: 42 percent
Rhame: 28 percent
Kremlin: 12 percent
Boxwell: 5 percent
Chinook, moderately sloping: 5 percent
Blacksheep: 3 percent
Ethridge: 3 percent
Maltese: 2 percent

Named Component Description
Chinook

Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
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Drainage Class: Well drained
Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
Typical profile:

A—O to 6 inches; fine sandy loam
Bw—6 to 15 inches; fine sandy loam
Bk—15 to 40 inches; fine sandy loam
BC—40 to 66 inches; fine sandy loam

Rhame
Slope: 1 to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O to 8 inches; fine sandy loam
B—8 to 26 inches; fine sandy loam
C—26 to 34 inches; fine sandy loam
Cr—34 to 60 inches; bedrock

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

Management
Major uses: Range, pasture, hayland, or cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

71D—Rhame-Chinook fine sandy loams, 6 to 15 percent
slopes

Setting

Rhame soils occur on convex backslopes. Chinook soils occur on concave
footslopes. This map unit occurs on hills and ridges in badlands. (fig. 9)

Map Unit Composition (percent)
Named Components

Rhame and similar soils: 35 to 60 percent
Chinook and similar soils: 25 to 40 percent
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Average Component Composition
Rhame: 42 percent
Chinook: 32 percent
Kremlin: 10 percent
Tusler: 5 percent
Blacksheep: 4 percent
Fleak: 4 percent
Maltese: 2 percent
Burgraff: 1 percent

Named Component Description

Rhame
Slope: 6 to 15 percent

Soil Survey

Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O to 8 inches; fine sandy loam

B—8 to 26 inches; fine sandy loam
C—26 to 34 inches; fine sandy loam

Cr—34 to 60 inches; bedrock

Figure 9. An area of Rhame-Chinook fine sandy loams, 6 to 15 percent slopes used for range. In
the background is an area of map unit 69F - Patent-Badland, outcrop-Cabbart complex, 6 to
50 percent slopes also used for range.
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Chinook
Slope: 6 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O to 6 inches; fine sandy loam
Bw—6 to 15 inches; fine sandy loam
Bk—15 to 40 inches; fine sandy loam
BC—40 to 66 inches; fine sandy loam

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

Management
Major uses: Range, pasture, hayland, or cropland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

72F—Rhame-Fleak complex, 9 to 50 percent slopes

Setting

Rhame soils occur on convex backslopes. Fleak soils occur on linear summits and
convex shoulders. This map unit occurs on ridges in badlands.

Map Unit Composition (percent)

Named Components
Rhame and similar soils: 20 to 40 percent
Fleak and similar soils: 35 percent

Average Component Composition
Rhame: 29 percent
Fleak: 27 percent
Chinook: 10 percent
Blacksheep: 7 percent
Cabbart: 6 percent
Rhame, strongly sloping: 6 percent
Tusler: 5 percent
Kremlin: 4 percent
Rock outcrop: 4 percent
Gerda: 2 percent
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Named Component Description

Rhame
Slope: 15 to 50 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O to 8 inches; fine sandy loam
B—8 to 26 inches; fine sandy loam
C—26 to 34 inches; fine sandy loam
Cr—34 to 60 inches; bedrock

Fleak
Slope: 15 to 50 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 7 to 20

inches

Drainage Class: Excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; loamy fine sand
C—3to 17 inches; loamy fine sand
Cr—17 to 60 inches; bedrock

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

73D—Gerda-Kirby complex, 1 to 15 percent slopes

Setting

Gerda soils occur in concave micro-lows on footslopes. Kirby soils occur on convex
summits and shoulders. This map unit occurs on hills and ridges in badlands.
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Map Unit Composition (percent)

Named Components
Gerda and similar soils: 15 to 40 percent
Kirby and similar soils: 15 to 30 percent

Average Component Composition
Kirby: 23 percent
Scairt: 18 percent
Gerda: 16 percent
Absher: 9 percent
Kremlin: 11 percent
Maltese: 9 percent
Searing, aridic-ustic: 5 percent
Cabbart: 4 percent
Ethridge: 4 percent
Harriet: 1 percent

Named Component Description

Gerda
Slope: 1 to 9 percent
Depth to Restrictive Feature: Natric; top depth ranges from 0 to 3 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O to 2 inches; loam
Btn—2 to 11 inches; silty clay
Btkny—11 to 19 inches; silty clay
Bky—19 to 29 inches; silty clay loam
Bk—29 to 44 inches; silty clay
C—44 to 80 inches; silt loam

Kirby

Slope: 6 to 15 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 17 to 20 inches

Drainage Class: Excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 4 inches; very channery loam

Bk—4 to 12 inches; extremely channery loam

2C—12 to 60 inches; channers

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

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

74—Glendive and Havre soils, channeled, 0 to 3 percent
slopes

Setting

Glendive soils occur on convex floodplains. Havre soils occur on linear flood plains.
This map unit occurs in badlands.

Map Unit Composition (percent)

Named Components
Channel and similar soils: 10 to 70 percent
Glendive and similar soils: 0 to 80 percent
Havre and similar soils: 0 to 80 percent

Average Component Composition
Channel: 40 percent
Glendive: 35 percent
Havre: 18 percent
Hanly: 3 percent
Lonna: 3 percent
Regan: 1 percent

Named Component Description

Channel
Slope: 3 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: —
Flooding: Frequent
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected

Glendive
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Rare
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 5 inches; fine sandy loam
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C1—5 to 16 inches; loam
C2—16 to 60 inches; stratified loamy fine sand to silt loam

Havre
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Rare
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 10 inches; silt loam
C—10 to 60 inches; stratified fine sandy loam to clay loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

75—Havre silt loam, 0 to 3 percent slopes

Setting
Havre soils occur on linear flood plains in river valleys in badlands.

Map Unit Composition (percent)

Named Components
Havre and similar soils: 60 to 85 percent

Average Component Composition
Havre: 77 percent
Havre, loam: 9 percent
Glendive: 6 percent
Channel: 5 percent
Kremlin: 2 percent
Wolf Point: 1 percent

Named Component Description

Havre
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
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Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

Ap—-O0 to 10 inches; silt loam

C—10 to 60 inches; stratified fine sandy loam to clay loam

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

Management
Major uses: Cropland, hayland, pasture, or range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

76B—Lonna silt loam, 1 to 6 percent slopes

Setting
Lonna soils occur on linear alluvial fans in badlands.

Map Unit Composition (percent)

Named Components
Lonna and similar soils: 70 to 95 percent

Average Component Composition
Lonna: 87 percent
Ethridge: 5 percent
Patent: 4 percent
Lonna, moderately sloping: 2 percent
Maltese: 2 percent

Named Component Description

Lonna
Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 2 inches; silt loam
Bw—2 to 11 inches; silt loam
Bk—11 to 34 inches; silt loam
C—34 to 60 inches; silt loam
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Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

76C—Lonna silt loam, 6 to 9 percent slopes

Setting
Lonna soils occur on linear alluvial fans in badlands.

Map Unit Composition (percent)

Named Components
Lonna and similar soils: 55 to 80 percent

Average Component Composition
Lonna: 64 percent
Lonna, gently sloping: 18 percent
Patent: 8 percent
Kremlin: 7 percent
Sham: 2 percent
Cabbart: 1 percent

Named Component Description

Lonna
Slope: 6 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 2 inches; silt loam
Bw—2 to 11 inches; silt loam
Bk—11 to 34 inches; silt loam
C—34 to 60 inches; silt loam

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

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

77—Glendive fine sandy loam, 0 to 3 percent slopes

Setting
Glendive soils occur on linear flood plains in river valleys. (fig. 10)
Map Unit Composition (percent)

Named Components
Glendive and similar soils: 55 to 80 percent

Average Component Composition
Glendive: 70 percent
Hanly: 11 percent
Glendive, loam: 10 percent
Channel: 5 percent
Havre: 4 percent

Figure 10. An area of Glendive fine sandy loam, 0 to 3 percent slopes, on the Little Missouri River
floodplain. Map unit 103F - Badland, outcrop-Arikara-Cabbart complex, 15 to 70 percent
slopes, is in the background.
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Named Component Description

Glendive
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—O0 to 5 inches; fine sandy loam
C1—5 to 16 inches; loam
C2—16 to 60 inches; stratified loamy fine sand to silt loam

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

Management
Major uses: Cropland, pasture, hayland, or range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

78B—Hanly fine sandy loam, 0 to 6 percent slopes

Setting
Hanly soils occur on convex flood plains in river valleys.

Map Unit Composition (percent)

Named Components
Hanly and similar soils: 75 to 90 percent

Average Component Composition
Hanly: 81 percent
Glendive: 17 percent
Minnewaukan: 1 percent
Riverwash: 1 percent

Named Component Description

Hanly
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Somewhat excessively drained
Flooding: Occasional
Water Table: None
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Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 5 inches; fine sandy loam

C—5 to 60 inches; stratified loamy sand to fine sandy loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

79C—Zeona loamy fine sand, 1 to 9 percent slopes

Setting
Zeona soils occur on convex dunes on flood plains in river valleys.

Map Unit Composition (percent)

Named Components
Zeona and similar soils: 55 to 85 percent

Average Component Composition
Zeona: 76 percent
Glendive: 12 percent
Hanly: 7 percent
Havre: 5 percent

Named Component Description

Zeona
Slope: 1 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; loamy fine sand
C—3 to 60 inches; fine sand

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

80—Ethridge silt loam, 1 to 3 percent slopes

Setting
Ethridge soils occur on linear alluvial flats in badlands.

Map Unit Composition (percent)

Named Components
Ethridge and similar soils: 35 to 85 percent

Average Component Composition
Ethridge: 64 percent
Ethridge, silty clay loam: 10 percent
Kremlin: 8 percent
Tanna: 8 percent
Maltese: 6 percent
Gerda: 2 percent
Lonna: 2 percent

Named Component Description

Ethridge
Slope: 1 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 3 inches; silt loam
Bt—3 to 10 inches; silty clay loam
Btk—10 to 23 inches; silty clay loam
Bk—23 to 38 inches; silty clay loam
Bky—38 to 60 inches; silt loam

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

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

81B—Vebar-Parshall fine sandy loams, 0 to 6 percent
slopes

Setting

Vebar soils occur on convex pediments. Parshall soils occur in linear swales. This
map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Vebar and similar soils: 40 to 50 percent
Parshall and similar soils: 15 to 25 percent

Average Component Composition

Vebar: 46 percent

Parshall: 19 percent

Tally: 12 percent

Beisigl: 7 percent

Arnegard: 6 percent

Flasher: 4 percent

Amor: 3 percent

Cohagen: 3 percent

Named Component Description

Vebar
Slope: 0 to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; fine sandy loam
Bw—>5 to 26 inches; fine sandy loam
BCk—26 to 32 inches; fine sandy loam
Cr—32 to 60 inches; bedrock

Parshall
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
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Drainage Class: Well drained
Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
Typical profile:

A—O0 to 12 inches; fine sandy loam
Bw—12 to 29 inches; fine sandy loam
Bk—29 to 48 inches; fine sandy loam
BCk—48 to 60 inches; loamy fine sand

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

Management
Major uses: Cropland, hayland, or pasture

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

81C—Vebar-Tally fine sandy loams, 6 to 9 percent slopes

Setting

Vebar soils occur on convex backslopes. Tally soils occur on linear footslopes. This
map unit occurs on hills and ridges on uplands.

Map Unit Composition (percent)

Named Components
Vebar and similar soils: 20 to 55 percent
Tally and similar soils: 15 to 45 percent

Average Component Composition
Vebar: 34 percent
Tally: 32 percent
Parshall: 10 percent
Cohagen: 7 percent
Vebar, nearly level: 6 percent
Amor: 5 percent
Farnuf: 4 percent
Ekalaka: 2 percent

Named Component Description

Vebar
Slope: 6 to 9 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40
inches
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Drainage Class: Well drained
Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
Typical profile:

A—O0 to 5 inches; fine sandy loam
Bw—S5 to 26 inches; fine sandy loam
BCk—26 to 32 inches; fine sandy loam
Cr—32 to 60 inches; bedrock

Tally
Slope: 6 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O to 6 inches; fine sandy loam
Bw—6 to 32 inches; fine sandy loam
Bk—32 to 60 inches; fine sandy loam

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

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

81D—Vebar-Flasher-Tally complex, 9 to 15 percent
slopes

Setting

Vebar soils occur on convex backslopes. Flasher soils occur on convex shoulders.
Tally soils occur on concave footslopes. This map unit occurs on hills and ridges on
uplands.

Map Unit Composition (percent)

Named Components
Vebar and similar soils: 25 to 35 percent
Flasher and similar soils: 15 to 25 percent
Tally and similar soils: 10 to 20 percent
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Average Component Composition
Vebar: 32 percent
Flasher: 16 percent
Tally: 15 percent
Cohagen: 12 percent
Vebar, moderately sloping: 7 percent
Beisigl: 6 percent
Parshall: 5 percent
Amor: 4 percent
Telfer: 3 percent

Named Component Description

Vebar
Slope: 9 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; fine sandy loam
Bw—>5 to 26 inches; fine sandy loam
BCk—26 to 32 inches; fine sandy loam
Cr—32 to 60 inches; bedrock

Flasher
Slope: 9 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 7 to 20
inches
Drainage Class: Somewhat excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 6 inches; loamy fine sand
AC—6 to 10 inches; loamy fine sand
Cr—10 to 60 inches; bedrock

Tally
Slope: 9 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—O0 to 6 inches; fine sandy loam
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Bw—~6 to 32 inches; fine sandy loam
Bk—32 to 60 inches; fine sandy loam

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

Management
Major uses: Range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

82E—Badland, outcrop-Patent complex, 6 to 25 percent
slopes

Setting

Badland occurs on barren convex shoulders and backslopes of ridges. Patent soils
occur on linear alluvial fans. This map unit occurs in badlands. (fig. 11)

s S

Figure 11. An area of Badland, outcrop-Patent complex, 6 to 25 percent slopes, used for range.
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Map Unit Composition (percent)

Named Components
Badland, outcrop and similar soils: 45 to 70 percent
Patent and similar soils: 20 to 45 percent

Average Component Composition
Badland, outcrop: 54 percent
Patent: 25 percent
Patent, moderately steep: 7 percent
Cabbart: 6 percent
Lonna: 5 percent
Scoria outcrop: 2 percent
Havre: 1 percent

Named Component Description

Badland, outcrop
Slope: 9 to 150 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 5
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—oO0 to 60 inches; bedrock

Patent
Slope: 6 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
AC—O0 to 7 inches; loam
C—7 to 60 inches; stratified fine sandy loam to silty clay loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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83—Badland

Setting
Badlands occur on barren convex shoulders and backslopes.

Map Unit Composition (percent)

Named Components
Badland and similar soils: 80 to 100 percent

Average Component Composition
Badland: 88 percent
Cabbart: 5 percent
Patent: 5 percent
Scoria outcrop: 2 percent

Named Component Description

Badland
Slope: 9 to 180 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 5
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—oO0 to 60 inches; bedrock

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

Management
Major uses: Wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

85F—Lonna-Cabbart silt loams, 6 to 35 percent slopes

Setting

Lonna soils occur on linear alluvial fans. Cabbart soils occur on linear summits and
convex shoulders of ridges. This map unit occurs in badlands.
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Map Unit Composition (percent)

Named Components
Lonna and similar soils: 20 to 40 percent
Cabbart and similar soils: 25 to 45 percent

Average Component Composition
Lonna: 34 percent
Cabbart: 33 percent
Lonna, moderately steep: 14 percent
Kremlin: 7 percent
Gerda: 4 percent
Blacksheep: 3 percent
Ethridge: 3 percent
Arikara: 2 percent

Named Component Description

Lonna
Slope: 6 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 2 inches; silt loam
Bw—2 to 11 inches; silt loam
Bk—11 to 34 inches; silt loam
C—34 to 60 inches; silt loam

Cabbart
Slope: 6 to 35 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; silt loam
Bk—3 to 18 inches; silt loam
Cr—18 to 60 inches; bedrock

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

Management

Major uses: Range and wildlife habitat
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For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

86F—Kirby-Badland, outcrop-Patent complex, 9 to 70
percent slopes

Setting

Kirby soils occur on convex shoulders of ridges. Badland occurs on barren convex
shoulders and backslopes of ridges. Patent soils occur on linear alluvial fans. This
map unit occurs in badlands.

Map Unit Composition (percent)

Named Components
Kirby and similar soils: 25 to 50 percent
Badland, outcrop and similar soils: 15 to 40 percent
Patent and similar soils: 10 to 30 percent

Average Component Composition
Kirby: 39 percent
Badland, outcrop: 23 percent
Cabbart: 13 percent
Patent: 13 percent
Patent, strongly sloping: 6 percent
Maltese: 4 percent
Kremlin: 2 percent

Named Component Description

Kirby

Slope: 9 to 70 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 17 to 20 inches

Drainage Class: Excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 4 inches; very channery loam

Bk—4 to 12 inches; extremely channery loam

2C—12 to 60 inches; channers

Badland, outcrop
Slope: 9 to 150 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 5
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
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Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:

H1—0 to 60 inches; bedrock

Patent
Slope: 15 to 25 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
AC—O0 to 7 inches; loam
C—7 to 60 inches; stratified fine sandy loam to silty clay loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

88—L.ittlemo-Chanta complex, 0 to 3 percent slopes

Setting

Littlemo soils occur on linear treads. Chanta soils occur on convex rises. This map
unit occurs on paleoterraces in river valleys.

Map Unit Composition (percent)

Named Components
Littlemo and similar soils: 45 to 75 percent
Chanta and similar soils: 10 to 35 percent

Average Component Composition
Littlemo: 58 percent
Chanta: 20 percent
Kremlin: 20 percent
Boxwell: 2 percent

Named Component Description
Littlemo

Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
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Drainage Class: Well drained
Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

A—O0 to 6 inches; silt loam
Bw—6 to 17 inches; loam
Bk—17 to 28 inches; loam
2C—28 to 60 inches; very gravelly coarse sandy loam

Chanta

Slope: 0 to 3 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 6 inches; loam

Bw1—6 to 22 inches; loam

Bw2—22 to 26 inches; sandy loam

2C—26 to 60 inches; gravelly sand

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

Management
Major uses: Cropland, hayland, pasture, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

89B—Patent loam, 1 to 6 percent slopes

Setting
Patent soils occur on linear alluvial fans in badlands.
Map Unit Composition (percent)
Named Components
Patent and similar soils: 70 to 90 percent

Average Component Composition
Patent: 80 percent
Sham: 8 percent
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Lonna: 6 percent
Benz: 5 percent
Kremlin: 1 percent

Named Component Description

Patent
Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
AC—O0 to 7 inches; loam
C—7 to 60 inches; stratified fine sandy loam to silty clay loam

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

Management
Major uses: Range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

91F—Lonna-Kirby-Cabbart complex, 3 to 50 percent
slopes

Setting

Lonna soils occur on linear footslopes on hills and ridges on linear alluvial fans. Kirby
and Cabbart soils occur on convex shoulders on hills and ridges. This map unit
occurs in badlands.

Map Unit Composition (percent)

Named Components
Lonna and similar soils: 20 to 55 percent
Kirby and similar soils: 20 to 40 percent
Cabbart and similar soils: 5 to 25 percent

Average Component Composition
Lonna: 35 percent
Kirby: 34 percent
Cabbart: 16 percent
Boxwell: 8 percent
Maltese: 3 percent
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Scairt: 2 percent
Scoria, outcrop: 2 percent

Named Component Description

Lonna
Slope: 3 to 25 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 2 inches; silt loam
Bw—2 to 11 inches; silt loam
Bk—11 to 34 inches; silt loam
C—34 to 60 inches; silt loam

Kirby

Slope: 6 to 50 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 17 to 20 inches

Drainage Class: Excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 4 inches; very channery loam

Bk—4 to 12 inches; extremely channery loam

2C—12 to 60 inches; channers

Cabbart
Slope: 6 to 50 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; silt loam
Bk—3 to 18 inches; silt loam
Cr—18 to 60 inches; bedrock

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

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

92B—Kremlin-Ethridge-Gerda complex, 1 to 6 percent
slopes

Setting

Kremlin and Ethridge soils occur on linear alluvial fans. Gerda soils occur on
concave micro-lows on alluvial fans. This map unit occurs in badlands.

Map Unit Composition (percent)

Named Components
Kremlin and similar soils: 15 to 40 percent
Ethridge and similar soils: 10 to 35 percent
Gerda and similar soils: 5 to 25 percent

Average Component Composition
Kremlin: 26 percent
Ethridge: 22 percent
Gerda: 19 percent
Maltese: 19 percent
Boxwell: 12 percent
Patent: 2 percent

Named Component Description

Kremlin
Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—oO0 to 11 inches; loam
Bw—11 to 19 inches; loam
Bk—19 to 60 inches; loam

Ethridge
Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
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Salt Affected: Not affected

Sodium Affected: Not affected
Typical profile:

Ap—-O0 to 3 inches; silt loam

Bt—3 to 10 inches; silty clay loam
Btk—10 to 23 inches; silty clay loam
Bk—23 to 38 inches; silty clay loam
Bky—38 to 60 inches; silt loam

Gerda
Slope: 1 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 0 to 3 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O to 2 inches; loam
Btn—2 to 11 inches; silty clay
Btkny—11 to 19 inches; silty clay
Bky—19 to 29 inches; silty clay loam
Bk—29 to 44 inches; silty clay
C—44 to 80 inches; silt loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

94F—Kirby-Arikara-Badland, outcrop complex, 15 to 70
percent slopes

Setting

Kirby soils occur on convex shoulders. Arikara soils occur on wooded linear
backslopes and concave footslopes. Badland occurs on barren convex shoulders
and backslopes. This map unit occurs on ridges in badlands.

Map Unit Composition (percent)

Named Components
Kirby and similar soils: 35 to 60 percent
Arikara and similar soils: 15 to 35 percent
Badland, outcrop and similar soils: 5 to 25 percent
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Average Component Composition

Kirby: 42 percent

Arikara: 27 percent

Badland, outcrop: 16 percent
Patent: 7 percent

Cabbart: 4 percent

Lonna: 2 percent

Scairt: 2 percent

Named Component Description

Kirby

Slope: 15 to 70 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 17 to 20 inches

Drainage Class: Excessively drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 4 inches; very channery loam

Bk—4 to 12 inches; extremely channery loam

2C—12 to 60 inches; channers

Arikara
Slope: 15 to 70 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
0Oi—0 to 1 inches; slightly decomposed plant material
A—1 to 2 inches; loam
Bw—2 to 14 inches; loam
Bk—14 to 39 inches; loam
C—39 to 60 inches; loam

Badland, outcrop
Slope: 15 to 150 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 5
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—oO0 to 60 inches; unweathered bedrock
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Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

95F—Tinsley-Chanta complex, 6 to 35 percent slopes

Setting

Tinsley soils occur on convex shoulders. Chanta soils occur on convex backslopes.
This map unit occurs on escarpments on paleoterraces in river valleys.

Map Unit Composition (percent)

Named Components
Tinsley and similar soils: 45 to 70 percent
Chanta and similar soils: 10 to 40 percent

Average Component Composition

Tinsley: 53 percent
Chanta: 17 percent
Chinook: 7 percent
Cozberg: 7 percent
Cabbart: 6 percent
Rhame: 6 percent

Kremlin: 4 percent

Named Component Description

Tinsley
Slope: 6 to 35 percent
Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth

ranges from 2 to 7 inches

Drainage Class: Excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 4 inches; gravelly sandy loam
C—4 to 60 inches; very gravelly sand

Chanta
Slope: 6 to 15 percent
Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 20 to 40 inches
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Drainage Class: Well drained
Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
Typical profile:

A—O0 to 6 inches; loam

Bw1—6 to 22 inches; loam
Bw2—22 to 26 inches; sandy loam
2C—26 to 60 inches; gravelly sand

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

97—Kremlin loam, 0 to 3 percent slopes

Setting
Kremlin soils occur on linear treads on paleoterraces in river valleys.

Map Unit Composition (percent)

Named Components
Kremlin and similar soils: 60 to 85 percent

Average Component Composition
Kremlin: 77 percent
Littlemo: 8 percent
Chanta: 5 percent
Chinook: 5 percent
Haydraw: 5 percent

Named Component Description

Kremlin
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
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Typical profile:

A—O0 to 11 inches; loam
Bw—11 to 19 inches; loam
Bk—19 to 60 inches; loam

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

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

98—Wolf Point silty clay loam, 0 to 1 percent slopes

Setting
Wolf Point soils occur on linear flood plains in river valleys.
Map Unit Composition (percent)

Named Components
Wolf Point and similar soils: 70 to 95 percent

Average Component Composition
Wolf Point: 85 percent
Havre: 7 percent
Channel: 5 percent
Ethridge: 2 percent
Glendive: 1 percent

Named Component Description

Wolf Point
Slope: 0 to 1 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A1—0 to 1 inches; silty clay loam
A2—1 to 10 inches; clay
C—10 to 60 inches; silty clay

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

Management
Major uses: Cropland, pasture, hayland, or range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

99F—Badland, outcrop-Cabbart complex, 6 to 70 percent
slopes

Setting

Badland occurs on barren convex shoulders and backslopes. Cabbart soils occur on
linear summits and convex shoulders. This map unit occurs on ridges in badlands.

Map Unit Composition (percent)

Named Components
Badland, outcrop and similar soils: 50 to 80 percent
Cabbart and similar soils: 15 to 40 percent

Average Component Composition
Badland, outcrop: 63 percent
Cabbart: 30 percent
Arikara: 3 percent
Boxwell: 2 percent
Patent: 1 percent
Rock outcrop: 1 percent

Named Component Description

Badland, outcrop
Slope: 9 to 150 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 5
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—oO0 to 60 inches; bedrock

Cabbart
Slope: 6 to 70 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
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Ponding: None

Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

A—O0 to 3 inches; loam

Bk—3 to 18 inches; loam
Cr—18 to 60 inches; bedrock

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

100C—Patent-Gullied land-Glendive complex, 1 to 9
percent slopes

Setting

Patent soils occur on linear alluvial fans. Gullied land occurs on dissected convex
alluvial fans. Glendive soils occur on linear flood plains. This map unit occurs in
badlands.

Map Unit Composition (percent)

Named Components
Patent and similar soils: 20 to 45 percent
Gullied land and similar soils: 10 to 30 percent
Glendive and similar soils: 10 to 30 percent

Average Component Composition
Patent: 32 percent
Gullied land: 19 percent
Glendive: 13 percent
Lonna: 12 percent
Hanly: 8 percent
Kremlin: 5 percent
Havre: 4 percent
Gerda: 3 percent
Ethridge: 2 percent
Sham: 2 percent
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Named Component Description

Patent
Slope: 1 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
AC—O0 to 7 inches; loam
C—7 to 60 inches; stratified fine sandy loam to silty clay loam

Gullied land
Slope: 9 to 99 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 40
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—O0 to 60 inches

Glendive
Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 5 inches; fine sandy loam
C1—5 to 16 inches; loam
C2—16 to 60 inches; stratified loamy fine sand to silt loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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101F—Boxwell-Cabbart-Arikara complex, 9 to 50 percent
slopes

Setting

Boxwell soils occur on convex backslopes. Cabbart soils occur on linear summits
and convex shoulders. Arikara soils occur on wooded concave backslopes and
footslopes. This map unit occurs on ridges in badlands.

Map Unit Composition (percent)

Named Components
Boxwell and similar soils: 20 to 50 percent
Cabbart and similar soils: 20 to 45 percent
Arikara and similar soils: 10 to 30 percent

Average Component Composition
Boxwell: 34 percent
Cabbart: 32 percent
Arikara: 16 percent
Rhame: 5 percent
Ethridge: 4 percent
Maltese: 3 percent
Scairt: 3 percent
Fleak: 2 percent
Badland, outcrop: 1 percent

Named Component Description

Boxwell
Slope: 9 to 50 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 5 inches; loam
Bw—-5 to 14 inches; loam
Bk—14 to 28 inches; loam
Cr—28 to 60 inches; bedrock

Cabbart
Slope: 9 to 50 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
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Typical profile:

A—O0 to 3 inches; loam
Bk—3 to 18 inches; loam
Cr—18 to 60 inches; bedrock

Arikara
Slope: 15 to 50 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
0Oi—0 to 1 inches; slightly decomposed plant material
A—1 to 2 inches; loam
Bw—2 to 14 inches; loam
Bk—14 to 39 inches; loam
C—39 to 60 inches; loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

102B—Boxwell-Kremlin loams, 1 to 6 percent slopes

Setting

Boxwell soils occur on convex pediments. Kremlin soils occur on linear alluvial flats
and fans. This map unit occurs in badlands.

Map Unit Composition (percent)

Named Components
Boxwell and similar soils: 30 to 60 percent
Kremlin and similar soils: 30 to 55 percent

Average Component Composition

Boxwell: 46 percent

Kremlin: 43 percent

Rhame: 4 percent

Burgraff: 2 percent

Chanta: 2 percent

Gerda: 2 percent

Cabbart: 1 percent
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Named Component Description

Boxwell
Slope: 1 to 6 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 5 inches; loam
Bw—-5 to 14 inches; loam
Bk—14 to 28 inches; loam
Cr—28 to 60 inches; bedrock

Kremlin
Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—oO0 to 11 inches; loam
Bw—11 to 19 inches; loam
Bk—19 to 60 inches; loam

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

Management
Major uses: Cropland, pasture, hayland, or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

102D—Boxwell-Kremlin loams, 6 to 15 percent slopes

Setting

Boxwell soils occur on convex backslopes. Kremlin soils occur on concave
footslopes. This map unit occurs on ridges in badlands.
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Map Unit Composition (percent)

Named Components
Boxwell and similar soils: 25 to 55 percent
Kremlin and similar soils: 15 to 35 percent

Average Component Composition
Boxwell: 38 percent
Kremlin: 28 percent
Cabbart: 8 percent
Kremlin, gently sloping: 8 percent
Boxwell, gently sloping: 5 percent
Burgraff: 5 percent
Haydraw: 4 percent
Blacksheep: 2 percent
Maltese: 2 percent

Named Component Description

Boxwell
Slope: 6 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 5 inches; loam
Bw—-5 to 14 inches; loam
Bk—14 to 28 inches; loam
Cr—28 to 60 inches; bedrock

Kremlin
Slope: 6 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—oO0 to 11 inches; loam
Bw—11 to 19 inches; loam
Bk—19 to 60 inches; loam

Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.
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Management
Major uses: Pasture, hayland or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

103F—Badland, outcrop-Arikara-Cabbart complex, 15 to
70 percent slopes

Setting

Badland occurs on barren convex shoulders and backslopes. Arikara soils occur on
wooded concave backslopes and footslopes. Cabbart soils occur on linear summits
and convex shoulders. This map unit occurs on ridges in badlands. (fig. 12)

Map Unit Composition (percent)

Named Components
Badland, outcrop and similar soils: 20 to 40 percent
Arikara and similar soils: 15 to 40 percent
Cabbart and similar soils: 10 to 30 percent

Average Component Composition
Badland, outcrop: 30 percent
Arikara: 28 percent

Figure 12. An area of Badland, outcrop-Arikara-Cabbart complex, 15 to 70 percent slopes. This
map unit is used for range.
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Cabbart: 16 percent
Boxwell: 12 percent
Lonna: 9 percent
Kirby: 2 percent
Rhame: 2 percent
Scairt: 1 percent

Named Component Description

Badland, outcrop
Slope: 9 to 150 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 5
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—oO0 to 60 inches; bedrock

Arikara
Slope: 15 to 70 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
0Oi—0 to 1 inches; slightly decomposed plant material
A—1 to 2 inches; loam
Bw—2 to 14 inches; loam
Bk—14 to 39 inches; loam
C—39 to 60 inches; loam

Cabbart
Slope: 15 to 70 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to 20

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; loam
Bk—3 to 18 inches; loam
Cr—18 to 60 inches; bedrock

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

105—Harriet silt loam, 0 to 2 percent slopes

Setting
Harriet soils occur in linear drainageways and on alluvial flats on uplands.

Map Unit Composition (percent)

Named Components
Harriet and similar soils: 75 to 90 percent

Average Component Composition
Harriet: 80 percent
Regan: 6 percent
Slickspots: 5 percent
Rhoades: 4 percent
Heil: 3 percent
Daglum: 2 percent

Named Component Description

Harriet
Slope: 0 to 2 percent
Depth to Restrictive Feature: Natric; top depth ranges from 0 to 5 inches
Drainage Class: Poorly drained
Flooding: Occasional
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 2 inches; silt loam
Btn—2 to 18 inches; clay loam
Bz1—18 to 28 inches; loam
2Bz2—28 to 38 inches; very fine sandy loam
3Ab—38 to 40 inches; clay loam
3C—40 to 60 inches; stratified very fine sandy loam to silty clay

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

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

106—Riverwash

Setting
Riverwash occurs on linear flood plains in badlands.

Map Unit Composition (percent)

Named Components
Riverwash and similar soils: 50 to 95 percent

Average Component Composition
Riverwash: 85 percent
Hanly: 10 percent
Minnewaukan: 5 percent

Named Component Description

Riverwash
Slope: 0 to 1 percent
Depth to Restrictive Feature: None noted
Drainage Class: Poorly drained
Flooding: Frequent
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
H1—oO0 to 6 inches; gravelly sand
H2—6 to 60 inches; stratified coarse sand to sandy loam

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

Management
Major uses: Wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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107D—Rhame-Kremlin-Maltese complex, 1 to 15 percent
slopes

Setting

Rhame soils occur on convex backslopes. Kremlin soils occur on linear footslopes.
Maltese soils occur on concave micro-highs on footslopes. This map unit occurs on
ridges in badlands.

Map Unit Composition (percent)

Named Components
Rhame and similar soils: 15 to 40 percent
Kremlin and similar soils: 10 to 30 percent
Maltese and similar soils: 10 to 30 percent

Average Component Composition
Rhame: 23 percent
Chinook: 18 percent
Kremlin: 16 percent
Maltese: 15 percent
Blacksheep: 7 percent
Boxwell: 6 percent
Ethridge: 6 percent
Tusler: 5 percent
Scairt: 3 percent
Heil: 1 percent

Named Component Description

Rhame
Slope: 3 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O to 8 inches; fine sandy loam
B—8 to 26 inches; fine sandy loam
C—26 to 34 inches; fine sandy loam
Cr—34 to 60 inches; bedrock

Kremlin
Slope: 1 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
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Typical profile:

A—O0 to 11 inches; loam
Bw—11 to 19 inches; loam
Bk—19 to 60 inches; loam

Maltese
Slope: 1 to 9 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 15 inches
Drainage Class: Moderately well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 7 inches; silt loam
E—7 to 10 inches; silt loam
Btn—10 to 16 inches; silty clay
Btkn—16 to 20 inches; silty clay
Btkny—20 to 33 inches; silty clay loam
BCy—33 to 60 inches; silty clay loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

108D—Boxwell-Scairt-Maltese complex, 6 to 15 percent
slopes

Setting

Boxwell soils occur on convex backslopes. Scairt soils occur in concave micro-lows
on backslopes. Maltese soils occur on concave micro-highs on footslopes. This map
unit occurs on ridges in badlands.

Map Unit Composition (percent)

Named Components
Boxwell and similar soils: 20 to 40 percent
Scairt and similar soils: 10 to 30 percent
Maltese and similar soils: 10 to 30 percent

Average Component Composition
Boxwell: 27 percent
Scairt: 18 percent
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Maltese: 14 percent
Kremlin: 10 percent
Burgraff: 9 percent
Ethridge: 7 percent
Lonna: 6 percent
Cabbart: 5 percent
Yawdim: 4 percent

Named Component Description

Boxwell
Slope: 6 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40

inches

Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 5 inches; loam
Bw—-5 to 14 inches; loam
Bk—14 to 28 inches; loam
Cr—28 to 60 inches; bedrock

Scairt
Slope: 6 to 15 percent
Depth to Restrictive Feature: Natric; top depth ranges from 1 to 4 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 2 inches; silt loam
Btn—2 to 6 inches; silty clay
Btnz—=6 to 13 inches; silty clay loam
Bkz—13 to 22 inches; silty clay loam
BCy—22 to 28 inches; silty clay loam
Cr—28 to 60 inches; bedrock

Maltese
Slope: 6 to 15 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 15 inches
Drainage Class: Moderately well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 7 inches; silt loam
E—7 to 10 inches; silt loam
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Btn—10 to 16 inches; silty clay
Btkn—16 to 20 inches; silty clay
Btkny—20 to 33 inches; silty clay loam
BCy—33 to 60 inches; silty clay loam

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

Management
Major uses: Range and wildlife habitat.

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

109F—Rhame-Arikara-Fleak complex, 9 to 50 percent
slopes

Setting

Rhame soils occur on convex backslopes. Arikara soils occur on wooded concave
footslopes. Fleak soils occur on convex shoulders. This map unit occurs on ridges in
badlands.

Map Unit Composition (percent)

Named Components
Rhame and similar soils: 15 to 45 percent
Arikara and similar soils: 15 to 45 percent
Fleak and similar soils: 5 to 30 percent

Average Component Composition
Rhame: 24 percent
Arikara: 23 percent
Fleak: 16 percent
Tusler: 13 percent
Chinook: 6 percent
Kremlin: 5 percent
Rhame, strongly sloping: 5 percent
Blacksheep: 4 percent
Maltese: 4 percent

Named Component Description

Rhame
Slope: 15 to 50 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
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Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
Typical profile:

A—O to 8 inches; fine sandy loam
B—8 to 26 inches; fine sandy loam
C—26 to 34 inches; fine sandy loam
Cr—34 to 60 inches; bedrock

Arikara
Slope: 15 to 50 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
0Oi—0 to 1 inches; slightly decomposed plant material
A—1 to 2 inches; loam
Bw—2 to 14 inches; loam
Bk—14 to 39 inches; loam
C—39 to 60 inches; loam

Fleak
Slope: 15 to 50 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 7 to 20

inches

Drainage Class: Excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; loamy fine sand
C—3to 17 inches; loamy fine sand
Cr—17 to 60 inches; bedrock

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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110C—Patent-Gerda-Slickspots complex, 1 to 9 percent
slopes

Setting

Patent soils occur on linear alluvial fans. Gerda soils occur in concave micro-lows on
alluvial fans and flats. Slickspots occur on barren concave alluvial fans and flats.
This map unit occurs in badlands. (fig. 13)

Map Unit Composition (percent)

Named Components
Patent and similar soils: 30 to 50 percent
Gerda and similar soils: 20 to 40 percent
Slickspots and similar soils: 5 to 15 percent

Average Component Composition
Patent: 38 percent
Gerda: 27 percent
Slickspots: 10 percent
Benz: 6 percent
Haydraw: 6 percent
Ethridge: 5 percent
Chinook: 3 percent
Sham: 3 percent
Yawdim: 2 percent

Figure 13. Bighorn sheep on an area of Patent-Gerda-Slickspots complex, 1 to 9 percent slopes in
the foreground. Map unit 99F - Badland, outcrop-Cabbart complex, 6 to 70 percent slopes, is
in the background.
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Named Component Description

Patent
Slope: 1 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
AC—O0 to 7 inches; loam
C—7 to 60 inches; stratified fine sandy loam to silty clay loam

Gerda
Slope: 1 to 9 percent
Depth to Restrictive Feature: Natric; top depth ranges from 0 to 3 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O to 2 inches; loam
Btn—2 to 11 inches; silty clay
Btkny—11 to 19 inches; silty clay
Bky—19 to 29 inches; silty clay loam
Bk—29 to 44 inches; silty clay
C—44 to 80 inches; silt loam

Slickspots
Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: Occasional
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—O0 to 2 inches; silty clay
H2—2 to 60 inches; stratified loam to silty clay

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

Management

Major uses: Range and wildlife habitat
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For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

111F—Lonna-Arikara-Cabbart complex, 9 to 70 percent
slopes

Setting

Lonna soils occur on linear footslopes. Arikara soils occur on wooded concave
backslopes and footslopes. Cabbart soils occur on linear summits and convex
shoulders. This map unit occurs on ridges in badlands.

Map Unit Composition (percent)

Named Components
Lonna and similar soils: 20 to 45 percent
Arikara and similar soils: 15 to 40 percent
Cabbart and similar soils: 10 to 35 percent

Average Component Composition
Lonna: 37 percent
Arikara: 30 percent
Cabbart: 18 percent
Badland, outcrop: 6 percent
Burgraff: 3 percent
Fleak: 3 percent
Rhame: 2 percent
Havre: 1 percent

Named Component Description

Lonna
Slope: 9 to 25 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 2 inches; silt loam
Bw—2 to 11 inches; silt loam
Bk—11 to 34 inches; silt loam
C—34 to 60 inches; silt loam

Arikara
Slope: 15 to 70 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
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Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

0Oi—0 to 1 inches; slightly decomposed plant material
A—1 to 2 inches; loam

Bw—2 to 14 inches; loam

Bk—14 to 39 inches; loam

C—39 to 60 inches; loam

Cabbart

Slope: 9 to 70 percent

Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 10 to
20 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 3 inches; silt loam

Bk—3 to 18 inches; silt loam

Cr—18 to 60 inches; bedrock

Mapunit Notes: Some areas have intermixed stands of conifers and hardwoods
that may affect wildlife, range, and other interpretations. These stands may
be dependent on landscape position, slope, or aspect.

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

112—Wolf Point silty clay loam, wooded, 0 to 1 percent
slopes

Setting
Wolf Point soils occur on wooded linear flood plains in river valleys.
Map Unit Composition (percent)

Named Components
Wolf Point, wooded and similar soils: 55 to 95 percent
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Average Component Composition
Wolf Point, wooded: 78 percent
Havre: 11 percent
Channel: 5 percent
Glendive: 4 percent
Ethridge: 2 percent

Named Component Description

Wolf Point, wooded

Slope: 0 to 1 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: Occasional

Water Table: Seasonal

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A1—0 to 1 inches; silty clay loam

A2—1 to 10 inches; clay

C—10 to 60 inches; silty clay

Mapunit Notes: Some areas have intermixed stands of conifers and hardwoods
that may affect wildlife, range, and other interpretations. These stands may be
dependent on landscape position, slope, or aspect.

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

Management
Major uses: Wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

113—Havre silt loam, wooded, 0 to 1 percent slopes

Setting

Havre soils occur on wooded linear flood plains in river valleys.
Map Unit Composition (percent)

Named Components
Havre, wooded and similar soils: 75 to 95 percent

Average Component Composition
Havre, wooded: 80 percent
Glendive, wooded: 8 percent
Channel: 5 percent
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Wolf Point: 4 percent
Kremlin: 2 percent
Harriet: 1 percent

Named Component Description

Havre, wooded

Slope: 0 to 1 percent

Depth to Restrictive Feature: None noted

Drainage Class: Well drained

Flooding: Occasional

Water Table: Seasonal

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—-O0 to 10 inches; silt loam

C—10 to 60 inches; stratified fine sandy loam to clay loam

Mapunit Notes: Some areas have intermixed stands of conifers and hardwoods
that may affect wildlife, range, and other interpretations. These stands may be
dependent on landscape position, slope, or aspect.

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

Management
Major uses: Wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

114B—Haplustolls-Ustorthents complex, 0 to 6 percent
slopes

Setting

Haplustolls occur on linear treads. Ustorthents occur on linear risers. This map unit
occurs on stream terraces on uplands.

Map Unit Composition (percent)

Named Components
Haplustolls and similar soils: 30 to 75 percent
Ustorthents and similar soils: 20 to 60 percent

Average Component Composition
Haplustolls: 51 percent
Ustorthents: 45 percent
Spoil pile: 4 percent
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Named Component Description

Haplustolls
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 12 inches; gravelly loam
C—12 to 19 inches; very gravelly sandy loam
2C—19 to 60 inches; fine sandy loam

Ustorthents
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 3 inches; fine sandy loam
C—3 to 60 inches; fine sandy loam

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

Management

Major uses: Cropland, pasture, or hayland

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

115B—Cozberg-Chanta loams, 1 to 6 percent slopes

Setting

Cozberg soils occur on convex rises. Chanta soils occur on linear treads. This map
unit occurs on paleoterraces in river valleys.

Map Unit Composition (percent)
Named Components

Cozberg and similar soils: 25 to 60 percent
Chanta and similar soils: 20 to 55 percent
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Average Component Composition
Cozberg: 39 percent
Chanta: 35 percent
Chinook: 13 percent
Kremlin: 8 percent
Tinsley: 5 percent

Named Component Description

Cozberg

Slope: 1 to 6 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

Ap—oO0 to 7 inches; loam

Bw—7 to 20 inches; fine sandy loam

Bk1—20 to 26 inches; fine sandy loam

2Bk2—26 to 30 inches; gravelly loamy sand

2C—30 to 60 inches; loamy sand

Chanta

Slope: 1 to 6 percent

Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 20 to 40 inches

Drainage Class: Well drained

Flooding: None

Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 6 inches; loam

Bw1—6 to 22 inches; loam

Bw2—22 to 26 inches; sandy loam

2C—26 to 60 inches; gravelly sand

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

Management

Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.
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116F—Kremlin-Shibah loams, 9 to 50 percent slopes,
very bouldery

Setting

Kremlin soils occur on linear backslopes. Shibah soils occur on convex shoulders.
This map unit occurs on ridges in badlands.

Map Unit Composition (percent)

Named Components
Kremlin, moderately steep and similar soils: 10 to 45 percent
Shibah and similar soils: 10 to 40 percent

Average Component Composition
Kremlin: 22 percent
Kremlin, strongly sloping: 21 percent
Shibah: 20 percent
Boxwell: 8 percent
Tanna: 7 percent
Blacksheep: 6 percent
Arikara: 5 percent
Maltese: 5 percent
Lonna: 3 percent
Scairt: 3 percent

Named Component Description

Kremlin, moderately steep
Slope: 15 to 25 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:

A—oO0 to 11 inches; loam
Bw—11 to 19 inches; loam
Bk—19 to 60 inches; loam

Shibah
Slope: 9 to 50 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 4 inches; loam
Bw—4 to 8 inches; gravelly loam
Bk—8 to 18 inches; very cobbly loam
C—18 to 80 inches; very cobbly loam
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Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

117B—Kremlin-Chanta loams, 1 to 6 percent slopes

Setting

Kremlin and Chanta soils occur on linear treads. This map unit occurs on
paleoterraces in river valleys.

Map Unit Composition (percent)

Named Components
Kremlin and similar soils: 25 to 65 percent
Chanta and similar soils: 20 to 60 percent

Average Component Composition
Kremlin: 43 percent
Chanta: 42 percent
Littlemo: 9 percent
Chinook: 4 percent
Tinsley: 2 percent

Named Component Description

Kremlin
Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—oO0 to 11 inches; loam
Bw—11 to 19 inches; loam
Bk—19 to 60 inches; loam

Chanta
Slope: 1 to 6 percent
Depth to Restrictive Feature: Strongly contrasting textural stratification; top depth
ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
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Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
Typical profile:

A—O0 to 6 inches; loam

Bw1—6 to 22 inches; loam
Bw2—22 to 26 inches; sandy loam
2C—26 to 60 inches; gravelly sand

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

Management
Major uses: Pasture or range

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

118F—Shibah-Rubbleland-Arikara complex, 15 to 70
percent slopes

Setting

Shibah soils occur on convex shoulders. Rubbleland occurs as areas of boulders or
stones on convex shoulders. Arikara soils occur on wooded concave backslopes
and footslopes. This map unit occurs on ridges in badlands. (fig. 14)

Map Unit Composition (percent)

Named Components
Shibah and similar soils: 25 to 65 percent
Rubbleland and similar soils: 15 to 45 percent
Arikara and similar soils: 10 to 40 percent

Average Component Composition
Shibah: 39 percent
Rubbleland: 29 percent
Arikara: 25 percent
Kremlin: 6 percent
Rock outcrop: 1 percent

Named Component Description

Shibah
Slope: 15 to 45 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
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Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected
Typical profile:

A—O0 to 4 inches; loam

Bw—4 to 8 inches; gravelly loam
Bk—8 to 18 inches; very cobbly loam
C—18 to 80 inches; very cobbly loam

Rubbleland
Slope: 15 to 70 percent
Depth to Restrictive Feature: None noted
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected

Arikara
Slope: 15 to 70 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected

Figure 14. An area of Shibah-Rubbleland-Arikara complex, 15 to 70 percent slopes. The
Rubbleland is scattered predominantly on knobs or ridges and backslopes of adjacent hills.
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Typical profile:

0Oi—0 to 1 inches; slightly decomposed plant material
A—1 to 2 inches; loam

Bw—2 to 14 inches; loam

Bk—14 to 39 inches; loam

C—39 to 60 inches; loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

119—Glendive fine sandy loam, wooded, 0 to 3 percent
slopes

Setting

Glendive soils occur on wooded linear flood plains in river valleys. (fig. 15)

Map Unit Composition (percent)

Named Components
Glendive, wooded and similar soils: 70 to 95 percent

Average Component Composition
Glendive, wooded: 74 percent
Glendive: 9 percent
Hanly: 8 percent
Channel: 5 percent
Havre: 4 percent

Named Component Description

Glendive, wooded
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—-O0 to 5 inches; fine sandy loam
C1—5 to 16 inches; loam
C2—16 to 60 inches; stratified loamy fine sand to silt loam
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Figure 15. An area of Glendive fine sandy loam, wooded, 0 to 3 percent slopes. In the background
is an area of map unit 68F - Cabbart-Badland, outrcrop complex, 6 to 70 percent slopes. The
foreground is an area of map unit 86F - Kirby-Badland, outcrop-Patent complex, 9 to 70
percent slopes.

Mapunit Notes: Some areas have intermixed stands of conifers and hardwoods
that may affect wildlife, range, and other interpretations. These stands may be
dependent on landscape position, slope, or aspect.

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

Management
Major uses: Wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

120B—Hanly fine sandy loam, wooded, 0 to 6 percent
slopes

Setting

Hanly soils occur on wooded linear flood plains in river valleys.
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Map Unit Composition (percent)

Named Components
Hanly, wooded and similar soils: 55 to 90 percent

Average Component Composition
Hanly, wooded: 61 percent
Hanly: 20 percent
Glendive: 17 percent
Minnewaukan: 1 percent
Riverwash: 1 percent

Named Component Description

Hanly, wooded

Slope: 0 to 6 percent

Depth to Restrictive Feature: None noted

Drainage Class: Somewhat excessively drained

Flooding: Occasional

Water Table: Seasonal

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

A—O0 to 5 inches; fine sandy loam

C—5 to 60 inches; stratified sand to fine sandy loam

Mapunit Notes: Some areas have intermixed stands of conifers and hardwoods
that may affect wildlife, range, and other interpretations. These stands may be
dependent on landscape position, slope, or aspect.

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

Management
Major uses: Wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

121F—Maltese-Lonna-Arikara complex, 3 to 50 percent
slopes

Setting

Maltese soils occur on concave micro-highs on footslopes. Lonna soils occur on
linear backslopes. Arikara soils occur on wooded concave backslopes and
footslopes of ridges. This map unit occurs on ridges in badlands.
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Map Unit Composition (percent)

Named Components
Maltese and similar soils: 15 to 40 percent
Lonna and similar soils: 15 to 40 percent
Arikara and similar soils: 15 to 40 percent

Average Component Composition
Maltese: 25 percent
Lonna: 24 percent
Arikara: 22 percent
Scairt: 12 percent
Tanna: 7 percent
Cabbart: 6 percent
Lallie: 2 percent
Yawdim: 2 percent

Named Component Description

Maltese
Slope: 3 to 15 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 15 inches
Drainage Class: Moderately well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 7 inches; silt loam
E—7 to 10 inches; silt loam
Btn—10 to 16 inches; silty clay
Btkn—16 to 20 inches; silty clay
Btkny—20 to 33 inches; silty clay loam
BCy—33 to 60 inches; silty clay loam

Lonna
Slope: 3 to 25 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 2 inches; silt loam
Bw—2 to 11 inches; silt loam
Bk—11 to 34 inches; silt loam
C—34 to 60 inches; silt loam

Arikara
Slope: 15 to 50 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
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Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

0Oi—0 to 1 inches; slightly decomposed plant material
A—1 to 2 inches; loam

Bw—2 to 14 inches; loam

Bk—14 to 39 inches; loam

C—39 to 60 inches; loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

122C—Bulltop-Shibah loams, 1 to 9 percent slopes

Setting

Bulltop soils occur on concave alluvial fans. Shibah soils occur on convex alluvial
fans. This map unit occurs in badlands.

Map Unit Composition (percent)

Named Components
Bulltop and similar soils: 45 to 80 percent
Shibah and similar soils: 15 to 50 percent

Average Component Composition
Bulltop: 59 percent
Shibah: 25 percent
Kremlin: 9 percent
Cabbart: 5 percent
Burgraff: 2 percent

Named Component Description

Bulltop
Slope: 1 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
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Typical profile:

A—O0 to 4 inches; loam

Bw—4 to 15 inches; loam

2BCk—15 to 19 inches; gravelly loam
2C—19 to 80 inches; very gravelly loam

Shibah
Slope: 3 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 4 inches; loam
Bw—4 to 8 inches; gravelly loam
Bk—8 to 18 inches; very cobbly loam
C—18 to 80 inches; very cobbly loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

123E—Scairt-Maltese-Boxwell complex, 3 to 25 percent
slopes

Setting

Scairt soils occur in concave micro-lows on backslopes. Maltese soils occur on
convex micro-highs on footslopes. Boxwell soils occur on convex backslopes. This
map unit occurs on ridges in badlands.

Map Unit Composition (percent)

Named Components
Scairt and similar soils: 20 to 45 percent
Maltese and similar soils: 10 to 35 percent
Boxwell and similar soils: 5 to 20 percent

Average Component Composition
Scairt: 31 percent
Maltese: 22 percent
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Gerda: 12 percent
Boxwell: 10 percent
Cabbart: 10 percent
Kremlin: 7 percent
Burgraff: 4 percent
Rhame: 2 percent
Yawdim: 2 percent

Named Component Description

Scairt
Slope: 6 to 15 percent
Depth to Restrictive Feature: Natric; top depth ranges from 1 to 4 inches;
Bedrock (paralithic); top depth ranges from 20 to 40 inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O to 2 inches; silt loam
Btn—2 to 6 inches; silty clay
Btnz—=6 to 13 inches; silty clay loam
Bkz—13 to 22 inches; silty clay loam
BCy—22 to 28 inches; silty clay loam
Cr—28 to 60 inches; bedrock

Maltese
Slope: 3 to 25 percent
Depth to Restrictive Feature: Natric; top depth ranges from 2 to 15 inches
Drainage Class: Moderately well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Sodic within 30 inches
Typical profile:
A—O0 to 7 inches; silt loam
E—7 to 10 inches; silt loam
Btn—10 to 16 inches; silty clay
Btkn—16 to 20 inches; silty clay
Btkny—20 to 33 inches; silty clay loam
BCy—33 to 60 inches; silty clay loam

Boxwell
Slope: 6 to 15 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 20 to 40
inches
Drainage Class: Well drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
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Typical profile:

Ap—O0 to 5 inches; loam
Bw—5 to 14 inches; loam
Bk—14 to 28 inches; loam
Cr—28 to 60 inches; bedrock

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

152—Heil silt loam, low precipitation, 0 to 1 percent
slopes

Setting
Heil soils occur in concave depressions in badlands.

Map Unit Composition (percent)

Named Components
Heil and similar soils: 90 to 100 percent

Average Component Composition
Heil: 94 percent
Ethridge: 2 percent
Gerda: 2 percent
Harriet: 2 percent

Named Component Description

Heil
Slope: 0 to 1 percent
Depth to Restrictive Feature: Natric; top depth ranges from 1 to 4 inches
Drainage Class: Poorly drained
Flooding: None
Water Table: Seasonal
Ponding: Frequent
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O0 to 3 inches; silt loam
Btn—3 to 24 inches; silty clay
Bg—24 to 38 inches; silty clay
Byg—38 to 52 inches; silty clay
Cg—52 to 60 inches; silty clay
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Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

155—Dumps and Pits, mine

Setting
Dumps and Pits, mine occurs as abandoned coal mines and municipal landfill areas.

Map Unit Composition (percent)

Named Components
Dumps and Pits, mine and similar soils: 85 to 100 percent

Average Component Composition
Dumps and Pits, mine: 90 percent
Cabba: 5 percent
Flasher: 5 percent

Named Component Description

Dumps and Pits
Slope: 0 to 60 percent
Depth to Restrictive Feature: None noted
Drainage Class: Excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—O0 to 4 inches; clay loam
H2—4 to 60 inches; clay loam

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

Management
Major uses: Wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
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sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

159—Straw-Daglum complex, channeled, 0 to 2 percent
slopes

Setting

Straw soils occur on linear flood plains. Daglum soils are on linear micro-highs on
treads on stream terraces. These soils are on uplands.

Map Unit Composition (percent)

Named Components
Channel and similar soils: 10 to 70 percent
Straw and similar soils: 20 to 35 percent
Daglum and similar soils: 15 to 25 percent

Average Component Composition

Channel: 40 percent

Straw: 28 percent

Daglum: 18 percent

Rhoades: 6 percent

Belfield: 2 percent

Grail: 2 percent

Harriet: 2 percent

Savage: 2 percent

Named Component Description

Channel
Slope: 3 to 15 percent
Depth to Restrictive Feature: None noted
Drainage Class: —
Flooding: Frequent
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected

Straw
Slope: 0 to 2 percent
Depth to Restrictive Feature: None noted
Drainage Class: Moderately well drained
Flooding: Frequent
Water Table: Seasonal
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—oO0 to 5 inches; loam
A1—5 to 23 inches; loam
A2—23 to 30 inches; loam
C—30 to 36 inches; clay loam
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Ab—36 to 40 inches; clay loam
C'—40 to 66 inches; clay loam

Daglum
Slope: 0 to 2 percent
Depth to Restrictive Feature: Natric; top depth ranges from 4 to 20 inches
Drainage Class: Moderately well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
Ap—oO0 to 7 inches; silt loam
E—7 to 8 inches; silt loam
Btn—=8 to 18 inches; clay
Bky—18 to 32 inches; clay loam
BCk—32 to 47 inches; clay loam
C—47 to 60 inches; clay

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

Management
Major uses: Range or wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

175—Havre silt loam, 0 to 3 percent slopes, rarely
flooded

Setting
Havre soils occur on linear flood plains in badlands.

Map Unit Composition (percent)

Named Components
Havre, rarely flooded and similar soils: 75 to 100 percent

Average Component Composition
Havre, rarely flooded: 89 percent
Channel: 5 percent
Glendive: 4 percent
Patent: 2 percent
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Named Component Description

Havre
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Rare
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
Ap—o0 to 10 inches; silt loam
C—10 to 60 inches; stratified fine sandy loam to clay loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

177—Glendive fine sandy loam, 0 to 3 percent slopes,
rarely flooded

Setting
Glendive soils occur on linear flood plains in badlands.

Map Unit Composition (percent)

Named Components
Glendive, rarely flooded and similar soils: 60 to 95 percent

Average Component Composition
Glendive, rarely flooded: 84 percent
Channel: 5 percent
Hanly: 5 percent
Havre: 4 percent
Patent: 2 percent

Named Component Description

Glendive
Slope: 0 to 3 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Rare
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Water Table: None

Ponding: None

Salt Affected: Not affected

Sodium Affected: Not affected

Typical profile:

Ap—oO0 to 5 inches; fine sandy loam

C1—5 to 16 inches; loam

C2—16 to 60 inches; stratified loamy fine sand to silt loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

183—Badland, high precipitation

Setting
Badland occurs on barren convex shoulder and backslopes of ridges on uplands.

Map Unit Composition (percent)

Named Components
Badland, high precipitation and similar soils: 85 to 100 percent

Average Component Composition
Badland, high precipitation: 90 percent
Cabba: 5 percent
Lambert: 4 percent
Moreau: 1 percent

Named Component Description

Badland
Slope: 9 to 180 percent
Depth to Restrictive Feature: Bedrock (paralithic); top depth ranges from 0 to 5
inches
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
H1—oO0 to 60 inches; bedrock
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Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.

Management
Major uses: Wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

205—Harriet silt loam, low precipitation, 0 to 3 percent
slopes

Setting
Harriet soils occur on linear alluvial flats and drainageways in badlands.

Map Unit Composition (percent)

Named Components
Harriet, low precipitation and similar soils: 80 to 100 percent

Average Component Composition
Harriet, low precipitation: 85 percent
Slickspots: 10 percent
Gerda: 5 percent

Named Component Description

Harriet, low precipitation
Slope: 0 to 3 percent
Depth to Restrictive Feature: Natric; top depth ranges from 0 to 5 inches
Drainage Class: Poorly drained
Flooding: Occasional
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O to 2 inches; silt loam
Btn—2 to 18 inches; clay loam
Bz1—18 to 28 inches; loam
2Bz2—28 to 38 inches; very fine sandy loam
3Ab—38 to 40 inches; clay loam
3C—40 to 60 inches; stratified very fine sandy loam to silty clay

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



Billings County, North Dakota 183

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

210C—Lambert-Slickspots-Rhoades complex, 1 to 9
percent slopes

Setting

Lambert soils occur on linear alluvial fans. Slickspots occur on barren concave areas
and alluvial flats and fans. Rhoades soils occur in concave micro-lows on alluvial
fans and alluvial flats. This map unit occurs on uplands.

Map Unit Composition (percent)

Named Components
Lambert and similar soils: 25 to 60 percent
Slickspots and similar soils: 10 to 40 percent
Rhoades and similar soils: 10 to 40 percent

Average Component Composition
Lambert: 41 percent
Slickspots: 21 percent
Rhoades: 15 percent
Daglum: 10 percent
Korell: 7 percent
Rhoades: 6 percent

Named Component Description

Lambert
Slope: 0 to 9 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: Occasional
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
A—O0 to 5 inches; silt loam
C1—5 to 36 inches; silt loam
C2—36 to 60 inches; very fine sandy loam

Slickspots
Slope: 0 to 6 percent
Depth to Restrictive Feature: None noted
Drainage Class: Well drained
Flooding: None
Water Table: None
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Ponding: None

Salt Affected: Saline within 30 inches

Sodium Affected: Sodic within 30 inches
Typical profile:

H1—O0 to 2 inches; silty clay

H2—2 to 60 inches; stratified loam to silty clay

Rhoades
Slope: 0 to 6 percent
Depth to Restrictive Feature: Natric; top depth ranges from 4 to 20 inches
Drainage Class: Well drained
Flooding: None
Water Table: Seasonal
Ponding: None
Salt Affected: Saline within 30 inches
Sodium Affected: Sodic within 30 inches
Typical profile:
E—O to 3 inches; silt loam
Btn—3 to 8 inches; silty clay
Btknyz—8 to 14 inches; silty clay
Bky—14 to 46 inches; silty clay
C—46 to 60 inches; silty clay loam

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

Management
Major uses: Range and wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

255—Pits, gravel and sand, low precipitation

Setting
Pits, gravel and sand, low precipitation occurs on paleoterraces in badlands.
Map Unit Composition (percent)
Named Components
Pits, gravel and sand, low precipitation and similar soils: 85 to 100 percent

Average Component Composition
Pits, gravel and sand, low precipitation: 90 percent
Chanta: 5 percent
Tinsley: 5 percent
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Named Component Description

Pits
Slope: 0 to 60 percent
Depth to Restrictive Feature: None noted
Drainage Class: Excessively drained
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
Typical profile:
H1—oO0 to 6 inches; extremely gravelly sand
H2—6 to 60 inches; extremely gravelly sand

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

Management
Major uses: Wildlife habitat

For cropland limitations and hazards see the "Potential Cropland Limitations and
Hazards" table. For information about managing this map unit, see the following
sections: Agronomy, Rangeland, Recreation, Wildlife Habitat, Engineering, and Soil
Properties.

M-W—Miscellaneous water

Setting
These are generally small areas of waste water such as sewage lagoons.

Map Unit Composition (percent)

Named Components
Miscellaneous water and similar soils: 100 percent

Average Component Composition
Miscellaneous water: 100 percent

Named Component Description

Miscellaneous water
Slope: —-
Depth to Restrictive Feature: None noted
Drainage Class: —-
Flooding: None
Water Table: None
Ponding: None
Salt Affected: Not affected
Sodium Affected: Not affected
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Detailed soil descriptions for all map unit components are in alphabetical order in the
section "Soil Series and Their Morphology." Additional information specific to this
map unit, such as USDA textures, permeability, and soil reaction, is available in the
"Soil Properties" section.

Management

Major uses: Waste water storage

W—Water

Setting

These are natural and man made fresh water bodies, generally along streams and in
depressions.

Map Unit Composition (percent)
Named Components
Water and similar soils:100 percent

Average Component Composition
Water: 100 percent

Named Component Description

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

Management

Major uses: Wetland wildlife habitat



Billings County, North Dakota 187

Acreage and Proportionate Extent of the Soils

Map Soil name Acres Percent
symbol

3 Peta loam, 0 to 2 percent slopes---——————- e e 221 *
5 Savage silty clay loam, 0 to 2 percent slopes-----—————————— o 703 *
5B Savage silty clay loam, 2 to 6 percent slopes----——————ccmmmmmmmmmmmm——— 887 0.1
6 Regan silt loam, 0 to 2 percent slopeS--—-—-———————— e 255

7 Arnegard loam, 0 to 2 percent slopesS---———————- e 620 *
9F Cabba-Sen-Chama silt loams, 15 to 70 percent slopes--------—————————————- 2,763 0.4
12B Rhoades-Daglum complex, 0 to 6 percent slopes----—-———————c e mmee—— 13,472 1.8
13B Dogtooth-Janesburg silt loams, 0 to 6 percent slopes-------—————————————- 18,036 2.4
13D Dogtooth-Janesburg complex, 6 to 15 percent slopes------———————cccemeuua- 1,723 0.2
14E Amor-Brandenburg complex, 3 to 25 percent slopes---—————————————————————— 2,885 0.4
15B Daglum-Rhoades complex, 0 to 6 percent slopes-----—-————-—-c e mmee—— 31,276 4.2
17 Amor-Arnegard loams, 0 to 3 percent slopes-----—--——————————————————(—(—(———— 525 *
17B Amor-Shambo loams, 3 to 6 percent slopes---——-————-- - 5,808 0.8
17cC Amor-Cabba loams, 6 to 9 percent slopes------—-——————————————————————————— 1,625 0.2
17D Amor-Cabba loams, 9 to 15 percent slopes---—--—-———--c e 3,761 0.5
18E Manning-Schaller-Wabek complex, 6 to 25 percent slopes-------—-—————————-- 2,245 0.3
19 Sen-Golva silt loams, 0 to 3 percent slopes--—--—————— e 2,120 0.3
19B Chama-Sen-Cabba silt loams, 3 to 6 percent slopes-----—--——————————————~——— 4,501 0.6
19C Chama-Cabba-Sen silt loams, 6 to 9 percent slopes----——————————cmmmmmooo 3,415 0.5
19D Cabba-Chama-Sen silt loams, 9 to 15 percent slopes--------——————————————= 4,963 0.7
21B Parshall fine sandy loam, 0 to 6 percent slopes---—————————cmmmmmmmmmoo 801 0.1
22B Regent-Savage silty clay loams, 3 to 6 percent slopes------———-———————-——-= 622 *
24B Janesburg fine sandy loam, 0 to 6 percent slopes----———————cccmmmmmmmoo 2,426 0.3
25B Lefor fine sandy loam, 0 to 6 percent slopes------———————————— - 323 *
27F Badland, outcrop-Lambert-Cabba complex, 6 to 50 percent slopes----------- 2,463 0.3
28F Flasher-Rock outcrop-Vebar complex, 9 to 70 percent slopes-------—-—-—-—-—---- 315 *
29F Arikara-Shambo-Cabba loams, 9 to 70 percent slopes-----———————ccccommeeeoo 1,169 0.2
30F Vebar-Amor complex, 6 to 35 percent slopes, extremely stony-------———------ 2,364 0.3
31B Sen-Janesburg silt loams, 0 to 6 percent slopes---—————————cmmmmmmmmmo—o 17,897 2.4
31c Sen-Janesburg silt loams, 6 to 9 percent slopes-----—--——————————————————= 7,409 1.0
35F Flasher-Vebar-Parshall complex, 9 to 35 percent slopes-----=-—=——-————-———--—= 5,668 0.8
36B Ekalaka-Parshall-Desart fine sandy loams, 0 to 6 percent slopes---------- 1,596 0.2
37B Farfeld-Cedarpan loams, 0 to 6 percent slopes--------—-————-—————~——~—~—~—~—~—~—~—~—— 856 0.1
37F Cedarpan-Slickspots, stony-Farfeld complex, 3 to 35 percent slopes------- 881 0.1
41C Wayden-Moreau silty clays, 3 to 9 percent slopes---—--—-————cccmmmmmmmo 596 *
42B Searing-Ringling loams, 0 to 6 percent slopes-----—————————— o 38 *
43 Belfield-Grail silty clay loams, 0 to 2 percent slopes-----————————————--- 3,630 0.5
44 Shambo loam, 0 to 2 percent slopes-----—————-—- - 1,002 0.1
44B Shambo loam, 2 to 6 percent slopes--------——-————————————-—————————— - 690 *
47 Stady loam, 0 to 3 percent slopes-------——-—-—-mm e 1,802 0.2
48B Manning fine sandy loam, 0 to 6 percent slopes-------—---———--——mmmmm—m——— 2,058 0.3
49B Lihen-Parshall complex, 0 to 6 percent slopes--------=—-----—-——-——m—————o 477 *
51B Janesburg-Dogtooth silt loams, 0 to 6 percent slopes--------=——————————--- 46,428 6.3
52 Heil silt loam, 0 to 1 percent slopes-------——=——-- - - 458 *
53B Savage-Daglum silt loams, 0 to 6 percent slopes------—----————-——me—m———o 1,302 0.2
54 Straw loam, channeled, 0 to 2 percent slopes--------=—-------mememeoeoe——— 4,213 0.6
55 Pits, gravel and sand--—-—-————— - e 105 *
57 Straw-Rhoades-Daglum silt loams, 0 to 2 percent slopes---------—=———==—-——= 1,046 0.1
58 Straw loam, 0 to 2 percent slopes---------——-————————————-—————————— - 400 *
60 Korell silt loam, 0 to 2 percent slopes-----=-=—=—--------memm o 319 *
62F Dogtooth-Janesburg-Brandenburg complex, 9 to 35 percent slopes----------- 6,062 0.8
63F Dogtooth-Janesburg-Cabba complex, 6 to 30 percent slopes---------—=———=—-- 12,526 1.7
65 Banks-Trembles fine sandy loams, channeled, 0 to 2 percent slopes-------- 280 *
66B Stady loam, 3 to 6 percent slopes-------—---- - 1,721 0.2
67B Evridge-Desart-Telfer fine sandy loams, 0 to 6 percent slopes------------ 595 *
68F Cabbart-Badland, outcrop complex, 6 to 70 percent slopes---------—=———-=-- 8,515 1.2
69F Patent-Badland, outcrop-Cabbart complex, 6 to 50 percent slopes---------- 109,434 14.8
70B Maltese-Gerda complex, 0 to 6 percent slopes--------—-—-—---mmmmmmemo——— 5,417 0.7
71B Chinook-Rhame fine sandy loams, 1 to 6 percent slopes--------—————————--= 1,677 0.2
71D Rhame-Chinook fine sandy loams, 6 to 15 percent slopes---------=-——=——-——--= 8,950 1.2
72F Rhame-Fleak complex, 9 to 50 percent slopes---------—--——————————————————- 17,301 2.3
73D Gerda-Kirby complex, 1 to 15 percent slopes-------=—--=------m——m——————— 7,309 1.0

* See footnote at end of table.
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Acreage and Proportionate Extent of the Soils--Continued

Map Soil name Acres Percent
symbol
74 Glendive and Havre soils, channeled, 0 to 3 percent slopes--------—-——---- 11,189 1.5
75 Havre silt loam, 0 to 3 percent slopes---———————— e 3,398 0.5
76B Lonna silt loam, 1 to 6 percent slopesS--—---————————— e 4,541 0.6
76C Lonna silt loam, 6 to 9 percent slopeS-——-—-——————— e 1,426 0.2
77 Glendive fine sandy loam, 0 to 3 percent slopes-----————————————————————- 5,450 0.7
78B Hanly fine sandy loam, 0 to 6 percent slopes---—-——————--c oo 3,504 0.5
79C Zeona loamy fine sand, 1 to 9 percent slopes-----——————————— o 657 *
80 Ethridge silt loam, 1 to 3 percent slopes---—-—————-- oo 172 *
81B Vebar-Parshall fine sandy loams, 0 to 6 percent slopes---------——————————- 13,065 1.8
81cC Vebar-Tally fine sandy loams, 6 to 9 percent slopes-----———————ccc—mooee-o 4,370 0.6
81D Vebar-Flasher-Tally complex, 9 to 15 percent slopes-------———————————————— 14,126 1.9
82E Badland, outcrop-Patent complex, 6 to 25 percent slopes--------=———=————-——= 18,582 2.5
83 Badland-------—----- - e ——— e 5,134 0.7
85F Lonna-Cabbart silt loams, 6 to 35 percent slopes----———————cccmmmmmmmmooo 25,689 3.5
86F Kirby-Badland, outcrop-Patent complex, 9 to 70 percent slopes------------ 12,167 1.7
88 Littlemo-Chanta complex, 0 to 3 percent slopes-—---—-——————ccmmmmmmmmmmooom 5,487 0.7
89B Patent loam, 1 to 6 percent slopes---——-—-—————————— 3,271 0.4
91F Lonna-Kirby-Cabbart complex, 3 to 50 percent slopes-------————————————--- 35,463 4.8
92B Kremlin-Ethridge-Gerda complex, 1 to 6 percent slopes------———-—————————- 8,146 1.1
94F Kirby-Arikara-Badland, outcrop complex, 15 to 70 percent slopes---------- 4,357 0.6
95F Tinsley-Chanta complex, 6 to 35 percent slopes------——————————— - 2,975 0.4
97 Kremlin loam, 0 to 3 percent slopesS---———————— e 3,371 0.5
98 Wolf Point silty clay loam, 0 to 1 percent slopes-------————————————————=~ 454 *
99F Badland, outcrop-Cabbart complex, 6 to 70 percent slopes-------=——==—=—=—=—== 16,450 2.2
100C Patent-Gullied land-Glendive complex, 1 to 9 percent slopes-------—-----——- 7,694 1.0
101F Boxwell-Cabbart-Arikara complex, 9 to 50 percent slopes----—————————————-- 17,013 2.3
102B Boxwell-Kremlin loams, 1 to 6 percent slopes---—----———————————— 1,598 0.2
102D Boxwell-Kremlin loams, 6 to 15 percent slopes--—---—-————— oo 1,861 0.3
103F Badland, outcrop-Arikara-Cabbart complex, 15 to 70 percent slopes-------- 41,923 5.7
105 Harriet silt loam, 0 to 2 percent slopeS--——--—————— e 3,940 0.5
106 Riverwash--------- - e 925 0.1
107D Rhame-Kremlin-Maltese complex, 1 to 15 percent slopes------———————————o--- 7,156 1.0
108D Boxwell-Scairt-Maltese complex, 6 to 15 percent slopes------——--—————————-- 9,712 1.3
109F Rhame-Arikara-Fleak complex, 9 to 50 percent slopes-------———————c—c——--- 4,166 0.6
110C Patent-Gerda-Slickspots complex, 1 to 9 percent slopes---------——————————- 13,591 1.8
111F Lonna-Arikara-Cabbart complex, 9 to 70 percent slopes-----————————————--- 10,228 1.4
112 Wolf Point silty clay loam, wooded, 0 to 1 percent slopes-------———-—-————- 375 *
113 Havre silt loam, wooded, 0 to 1 percent slopes---——--————— oo 975 0.1
114B Haplustolls-Ustorthents complex, 0 to 6 percent slopes------—-—-———————————- 220 *
115B Cozberg-Chanta loams, 1 to 6 percent slopes--—---———---c e 1,090 0.1
116F Kremlin-Shibah loams, 9 to 50 percent slopes, very bouldery-------—-——---- 1,652 0.2
117B Kremlin-Chanta loams, 1 to 6 percent slopes---———-—-————— oo 1,484 0.2
118F Shibah-Rubbleland-Arikara complex, 15 to 70 percent slopes------—-—-—-—-—-——- 426 *
119 Glendive fine sandy loam, wooded, 0 to 3 percent slopes----————————————-- 330 *
120B Hanly fine sandy loam, wooded, 0 to 6 percent slopes--------————————————-- 1,438 0.2
121F Maltese-Lonna-Arikara complex, 3 to 50 percent slopes------————————————-- 5,103 0.7
122C Bulltop-Shibah loams, 1 to 9 percent slopes----—---———————— 244 *
123E Scairt-Maltese-Boxwell complex, 3 to 25 percent slopes----———--————————-—-—- 3,176 0.4
152 Heil silt loam, low precipitation, 0 to 1 percent slopes------——-=——————-- 12 *
155 Dumps and pits, Mine--—--———— - e 62 *
159 Straw-Daglum complex, channeled, 0 to 2 percent slopes------—-———————--—-—-- 2,093 0.3
175 Havre silt loam, 0 to 3 percent slopes, rarely flooded-------——————ccee—--- 935 0.1
177 Glendive fine sandy loam, 0 to 3 percent slopes, rarely flooded---------- 507 *
183 Badland, high precipitation----————-- e 41 *
205 Harriet silt loam, low precipitation, 0 to 3 percent slopes----------———-- 141 *
210C Lambert-Slickspots-Rhoades complex, 1 to 9 percent slopes-------———————--= 288 *
255 Pits, gravel and sand, low precipitation--------————— 74 *
M-W Miscellaneous Water-——————— - - 8 *
w Water-—--—--—-- e 2,130 0.3
Total--—--—--— e 737,000 100.0

* 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

Soils form through processes acting on deposited or accumulated geological
material. Characteristics of the soil at a 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
plants and animal life on and in the soils, (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 (Buol,
et al., 1980).

Climate and plant and animal life are active factors of soil formation. They act on
the parent material that has accumulated through the weathering of geological
deposits and slowly change it to a natural body that has genetically related horizons.
Relief conditions the effects of climate and plant and animal life. 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 soll
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 material from which a soil forms. It
determines the chemical and mineral composition of the sail.

The majority of the soils of Billings County developed from sedimentary rocks.
This is called residuum. To a lesser extent, some soils formed in alluvium and
colluvium. Alluvium is soil material deposited by water along streams and on fans.
Colluvium is soil material transported and deposited on lower side slopes by mass
movement or direct gravitational action.

The residual material of the exposed soils in Billings County has several different
origins. The most extensive parent material is weathered from soft bedrock of the
Tertiary Period. The formations of this period are the Sentinel Butte, Bullion Creek
(Tongue River), Golden Valley, and White River Formations. The Sentinel Butte and
Bullion Creek Formations are from Paleocene time. The Golden Valley Formation is
from Eocene time. The White River Formation is from Oligocene time. Alluvium is
also present from the Quaternary Period (Bluemle, 1991).

The Sentinel Butte Formation is present at the surface in most of the eastern two-
thirds of Billings County. It has dull gray layers of interbedded sandstone, mudstone,
siltstone, shale, lignite, porcelanite, and limestone. This material originated from
materials deposited in lakes, on deltas, and along rivers. These deposits can be as
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thick as 650 feet (Clayton, et al., 1980). The topography consists of broad, rolling
uplands and eroded Badlands. Shallow soils, such as Flasher, Cabba, and Wayden
developed in this formation. Each developed from different parent materials, but
occur on the same landscape position (knobs and ridges). The Flasher soll
developed from sandstone. Cabba developed from mudstone or siltstone, and
Wayden developed from shale. Moderately deep soils, such as Vebar, Amor, Sen,
and Moreau also developed from this formation. Each formed from different parent
materials, but occur on the same landscape position (backslopes). The Vebar soil
formed in sandstone. Amor developed from mudstone. Sen developed from siltstone,
and Moreau developed from shale.

The Bullion Creek Formation is present at the surface in the western one-third of
Billings County adjacent to the Little Missouri River. It has yellowish layers of
interbedded sandstone, mudstone, siltstone, shale, lignite, porcelanite, and
limestone. This material originated from materials deposited in lakes, on deltas, and
along rivers. These deposits can be as thick as 650 feet (Clayton, et. al, 1980). The
topography is broad uplands and eroded Badlands adjacent to the Little Missouri
River. Soils such as Boxwell and Rhame developed from this formation. Each formed
from different parent materials, but occurs on the same landscape position
(backslopes). The Boxwell soil developed from mudstone and the Rhame soil
developed from sandstone.

The Golden Valley Formation makes up only a small percentage of Billings
County. It is found on hills, uplands, and drainage divides north of Fairfield. In
places, it can be up to 250 feet thick (Clayton, et al., 1980). This formation is
distinctive because of the exposed silicrete (cemented rock layer) and whitish
underlying soil material (kaolinitic type clays). Three soils that developed from this
formation are recognized in Billings County. They are Lefor, Cedarpan, and Farfeld.
Lefor is moderately deep to soft sandstone bedrock. Cedarpan and Farfeld have an
inhibiting cemented layer at 10 to 20 inches. These soils are not productive because
of the restrictive layer and/or the underlying kaolinitic-type clays.

The White River Formation can be found in the extreme southwestern corner of
the county on and around Bullion Butte. This area is also unique because of the
amount of limestone rock fragments in the soils. The White River Formation can be
up to 250 feet thick (Clayton, et al., 1980). The Bulltop and Shibah soils developed in
this formation. Bulltop is moderately deep to the limestone channers and has dark
colors from 7 to 16 inches. Shibah is shallow to the limestone channers and has dark
colors to a depth of 7 to 10 inches. Both soils are found on the fans and terraces on
the landscape. In addition, Shibah is found on side slopes and ridges of dissected
terraces.

Alluvium and colluvium deposits are present on floodplains and fans along the
Little Missouri River and its tributaries, the Green River, and the Knife River. They
consist of sand, silt, clay, and gravel, with an irregular decrease of organic matter
with depth. These materials are of variable thickness. Soils found in alluvial material
include the Hanly, Havre, Glendive, and Wolf Point soils. The placement of the
redeposited material is directly correlated to the stream load (amount and size of
material being redeposited), stream energy (velocity of water), and stream
topography (shape of landform). Generally, the Hanly soil (sand) is found closest to
the river. The Glendive soil (fine sandy loam) is found adjacent to the Hanly soil, and
the Havre soil (loam) is found adjacent to the Glendive soil. The Wolf Point soil (clay)
is found furthest from the present water source, and is adjacent to the Havre soil.

Several processes have been involved in the formation of soils in Billings County.
These processes are the accumulation of organic matter, the solution, transfer, and
removal of calcium carbonates and bases, and the weathering and translocation of
clay minerals. In most soils, combinations of these processes have been active in
developing different soil horizons.
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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
profiles. 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 soil water to form a weak carbonic acid. This action facilitates 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
for plant nutrition, and can either be taken up by the plant roots or carried away
(leached) with moving soil water. Some of the calcium and magnesium ions are
leached from the soil profile. “Seep” sites along steep slopes that have deposits of
recently precipitated calcium and magnesium carbonates provide evidence of
leaching.

A large amount of the calcium and magnesium ions are translocated to upper soil
horizons by a cyclical process of root uptake and ultimate release when plant
materials decompose. As vegetation decays, positively charged calcium and
magnesium ions move downward with water to the upper horizons of the soil profile.
There they are held by the electrostatic forces of negatively charged clay particles,
and are once 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.
Climate indirectly affects soil formation through its effects on the amount and kind of
vegetation and animal life on and in the soil.

In addition to weathering soil material, precipitation and temperature affect the
leaching and redistribution of carbonate minerals and clay particles, and the
accumulation of organic matter in the soil. Freezing and thawing help to 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.

Billings County has a continental 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. The soil forming processes are mostly dormant during this time
except for some effects of frost action. 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 the soil forming processes influenced by climate are most active. The
climate in the eastern portion of the county is generally cooler and moister than in
the western portion of the county.

Evidence of the effects of localized climate (microclimate) can be related to slope
and aspect in the steep dissected areas. Areas on the north and northeast slopes
have less evapotranspiration and are cooler and moister. This results in some of
these sites being wooded. The soils (Arikara, Kremlin, and Boxwell) on these slopes
have a deep, dark surface layer. On the south and southwest facing slopes, the
evapotranspiration is much greater. These areas are dryer and hotter. The soils on
these sites (Patent and Lonna) are not wooded and lack a dark surface.
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Living Organisms

Soils in Billings 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 of the surface so that more moisture is
available for increased plant growth and microbiological activity. Decay of plants
improves the available water capacity, tilth, and fertility of the soil. Decayed organic
matter accumulating over long periods gives the surface its dark color.

The darkness of the surface is related to the amount of organic matter available
for decomposition from plant production. Evidence of this can be observed in steep
dissected areas on well-drained soils. The amount of organic matter is less on south
aspects. The grass species common on these slopes are blue grama and western
wheatgrass. The soils on these areas are Patent and Lonna. On north aspects, the
amount of organic matter is higher. Common soils in these areas would be Kremlin,
Boxwell, and Arikara. The grass species on these areas is mostly little bluestem.

Soils such as Shambo, Amor, and Sen are found on nearly level well-drained
sites, and are dominated by medium and short grasses. Among these grasses are
western wheatgrass and green needlegrass. Medium and short grasses dominate on
soils such as Hanly and Zeona, found on level to moderately sloping, somewhat
excessively and excessively drained sites. Among these grasses are
needleandthread and prairie sandreed. Heil soil occurs on level, poorly drained sites
that are dominated by medium and short grasses. Among these grasses are western
wheatgrass and Nuttall alkaligrass.

Microorganisms 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 alter
soil drainage. They can help control erosion and maintain fertility. Poor management
can increase the susceptibility to erosion and result in an unproductive soil.

Topography

The eastern half of Billings County is generally nearly level to undulating. The
western half of the county in the Badland areas and along the Little Missouri River is
nearly level to very steep. The steepest areas are the escarpments along the Little
Missouri River. Local differences in relief within a square mile range from about 10
feet to over 200 feet.

Relief influences the formation of soil through its effects 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 of the subsaoil, 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 steep soils are thin and low in organic matter content, and
they have weak horizonation. Examples of these are the well and somewhat
excessively drained Cabba, Flasher, and Wayden soils.

Soils on the level to rolling slopes are well drained. Moisture is sufficient to
support fair stands of mixed native grasses, and the soils have well-developed
profiles characterized by a very dark grayish brown moist B horizon. Examples of
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these are Amor, Vebar, and Moreau soils. Other well-drained soils occur on level or
in slightly concave areas. They generally have a thicker A horizon, a darker B
horizon, and a greater depth to lime than those on convex, undulating or rolling
landscapes. They receive runoff from higher elevations. Examples of these are
Parshall, Arnegard, and Grail soils. Other soils on level to nearly level terraces are
well or somewhat excessively drained. Moisture is adequate to support fair stands of
mixed native grasses, and the soils have well developed profiles characterized by
dark brown B horizons and are underlain by sand and gravel at depths of 20 to 40
inches. Examples of these are the Manning and Stady soils.

Depressional areas and closed alluvial flats that receive a large amount of runoff
from higher elevations have somewhat poor to poor natural drainage. Peta and Heil
soils exhibit an advanced degree of horizonation because of alternate wet and dry
cycles that occur in these depressions and enclosed alluvial flats. These soils have
properties much like soils from areas with 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 in all of the poorly and
somewhat poorly drained soils in the county. In these naturally wet soils, this process
has been significant in horizon differentiation. The gray color and redoximorphic
features of the subsoil indicate the redistribution of reduced iron oxide.

Time

The formation of soil is a very slow process. Much time is required for the process
of soil formation to act on the parent material and to form distinct horizons within the
soil profile. The parent materials in the county are old, in geological terms, compared
to most of the state.

More time has been available for the formation of the Sen soils on residual flats
than for the formation of Straw soils on flood plains. The processes of soil formation
have been continually acting on the parent material of Sen soils; however, Straw
soils are continually gaining new material at the surface as a result of flooding. Sen
soils have well defined soil horizons, whereas Straw soils have less distinct horizons.
Patent soils, found on alluvial fans, continually receive additional material at the
surface as a result of very brief, occasional flooding from runoff from Badland areas.
These soils are considered younger than Straw soils.

Classification of the Soils

The system of soil classification used by the National Cooperative Soil Survey has
six categories (Soil Survey Staff, 1999). 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. The table, “Classification of the
Soils” shows the classification of the soils in the survey area. The categories are
defined in the following paragraphs.

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 Ustoll (Ust, meaning burnt,
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;
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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 Haplustoll (Hapl, meaning minimal horizonation, plus ustoll, the
suborder of the Mollisols that has an Ustic moisture 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 Pachic identified the subgroup that has a
thick epipedon. An example is Pachic Haplustolls.

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 a 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, frigid Pachic Haplustolls.

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 Arnegard
series.



Billings County, North Dakota

(An asterisk in the first column indicates a taxadjunct to the series.

Classification of the Soils

See text for a description of
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Family or higher taxonomic class

Haplustolls----------—----
Harriet

Moreau-------=-=—==========
Parshall

Rhoades-----=-———————————-—
Ringling----==—====—=——=o=

Savage----—-———=——=————————-
Scairt
Schaller----——-————————————
Searing------=—————————u--

Fine-loamy, mixed, superactive,

Fine-loamy, mixed,

frigid Typic Haplustolls

superactive, frigid Typic Haplustepts

Fine-loamy, mixed, superactive, frigid Pachic Haplustolls

Sandy, mixed, frigid Typic Ustifluvents

Fine, smectitic, frigid Glossic Natrustolls

Fine-loamy, mixed, superactive, frigid Aridic Haplustolls

Fragmental, mixed, frigid Typic Ustorthents

Loamy-skeletal, mixed, superactive, frigid Aridic Haplustolls

Loamy, mixed, superactive, calcareous, frigid, shallow Typic Ustorthents
Loamy, mixed, superactive, calcareous, frigid, shallow Aridic Ustorthents
Clayey, smectitic, frigid, shallow Natric Durustolls
Fine-silty, mixed, superactive, frigid Typic Calciustolls
Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
Haplustolls
Coarse-loamy, mixed,

frigid Aridic

superactive, frigid Aridic Haplustolls
Coarse-loamy, mixed, superactive, frigid Aridic Haplustolls

Fine, smectitic, frigid Vertic Natrustolls

Coarse-loamy, mixed, superactive, frigid Typic Natrustolls

Fine, smectitic, frigid Leptic Natrustolls

Coarse-loamy, mixed, superactive, frigid Typic Natrustolls

Fine, smectitic, frigid Torrertic Argiustolls

Coarse-loamy, mixed, superactive, frigid Typic Natrustolls

Loamy, mixed, superactive, frigid, shallow Entic Durustolls

Mixed, frigid, shallow Typic Ustipsamments

Mixed, frigid, shallow Aridic Ustipsamments

Fine, smectitic, frigid Leptic Torrertic Natrustolls

Coarse-loamy, mixed, superactive, calcareous, frigid Aridic Ustifluvents
Fine-silty, mixed, superactive, frigid Typic Haplustolls

Fine, smectitic, frigid Vertic Argiustolls
Sandy, mixed, frigid Aridic Ustifluvents
Haplustolls

Fine, smectitic, frigid Typic Natraquolls
Fine-loamy, mixed, superactive, calcareous,
Fine, smectitic, frigid Typic Natraquerts
Fine, smectitic, frigid Typic Natrustolls
Loamy-skeletal over fragmental, mixed, superactive,
Aridic Ustorthents
Fine-loamy, mixed,
Fine-loamy, mixed,
Fine-silty, mixed,

frigid Aridic Ustifluvents

calcareous, frigid

superactive,
superactive,

frigid Fluventic Haplustolls

frigid Aridic Haplustolls
superactive, calcareous, frigid Typic Ustorthents
Fine-loamy, mixed, semiactive, frigid Typic Argiustolls

Sandy, mixed, frigid Entic Haplustolls

Fine-loamy, mixed, superactive, frigid Aridic Haplustolls
Fine-silty, mixed, superactive, frigid Aridic Haplustepts

Fine, smectitic, frigid Torrertic Natrustolls
Coarse-loamy over sandy or sandy-skeletal, mixed,
Typic Haplustolls

Fine, smectitic, frigid Vertic Haplustolls
Coarse-loamy, mixed, superactive, frigid Pachic Haplustolls

superactive, frigid

Fine-loamy, mixed, superactive, calcareous, frigid Aridic Ustorthents
Fine-loamy, mixed, superactive, frigid Pachic Argiustolls
Fine-silty, mixed, superactive, frigid Typic Calciaquolls

Fine, smectitic, frigid Vertic Argiustolls

Coarse-loamy, mixed, superactive, frigid Aridic Haplustolls
Fine, smectitic, frigid Leptic Vertic Natrustolls

Loamy-skeletal over fragmental, mixed, superactive, frigid Typic
Haplustolls

Fine, smectitic, frigid Vertic Argiustolls

Fine, smectitic, frigid Aridic Leptic Natrustolls

Sandy, mixed, frigid Entic Haplustolls

Fine-loamy over fragmental, mixed,
Fine-silty, mixed, superactive,

superactive, frigid Typic Haplustolls
frigid Typic Haplustolls
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Classification of the Soils--Continued

Soil name Family or higher taxonomic class
Shambo-------=-———=—-——————- Fine-loamy, mixed, superactive, frigid Typic Haplustolls
Shibah--—=-=--cccemmmm Loamy-skeletal, mixed, superactive, frigid Torriorthentic Haplustolls
stady----------=====-——-- Fine-loamy over sandy or sandy-skeletal, mixed, superactive, frigid Typic

Haplustolls
Straw----—-—--—————————————— Fine-loamy, mixed, superactive, frigid Cumulic Haplustolls
Tally-——-———————ccmm———e Coarse-loamy, mixed, superactive, frigid Typic Haplustolls
Telfer----—-—-——=—————————- Sandy, mixed, frigid Entic Haplustolls
Tinsley-----——=—=—————————-- Sandy-skeletal, mixed, frigid Aridic Ustorthents
Trembles-------—————-————- Coarse-loamy, mixed, superactive, calcareous, frigid Typic Ustifluvents
Ustorthents-------====--- Ustorthents
Vebar--------———————————- Coarse-loamy, mixed, superactive, frigid Typic Haplustolls
Wabek---——=——-cccem e Sandy-skeletal, mixed, frigid Entic Haplustolls
Wayden---—----———————————- Clayey, smectitic, calcareous, frigid, shallow Typic Ustorthents
Wolf Point----———--cce-e--- Fine, smectitic, calcareous, frigid Torrertic Ustifluvents
Zeona---———--—————=—=———————- Mixed, frigid Aridic Ustipsamments
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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-NRCS, 1999)
and Keys to Soil Taxonomy (Soil Survey Staff, 1998). Effervescence refers to
disseminated lime throughout the horizon. Following the pedon description is the
range of important characteristics of the soil series.

Absher Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Very slow

Landform: Hills, ridges, and alluvial fans
Parent material: Alluvium

Slope: 1 to 9 percent

Notes: These soils are saline-sodic.

Taxonomic class: Fine, smectitic, frigid Leptic Torrertic Natrustalfs

Typical pedon:
Absher loam, about 2,520 feet east and 2,580 feet north of the southwest corner of
sec. 17, T. 19 N., R. 1 E. (Colors are for dry soil unless otherwise stated.)

E—O to 1 inch; light brownish gray (2.5Y 6/2) loam, very dark grayish brown
(2.5Y 3/2) moist; moderate very thin platy structure parting to moderate very fine
and fine granular; soft, very friable, slightly sticky and slightly plastic; many very
fine and fine roots; many very fine and fine pores; many unstained sand grains;
neutral; abrupt wavy boundary.

Btn1—1 to 5 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish brown
(2.5Y 4/2) moist; strong medium columnar structure; extremely hard, firm, sticky
and plastic; many very fine and fine roots; many very fine and fine and few
medium pores; few faint uncoated sand grains on vertical faces of peds;
continuous distinct clay films on faces of peds; slightly alkaline; clear wavy
boundary.

Btn2—5 to 11 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish brown
(2.5Y 4/2) moist; strong medium prismatic structure parting to strong fine and
medium angular blocky; extremely hard, firm, sticky and plastic; many very fine
and fine roots; many very fine and fine pores; continuous distinct clay films on
faces of peds; slight effervescence; moderately alkaline; clear wavy boundary.
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Btknyz—11 to 16 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish brown
(2.5Y 4/2) moist; strong fine and medium subangular blocky structure; extremely
hard, friable, sticky and plastic; many very fine and fine roots; many very fine and
fine pores; moderately thick continuous clay films on faces of peds; few very fine
masses of lime; common fine and medium crystals of gypsum and other salts;
strong effervescence; strongly alkaline; clear wavy boundary.

Bknyz—16 to 32 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish brown
(2.5Y 4/2) moist; massive; extremely hard, firm, sticky and plastic; many very fine
and fine roots; and many very fine and fine pores; many medium and coarse
crystals of gypsum and other salts; common fine threads of lime; strong
effervescence; strongly alkaline; clear wavy boundary.

Bkyz1—32 to 42 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish brown
(2.5Y 4/2) moist; massive; extremely hard, firm, sticky and plastic; common very
fine and fine roots; many very fine and fine and few medium pores; common fine
crystals of gypsum; common fine crystals of salt; few fine threads of lime; slight
effervescence; strongly alkaline; diffuse wavy boundary.

Bkyz2—42 to 60 inches; very pale brown (10YR 7/3) clay, grayish brown (2.5Y 5/2)
and brown (10YR 5/3) moist; silt loam varves that are massive and average 1
centimeter in thickness; extremely hard, firm, sticky and plastic; few very fine and
fine roots; few very fine and fine crystals of gypsum and other salts; few fine
threads of lime; slight effervescence; strongly alkaline.

Range in Characteristics

Depth to gypsum or other salts: less than 16 inches
Depth to the Btknyz horizon: 6 to 16 inches

E horizon:
Hue: 2.5Y, 10YR, or 7.5YR
Value: 6 or 7, 3 to 5 moist
Chroma: 1to 3

Btn horizons:
Hue: 2.5Y, 7.5YR, or 10YR
Value: 4 to 6, 4 or 5 moist
Chroma: 1to 3
Texture: silty clay, clay, or clay loam

Btknyz horizon:
Hue: 2.5Y, 10YR, or 7.5YR
Value: 4 to 6, 4 or 5 moist
Chroma: 2 or 3
Texture: clay loam, clay, or silty clay

Bk horizons:
Hue: 5Y, 2.5Y, 10YR, or 7.5YR
Value: 4 to 6 moist
Chroma: 2 to 4
Texture: clay loam, sandy clay loam, silty clay, clay, or silty clay loam
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Amor Series

Depth class: Moderately deep

Drainage class: Well drained

Permeability: Moderate

Landform: Pediments, hills, knolls, and ridges
Parent material: Residuum

Slope: 0 to 25 percent

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

Typical pedon:
Amor loam, 2,300 feet east and 180 feet north of the southwest corner of sec. 2,
T. 131 N., R. 103 W. (Colors are for dry soil unless otherwise stated.)

Ap—o0 to 8 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; weak medium subangular blocky structure parting to weak
medium and fine granular; slightly hard, friable, slightly sticky and nonplastic;
many roots and pores; neutral; abrupt smooth boundary.

Bw1—=8 to 13 inches; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist; few
stains of dark grayish brown (10YR 4/2) dry on faces of peds; weak coarse
prismatic structure parting to weak coarse and medium subangular blocky; hard,
friable, slightly sticky and slightly plastic; common roots; many fine pores;
neutral; gradual wavy boundary.

Bw2—13 to 19 inches; light brownish gray (2.5Y 6/2) loam, dark grayish brown
(2.5Y 4/2) moist; weak coarse prismatic structure parting to weak medium
subangular blocky; hard, friable, slightly sticky and slightly plastic; common fine
roots; common fine pores; slight effervescence; slightly alkaline; gradual wavy
boundary.

Bk—19 to 31 inches; light gray (2.5Y 7/2) loam, grayish brown (2.5Y 5/2) moist;
weak medium subangular blocky structure; slightly hard, friable, slightly sticky
and nonplastic; few fine roots; common fine pores; few masses of lime; violent
effervescence; moderately alkaline; gradual wavy boundary.

Cr—31 to 60 inches; pale yellow and light gray (2.5Y 7/3 and 5Y 7/2) soft sandstone
and siltstone, light olive gray and light olive brown (5Y 6/2 and 2.5Y 5/3) moist;
slight effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 8 to 16 inches

Depth to lime: 14 to 40 inches

Depth to soft bedrock: 20 to 40 inches

Notes: Some pedons have a BCk horizon. Some pedons have an extremely stony A
horizon.

Ap horizon:
Value: 3 or 4, 2 or 3 moist

Bw horizon:
Value: 4 to 6, 3 to 5 moist
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Bk horizon:
Value: 5to 7, 4 to 6 moist

Cr horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 3to 7, 3 to 5 moist
Notes: It is soft mudstone, silistone, or sandstone.

Arikara Series

Depth class: Very deep
Drainage class: Well drained
Permeability: Moderate
Landform: Ridges

Parent material: Colluvium
Slope: 9 to 70 percent

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

Typical pedon:
Arikara loam, 2,000 feet north and 1,000 feet east of the southwest corner of sec. 11,
T. 148 N., R. 96 W. (Colors are for dry soil unless otherwise stated.)

0i—O0 to 1 inches; forest litter and partially decomposed forest litter; abrupt smooth
boundary.

A—1 to 2 inches; dark gray (10YR 4/1) loam, black (10YR 2/1) moist; weak fine
granular structure; soft, very friable, slightly sticky and slightly plastic; few coarse
and many fine and medium roots; slightly acid; abrupt wavy boundary.

Bw1—2 to 7 inches; grayish brown (2.5Y 5/2) loam, dark grayish brown (2.5Y 4/2)
moist; moderate medium prismatic structure parting to moderate medium
subangular blocky; hard, friable, sticky and plastic; common fine and medium
roots; neutral; abrupt smooth boundary.

Bw2—7 to 14 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish brown
(2.5Y 4/2) moist; weak medium prismatic structure parting to weak medium and
fine subangular blocky; hard, friable, sticky and plastic; common fine and
medium roots; neutral; abrupt smooth boundary.

Bk—14 to 39 inches; light brownish gray (2.5Y 6/2) loam, dark grayish brown
(2.5Y 5/2) moist; moderate medium subangular blocky structure; hard, friable,
sticky and plastic; few fine and medium roots; common masses of lime; strong
effervescence; slightly alkaline; gradual wavy boundary.

C1—39 to 54 inches; olive brown (2.5Y 4/4) loam, light yellowish brown (2.5Y 6/4)
moist; massive; soft, very friable, slightly sticky and slightly plastic; slight
effervescence; slightly alkaline; gradual wavy boundary.

C2—54 to 60 inches; light yellowish brown (2.5Y 6/4) fine sandy loam, olive brown
(2.5Y 4/4) moist; massive; loose, nonsticky and nonplastic; slight effervescence;
slightly alkaline.

Range in Characteristics
Depth to lime: 11 to 28 inches
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A horizon:
Value: 2 to 5, 2 or 3 moist
Chroma: 1 or 2
Texture: loam, clay loam, silt loam, or silty clay loam

Bw horizon:
Hue: 2.5Y or 10YR
Value: 5 or 6, 4 or 5 moist
Chroma: 2 to 4
Texture: loam, clay loam, silt loam, or silty clay loam

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5to 7, 4 or 5 moist
Chroma: 1 to 4
Texture: loam, fine sandy loam, clay loam, or silt loam

Arnegard Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderate

Landform: Swales, alluvial flats, stream terraces, and alluvial fans
Parent material: Alluvium

Slope: 0 to 15 percent

Taxonomic class: Fine-loamy, mixed, superactive, frigid Pachic Haplustolls

Typical pedon:
Arnegard loam, 1,575 feet north and 1,700 feet west of the southeast corner of
sec. 35, T. 132 N., R. 93 W. (Colors are for dry soil unless otherwise stated.)

Ap—o0 to 6 inches; dark grayish brown (10YR 4/2) loam, very dark brown (10YR 2/2)
moist; weak fine granular structure; slightly hard, very friable, slightly sticky and
slightly plastic; common fine and many very fine roots; neutral; clear smooth
boundary.

A—6 to 13 inches; dark grayish brown (10YR 4/2) loam, very dark brown (10YR 2/2)
moist; weak medium prismatic structure parting to weak fine subangular blocky;
slightly hard, very friable, slightly sticky and slightly plastic; many very fine roots;
neutral; gradual wavy boundary.

Bw1—13 to 27 inches; grayish brown (10YR 5/2) loam, very dark grayish brown
(10YR 3/2) moist; weak medium prismatic structure parting to weak medium
subangular blocky; hard, friable, slightly sticky and slightly plastic; many very fine
roots; neutral; clear wavy boundary.

Bw2—27 to 36 inches; grayish brown (10YR 5/2) loam, very dark grayish brown
(10YR 4/2) moist; weak medium prismatic structure parting to weak medium
subangular blocky; slightly hard, very friable, slightly sticky and slightly plastic;
common very fine roots; slightly alkaline; clear wavy boundary.

Bk—36 to 60 inches; light brownish gray (2.5Y 6/2) loam, dark grayish brown
(2.5Y 4/2) moist; weak medium prismatic structure parting to weak medium



202 Soil Survey

subangular blocky; slightly hard, friable, slightly sticky and slightly plastic;
common very fine roots; few fine irregular masses of lime; strong effervescence;
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to more than 30 inches
Notes: Some pedons have a BCk or C horizon.

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

Bw horizon:
Hue: 10YR or 2.5Y
Value: 31to 5, 2 to 4 moist

Bk horizon:
Hue: 10YR or 2.5Y
Value: 5to 7
Chroma: 2 to 4

Arveson Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderate or moderately rapid
Landform: Drainageways

Parent material: Alluvium

Slope: 0 to 1 percent

Notes: These soils are highly calcareous.

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

Typical pedon:
Arveson clay loam, 660 feet west and 165 feet north of the southeast corner of
sec. 25, T. 142 N., R. 46 W. (Colors are for moist soil unless otherwise stated.)

A—O0 to 8 inches; black (10YR 2/1), broken face, clay loam, dark gray (10YR 4/1),
broken face, dry; weak fine granular structure; very friable, slightly sticky; strong
effervescence; slightly alkaline; gradual smooth boundary.

Bk—8 to 14 inches; very dark gray (10YR 3/1), broken face, clay loam, gray
(10YR 5/1), broken face, dry; weak very fine granular structure; very friable,
slightly sticky; violent effervescence; moderately alkaline; gradual wavy
boundary.

Bkg1—14 to 25 inches; light gray (5Y 7/1), broken face, loam; weak very fine
granular structure; very friable, slightly sticky; violent effervescence; common
tongues of very dark gray (10YR 3/1) Bk material; moderately alkaline; clear
wavy boundary.

Bkg2—25 to 34 inches; gray (5Y 6/1), broken face, sandy loam; weak very fine
granular structure; very friable, slightly sticky; many fine gray (5Y 5/1) and many
medium gray (5Y 5/1) masses of lime; violent effervescence; moderately
alkaline; clear smooth boundary.

2Cg1—34 to 46 inches; gray (5Y 6/1) loamy sand; weak very fine granular structure;
very friable, slightly sticky; few fine distinct pale olive (5Y 6/3) masses of iron
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accumulation pedogenic; strong effervescence; moderately alkaline; clear
smooth boundary.

2Cg2—46 to 60 inches; light olive gray (5Y 6/2) fine sand; single grain; loose; few
fine prominent olive yellow (2.5Y 6/8) and few fine distinct (5Y 6/4) masses of
iron accumulation pedogenic; slight effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 24 inches
Depth to loamy fine sand or coarser material: Greater than 20 inches

Bk horizon:
Texture: sandy loam, fine sandy loam, loam, or clay loam

2Cg horizon:
Texture: loamy sand, fine sand, fine sandy loam, or sandy loam

Banks Series

Depth class: Very deep

Drainage class: Somewhat excessively drained
Permeability: Rapid

Landform: Flood plains

Parent material: Alluvium

Slope: 0 to 2 percent

Taxonomic class: Sandy, mixed, frigid Typic Ustifluvents

Typical pedon:
Banks fine sandy loam, 2,165 feet east and 1,585 feet south of the northwest corner
of sec. 5, T. 140 N., R. 81 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 4 inches; light brownish gray (2.5Y 6/2) fine sandy loam, dark grayish brown
(2.5Y 4/2) moist; weak medium granular structure; very friable; many roots; slight
effervescence; slightly alkaline; abrupt wavy boundary.

C1—4 to 30 inches; light brownish gray (2.5Y 6/2) fine sand, grayish brown
(2.5Y 5/2) moist; single grain; loose; few roots; slight effervescence; slightly
alkaline; abrupt wavy boundary.

C2—30 to 60 inches; light brownish gray (2.5Y 6/2) loamy fine sand, dark grayish
brown (2.5Y 4/2) moist; single grain; loose; some very thin (1/8 to 1/2 inch)
bands of silt and very fine sand; slight effervescence; slightly alkaline.

Range in Characteristics

A horizon:
Hue: 10YR or 2.5Y
Value: 5 or 6, 3 or 4 moist
Chroma: 2 or 3
Texture: very fine sandy loam or fine sandy loam

C horizon:
Value: 5 to 7, 4 to 6 moist
Chroma: 2 to 4
Notes: It contains strata of very fine sand or finer materials in most pedons.
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Beisigl Series

Depth class: Moderately deep

Drainage class: Somewhat excessively drained
Permeability: Rapid

Landform: Pediments, hills, and ridges

Parent material: Residuum

Slope: 0 to 35 percent

Taxonomic class: Mixed, frigid Typic Ustipsamments

Typical pedon:
Beisigl loamy fine sand, 1,460 feet south and 100 feet west of the northeast corner of
sec. 15, T. 129 N., R. 92 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 5 inches; grayish brown (10YR 5/2) loamy fine sand, very dark grayish
brown (10YR 3/2) moist; weak fine granular structure; soft, very friable, nonsticky
and nonplastic; many very fine roots; many very fine pores; 1 percent sandstone
channers; slight effervescence; slightly alkaline; clear smooth boundary.

Bk1—5 to 12 inches; light yellowish brown (2.5Y 6/4) loamy fine sand, light olive
brown (2.5Y 5/4) moist; weak medium prismatic structure parting to weak fine
granular; soft, very friable, nonsticky and nonplastic; common very fine roots;
common very fine pores; 1 percent sandstone channers; strong effervescence;
moderately alkaline; clear smooth boundary.

Bk2—12 to 27 inches; pale yellow (2.5Y 7/4) loamy fine sand, light yellowish brown
(2.5Y 6/4) moist; weak coarse and medium subangular blocky structure; soft,
very friable, nonsticky and nonplastic; common very fine roots; common very fine
pores; 1 percent coarse sandstone channers; strong effervescence; moderately
alkaline; gradual smooth boundary.

Cr—27 to 60 inches; pale yellow (2.5Y 7/4) soft calcareous sandstone, light
yellowish brown (2.5Y 6/4) moist; hard and brittle when dry; fractures greater
than 4 inches apart.

Range in Characteristics
Depth to soft bedrock: 20 to 40 inches

A horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 3 or 4 moist
Chroma: 2 or 3

Bk horizon:
Hue: 10YR or 2.5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2 to 4
Texture: loamy fine sand, fine sand, or loamy sand

Cr horizon:
Value: 6 or 7, 5 or 6 moist
Chroma: 2to 6
Notes: The sandstone is slightly hard or hard, brittle when dry, and easily
crushed when moist.
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Belfield Series

Depth class: Very deep

Drainage class: Moderately well drained

Permeability: Slow

Landform: Alluvial flats, stream terraces, ridges, and alluvial fans
Parent material: Alluvium

Slope: 0 to 9 percent

Notes: These soils are sodic.

Taxonomic class: Fine, smectitic, frigid Glossic Natrustolls

Typical pedon:
Belfield silty clay loam, 2,320 feet east and 235 feet north of the southwest corner of
sec. 36, T. 137 N., R. 98 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 9 inches; grayish brown (10YR 5/2) silty clay loam, very dark grayish brown
(10YR 3/2) moist; moderate medium prismatic structure parting to moderate very
fine subangular blocky; very hard, friable; many roots; many very fine pores;
common uncoated sand grains on faces of peds; slightly acid; clear wavy
boundary.

E/B—9 to 12 inches; light brownish gray (2.5Y 6/2) silty clay loam, very dark grayish
brown (10YR 3/2) moist; moderate medium prismatic structure parting to weak
medium platy which parts to strong very fine subangular blocky; very hard,
friable; many roots; many very fine pores; thin light gray (10YR 7/1) dry uncoated
sand grains on top of plates and discontinuous on bottom of plates; slightly acid;
clear smooth boundary.

Btn1—12 to 17 inches; grayish brown (2.5Y 5/2) silty clay, very dark grayish brown
(2.5Y 3/2) moist; strong medium prismatic structure parting to strong medium
and fine angular blocky; extremely hard, friable; common roots; many very fine
pores; faint continuous clay films on faces of peds; common uncoated sand
grains in the upper part and few in the lower part; neutral; clear wavy boundary.

Btn2—17 to 24 inches; light olive brown (2.5Y 5/4) silty clay loam, dark grayish
brown (2.5Y 4/2) moist; moderate medium prismatic structure parting to
moderate medium and fine subangular blocky; very hard, friable; few roots;
many fine pores; faint clay films of olive brown (2.5Y 4/3); slightly alkaline; clear
wavy boundary.

Bk1—24 to 31 inches; grayish brown (2.5Y 5/2) silty clay loam, dark grayish brown
(2.5Y 4/2) moist; moderate medium prismatic structure parting to weak medium
subangular blocky; very hard, friable; few roots; many fine and very fine pores;
common threads and masses of lime; strong effervescence; moderately alkaline;
clear wavy boundary.

Bk2—31 to 43 inches; light brownish gray (2.5Y 6/2) and white (2.5Y 8/2) silty clay
loam, dark grayish brown (2.5Y 4/2) and light brownish gray (2.5Y 6/2) moist;
weak medium prismatic structure parting to moderate medium subangular
blocky; very hard, friable; many fine pores; many threads and masses of lime;
violent effervescence; moderately alkaline; gradual wavy boundary.

C—43 to 60 inches; light olive brown (2.5Y 5/4) clay loam, olive brown (2.5Y 4/4)
moist; massive; very hard, friable; many fine pores; violent effervescence;
moderately alkaline.
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Range in Characteristics

Mollic epipedon thickness: 7 to 25 inches
Depth to lime: 22 to 55 inches
Notes: Some pedons have a BC, a Bky, BC, or a BCky horizon.

A horizon:
Value: 3to 5, 2 or 3 moist
Chroma: 2 or 3

E/B horizon:
Notes: Some cultivated pedons do not have an E/B horizon.

Btn horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 2 to 5 moist
Texture: clay loam, silty clay, or silty clay loam

C horizon:
Value: 5to 7, 4 or 5 moist
Texture: loam, clay loam, or silty clay loam

Benz Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Slow

Landform: Alluvial fans

Parent material: A lluvium

Slope: 1 to 9 percent

Notes: These soils are calcareous.

Taxonomic class: Fine-loamy, mixed, superactive, calcareous, frigid Aridic
Ustorthents

Typical pedon:
Benz clay loam, about 2,520 feet south and 1,400 feet west of northeast corner of
sec. 8, T. 21 N,, R. 4 E. (Colors are for dry soil unless otherwise stated.)

A1—0 to 1/8 inch; light gray (2.5Y 7/2) clay loam, grayish brown (2.5Y 5/2) moist;
vesicular surface crust.

A2—1/8 to 2 inches; grayish brown (2.5Y 5/2) clay loam, very dark grayish brown
(2.5Y 3/2) moist; weak fine granular structure; very hard, friable, sticky and
plastic; slight effervescence; strongly alkaline; clear boundary.

C1—2 to 12 inches; light brownish gray (2.5Y 6/2) clay loam, dark grayish brown
(2.5Y 4/2) moist; massive; extremely hard, friable, sticky and plastic; common
fine and very fine pores; slight effervescence; strongly alkaline; diffuse wavy
boundary.

C2—12 to 24 inches; light brownish gray (2.5Y 6/2) clay loam stratified with lenses of
loam, dark grayish brown (2.5Y 4/2) moist; massive; extremely hard, friable,
sticky and plastic; few fine and very fine roots; few fine and very fine pores; few
fine threads and masses of lime; strong effervescence; very strongly alkaline;
diffuse boundary.
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C3—24 to 66 inches; light brownish gray (2.5Y 6/2) loam stratified with thin lenses
of fine sandy loam, dark grayish brown (2.5Y 4/2) moist; massive; extremely
hard, friable, sticky and slightly plastic; few roots and pores; few fine threads of
lime; few fine threads of gypsum; strong effervescence; very strongly alkaline.

Range in Characteristics

Notes: Some pedons have a Ck horizon.

A horizon:
Hue: 2.5Y or 10YR
Chroma: 2 or 3

C horizon:
Hue: 5Y, 2.5Y, or 10YR
Value: 5 to 8, 4 to 6 moist
Chroma: 2 or 3
Texture: loam, clay loam, silt loam, or fine sandy loam

Blacksheep Series

Depth class: Shallow

Drainage class: Well drained

Permeability: Moderately rapid

Landform: Ridges, rises on pediments, and hills
Parent material: Residuum

Slope: 3 to 50 percent.

Notes: These soils are calcareous.

Taxonomic class: Loamy, mixed, superactive, calcareous, frigid, shallow Aridic
Ustorthents

Typical pedon:

Blacksheep fine sandy loam, 1,500 feet north and 1,200 feet east of the southwest
corner of sec. 32, T. 2 N., R. 46 E. (Colors are for dry soil unless otherwise
stated.)

A—oO0 to 6 inches; brown (10YR 5/3) fine sandy loam, dark brown (10YR 4/3) moist;
weak medium granular structure; soft, very friable, nonsticky and nonplastic;
common fine and very fine roots; common very fine tubular pores; slightly
alkaline; clear smooth boundary.

Bk—®6 to 16 inches; light gray (2.5Y 7/2) very fine sandy loam, grayish brown
(2.5Y 5/2) moist; weak medium prismatic structure parting to weak fine
subangular blocky; soft, very friable, nonsticky and nonplastic; common very fine
and fine roots; common very fine and few fine tubular pores; few medium
masses of lime; violent effervescence; moderately alkaline; clear smooth
boundary.

Cr—16 to 60 inches; light gray (10YR 7/2) semiconsolidated sandstone; strong
effervescence; moderately alkaline.

Range in Characteristics

A horizon:
Hue: 2.5Y, 7.5YR, or 10YR
Value: 5to 7, 4 or 5 moist
Chroma: 2 or 3
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Bk horizon:
Hue: 2.5Y, 7.5YR, or 10YR
Value: 5to 7, 5 or 6 moist
Chroma: 2 to 4
Texture: very fine sandy loam, fine sandy loam, or sandy loam

Bowdle Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderate over rapid
Landform: Stream terraces
Parent material: Alluvium

Slope: 0 to 6 percent

Taxonomic class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
frigid Pachic Haplustolls

Typical pedon:
Bowdle loam, 265 feet east and 230 feet south of northwest corner of sec. 7,
T. 122 N., R. 73 W. (Colors are for dry soil unless otherwise stated.)

Ap—o0 to 8 inches; very dark brown (10YR 2/2) loam, dark grayish brown (10YR 4/2)
dry; moderate fine and medium granular structure; soft, friable, slightly plastic;
neutral; abrupt smooth boundary.

Bw1—8 to 16 inches; very dark brown (10YR 2/2) loam, dark grayish brown
(10YR 4/2) dry; moderate medium prismatic structure parting to moderate
medium angular and subangular blocky; slightly hard, friable, slightly sticky and
slightly plastic; neutral; clear smooth boundary.

Bw2—16 to 22 inches; very dark brown (10YR 2/2) crushing to very dark grayish
brown (10YR 3/2) loam, dark grayish brown (10YR 4/2) dry; moderate coarse
prismatic structure parting to moderate medium subangular blocky; hard, friable,
slightly sticky and slightly plastic; few pebbles coated with lime; neutral; abrupt
wavy boundary.

Bk—22 to 25 inches; very dark grayish brown (2.5Y 3/2) crushing to dark grayish
brown (2.5Y 4/2) gravelly loam, grayish brown (2.5Y 5/2) dry; weak coarse
prismatic structure parting to weak medium subangular blocky; hard, very friable,
slightly sticky and slightly plastic; common fine accumulations of lime; strong
effervescence; slightly alkaline; abrupt wavy boundary.

2C1—25 to 30 inches; varicolored, very gravelly loamy sand; common fine
fragments of shale; strong effervescence; slightly alkaline; clear smooth
boundary.

2C2—30 to 60 inches; varicolored, very gravelly loamy sand; common fine
fragments of shale; slight effervescence; slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to more than 28 inches
Depth to sand and gravel: 20 to 40 inches
Notes: Some pedons do not have a Bk horizon.

Ap horizon:
Value: 2 or 3, 3 or 4 dry
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2C horizon:
Hue: 10YR or 2.5Y
Notes: Rock fragments range from 5 to 40 percent, but average more than 15
percent above a depth of 40 inches.

Boxwell Series

Depth class: Moderately deep
Drainage class: Well

Permeability: Moderate

Landform: Ridges, pediments, and hills
Parent material: Residuum

Slope: 1 to 50 percent

Taxonomic class: Fine-loamy, mixed, superactive, frigid Aridic Haplustolls

Typical pedon:
Boxwell loam, 200 feet north and 1,600 feet east of the center of sec. 24, T. 26 N.,
R. 8 W. (Colors are for dry soil unless otherwise stated.)

Ap—o0 to 5 inches; grayish brown (2.5Y 5/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate very fine granular structure; soft, very friable,
slightly sticky and slightly plastic; many fine interstitial pores; neutral; abrupt
smooth boundary.

Bw1—5 to 9 inches; brown (10YR 5/3) loam, dark brown (10YR 4/3) moist; moderate
medium prismatic structure; slightly hard, friable, moderately sticky and
moderately plastic; coatings of dark grayish brown (10YR 4/2); common fine
roots; common fine tubular pores; neutral; clear smooth boundary.

Bw2—9 to 14 inches; grayish brown (2.5Y 5/2) loam, dark grayish brown (2.5Y 4/2)
moist; moderate medium prismatic structure; slightly hard, very friable,
moderately sticky and moderately plastic; common fine roots; common fine
tubular pores; slight effervescence; slightly alkaline; clear wavy boundary.

Bk—14 to 28 inches; white (5Y 8/2) loam, light gray (5Y 7/2) moist; weak coarse
prismatic structure; slightly hard, very friable, slightly sticky and slightly plastic;
common fine roots; common fine pores; many fine masses of lime; violent
effervescence; moderately alkaline; gradual smooth boundary.

Cr—28 to 60 inches; light gray (5Y 7/2) semiconsolidated sandstone that crushes to
a sandy loam, light olive gray (5Y 6/2) moist; upper part strong effervescence.

Range in Characteristics

Depth to the Bk horizon: 8 to 16 inches
Depth to soft bedrock: 20 to 40 inches

Ap horizon:
Hue: 10YR or 2.5Y
Chroma: 2 or 3
Texture: loam or silt loam

Bw horizon:
Value: 4 to 7, 3 to 5 moist
Chroma: 2 to 4
Texture: clay loam, loam, or silty clay loam
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Bk horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 6 to 8, 4 to 7 moist
Chroma: 2 or 3
Texture: silt loam, loam, or very fine sandy loam

Cr horizon:
Notes: It is semiconsolidated sandstone, siltstone, mudstone, or a combination
of these materials interbedded. They crush to a very fine sandy loam, sandy
loam, silt loam, or silty clay loam.

Brandenburg Series

Depth class: Very deep

Drainage class: Excessively drained
Permeability: Moderate over very rapid
Landform: Ridges, rises on pediments, and hills
Parent material: Residuum

Slope: 3 to 35 percent

Taxonomic class: Fragmental, mixed, frigid Typic Ustorthents

Typical pedon:
Brandenburg channery loam, 1,485 feet north of the southwest corner of sec. 33,
T. 132 N., R. 101 W. (Colors are for dry soil unless otherwise stated.)

A—O to 4 inches; pinkish gray (7.5YR 6/2) channery loam, brown (7.5YR 4/2) moist;
moderate fine granular structure; slightly hard, very friable; many fine roots; 15 to
30 percent by volume small porcelanite chips; slight effervescence; slightly
alkaline; clear wavy boundary.

C1—4 to 10 inches; reddish yellow (5YR 6/6) very channery loam, yellowish red
(5YR 4/6) moist; weak medium and fine subangular blocky structure; soft,
very friable; over 50 percent by volume porcelanite with thin carbonate crusts
on undersides; strong effervescence; moderately alkaline; clear irregular
boundary.

C2—10 to 60 inches; shattered porcelanite which is slightly weathered in upper 2 to
10 inches; strong effervescence; moderately alkaline.

Range in Characteristics

Depth to lime: 0 to 3 inches
Depth to fragmental material: 10 to 20 inches

A horizon:
Hue: 7.5YR or 5YR
Value: 4 to 6
Chroma: 2 to 4
Notes: Rock fragments range from 15 to 35 percent.

C horizon:
Hue: 7.5YR or 5YR
Value: 5 to 7, 3 to 5 moist
Chroma: 2 to 4
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Bulltop Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderate over rapid
Landform: Alluvial fans

Parent material: Alluvium

Slope: 1 to 6 percent

Taxonomic class: Loamy-skeletal, mixed, superactive, frigid Aridic Haplustolls

Typical pedon:
Bulltop loam, 2,110 feet east and 1,475 feet north of the southwest corner of sec. 8,
T. 139 N., R. 103 W. (Colors are for dry soil unless otherwise stated.)

A—oO0 to 4 inches; brown (10YR 4/3) loam, dark brown (10YR 3/3) moist; moderate
fine granular structure; soft, very friable, slightly sticky and slightly plastic; many
very fine roots throughout; many very fine tubular pores; 18 percent clay; 3
percent limestone-sandstone gravel; neutral; clear smooth boundary.

Bw1—4 to 8 inches; brown (10YR 4/3) loam, dark brown (10YR 3/3) moist; moderate
medium prismatic structure parting to moderate medium subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic; many very fine roots
throughout; common very fine tubular pores; 18 percent clay; 3 percent
limestone-sandstone gravel; slightly alkaline; clear smooth boundary.

Bw2—8 to 15 inches; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist;
moderate medium prismatic structure parting to moderate medium subangular
blocky; slightly hard, friable, slightly sticky and slightly plastic; common very fine
roots throughout; common very fine tubular pores; 18 percent clay; 3 percent
limestone-sandstone gravel; slightly alkaline; clear wavy boundary.

2BCk—15 to 19 inches; light olive brown (2.5Y 5/3) gravelly loam, olive brown
(2.5Y 4/3) moist; weak medium subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; common very fine roots throughout; common
very fine tubular pores; 18 percent clay; few carbonate coats on lower surfaces
of peds or rocks; strong effervescence; 25 percent limestone-sandstone gravel,
moderately alkaline; gradual wavy boundary.

2C—19 to 80 inches; light gray (2.5Y 7/2) very gravelly loam, grayish brown
(2.5Y 5/2) moist; massive; slightly hard, friable, slightly sticky and slightly plastic;
few very fine roots throughout; 18 percent clay; strong effervescence; 45 percent
limestone-sandstone gravel and 5 percent limestone-sandstone cobbles;
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches

10 to 40 inch particle-size control section: Averages 18 to 27 percent clay
Depth to loamy-skeletal material: 10 to 18 inches

Notes: Some pedons have a 2Bw, Bk, or 2Bk horizon.

A horizon:
Value: 4 or 5
Chroma: 2 or 3
Texture: loam or silt loam
Notes: Rock fragments range from O to 5 percent.
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Bw horizon:
Hue: 10YR or 2.5Y
Value: 3 or 4 moist
Chroma: 2 or 3
Texture: loam or silt loam
Notes: Rock fragments range from 0 to 30 percent.

2BCk horizon:
Value: 5to 7, 4 or 5 moist
Chroma: 3 or 4
Texture: loam or coarse sandy loam
Notes: Rock fragments range from 20 to 70 percent.

2C horizon:
Value: 5 to 7, 4 or 6 moist
Chroma: 2 or 4
Texture: loam or sandy loam
Notes: Rock fragments range from 45 to 75 percent.

Burgraff Series

Depth class: Moderately deep

Drainage class: Well drained
Permeability: Moderate

Landform: Pediments, hills, and ridges
Parent material: Residuum

Slope: 3 to 35 percent

Notes: These soils are highly calcareous.

Taxonomic class: Fine-silty, mixed, superactive, frigid Aridic Calciustolls

Typical pedon:
Burgraff silt loam, 2,500 feet south and 2,400 feet east of the northwest corner of
sec. 34, T. 20 N., R. 6 W. (Colors are for dry soil unless otherwise stated.)

A1—0 to 3 inches; grayish brown (10YR 5/2) silt loam, very dark grayish brown
(10YR 3/2) moist; moderate very fine granular structure; soft, very friable, slightly
sticky and slightly plastic; many very fine roots; strong effervescence; slightly
alkaline; clear smooth boundary.

A2—3 to 6 inches; grayish brown (10YR 5/2) silt loam, very dark grayish brown
(10YR 3/2) moist; weak medium and fine subangular blocky structure; slightly
hard, friable, moderately sticky and slightly plastic; many very fine roots; many
very fine tubular and interstitial pores; strong effervescence; slightly alkaline;
clear smooth boundary.

Bk1—®6 to 17 inches; pinkish gray (7.5YR 7/2) silt loam, pinkish gray (7.5YR 6/2)
moist; moderate medium and fine subangular blocky structure; slightly hard,
friable, moderately sticky and slightly plastic; common very fine roots; many very
fine tubular and interstitial pores; 5 percent soft angular pebbles of siltstone;
many fine and medium seams of lime; continuous faint coatings of lime on faces
of peds; violent effervescence; moderately alkaline; gradual smooth boundary.

Bk2—17 to 27 inches; light gray (10YR 7/2) silt loam, grayish brown (10YR 5/2)
moist; weak medium and fine subangular blocky structure; slightly hard, friable,
moderately sticky and slightly plastic; common very fine roots; many very fine
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tubular and interstitial pores; 20 percent small, soft, angular pebbles of siltstone;
common fine and medium seams of lime; continuous faint coatings of lime on
faces of peds; violent effervescence; moderately alkaline; gradual smooth
boundary.

Cr—7 to 60 inches; gray (5Y 6/1) fractured semiconsolidated siltstone; few fine roots
in fractures in upper part; strong effervescence.

Range in Characteristics

Depth to soft bedrock: 20 to 40 inches
Particle-size control section: 20 to 30 percent clay

A horizon:
Hue: 7.5YR or 10YR
Chroma: 2 or 3

Bk horizon:
Hue: 10YR, 7.5YR, or 2.5Y
Value: 7 or 8
Chroma: 2 or 3
Texture: silt loam or silty clay loam

Cabba Series

Depth class: Shallow

Drainage class: Well drained

Permeability: Moderate

Landform: Rises on pediments, hills, knolls, divides, escarpments, and ridges
Parent material: Residuum

Slope: 3 to 70 percent

Notes: These soils are calcareous.

Taxonomic class: Loamy, mixed, superactive, calcareous, frigid, shallow Typic
Ustorthents

Typical pedon:
Cabba loam, 2,100 feet north and 1,000 feet east of the southwest corner of sec. 15,
T.21 N., R. 9 E. (Colors are for dry soil unless otherwise stated.)

A—O0 to 3 inches; grayish brown (2.5Y 5/2) loam, dark grayish brown (2.5Y 4/2)
moist; moderate fine granular structure; soft, very friable, slightly sticky and
slightly plastic; many very fine and fine roots; slight effervescence; slightly
alkaline; clear smooth boundary.

Bk1—3 to 8 inches; light brownish gray (2.5Y 6/2) loam, dark grayish brown
(2.5Y 4/2) moist; weak fine and medium subangular blocky structure; slightly
hard, very friable, slightly sticky and slightly plastic; many very fine and fine
roots; many very fine pores; common fine masses of lime; strong effervescence;
slightly alkaline; clear wavy boundary.

Bk2—8 to 15 inches; pale brown (10YR 6/3) clay loam, brown (10YR 5/3) moist;
strong thin platy structure; hard, friable, slightly sticky and slightly plastic;
common very fine and fine roots; common very fine pores; common fine masses
of lime; strong effervescence; moderately alkaline; clear wavy boundary.

Cr—15 to 60 inches; pale brown (10YR 6/3) semiconsolidated sedimentary beds
consisting of interbedded sandstone and shale, brown (10YR 5/3) moist; few
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very fine and fine roots in vertical cracks in upper part; strong effervescence;
moderately alkaline.

Range in Characteristics
Depth to soft bedrock: 10 to 20 inches

A horizon:
Hue: 10YR or 2.5Y
Value: 3 to 6, 3 or 4 moist
Chroma: 1 to 4
Texture: loam or silt loam

Bk horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 8, 4 to 7 moist
Chroma: 1to 6
Texture: loam, silt loam, clay loam, or silty clay loam

Cr horizon:
Notes: It is interbedded layers of siltstone, sandstone, or shale that crush to
loam, silt loam, very fine sandy loam, clay loam, or silty clay loam.

Cabbart Series

Depth class: Shallow

Drainage class: Well drained

Permeability: Moderate

Landform: Ridges, rises on pediments, escarpments, and hills
Parent material: Residuum

Slope: 3t0 70

Notes: These soils are calcareous.

Taxonomic class: Loamy, mixed, superactive, calcareous, frigid, shallow Aridic
Ustorthents

Typical pedon:
Cabbart loam, about 2,450 feet east and 1,200 feet north of southwest corner of
sec. 7, T. 20 N., R. 3 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 3 inches; light brownish gray (2.5Y 6/2) loam, dark grayish brown (2.5Y 4/2)
moist; weak fine granular structure; slightly hard, very friable, slightly sticky and
slightly plastic; many fine roots; many fine pores; strong effervescence;
moderately alkaline; clear wavy boundary.

Bk1—3 to 7 inches; light brownish gray (2.5Y 6/2) loam, grayish brown (2.5Y 5/2)
moist; weak medium prismatic structure; hard, very friable, slightly sticky and
slightly plastic; many fine roots; many fine pores; few fine masses of lime; strong
effervescence; moderately alkaline; clear wavy boundary.

Bk2—7 to 16 inches; pale yellow (2.5Y 7/4) loam, light yellowish brown (2.5Y 6/4)
moist; weak coarse prismatic structure; hard, very friable, slightly sticky and
slightly plastic; many fine roots; many fine pores; common fine masses of lime;
strong effervescence; moderately alkaline; clear wavy boundary.

BC—16 to 18 inches; pale yellow (2.5Y 7/4) loam, light yellowish brown (2.5Y 6/4)
moist; weak coarse prismatic structure; very hard, friable, slightly sticky and
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slightly plastic; many fine roots; many fine pores; disseminated lime; strong
effervescence; moderately alkaline; clear wavy boundary.

Cr—18 to 60 inches; pale yellow (5Y 7/4) semiconsolidated loamy sedimentary beds
that crush to loam; few widely spaced vertical cracks in upper 4 to 6 inches with
roots; root mat at contact of beds.

Range in Characteristics

Depth to soft bedrock: 10 to 20 inches
Notes: Some pedons have a C horizon.

A horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7, 3 to 5 moist
Chroma: 2 to 4
Texture: loam or silt loam

Bk horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 8, 3 to 6 moist
Texture: loam, clay loam, silt loam, or silty clay loam

BC horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 8, 4 to 6 moist
Chroma: 3 or 4
Texture: loam, clay loam, silt loam, or silty clay loam

Cedarpan Series

Depth class: Shallow
Drainage class: Well drained
Permeability: Very slow
Landform: Divides

Parent material: Alluvium
Slope: 0 to 35 percent
Notes: These soils are sodic.

Taxonomic class: Clayey, smectitic, frigid, shallow Natric Durustolls

Typical pedon:
Cedarpan loam, 1,500 feet east and 550 feet south of the northwest corner of
sec. 27, T. 143 N., R. 99 W. (Colors are for dry soil unless otherwise stated.)

A—oO0 to 4 inches; grayish brown (10YR 5/2) loam, very dark grayish brown
(10YR 3/2) moist; weak medium subangular blocky and weak medium granular
structure; soft, friable, slightly sticky and slightly plastic; many very fine roots
throughout; 18 percent clay; neutral; clear smooth boundary.

BE—4 to 9 inches; brown (10YR 5/3) silt loam, dark brown (10YR 3/3) moist; weak
medium subangular blocky structure parting to weak fine platy; soft, friable,
slightly sticky and slightly plastic; common very fine roots throughout; 18 percent
clay; neutral; clear smooth boundary.

Btn—9 to 15 inches; brown (10YR 4/3) silty clay, dark brown (10YR 3/3) moist;
strong medium columnar structure parting to strong fine angular blocky; hard,
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firm, sticky and plastic; common very fine roots throughout; common very fine
low continuity tubular pores; 44 percent clay; many prominent continuous clay
films throughout; slightly alkaline; abrupt wavy boundary.

2Bgm—15 to 26 inches; indurated silicrete; slightly alkaline; abrupt wavy boundary;
fine-earth fraction is grayish brown (2.5Y 5/2) silty clay, very dark grayish brown
(2.5Y 3/2) moist; this fraction makes up about 5 percent of the horizon; roots are
in fissures.

3Btn—26 to 35 inches; gray (2.5Y 5/1) silty clay, dark gray (2.5Y 4/1) moist; strong
fine angular blocky structure; hard, firm, sticky and plastic; many prominent
continuous clay films throughout; common irregular medium masses of silica;
moderately alkaline; gradual wavy boundary.

3Btny—35 to 45 inches; gray (2.5Y 6/1) silty clay, gray (2.5Y 5/1) moist; strong fine
angular blocky structure; hard, firm, sticky and plastic; common continuous
prominent clay films throughout; common medium irregular masses of silica
pedogenic throughout; common coarse rounded nests of gypsum pedogenic
throughout; moderately alkaline; gradual wavy boundary.

3BC—45 to 54 inches; gray (2.5Y 6/1) silty clay, gray (2.5Y 5/1) moist; massive;
hard, friable, sticky and plastic; common medium irregular masses of silica
pedogenic throughout; moderately alkaline; gradual wavy boundary.

3Cy—54 to 80 inches; gray (2.5Y 6/1) silty clay, gray (2.5Y 5/1) moist; massive;
hard, friable, sticky and plastic; common fine rounded nests of gypsum
pedogenic throughout; common medium irregular masses of silica pedogenic
throughout; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to the Bgm horizon: 10 to 20 inches
Notes: Some pedons have an E, a Btkn, a 3Btkn, or a 3BCy horizon.

A horizon:
Hue: 10YR or 7.5YR
Value: 4 or 5
Chroma: 2 or 3
Texture: silt loam or loam

BE horizon:
Value: 5 or 6, 3 to 5 moist
Chroma: 2 or 3
Texture: silt loam or loam

Btn horizon:
Hue: 10YR, 7.5YR, or 2.5Y
Value: 4 to 7, 3 to 6 moist
Chroma: 2to 4
Texture: silty clay, clay, clay loam, or silty clay loam

2Bgm horizon:
Hue: 10YR or 2.5Y
Value: 4 or 5, 3 or 4 moist
Chroma: 2to 4
Texture: silty clay or silty clay loam
Notes: It has 0 to 10 percent material less than 2mm.
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3Btn horizon:
Hue: 2.5Y, 10YR, 5Y, or neutral
Value: 5 to 8, 4 to 7 moist
Chroma: 0to 3
Texture: silty clay, silty clay loam, or clay

3BC horizon:
Hue: 2.5Y, 5Y, or neutral
Value: 6 to 8, 5 to 7 moist
Chroma: 0to 2

3Cy horizon:
Hue: 2.5Y, 5Y, or neutral
Value: 6 to 8, 5 to 7 moist
Chroma: 0to 3
Texture: silty clay or silty clay loam
Notes: It does not have gypsum in some pedons.

Chama Series

Depth class: Moderately deep

Drainage class: Well drained

Permeability: Moderate

Landform: Hills, knolls, pediments, and ridges
Parent material: Residuum

Slope: 0 to 45 percent

Notes: These soils are highly calcareous.

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

Typical pedon:
Chama silt loam, 1,120 feet east and 1,180 feet north of the southwest corner of
sec. 15, T. 136 N., R. 99 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 4 inches; grayish brown (10YR 5/2) silt loam, very dark grayish brown
(10YR 3/2) moist; weak medium and fine subangular blocky structure; slightly
hard, friable, slightly sticky and nonplastic; neutral; abrupt smooth boundary.

Bw—4 to 8 inches; grayish brown (10YR 5/2) silt loam, very dark grayish brown
(10YR 3/2) moist; moderate medium prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable, slightly sticky and nonplastic;
slight effervescence; slightly alkaline; clear smooth boundary.

Bk1—8 to 13 inches; light gray (2.5Y 7/2) silt loam, light olive brown (2.5Y 5/4) moist;
weak medium prismatic structure parting to moderate medium and fine
subangular blocky; slightly hard, friable, slightly sticky and nonplastic; many fine
masses of lime; violent effervescence; slightly alkaline; clear smooth boundary.

Bk2—13 to 22 inches; light yellowish brown (2.5Y 6/4) silt loam, olive brown
(2.5Y 4/4) moist; weak medium subangular blocky and weak thick platy
structure; slightly hard, friable, slightly sticky and nonplastic; many medium
masses of lime; violent effervescence; slightly alkaline; clear smooth boundary.

BCk—22 to 34 inches; light yellowish brown (2.5Y 6/4) silt loam, light olive brown
(2.5Y 5/4) moist; massive; slightly hard, friable, slightly sticky and nonplastic;
many large lime concretions; slight effervescence; slightly alkaline; gradual wavy
boundary.
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Cr—34 to 60 inches; pale yellow (2.5Y 7/4) soft siltstone, light olive brown (2.5Y 5/4)
moist; slight effervescence; slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 10 inches
Depth to soft bedrock: 20 to 40 inches
Notes: Some pedons have a C horizon above the Cr horizon.

A horizon:
Hue: 10YR or 2.5Y
Value: 3 to 5, 2 or 3 moist
Texture: silt loam or loam

Bw horizon:
Hue: 2.5Y or 10YR
Value: 4 to 7, 3 to 6 moist
Chroma: 2 or 3
Texture: silt loam or silty clay loam

Bk horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 4 to 7, 3 to 6 moist
Texture: silt loam or silty clay loam

Chanta Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderate over rapid
Landform: Paleoterraces and escarpments
Parent material: Alluvium

Slope: 0 to 15 percent

Taxonomic class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
frigid Aridic Haplustolls

Typical pedon:
Chanta loam, 2,375 feet east and 50 feet south of northwest corner of sec. 13,
T. 132 N., R. 107 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 6 inches; grayish brown (10YR 5/2) loam, very dark grayish brown
(10YR 3/2) moist; weak medium and fine subangular blocky and granular
structure; slightly hard, friable, slightly sticky and slightly plastic; many fine roots;
many fine pores; neutral; clear smooth boundary.

Bw1—6 to 14 inches; brown (10YR 4/3) loam, dark brown (10YR 3/3) moist;
moderate medium and fine prismatic structure parting to moderate medium and
fine angular blocky; hard, friable, slightly sticky and slightly plastic; common fine
roots; many pores; few faint very dark grayish brown (10YR 3/2) moist clay films
on faces of prisms; few pebbles; neutral; clear smooth boundary.

Bw2—14 to 22 inches; grayish brown (10YR 5/2) loam, dark grayish brown
(10YR 4/2) moist; moderate medium and fine prismatic structure parting to
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moderate medium and fine subangular blocky; hard, friable, slightly sticky and
slightly plastic; few fine roots; common fine pores; neutral; clear wavy boundary.

Bw3—22 to 26 inches; grayish brown (2.5Y 5/2) sandy loam, dark grayish brown
(2.5Y 4/2) moist; weak medium prismatic structure parting to moderate medium
subangular blocky; hard, friable, slightly sticky and slightly plastic; few pebbles;
slightly alkaline; clear wavy boundary.

2Bk—26 to 29 inches; grayish brown (2.5Y 5/2) very gravelly sand, dark grayish
brown (2.5Y 4/2) moist; single grain; loose; about 40 percent rock fragments;
carbonates coat pebbles and occur as masses on undersides of pebbles; strong
effervescence; moderately alkaline; clear wavy boundary.

2C—29 to 60 inches; light brownish gray (2.5Y 6/2) gravelly sand, grayish brown
(2.5Y 5/2) moist; single grain; loose; about 30 percent rock fragments;
carbonates coat undersides of pebbles; slight effervescence; moderately
alkaline.

Range in Characteristics

Depth to lime: 16 to 30 inches
Depth to sand and gravel: 20 to 40 inches
Notes: Some pedons have a Bk horizon.

A horizon:
Value: 4 or 5
Chroma: 2 or 3
Texture: loam or silt loam
Notes: Rock fragments range from 0 to 15 percent.

Bw horizon:
Chroma: 2to 4
Texture: loam or clay loam
Notes: Layers of sandy loam less than 5 inches thick occur in the lower part in
some pedons. Rock fragments range from 5 to 20 percent.

2Bk horizon:
Value: 5to 7, 4 or 5 moist
Texture: sand or coarse sand
Notes: Rock fragments range from 15 to 70 percent.

2C horizon:
Value: 5 or 6, 4 or 5 moist
Texture: sand or coarse sand
Notes: Rock fragments range from 15 to 60 percent.

Chinook Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderately rapid

Landform: Alluvial fans, paleoterraces, hills, escarpments, alluvial fans, and ridges
Parent material: Alluvium

Slope: 0 to 15 percent
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Taxonomic class: Coarse-loamy, mixed, superactive, frigid Aridic Haplustolls

Typical pedon:
Chinook fine sandy loam, 660 feet north and 500 feet east of the southwest corner of
sec. 27, T. 32 N., R. 15 E. (Colors are for dry soil unless otherwise stated.)

Ap—O0 to 6 inches; grayish brown (10YR 5/2) fine sandy loam, dark brown
(10YR 3/3) moist; weak fine granular structure; soft, very friable, nonsticky and
nonplastic; many fine roots; many fine pores; neutral; abrupt wavy boundary.

Bw1—®6 to 9 inches; dark yellowish brown (10YR 4/4) fine sandy loam, dark
yellowish brown (10YR 3/4) moist; weak coarse prismatic structure parting to
moderate fine and medium subangular blocky; slightly hard, very friable,
nonsticky and nonplastic; many very fine and fine roots; many very fine and fine
pores; neutral; clear smooth boundary.

Bw2—9 to 15 inches; brown (10YR 5/3) fine sandy loam, brown (10YR 4/3) moist;
weak coarse prismatic structure; slightly hard, very friable, nonsticky and
nonplastic; many very fine and fine roots; common very fine and fine pores;
neutral; clear boundary.

Bk—15 to 32 inches; grayish brown (2.5Y 5/2) fine sandy loam, olive brown
(2.5Y 4/3) moist; weak coarse prismatic structure; slightly hard, very friable,
nonsticky and nonplastic; many very fine and fine roots; few very fine and fine
pores; few threads and seams of lime; strong effervescence; moderately
alkaline; gradual smooth boundary.

BCk—232 to 40 inches; pale olive (5Y 6/3) fine sandy loam, olive (5Y 5/3) moist;
stratified; hard, friable, nonsticky and nonplastic; common very fine and fine
roots; few very fine and fine pores; few threads and seams of lime; strong
effervescence; moderately alkaline; gradual smooth boundary.

C1—40 to 52 inches; olive gray (5Y 5/2) fine sandy loam, olive (5Y 5/3) moist;
massive; soft, very friable, slightly sticky and nonplastic; few very fine and fine
roots; strong effervescence; moderately alkaline; diffuse boundary.

C2—52 to 66 inches; olive gray (5Y 5/2) fine sandy loam, olive (5Y 4/3) moist; single
grain; loose; lenses of loamy fine sand; slight effervescence; moderately
alkaline.

Range in Characteristics

10 to 40 inch particle-size control section: sandy loam or fine sandy loam and has
less than 18 percent clay.
Percent rock fragments: 0 to 15 percent

Ap horizon:
Hue: 10YR or 2.5Y
Value: 4 or 5, 2 or 3 moist
Texture: fine sandy loam or sandy loam

Bw horizon:
Hue: 10YR or 2.5Y
Chroma: 2 to 4
Texture: fine sandy loam or sandy loam

Bk horizon:
Hue: 2.5Y or 5Y
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Value: 5 or 6, 4 or 5 moist
Texture: fine sandy loam or sandy loam

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 or 6
Chroma: 2 to 4
Texture: fine sandy loam, loamy fine sand, or sandy loam

Cohagen Series

Depth class: Shallow

Drainage class: Well drained

Permeability: Moderately rapid

Landform: Hills, knolls, rises on pediments, and ridges
Parent material: Residuum

Slope: 3 to 50 percent

Notes: These soils are calcareous.

Taxonomic class: Loamy, mixed, superactive, calcareous, frigid, shallow Typic
Ustorthents

Typical pedon:
Cohagen fine sandy loam, 2,360 feet east and 250 feet north of the southwest corner
of sec. 29, T. 143 N., R. 85 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 3 inches; grayish brown (10YR 5/2) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; weak fine subangular blocky structure parting to weak
medium granular; slightly hard, very friable; many roots; slight effervescence;
slightly alkaline; clear wavy boundary.

C1—3 to 8 inches; light brownish gray (2.5Y 6/2) fine sandy loam, dark grayish
brown (2.5Y 4/2) moist; weak medium and fine subangular blocky structure;
slightly hard, very friable; common roots; slight effervescence; slightly alkaline;
gradual boundary.

C2—8 to 17 inches; light yellowish brown (2.5Y 6/4) and light olive brown (2.5Y 5/5)
fine sandy loam, olive brown (2.5Y 4/4) moist; weak medium subangular blocky
structure; hard, friable; common grading to few roots; 25 percent soft sandstone
fragments; slight effervescence; moderately alkaline; clear wavy boundary.

Cr—17 to 40 inches; pale yellow (2.5Y 7/4) and light yellowish brown (2.5Y 6/4) soft
calcareous sandstone, light olive brown (2.5Y 5/4) moist; massive; slightly hard
and brittle; soft and easily crushed; few roots in cracks in upper part; few seams
of lime.

Range in Characteristics
Notes: Depth to soft bedrock is 10 to 20 inches.

Ap horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 3 or 4 moist
Chroma: 2 or 3

C horizon:
Hue: 2.5Y or 10YR
Value: 5to 7, 4 or 5 moist
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Cozberg Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderately rapid

Landform: Paleoterraces and escarpments
Parent material: Alluvium

Slope: 1 to 15 percent

Taxonomic class: Coarse-loamy, mixed, superactive, frigid Aridic Haplustolls

Typical pedon:
Cozberg loam, 1,000 feet south and 400 feet east of the northwest corner of sec. 26,
T.35N., R. 25 E. (Colors are for dry soil unless otherwise stated.)

Ap—O0 to 7 inches; brown (10YR 5/3) loam, dark grayish brown (10YR 3/2) moist;
weak fine granular structure; slightly hard, very friable, nonsticky and nonplastic;
many fine roots; many fine pores; neutral; clear wavy boundary.

Bw1—7 to 12 inches; brown (10YR 5/3) fine sandy loam, dark brown (10YR 3/3)
moist; moderate medium prismatic structure parting to moderate medium
subangular blocky; hard, friable, slightly sticky and slightly plastic; common fine
roots; common fine pores; neutral; clear wavy boundary.

Bw2—12 to 20 inches; brown (10YR 5/3) fine sandy loam, dark brown (10YR 4/3)
moist; moderate medium and coarse prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable, slightly sticky and slightly
plastic; common fine and very fine roots; common fine and medium pores;
slightly alkaline; clear wavy boundary.

Bk1—20 to 26 inches; brown (10YR 5/3) fine sandy loam, dark brown (10YR 4/3)
moist; weak coarse prismatic structure; slightly hard, very friable, slightly sticky
and nonplastic; few fine and very fine roots; common fine pores; 5 percent
pebbles; few faint lime coatings on surface of pebbles; slight effervescence;
abrupt wavy boundary.

2Bk2—26 to 30 inches; light brownish gray (2.5Y 6/2) gravelly loamy sand, grayish
brown (2.5Y 5/2) moist; single grain; loose; 20 percent pebbles; common large
masses of lime; continuous distinct crusts on surface of pebbles; strong
effervescence; moderately alkaline; gradual wavy boundary.

2C—30 to 60 inches; pale brown (10YR 6/3) loamy sand, brown (10YR 5/3) moist;
single grain; loose; 10 percent pebbles; strong effervescence; moderately
alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches

Depth to the calcic horizon: 16 to 25 inches

Depth to the lithological discontinuity: 20 to 40 inches

Notes: The material above the discontinuity has less than 50 percent fine sand and
coarser sand.

A horizon:
Value: 2 or 3 moist
Chroma: 2 or 3
Notes: Rock fragments range from 0 to 15 percent.



Billings County, North Dakota 223

Bw horizon:
Value: 5 or 6, 3 to 5 moist
Texture: fine sandy loam or sandy loam
Notes: Rock fragments range from 0 to 15 percent.

Bk horizon:
Value: 5 to 7, 4 to 6 moist
Chroma: 2to 4
Texture: fine sandy loam or sandy loam
Notes: Rock fragments range from 0 to 15 percent.

2Bk horizon:
Hue: 10YR or 2.5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2to 4
Texture: loamy sand, sandy loam, loamy coarse sand, or coarse sand
Notes: Rock fragments range from 0 to 30 percent.

2C horizon:
Hue: 10YR or 2.5Y
Value: 5to 7, 4 to 6 moist
Chroma: 2to 6
Texture: loamy sand, sand, loamy coarse sand, or coarse sand
Notes: Rock fragments range from 0 to 35 percent.

Daglum Series

Depth class: Very deep

Drainage class: Moderately well drained

Permeability: Slow

Landform: Alluvial flats, alluvial fans, ridges, and stream terraces
Parent material: Alluvium

Slope: 0 to 9 percent

Notes: These soils are sodic.

Taxonomic class: Fine, smectitic, frigid Vertic Natrustolls

Typical pedon:
Daglum silt loam, 1,950 feet east and 1,355 feet north of the southwest corner of
sec. 26, T. 132 N., R. 98 W. (Colors are for dry soil unless otherwise stated.)

Ap—o0 to 7 inches; dark grayish brown (10YR 4/2) silt loam, very dark grayish brown
(10YR 3/2) moist; moderate medium granular structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine roots; slightly acid; abrupt
smooth boundary.

E—7 to 8 inches; grayish brown (10YR 5/2) silt loam, very dark grayish brown
(10YR 3/2) moist; moderate medium and coarse subangular blocky structure
parting to moderate fine subangular blocky and weak medium platy; slightly
hard, friable, slightly sticky and slightly plastic; many very fine pores; light gray
(10YR 7/2) dry coatings; slightly acid; clear smooth boundary.

Btn1—8 to 14 inches; dark grayish brown (10YR 4/2) clay, very dark grayish brown
(10YR 3/2) moist; strong fine and medium columnar structure parting to strong
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fine and medium angular blocky; extremely hard, very firm, very sticky and
plastic; common very fine roots along faces of peds; many very fine pores; light
gray (10YR 7/2) dry silt coatings on tops of columns; many faint clay films on
faces of peds; very dark brown (10YR 2/2) coatings on faces of peds; slightly
alkaline; gradual smooth boundary.

Btn2—14 to 18 inches; dark grayish brown (10YR 4/2) clay, very dark grayish brown
(10YR 3/2) moist; strong medium and coarse prismatic structure parting to strong
fine and medium angular blocky; extremely hard, very firm, very sticky and very
plastic; common very fine roots along faces of peds; many very fine pores; many
faint clay films on faces of peds; very dark brown (10YR 2/2) coatings on faces of
peds; moderately alkaline; clear smooth boundary.

Bky1—18 to 26 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish brown
(2.5Y 4/2) moist; strong fine and medium angular and subangular blocky
structure; very hard, very firm, very sticky and very plastic; common very fine
roots; many very fine pores; few faint clay films on faces of peds; very dark
grayish brown (10YR 3/2) coatings on faces of peds; few fine gypsum crystals;
common fine and medium irregularly shaped masses of lime; strong
effervescence; strongly alkaline; clear smooth boundary.

Bky2—26 to 32 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish brown
(2.5Y 4/2) moist; weak coarse prismatic structure parting to moderate medium
subangular blocky; hard, firm, sticky and plastic; common very fine roots;
common very fine pores; common fine and medium gypsum crystals; common
fine and medium irregularly shaped masses of lime; violent effervescence;
strongly alkaline; clear smooth boundary.

BCk—32 to 47 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish brown
(2.5Y 4/2) moist; weak medium subangular blocky structure; hard, firm, sticky
and plastic; few very fine roots; many very fine pores; common fine threads of
lime; violent effervescence; moderately alkaline; clear wavy boundary.

C—47 to 60 inches; light yellowish brown (2.5Y 6/4) clay, light olive brown (2.5Y 5/4)
moist; common fine distinct brownish yellow (10YR 6/8) dry redoximorphic
concentrations; weak medium and coarse subangular blocky structure;
extremely hard, very firm, very sticky and very plastic; few very fine roots;
common very fine pores; few fine gypsum crystals; common fine irregularly
shaped masses of lime; strong effervescence; moderately alkaline.

Range in Characteristics
Depth to gypsum or other salts: 16 to 36 inches

A horizon:
Value: 4 or 5, 2 or 3 moist
Texture: silt loam or loam

E horizon:
Hue: 10YR or 2.5Y
Value: 4 to 7, 3 to 5 moist
Chroma: 1 or 2
Texture: silt loam or loam
Notes: Some cultivated pedons do not have an E horizon.

Btn horizon:
Hue: 10YR or 2.5Y
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Value: 4 to 6, 3 to 5 moist
Chroma: 2 or 3
Texture: clay loam, silty clay loam, clay, or silty clay

Bk horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 3 to 5 moist
Chroma: 2 or 3
Texture: clay, clay loam, or silty clay
Notes: Some pedons have Byz, By, or Bz horizons up to 10 inches thick.

BC and C horizons:
Hue: 2.5Y or 5Y
Value: 5 to 7, 3 to 6 moist
Chroma: 1 to 4
Texture: Clay loam, clay, silty clay, or silty clay loam

Desart Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Slow

Landform: Alluvial flats and alluvial fans
Parent material: Alluvium

Slope: 0 to 6 percent

Notes: These soils are sodic.

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

Typical pedon:
Desart fine sandy loam, 1,300 feet west and 300 feet south of the northeast corner of
sec. 28, T. 131 N., R. 81 W. (Colors are for dry soil unless otherwise stated.)

A1—0 to 11 inches; dark grayish brown (10YR 4/2) fine sandy loam, very dark brown
(10YR 2/2) moist; weak medium subangular blocky structure; soft, very friable,
nonsticky and nonplastic; many very fine roots; slightly acid; clear smooth
boundary.

A2—11 to 20 inches; grayish brown (10YR 5/2) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; weak medium subangular blocky structure; soft, very
friable, nonsticky and nonplastic; many very fine roots; neutral; clear smooth
boundary.

E—20 to 24 inches; light brownish gray (2.5Y 6/2) loamy fine sand, dark grayish
brown (2.5Y 4/2) moist; weak medium subangular blocky structure parting to
weak coarse platy; soft, very friable, nonsticky and nonplastic; common very fine
roots; slightly alkaline; abrupt wavy boundary.

Btn—24 to 31 inches; light yellowish brown (2.5Y 6/3) fine sandy loam, olive brown
(2.5Y 4/3) moist; strong coarse columnar structure parting to weak coarse platy;
very hard, firm, slightly sticky and slightly plastic; few very fine roots; common
faint dark grayish brown (2.5Y 4/2) moist clay films on faces of peds; strongly
alkaline; clear wavy boundary.

C—31 to 60 inches; light brownish gray (2.5Y 6/2) loamy fine sand, dark grayish
brown (2.5Y 4/2) moist; weak medium subangular blocky structure; hard, very
friable, nonsticky and nonplastic; strongly alkaline.
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Range in Characteristics

Depth to the Btn horizon: 20 to 30 inches
Notes: Some pedons have E/B, B/E, Bk, Bky, or BCk horizons.

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

E horizon:
Hue: 10YR or 2.5Y
Value: 5 to 7, 3 to 5 moist
Chroma: 1 or 2
Texture: very fine sandy loam, loamy fine sand, fine sandy loam, sandy loam,
loamy sand, or fine sand

Btn horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 or 6, 3 to 5 moist
Chroma: 2 or 3
Texture: fine sandy loam, very fine sandy loam, sandy loam, or loam
Notes: Carbonates and salts are in the lower part in some pedons.

C horizon:
Hue: 2.5Y or 5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2 or 3
Texture: loam, sandy loam, or loamy fine sand

Dimmick Series

Depth class: Very deep

Drainage class: Very poorly drained
Permeability: Very slow

Landform: Depressions

Parent material: Alluvium

Slope: 0 to 1 percent

Taxonomic class: Fine, smectitic, frigid Vertic Epiaquolls

Typical pedon:
Dimmick silty clay loam, 1,056 feet south and 180 feet east of the northwest corner
of sec. 11, T. 144 N., R. 95 W. (Colors are for moist soil unless otherwise stated.)

Oe—0 to 3 inches; roots and partly decomposed stems and leaves of plants; loose;
abrupt smooth boundary.

A—3 to 6 inches; very dark gray (10YR 3/1) silty clay loam, gray (10YR 5/1) dry;
many very fine distinct dark yellowish brown (10YR 4/4) redoximorphic

accumulations; strong fine and very fine angular blocky structure; hard, firm, very

sticky and very plastic; many fine and medium roots; neutral; gradual wavy
boundary.

Ag—~6 to 23 inches; very dark gray (5Y 3/1) silty clay loam, gray (5Y 5/1) dry; many
medium prominent dark yellowish brown (10YR 4/4) redoximorphic
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accumulations; weak fine angular blocky structure; hard, very firm, very sticky
and very plastic; common fine and few medium roots; neutral; gradual smooth
boundary.

BCg—23 to 43 inches; dark gray (5Y 4/1) clay, gray (5Y 6/1) dry; many medium
prominent olive brown (2.5Y 4/4) redoximorphic accumulations; weak fine
subangular blocky structure; hard, very firm, very sticky and very plastic; few
roots; neutral; diffuse wavy boundary.

Cg—43 to 63 inches; dark gray (N 4/0) clay, gray (N 6/0) dry; many coarse
prominent olive brown (2.5Y 4/4) redoximorphic accumulations; massive; hard,
very firm, very sticky and very plastic; slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 20 to more than 40 inches

Depth to lime: 20 to more than 40 inches

Notes: Some pedons have Bk horizons. Some pedons have strata of silty clay loam
or sandy clay loam below the A horizon.

A horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 2 or 3, 4 or 5 dry
Chroma: 2 or less

C horizon:
Hue: 2.5Y, 5Y, or neutral
Value: 4 to 8
Chroma: 0 to 3
Texture: clay or silty clay
Notes: Some pedons are loam, silt loam, or silty clay loam below 40 inches.

Dogiecreek Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Moderate
Landform: Flood plains

Parent material: Alluvium

Slope: 0 to 1 percent

Notes: These soils are calcareous.

Taxonomic class: Coarse-loamy, mixed, superactive, calcareous, frigid Typic
Fluvaquents

Typical pedon:
Dogiecreek fine sandy loam, 1,050 feet west and 185 feet south of the northeast
corner of sec. 26, T. 19 N., R. 5 E. (Colors are for moist soil unless otherwise stated.)

A—O0 to 3 inches; dark grayish brown (2.5Y 4/2) fine sandy loam, light brownish gray
(2.5Y 6/2) dry; weak thin platy structure parting to weak fine granular; soft, very
friable; common fine roots; moderately alkaline; abrupt smooth boundary.

Cz—3 to 6 inches; dark grayish brown (2.5Y 4/2) very fine sandy loam, grayish
brown (2.5Y 5/2) dry; moderate medium and fine subangular blocky structure;
hard, friable; few fine compressed roots; few fine accumulations of salts; slight
effervescence; strongly alkaline; clear wavy boundary.
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Czg1—6 to 12 inches; olive gray (5Y 4/2) loam, light olive gray (5Y 6/2) dry; common
fine distinct light olive brown (2.5Y 5/6) redoximorphic concentrations; weak
medium subangular blocky structure; slightly hard, very friable, slightly sticky and
slightly plastic; few fine compressed roots; finely stratified with material of light
gray (2.5Y 6/1) dry; common fine nests of salts; strong effervescence; very
strongly alkaline; clear wavy boundary.

Czg2—12 to 20 inches; olive gray (5Y 4/2) fine sandy loam, light olive gray (5Y 6/2)
dry; common fine distinct light yellowish brown (2.5Y 5/6) redoximorphic
concentrations; massive; soft, very friable; very few fine roots; finely stratified
with material of light gray (2.5Y 6/1) dry; common fine nests of salts; slight
effervescence; very strongly alkaline; clear wavy boundary.

Czg3—20 to 41 inches; olive gray (5Y 5/2) fine sandy loam, light gray (5Y 7/2)
dry; common fine distinct light yellowish brown (2.5Y 5/6) redoximorphic
concentrations; massive; soft, very friable; few fine accumulations of carbonates;
few fine nests of salts; strong effervescence; very strongly alkaline; clear wavy
boundary.

Cg—41 to 60 inches; olive gray (5Y 5/2) loamy fine sand, light olive gray (5Y 6/2)
dry; common medium distinct light yellowish brown (2.5Y 5/6) redoximorphic
concentrations; loose; slight effervescence; moderately alkaline.

Range in Characteristics

Depth to lime: 0 to 9 inches
Particle-size control section: 10 to 18 percent clay
Electrical conductivity: 8 to 30 mmhos

A horizon:
Hue: 10YR or 2.5Y
Value: 4 or 5, 5t0 7 dry
Chroma: 1 or 2

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 4t0 6
Chroma: 1 or 2

Dogtooth Series

Depth class: Moderately deep

Drainage class: Well drained

Permeability: Very slow

Landform: Pediments, divides, hills, and ridges
Parent material: Residuum

Slope: 0 to 25 percent

Notes: These soils are saline-sodic.

Taxonomic class: Fine, smectitic, frigid Leptic Natrustolls

Typical pedon:
Dogtooth silt loam, 2,100 feet east and 1,350 feet south of the northwest corner of
sec. 4, T. 140 N., R. 89 W. (Colors are for dry soil unless otherwise stated.)
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E—O to 2 inches; light brownish gray (2.5Y 6/2) silt loam, dark grayish brown
(2.5Y 4/2) moist; weak thin platy structure; slightly hard, friable, slightly sticky
and slightly plastic; many fine and very fine roots; common fine pores; neutral;
abrupt smooth boundary.

Btn—2 to 8 inches; grayish brown (2.5Y 5/2) silty clay, very dark grayish brown
(2.5Y 3/2) moist; strong medium columnar structure parting to moderate fine
angular blocky; very hard, very firm, very sticky and very plastic; common fine
roots between peds; few medium and common fine pores; column tops coated
with light brownish gray (2.5Y 6/2) dry E material; many distinct dark grayish
brown (2.5Y 4/2) dry clay films on faces of peds; slight effervescence in lower
part; moderately alkaline; clear smooth boundary.

Btkn—=8 to 13 inches; light yellowish brown (2.5Y 6/4) silty clay, light olive brown
(2.5Y 5/4) moist; moderate medium prismatic structure parting to strong fine
angular blocky; very hard, very firm, very sticky and very plastic; few fine roots;
common fine pores; many faint clay films on faces of peds; few fine irregular
masses of lime; strong effervescence; moderately alkaline; clear smooth
boundary.

Bky—13 to 21 inches; light yellowish brown (2.5Y 6/4) silty clay, light olive brown
(2.5Y 5/4) moist; moderate medium prismatic structure parting to moderate fine
angular blocky; very hard, very firm, very sticky and very plastic; few fine roots;
few fine pores; common fine irregular masses of lime; few fine gypsum crystals;
strong effervescence; strongly alkaline; abrupt wavy boundary.

Cr—21 to 60 inches; light gray (5Y 6/1) soft shale bedrock, dark gray (5Y 4/1) moist;
slight effervescence.

Range in Characteristics

Depth to gypsum or other salts: 5 to 14 inches
Depth to soft bedrock: 20 to 40 inches

E horizon:
Hue: 10YR or 2.5Y
Value: 4 to 7, 3 or 4 moist
Chroma: 2 or 3
Texture: loam, silt loam, or silty clay loam

Btn horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 3 or 4 moist
Chroma: 1to 3
Texture: silty clay, clay, silty clay loam, or clay loam

Btkn horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 or 6, 3 to 5 moist
Chroma: 1 to 4
Texture: clay, silty clay, silty clay loam, or clay loam

Bky horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5to 7, 4 or 5 moist
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Chroma: 1 to 4
Texture: silty clay, silty clay loam, clay loam, or loam

Cr horizon:
Notes: It is soft shale, siltstone, or mudstone bedrock.

Ekalaka Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Slow

Landform: Alluvial flats, hills, ridges, and alluvial fans
Parent material: Alluvium

Slope: 0 to 15 percent

Notes: These soils are sodic.

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

Typical pedon:

Ekalaka fine sandy loam, 2,110 feet east and 1,300 feet north of the southwest
corner of sec. 15, T. 133 N., R. 83 W. (Colors are for dry soil unless otherwise
stated.)

A—O to 6 inches; dark grayish brown (10YR 4/2) fine sandy loam, very dark brown
(10YR 2/2) moist; weak fine granular structure; soft, very friable, slightly sticky
and nonplastic; few medium and common fine and very fine roots throughout;
strongly acid; clear smooth boundary.

E—6 to 12 inches; light brownish gray (2.5Y 6/2) fine sandy loam, dark grayish
brown (2.5Y 4/2) moist; weak very thin platy structure; soft, very friable,
nonsticky and nonplastic; many very fine roots; slightly acid; abrupt wavy
boundary.

Btn—12 to 17 inches; dark grayish brown (10YR 4/2) fine sandy loam, very dark
grayish brown (10YR 3/2) moist; strong coarse columnar structure parting to
strong medium angular blocky; extremely hard, firm, nonsticky and slightly
plastic; common fine and many very fine roots between peds; clay bridging
between sand grains and light gray (10YR 7/2) sand coats on faces of peds
(10YR 4/2) moist; neutral; gradual wavy boundary.

Bz1—17 to 21 inches; grayish brown (10YR 5/2) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; moderate medium prismatic structure parting to
moderate medium angular blocky; very hard, friable, nonsticky and slightly
plastic; common very fine roots between peds; many threads and masses of salt;
slight effervescence; slightly alkaline; gradual wavy boundary.

Bz2—21 to 25 inches; pale brown (10YR 6/3) loamy fine sand, dark grayish brown
(10YR 4/2) moist; weak coarse prismatic structure parting to weak medium
subangular blocky; very hard, friable, nonsticky and nonplastic; few very fine
roots; few masses of salt; slight effervescence; slightly alkaline; clear wavy
boundary.

BCz—25 to 33 inches; grayish brown (2.5Y 5/2) fine sandy loam, dark grayish brown
(2.5Y 4/2) moist; massive; very hard, firm, nonsticky and nonplastic; few very fine
roots throughout; few salt masses; many coarse yellowish brown (10YR 5/6) and
dark yellowish brown (10YR 4/4) masses of manganese; slight effervescence;
slightly alkaline; gradual wavy boundary.
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C—33 to 60 inches; light gray (5Y 7/2) stratified fine sandy loam, loamy sand and
sand, olive gray (5Y 4/2) moist; massive; hard, friable, nonsticky and nonplastic;
few very fine roots throughout; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 25 inches

Depth to the Btn horizon: 7 to 20 inches

Notes: Some pedons have a Bk horizon. Some pedons have a Cr horizon at a depth
of 40 to 60 inches.

A horizon:
Hue: 10YR or 2.5Y
Value: 4 or 5, 2 or 3 moist
Chroma: 2 or 3
Texture: fine sandy loam or loam

E horizon:
Hue: 10YR or 2.5Y
Value: 5 to 7, 3 to 5 moist
Chroma: 1to 3
Texture: loamy fine sand, fine sandy loam, or very fine sandy loam
Notes: Some cultivated pedons do not have an E horizon.

Btn horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 4 to 6, 3 to 5 moist
Chroma: 2to 4
Texture: sandy loam, fine sandy loam, or loam
Notes: It has lime or salts in the lower part in some pedons.

Bz horizon:
Hue: 2.5Y or 5Y
Value: 5 to 7, 3 to 6 moist
Chroma: 2 to 4
Texture: fine sandy loam, loamy fine sand, fine sand, or sandy loam

C horizon:
Hue: 2.5Y or 5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2 to 4
Texture: stratified fine sandy loam, loamy fine sand, fine sand or sandy loam

Ethridge Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Slow

Landform: Alluvial flats, hills, ridges, stream terraces, and alluvial fans
Parent material: Alluvium

Slope: 0 to 15 percent

Taxonomic class: Fine, smectitic, frigid Torrertic Argiustolls
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Typical pedon:
Ethridge silt loam, 1,550 feet east and 300 feet north of the southwest corner of

SecC.

36, T. 139 N., R. 101 W. (Color are for dry soil unless otherwise stated.) (fig. 16)

A—O to 3 inches; grayish brown (10YR 5/2) silt loam, very dark grayish brown

(10YR 3/2) moist; weak fine granular structure; slightly hard, friable, slightly
sticky and slightly plastic; many very fine roots; many very fine pores; neutral;
clear smooth boundary.

Bt—3 to 10 inches; grayish brown (10YR 5/2) silty clay loam, very dark grayish

brown (10YR 3/2) moist; moderate medium prismatic structure parting to
moderate medium subangular blocky; very hard, friable, sticky and plastic;
common very fine roots; many very fine pores; many distinct clay films on faces
of peds; neutral; clear wavy boundary.

Btk1—10 to 13 inches; pale brown (10YR 6/3) silty clay loam, dark brown (10YR 4/3)

moist; moderate medium prismatic structure parting to moderate medium
subangular blocky; very hard, friable, sticky and plastic; common very fine roots;
many very fine pores; many distinct clay films on faces of peds; strong
effervescence; moderately alkaline; clear wavy boundary.

Btk2—13 to 23 inches; pale brown (10YR 6/3) silty clay loam, brown (10YR 5/3)

moist; moderate medium prismatic structure parting to moderate medium
subangular blocky; very hard, friable, sticky and plastic; common very fine roots;
many very fine pores; common distinct clay films on faces of peds; common fine
rounded masses of lime; strong effervescence; moderately alkaline; gradual
wavy boundary.

Bk—23 to 38 inches; very pale brown (10YR 7/3) silty clay loam, brown (10YR 5/3)

moist; weak coarse prismatic structure parting to moderate medium subangular
blocky; very hard, friable, sticky and plastic; few very fine roots; common very
fine pores; common fine rounded masses of lime; strong effervescence;
moderately alkaline; gradual wavy boundary.

Bky—38 to 53 inches; light yellowish brown (2.5Y 6/3) silt loam, light olive brown

(2.5Y 5/3) moist; weak medium subangular blocky structure; very hard, friable,
slightly sticky and slightly plastic; few very fine pores; common fine rounded
nests of gypsum; common fine rounded masses of lime; strong effervescence;
moderately alkaline; gradual wavy boundary.

BC—53 to 60 inches; light yellowish brown (2.5Y 6/3) silt loam, light olive brown

Mol

(2.5Y 5/3) moist; massive; slightly hard, friable, slightly sticky and slightly plastic;
few fine rounded masses of lime; strong effervescence; moderately alkaline.

Range in Characteristics

lic epipedon thickness: 7 to 14 inches

Depth to the Bk horizon: 10 to 20 inches

A horizon:

Hue: 10YR or 2.5Y
Value: 2 or 3 moist
Chroma: 2 or 3

Texture: silt loam or loam

Bt horizon:

Hue: 10YR or 2.5Y
Value: 4 or 5, 3 or 4 moist
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Chroma: 2to 4
Texture: silty clay loam, silty clay, or clay

Figure 16. Typical pedon of Ethridge silt loam.
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Btk horizon:
Hue: 10YR or 2.5Y
Value: 5 or 6
Chroma: 2to 4
Texture: silty clay loam, clay, or silty clay

Bk horizon:
Hue: 10YR or 2.5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2 to 4
Texture: silty clay loam, clay loam, or clay

Bky and BC horizon:
Hue: 2.5Y or 5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2 to 4
Texture: silt loam, clay loam, or silty clay loam

Evridge Series

Depth class: Moderately deep

Drainage class: Well drained
Permeability: Moderately rapid over slow
Landform: Pediments

Parent material: Residuum

Slope: 0 to 6 percent

Notes: These soils are sodic.

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

Typical pedon:
Evridge fine sandy loam, 900 feet east and 750 feet north of the southwest corner of
sec. 22, T. 132 N., R. 82 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 12 inches: dark grayish brown (10YR 4/2) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; weak fine and medium subangular blocky structure;
slightly hard, very friable, slightly sticky and nonplastic; many very fine and fine
roots; neutral; clear wavy boundary.

E—12 to 17 inches; light brownish gray (10YR 6/2) loamy fine sand, dark grayish
brown (10YR 4/2) moist; weak medium subangular blocky structure; loose,
nonsticky and nonplastic; common very fine and fine roots; slightly alkaline;
abrupt wavy boundary.

Btn—17 to 21 inches; pale brown (10YR 6/3) fine sandy loam, dark brown
(10YR 4/3) moist; strong medium columnar structure parting to strong coarse
subangular blocky; very hard, very firm, slightly sticky and slightly plastic;
common very fine and fine roots; common distinct clay films on faces of peds;
light brownish gray (10YR 6/2) coatings on tops of columns, dark grayish brown
(10YR 4/2) moist; common distinct clay bridging between mineral grains;
moderately alkaline; abrupt wavy boundary.

Bkz—21 to 31 inches; light brownish gray (2.5Y 6/2) fine sandy loam, dark grayish
brown (2.5Y 4/2) moist; weak coarse prismatic structure parting to weak medium



Billings County, North Dakota 235

subangular blocky; slightly hard, friable, slightly sticky and slightly plastic; few
very fine and fine roots; common fine threads of salt; common fine filaments and
irregularly shaped masses of lime; slight effervescence; moderately alkaline;
clear wavy boundary.

BCyz—31 to 38 inches; light brownish gray (2.5Y 6/2) loamy sand, dark grayish
brown (2.5Y 4/2) moist; weak coarse subangular blocky structure; slightly hard,
friable, nonsticky and nonplastic; few very fine and fine roots; common fine
threads of salt; few medium nests of gypsum; moderately alkaline; gradual wavy
boundary.

Cr—38 to 60 inches; light olive gray (5Y 6/2) soft sandstone bedrock that crushes to
loamy sand, olive gray (5Y 4/2) moist; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to lime: 20 to 40 inches
Depth to soft bedrock: 20 to 40 inches

A horizon:
Hue: 10YR or 2.5Y
Value: 4 or 5, 2 or 3 moist
Chroma: 2 or 3
Texture: sandy loam or fine sandy loam

E horizon:
Hue: 10YR or 2.5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2 or 3
Texture: loamy fine sand or fine sandy loam

Btn horizon:
Hue: 10YR or 2.5Y
Value: 5 or 6, 4 or 5 moist
Chroma: 2 or 3
Texture: fine sandy loam, very fine sandy loam, sandy loam, or loam

Bk horizon:
Hue: 2.5Y or 5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2 or 3
Texture: fine sandy loam or sandy loam

BC horizon:
Hue: 2.5Y or 5Y
Value: 5to 7, 5 or 6 moist
Chroma: 2 or 3
Texture: loamy sand or loamy fine sand

Cr horizon:
Hue: 2.5Y or 5Y
Value: 4 to 6, 4 or 5 moist
Chroma: 2 to 4
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Farfeld Series

Depth class: Shallow

Drainage class: Well drained
Permeability: Moderate over very slow
Landform: Divides

Parent material: Alluvium

Slope: 0 to 6 percent

Taxonomic class: Loamy, mixed, superactive, frigid, shallow Entic Durustolls

Typical pedon:
Farfeld loam, 750 feet west and 200 feet north of the southeast corner of sec. 4,
T.142N., R. 99 W. (Colors are for dry soil unless otherwise stated.) (fig. 17)

A—O0 to 4 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular structure; soft, very friable, slightly sticky
and slightly plastic; many very fine, common medium, and few coarse roots
throughout; neutral; clear smooth boundary.

Bw1—4 to 8 inches; brown (10YR 4/3) loam, dark brown (10YR 3/3) moist; moderate
medium prismatic structure parting to moderate medium subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic; many very fine, few fine,
and few medium roots throughout; common very fine low continuity tubular
pores; 10 percent angular gravel; neutral; clear smooth boundary.

Bw2—8 to 15 inches; brown (10YR 5/3) loam, brown (10YR 4/3) moist; moderate
medium prismatic structure parting to moderate medium subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic; many very fine, few
medium, and few fine roots throughout; many very fine low continuous tubular
pores; 10 percent angular gravel; neutral; abrupt wavy boundary.

2Bgm—15 to 28 inches; strongly cemented silicrete; 5 percent fine earth fraction in
fractures (vertical and horizontal) is light olive brown (2.5Y 5/3) clay loam, olive
brown (2.5Y 4/3) moist; moderate medium angular blocky structure; hard, firm,
sticky and plastic; common very fine and few fine roots in cracks; common
distinct discontinuous clay films on faces of peds and in pores; 95 percent
consolidated silicrete; slightly alkaline; clear wavy boundary.

2Bkgm—28 to 37 inches; strongly cemented indurated silicrete; 10 percent fine earth
fraction in fractures (vertical and horizontal) is light yellowish brown (2.5Y 6/3)
clay, light olive brown (2.5Y 5/3) moist; moderate fine angular blocky structure;
hard, firm, sticky and plastic; common very fine roots in cracks; very few
carbonate coats on rock fragments; strong effervescence; 90 percent
consolidated silicrete; moderately alkaline; clear wavy boundary.

3Bt1—37 to 42 inches; light olive brown (2.5Y 5/4) gravelly clay, olive brown
(2.5Y 4/4) moist; weak coarse prismatic structure parting to weak medium
subangular blocky; hard, firm, sticky and plastic; few very fine roots throughout;
few faint patchy clay films on faces of peds; common fine irregular prominent
strong brown (7.5YR 5/8) iron concretions and common fine irregular distinct
grayish brown (2.5Y 5/2) relict iron depletions; slight effervescence; 20 percent
angular gravel (cemented material); moderately alkaline; gradual wavy
boundary.

3Bt2—42 to 53 inches; light olive brown (2.5Y 5/4) clay, olive brown (2.5Y 4/4) moist;
weak coarse prismatic structure parting to weak medium subangular blocky;
hard, firm, sticky and plastic; few very fine roots throughout; common fine
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moderate continuous tubular pores; common distinct discontinuous clay films on
faces of peds and in pores; horizontal bands of concentrations and depletions
ranging in thickness from 1/2 to 1 1/2 inches; common prominent strong brown

Figure 17. Typical pedon of Farfeld loam.
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(7.5YR 5/8) iron concretions and many prominent olive gray (5Y 5/2) iron
depletions; common nests of gypsum pedogenic throughout; moderately
alkaline; gradual wavy boundary.

3C1—53 to 88 inches; gray (5Y 6/1) clay, dark gray (5Y 4/1) moist; massive; hard,
firm, sticky and plastic; common fine moderate continuous tubular pores;
common fine irregular prominent light olive brown (2.5Y 5/6) iron concretions;
few nests of gypsum pedogenic throughout; very slight effervescence;
moderately alkaline; gradual wavy boundary.

3C2—88 to 120 inches; light gray (5Y 7/2) silty clay, light olive gray (5Y 6/2) moist;
massive; hard, firm, sticky and plastic; common fine irregular prominent brown
(7.5YR 4/4) iron concretions; 98 to 105 inches has iron-manganese concretions;
slightly alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to the Bgm horizon: 10 to 20 inches

A horizon:
Value: 2 or 3 moist
Chroma: 2 or 3
Texture: loam or silt loam

Bw horizon:
Value: 3 to 6, 2 to 4 moist
Chroma: 2 to 4
Texture: loam or silt loam

2Bgm horizon:
Hue: 2.5Y, 10YR, or 5Y
Value: 4 or 5, 3 or 4 moist
Chroma: 4 or 5, 3 or 4 moist
Texture: clay loam, clay, or loam
Notes: It is moderately cemented to very strongly cemented. It has 0 to 10
percent material less than 2 mm.

2Bkqm horizon:
Hue: 2.5Y or 5Y
Value: 5 or 6, 4 or 5 moist
Chroma: 1to 3
Notes: It is moderately cemented to very strongly cemented. It has 0 to 10
percent material less than 2 mm.

3Bt horizon:
Hue: 2.5Y, 5Y, or neutral
Value: 5 to 7, 4 to 6 moist
Chroma: 2 to 4
Texture: clay or silty clay loam
Notes: Rock fragments range from 0 to 25 percent with the higher amounts in
the upper part.

3C horizon:
Hue: 5Y, 2.5Y, or neutral



Billings County, North Dakota 239

Value: 5to 7
Texture: clay, silty clay, or silty clay loam

Farland Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderately slow
Landform: Alluvial flats and alluvial fans
Parent material: Alluvium

Slope: 0 to 6 percent

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

Typical pedon:
Farland silt loam, 1,490 feet north and 1,200 feet west of southeast corner of sec. 1,
T. 139 N., R. 91 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 4 inches; dark grayish brown (10YR 4/2) silt loam, very dark brown
(10YR 2/2) moist; weak medium and fine prismatic and fine subangular blocky
structure parting to moderate fine granular; slightly hard, friable; many roots;
many fine pores; neutral; gradual wavy boundary.

Bt1—4 to 11 inches; grayish brown (10YR 5/2) silty clay loam, very dark grayish
brown (10YR 3/2) moist; moderate medium and fine prismatic structure parting to
strong medium and fine angular blocky; hard, friable; many roots; common fine
pores; faint clay films on faces of peds; neutral; clear wavy boundary.

Bt2—11 to 18 inches; grayish brown (2.5Y 5/2) silty clay loam, dark grayish brown
(2.5Y 4/2) moist; moderate medium and fine prismatic structure parting to strong
medium and fine subangular blocky; hard, friable; common roots; common fine
pores; faint patchy clay films; neutral; gradual wavy boundary.

Bk1—18 to 25 inches; light yellowish brown (2.5Y 6/4) silt loam, grayish brown
(2.5Y 5/2) moist; weak coarse prismatic and moderate coarse subangular blocky
structure; hard, friable; few roots; common fine pores; strong effervescence;
slightly alkaline; clear wavy boundary.

Bk2—25 to 34 inches; light yellowish brown (2.5Y 6/4) loam, light olive brown
(2.5Y 5/4) moist; weak coarse prismatic and moderate coarse and medium
subangular blocky structure; friable; few roots; few fine pores; violent
effervescence; common coarse masses of lime; moderately alkaline; gradual
boundary.

C—34 to 60 inches; light brownish gray (2.5Y 6/2) stratified silt loam, loam, and silty
clay loam, olive brown (2.5Y 4/4) moist; weak coarse to fine subangular blocky
structure parting to weak thin platy; friable; few roots; few fine pores; strong
effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to lime: 8 to 30 inches
Notes: Some pedons have a Btk or BCk horizon.

A horizon:
Value: 4 or 5, 2 or 3 moist
Chroma: 2 or 3
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Bt horizon:
Value: 4t0 6
Chroma: 2 to 4
Texture: silty clay loam or clay loam

Bk horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7, 3 to 5 moist
Chroma: 2to 4
Texture: loam, silt loam, or silty clay loam

C horizon:
Hue: 2.5Y or 5Y
Value: 4t0 6
Chroma: 2 to 4

Farnuf Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderate

Landform: Alluvial flats, ridges, hills, divides, alluvial fans, and stream terraces
Parent material: Alluvium

Slope: 0 to 6 percent

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

Typical pedon:
Farnuf loam, 2,000 feet west and 2,200 feet north of the southeast corner of sec. 25,
T. 137 N., R. 73 W. (Colors are for dry soil unless otherwise stated.)

Ap—o0 to 9 inches; dark grayish brown (10YR 4/2) loam, very dark brown (10YR 2/2)
moist; moderate medium subangular blocky structure parting to moderate fine
granular; soft, friable, slightly sticky and slightly plastic; many fine and medium
roots; many very fine and fine tubular and vesicular pores; neutral; clear smooth
boundary.

Bt1—9 to 15 inches; dark grayish brown (10YR 4/2) clay loam, very dark grayish
brown (10YR 2/2) moist; moderate medium prismatic structure parting to
moderate fine and medium subangular blocky; slightly hard, friable, sticky and
plastic; common fine and medium roots; many fine and medium tubular and
vesicular pores; very few patchy faint dark grayish brown (10YR 4/2) clay films
on faces of peds; slightly alkaline; clear wavy boundary.

Bt2—15 to 23 inches; brown (10YR 5/3) loam, dark brown (10YR 4/3) moist;
moderate medium prismatic structure parting to moderate medium and fine
subangular blocky; slightly hard, friable, sticky and plastic; common fine and
medium roots; many fine and very fine vesicular and tubular pores; very few
patchy faint dark grayish brown (10YR 4/2) clay films on faces of peds; slightly
alkaline; clear wavy boundary.

Bk—23 to 34 inches; pale brown (10YR 6/3) loam, brown (10YR 5/3) moist;
moderate medium prismatic structure parting to weak medium and fine
subangular blocky; hard, friable, sticky and plastic; common fine and medium
roots; many fine and very fine vesicular and tubular pores; common fine masses
of lime; violent effervescence; moderately alkaline; diffuse wavy boundary.
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C—34 to 60 inches; light brownish gray (10YR 6/2) loam, grayish brown (10YR 4/2)
moist; massive; hard, friable, sticky and plastic; common fine and very fine
vesicular and tubular pores; strong effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 15 inches

Ap horizon:
Value: 4 or 5, 2 or 3 moist

Bt horizon:
Chroma: 2 to 4 moist

Bk horizon:
Value: 5 to 7, 4 to 6 moist
Texture: loam, clay loam, or silty clay loam

C horizon:
Value: 5 to 7, 4 to 6 moist
Texture: loam, silt loam, silty clay loam, or clay loam

Felor Series

Depth class: Very deep
Drainage class: Well drained
Permeability: Moderate over slow
Landform: Divides

Parent material: Alluvium

Slope: 6 to 9 percent

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

Typical pedon:
Felor loam, 282 feet east and 72 feet south of the northwest corner of sec. 23,
T. 18 N., R. 15 E. (Colors are for dry soil unless otherwise stated.)

Ap—o0 to 5 inches; grayish brown (10YR 5/2) loam, very dark grayish brown
(10YR 3/2) moist; weak very coarse subangular blocky and weak fine and
medium granular structure; slightly hard, friable, slightly sticky and slightly
plastic; few pebbles; many fine and medium roots; slightly acid; abrupt wavy
boundary.

A—S5 to 11 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; weak coarse prismatic structure parting to weak fine and
medium subangular blocky; slightly hard, friable, slightly sticky and slightly
plastic; common fine roots; slightly acid; clear wavy boundary.

Bt—11 to 28 inches; brown (7.5YR 5/4) sandy clay loam, dark brown (7.5YR 4/4)
moist; moderate fine prismatic structure parting to moderate fine and medium
subangular blocky; hard, firm, slightly sticky and plastic; few fine roots; few
pebbles; shiny film on faces of peds; slightly acid; gradual wavy boundary.

2Bw—28 to 34 inches; pale yellow (5Y 7/3) silty clay, pale olive (5Y 6/3) moist;
strong fine and medium prismatic structure parting to moderate fine and medium
blocky; hard, firm, sticky and plastic; shiny film on faces of peds; few fine roots;
slightly alkaline; abrupt wavy boundary.
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2Bk—34 to 39 inches; light brown (7.5YR 6/4) and pale yellow (5Y 7/3) silty clay,
brown (7.5YR 5/4) and pale olive (5Y 6/3) moist; moderate fine and medium
prismatic structure parting to weak medium subangular blocky; hard, firm, sticky
and plastic; common fine and medium accumulations of lime; strong
effervescence; moderately alkaline; abrupt wavy boundary.

2C—39 to 60 inches; white (2.5Y 8/2) and light reddish brown (5YR 6/3) silty clay,
reddish brown (5Y 5/3) and light brownish gray (2.5Y 6/2) moist; few fine distinct
yellowish brown (10YR 5/6) redoximorphic concentrations; massive; laminated;
hard, firm, sticky and plastic; few fine accumulations of lime; strong
effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to clayey material: 20 to 35 inches

A horizon:
Value: 4 or 5, 2 or 3 moist

Bt horizon:
Hue: 7.5YR, 10YR, or 2.5Y
Value: 4 to 7, 3 to 6 moist
Chroma: 2 to 4
Texture: clay loam or sandy clay loam

2Bk horizon:
Value: 5 to 8, 4 to 6 moist
Chroma: 2 to 4
Notes: Some pedons have a Bk horizon.

2C horizon:
Value: 5 to 8, 4 to 6 moist

Flasher Series

Depth class: Shallow

Drainage class: Somewhat excessively drained
Permeability: Rapid

Landform: Hills, rises on pediments, and ridges
Parent Material: Residuum

Slope: 3 to 70 percent

Taxonomic class: Mixed, frigid, shallow Typic Ustipsamments

Typical pedon:
Flasher loamy fine sand, 1,110 feet north and 195 feet west of southeast corner of
sec. 3, T. 134 N., R. 86 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 6 inches; dark grayish brown (10YR 4/2) loamy fine sand, very dark grayish
brown (10YR 3/2) moist; weak fine subangular blocky structure; very friable,
nonsticky and nonplastic; many roots; quartz grains stained; slight
effervescence; slightly alkaline; gradual wavy boundary.

AC—6 to 10 inches; light olive brown (2.5Y 5/4) loamy fine sand, olive brown
(2.5Y 4/4) moist; weak fine subangular blocky structure; loose, nonsticky and
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nonplastic; common roots; few small hard sandstone fragments; slight
effervescence; slightly alkaline; gradual smooth boundary.

Cr—10 to 60 inches; light yellowish brown (2.5Y 6/4) soft sandstone that crushes to
sand, olive brown (2.5Y 4/4) and light olive brown (2.5Y 5/4) moist; slight
effervescence; moderately alkaline.

Range in Characteristics

Particle-size control section: loamy fine sand, fine sand, loamy sand, or sand
Depth to soft bedrock: 7 to 20 inches

A horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 2 to 4 moist
Chroma: 2 or 3
Texture: loamy fine sand or loamy sand

AC horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 4 to 8, 3 to 6 moist
Chroma: 2 to 4
Texture: loamy fine sand, fine sand, or loamy sand

Cr horizon:
Notes: It is soft sandstone bedrock that crushes to fine sand, sand, or loamy fine
sand.

Fleak Series

Depth class: Shallow

Drainage class: Excessively drained
Permeability: Rapid

Landform: Ridges and hills

Parent material: Residuum

Slope: 6 to 70 percent

Taxonomic class: Mixed, frigid, shallow Aridic Ustipsamments

Typical pedon:

Fleak loamy fine sand, 1,790 feet east and 1,580 feet south of the northwest
corner of sec. 30, T. 129 N., R. 106 W. (Colors are for dry soil unless otherwise
stated.)

A—O0 to 3 inches; grayish brown (10YR 5/2) loamy fine sand, very dark grayish
brown (10YR 3/2) moist; very weak fine granular structure; loose; many matted
roots; neutral; clear wavy boundary.

C1—3 to 8 inches; grayish brown (2.5Y 5/2) loamy fine sand, dark grayish brown
(2.5Y 4/2) moist; single grain; loose; many roots; slight effervescence; slightly
alkaline; gradual smooth boundary.

C2—8 to 17 inches; light brownish gray (2.5Y 6/2) loamy fine sand, grayish brown
(2.5Y 5/2) moist; single grain; common to few roots; slight effervescence; slightly
alkaline; clear wavy boundary
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Cr—17 to 40 inches; pale yellow (2.5Y 7/3) soft layered sandstone, light olive brown
(2.5Y 5/3) moist; hard, brittle, dry, very friable moist; a few roots in upper 8
inches; slight effervescence.

Range in Characteristics

Depth to lime: 0 to 6 inches
Depth to soft bedrock: 7 to 20 inches

A horizon:
Hue: 10YR, 7.5YR, or 2.5Y
Value: 4 to 6, 3 to 5 moist
Chroma: 2 or 3

C horizon:
Hue: 10YR or 2.5Y
Chroma: 2 to 4
Texture: fine sand or loamy fine sand

Cr horizon:
Notes: In some pedons fragments of hard sandstone are in the soft sandstone.

Gerda Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Very slow

Landform: Alluvial fans, hills, ridges, and alluvial flats
Parent material: Alluvium

Slope: 0 to 9 percent

Notes: These soils are saline-sodic.

Taxonomic class: Fine, smectitic, frigid Leptic Torrertic Natrustolls

Typical pedon:
Gerda loam, 590 feet north and 710 feet west of the southeast corner of sec. 29,
T. 137 N., R. 100 W. (Colors are for dry soil unless otherwise stated.)

E—O to 2 inches; light brownish gray (2.5Y 6/2) loam, dark grayish brown (2.5Y 4/2)
moist; moderate medium and thick platy structure; hard, friable, slightly sticky
and slightly plastic; many very fine and fine roots throughout; common very fine
and fine tubular pores; neutral; abrupt wavy boundary.

Btn—2 to 11 inches; dark grayish brown (2.5Y 4/2) silty clay, very dark grayish brown
(2.5Y 3/2) moist; moderate coarse columnar structure parting to strong medium
subangular blocky; extremely hard, extremely firm, sticky and plastic; common
very fine roots between peds; common very fine tubular pores; many continuous
prominent clay films on faces of peds and in pores; moderately alkaline; clear
wavy boundary.

Btkny—11 to 19 inches; light olive brown (2.5Y 5/3) silty clay, olive brown (2.5Y 4/3)
moist; moderate coarse prismatic structure parting to moderate medium
subangular blocky; hard, firm, sticky and plastic; common very fine roots
between peds; common very fine tubular pores; common discontinuous distinct
clay films on vertical and horizontal faces of peds; common fine irregular masses
of gypsum; common fine irregular masses of lime; violent effervescence; strongly
alkaline; gradual wavy boundary.
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Bky—19 to 29 inches; grayish brown (2.5Y 5/2) silty clay loam, dark grayish brown
(2.5Y 4/2) moist; moderate medium subangular blocky structure; hard, firm,
slightly sticky and slightly plastic; common very fine roots throughout; common
very fine tubular pores; common fine irregular masses of gypsum; common fine
irregular masses of lime; violent effervescence; strongly alkaline; gradual wavy
boundary.

Bk—29 to 44 inches; light brownish gray (2.5Y 6/2) silty clay, grayish brown
(2.5Y 5/2) moist; weak fine and medium subangular blocky structure; hard, firm,
sticky and plastic; few very fine tubular pores; common fine irregular masses of
lime; violent effervescence; strongly alkaline; gradual wavy boundary.

C—44 to 80 inches; light brownish gray (2.5Y 6/2) silt loam, grayish brown (2.5Y 5/2)
moist; massive; slightly hard, friable, slightly sticky and slightly plastic; few very
fine tubular pores; strong effervescence; strongly alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to gypsum or other salts: 5 to 16 inches
Notes: Some uncultivated pedons have a thin A horizon.

E horizon:
Hue: 10YR or 2.5Y
Value: 5 or 6, 3 or 4 moist
Chroma: 2 or 3
Texture: loam or silt loam

Btn horizon:
Hue: 2.5Y or 10YR
Value: 4 or 5
Chroma: 2 or 3
Texture: silty clay, clay, silty clay loam, or clay loam

Btnky horizon:
Hue: 2.5Y, 5Y, or 10YR
Value: 5 or 7, 4 or 5 moist
Chroma: 2to 4
Texture: silty clay, silty clay loam, clay loam, or clay

Bky and Bk horizons:
Hue: 2.5Y or 5Y
Chroma: 2 or 3
Texture: silty clay loam, clay loam, or silty clay

C horizon:
Hue: 2.5Y, 5Y, or 10YR
Value: 6 or 7, 4 or 5 moist
Chroma: 2 to 4
Texture: silt loam, loam, or sandy loam

Glendive Series

Depth class: Very deep
Drainage class: Well drained
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Permeability: Moderately rapid
Landform: Flood plains

Parent material: Alluvium

Slope: 0 to 6 percent

Notes: These soils are calcareous.

Taxonomic class: Coarse-loamy, mixed, superactive, calcareous, frigid Aridic
Ustifluvents

Typical pedon:
Glendive fine sandy loam, 1,920 feet west and 2,540 feet south of the northeast
corner of sec. 34, T. 21 N., R. 2 E. (Colors are for dry soil unless otherwise stated.)

Ap—o0 to 5 inches; grayish brown (10YR 5/2) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; weak fine granular structure; very hard, friable, slightly
sticky and plastic; many very fine roots; strong effervescence; moderately
alkaline; clear smooth boundary.

C1—5 to 10 inches; grayish brown (10YR 5/2) loam, dark grayish brown (10YR 4/2)
moist; weak medium subangular blocky structure; very hard, friable, sticky and
plastic; many very fine roots; many very fine pores; strong effervescence;
moderately alkaline; gradual smooth boundary.

C2—10 to 16 inches; light brownish gray (10YR 6/2) silt loam, dark grayish brown
(10YR 4/2) moist; weak coarse prismatic structure; slightly hard, friable, sticky
and plastic; common very fine roots; common very fine pores; strong
effervescence; strongly alkaline; gradual smooth boundary.

C3—16 to 60 inches; light brownish gray (10YR 6/2) fine sandy loam that consists of
thin layers of loam, sandy loam and loamy fine sand, grayish brown (2.5Y 5/2)
moist; massive; slightly hard, very friable, slightly sticky and slightly plastic;
common fine roots grading to few in lower part; common fine pores; strong
effervescence; strongly alkaline.

Range in Characteristics

Ap horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 4 to 6, 3 to 5 moist
Chroma: 2 or 3
Texture: fine sandy loam or sandy loam

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2 to 4
Texture: loam, silt loam, fine sandy loam, or sandy loam
Notes: It has thin layers of loam, sandy loam, silt loam, loamy sand, or loamy fine
sand in the lower part.

Golva Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderate

Landform: Alluvial flats, alluvial fans, hills, ridges, and knolls
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Parent material: Alluvium
Slope: 0 to 15 percent

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

Typical pedon:
Golva silt loam, 1,630 feet north and 2,000 feet west of the southeast corner of
sec. 36, T. 133 N., R. 104 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 5 inches; grayish brown (10YR 5/2) silt loam, very dark grayish brown
(10YR 3/2) moist; moderate medium subangular blocky structure parting to
moderate medium granular; slightly hard, friable, slightly sticky and slightly
plastic; many fine roots; neutral; gradual wavy boundary.

Bw1—5 to 15 inches; grayish brown (2.5Y 5/2) silt loam, very dark grayish brown
(2.5Y 3/2) moist; moderate coarse and medium prismatic structure; slightly hard,
friable, slightly sticky and slightly plastic; many fine roots; slightly alkaline;
gradual wavy boundary.

Bw2—15 to 21 inches; light brownish gray (2.5Y 6/2) silt loam, dark grayish brown
(2.5Y 4/2) moist; moderate medium prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable, slightly sticky and slightly
plastic; few fine roots; strong effervescence; moderately alkaline; clear wavy
boundary.

Bk1—21 to 32 inches; pale yellow (2.5Y 7/4) silt loam, olive brown (2.5Y 4/4) moist;
moderate coarse prismatic structure parting to weak medium subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic; discontinuous thin pebble
line at bottom of horizon; common masses of carbonates; violent effervescence;
moderately alkaline; clear smooth boundary.

Bk2—32 to 40 inches; pale yellow (5Y 8/3) silt loam, olive (5Y 5/3) moist; weak
medium subangular blocky structure; slightly hard, friable, slightly sticky and
slightly plastic; common masses of carbonates; violent effervescence;
moderately alkaline; abrupt wavy boundary.

C—40 to 60 inches; pale yellow (5Y 8/3) silt loam, olive (5Y 5/3) moist; massive;
slightly hard, friable, slightly sticky and slightly plastic; strong effervescence;
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches

Depth to lime: 10 to 22 inches

10 to 40 inch particle-size control section: 18 to 30 percent clay
Notes: The depth to siltstone or silty shale is greater than 40 inches.

A horizon:
Hue: 10YR or 2.5Y
Value: 4 or 5, 2 or 3 moist
Chroma: 2 or 3
Texture: silt loam or loam

Bw horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 3 to 5 moist
Chroma: 2 or 3
Texture: silt loam or silty clay loam
Notes: In some pedons the Bw1 horizon contains carbonates.
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Bk horizon:
Hue: 2.5Y or 5Y
Value: 6 to 8, 4 to 6 moist
Chroma: 2to 4
Texture: silt loam or silty clay loam

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 8, 4 to 6 moist
Chroma: 2to 4
Texture: silt loam, silty clay loam, or loam
Notes: Some pedons have sandy loam or silty clay material between 40 and 60
inches depth.

Grail Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Slow

Landform: Swales and alluvial flats
Parent material: Alluvium

Slope: 0 to 6 percent

Taxonomic class: Fine, smectitic, frigid Vertic Argiustolls

Typical pedon:
Grall silty clay loam, 900 feet west and 900 feet south of the center of sec. 18,
T. 139 N., R. 91 W. (Colors are for dry soil unless otherwise stated.)

Ap—O0 to 5 inches; dark grayish brown (10YR 4/2) silty clay loam, very dark brown
(10YR 2/2) moist; weak coarse and medium subangular blocky structure; soft,
friable; many roots; many pores; neutral; abrupt smooth boundary.

A—S5 to 10 inches; dark gray (10YR 4/1) silty clay loam, very dark brown (10YR 2/2)
moist; weak medium prismatic structure parting to moderate coarse and medium
subangular blocky; slightly hard, friable; many roots; many pores; neutral;
gradual wavy boundary.

Bt1—10 to 13 inches; dark gray (10YR 4/1) silty clay loam, very dark brown
(10YR 2/2) moist; weak medium prismatic structure parting to moderate coarse
and medium subangular blocky and moderate fine granular; firm; common roots;
few pores; faint clay films on faces of prisms and blocks; neutral; gradual smooth
boundary.

Bt2—13 to 24 inches; grayish brown (10YR 5/2) silty clay, very dark grayish brown
(10YR 3/2) moist; moderate coarse prismatic structure parting to strong medium
and fine angular blocky; very hard, firm; few roots; few pores; clay films on faces
of peds; neutral; clear wavy boundary.

Bk—24 to 52 inches; light brownish gray (2.5Y 6/2) silty clay loam, grayish brown
(2.5Y 5/2) moist; very weak medium prismatic structure parting to moderate
coarse and medium subangular blocky; hard, firm; few pores; strong
effervescence; few small masses of lime; moderately alkaline; clear wavy
boundary.



Billings County, North Dakota 249

C—>52 to 60 inches; grayish brown (2.5Y 5/2) silty clay loam, dark grayish brown
(2.5Y 4/2) moist; weak medium subangular blocky structure; hard, firm; strong
effervescence; few small masses of lime; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 16 to more than 40 inches
Notes: Some pedons have an AB, Btk, or BCk horizon.

Ap horizon:
Value: 3 or 4, 2 or 3 moist

Bt horizon:
Value: 310 5, 2 to 4 moist
Chroma: 1to 3

Bk horizon:
Hue: 10YR or 2.5Y
Value: 4 to 7, 3 to 5 moist
Chroma: 3to 4

Hanly Series

Depth class: Very deep

Drainage class: Somewhat excessively drained
Permeability: Rapid

Landform: Flood plains

Parent material: Alluvium

Slope: 0 to 6 percent

Taxonomic class: Sandy, mixed, frigid Aridic Ustifluvents

Typical pedon:
Hanly fine sandy loam, 100 feet south and 90 feet east of the northwest corner of
sec. 27, T. 135 N., R. 105 W. (Colors are for dry soil unless otherwise stated.)

A—O0 to 5 inches; light brownish gray (2.5Y 6/2) fine sandy loam, dark grayish brown
(2.5Y 4/2) moist; weak fine granular structure; soft, very friable, nonsticky and
nonplastic; many fine and few coarse roots; slight effervescence; slightly
alkaline; clear smooth boundary.

C1—b5 to 14 inches; grayish brown (2.5Y 5/2) loamy sand, dark grayish brown
(2.5Y 4/2) moist; single grain; loose, nonsticky and nonplastic; common fine and
few large roots; dark and light colored sand grains have salt and pepper
appearance; slight effervescence; slightly alkaline; abrupt smooth boundary.

C2—14 to 16 inches; light brownish gray (2.5Y 6/2) finely stratified fine sandy loam,
dark grayish brown (2.5Y 4/2) moist; few brownish yellow (10YR 6/6) stains on
faces of plate-like stratifications; massive; slightly hard, very friable, slightly
sticky and nonplastic; common fine roots; slight effervescence; slightly alkaline;
abrupt smooth boundary.

C3—16 to 60 inches; light brownish gray and grayish brown (2.5Y 6/2 and 5/2) finely
stratified loamy fine sand and loamy sand with thin bands of loam and sand, dark
grayish brown (2.5Y 4/2) moist; massive; soft, nonsticky and nonplastic; slight
effervescence; slightly alkaline.
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Range in Characteristics

10 to 40 inch particle-size control section: loamy fine sand or loamy sand
averaging less than 10 percent clay It is stratified and contains one or more very thin
layers of loam, silt loam, or very fine sandy loam.

Notes: Some pedons have thin Ab horizons below a depth of 40 inches.

A horizon:
Hue: 2.5Y or 10YR
Value: 5 to 7, 4 to 6 moist
Chroma: 2 or 3
Texture: fine sandy loam or sandy loam

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2to 4
Notes: Some pedons contain thin coarse sand layers below a depth of 30
inches.

Haplustolls

Depth class: Very deep
Drainage class: Well drained
Permeability: Moderate
Landform: Stream terraces
Parent material: Alluvium
Slope: 0 to 6 percent

Taxonomic class: Haplustolls

Typical pedon:

Haplustolls gravelly loam, 2,050 feet west and 1,000 feet north of the southeast
corner of sec. 13, T. 143 N., R. 100 W. (Colors are for dry soil unless otherwise
stated.)

A—O0 to 12 inches; brown (10YR 4/3) gravelly loam, dark brown (10YR 3/3) moist;
weak fine granular structure; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; common very fine tubular pores; 15 percent
subangular-shaped gravel; neutral; clear smooth boundary.

C1—12 to 19 inches; light olive brown (2.5Y 5/4) very gravelly sandy loam, olive
brown (2.5Y 4/4) moist; massive; slightly hard, very friable, nonsticky and
nonplastic; common very fine roots; 40 percent subangular-shaped gravel;
common fine irregular-shaped masses of lime; slight effervescence; slightly
alkaline; clear smooth boundary.

2C2—19 to 48 inches; pale yellow (5Y 7/4) fine sandy loam, olive (5Y 5/4) moist;
massive; soft, very friable, nonsticky and nonplastic; neutral; gradual wavy
boundary.

2C3—48 to 60 inches; light olive gray (5Y 6/2) fine sandy loam, olive gray (5Y 5/2)
moist; massive; soft, very friable, nonsticky and nonplastic; neutral.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
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A horizon:
Hue: 10YR or 2.5Y
Value: 4 or 5, 3 or 4 moist
Chroma: 2 or 3
Texture: loam or sandy loam
Notes: Rock fragments range from 0 to 25 percent.

C horizon:
Hue: 10YR or 2.5Y
Value: 5 or 6, 4 or 5 moist
Chroma: 2to 4
Texture: sandy loam, loam, or fine sandy loam
Notes: Rock fragments range from 15 to 50 percent.

2C horizon:
Hue: 2.5Y or 5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2 to 4
Texture: fine sandy loam, loam, or sandy loam

Harriet Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Slow

Landform: Drainageways and alluvial flats
Parent material: Alluvium

Slope: 0 to 3 percent

Notes: These soils are saline-sodic.

Taxonomic class: Fine, smectitic, frigid Typic Natraquolls

Typical pedon:
Harriet silt loam, 1,650 feet east and 40 feet north of the southwest corner of sec. 34,
T. 139 N., R. 79 W. (Colors are for dry soil unless otherwise stated.)

E—O0 to 2 inches; very dark gray (N 3/0) silt loam, gray (N 5/0 and 6/0) dry; weak
thick and medium platy structure; friable; many fine roots; common fine pores;
few salt crystals visible when soil is dry; moderately alkaline; abrupt wavy
boundary.

Btn—2 to 6 inches; black (N 2/0) clay loam, dark gray (N 4/0) dry; moderate medium
columnar structure; extremely hard, firm; coatings of very dark gray (N 3/0) on
faces of peds; gray (N 5/0 dry) on tops and sides of columns; slight
effervescence on inside of columns; strongly alkaline; clear wavy boundary.

Btnz—6 to 18 inches; very dark grayish brown (2.5Y 3/2) clay loam, grayish brown
(2.5Y 5/2) dry; moderate coarse prismatic and weak medium subangular blocky
structure; very hard, firm; few roots; common medium pores; common fine white
salt crystals; strong effervescence; strongly alkaline; gradual wavy boundary.

Bz1—18 to 28 inches; dark grayish brown (2.5Y 4/2) loam, grayish brown and light
brownish gray (2.5Y 5/2 and 6/2) dry; weak coarse prismatic structure; very hard,
firm; few fine roots; few medium and fine pores; fine salt crystals visible when
dry; violent effervescence; strongly alkaline; abrupt smooth boundary.
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2Bz2—28 to 38 inches; light olive brown (2.5Y 5/3) very fine sandy loam, light
yellowish brown (2.5Y 6/3) dry; weak coarse prismatic and weak coarse and
medium subangular blocky structure; very hard, friable; few fine pores; common
very fine salt crystals that are visible when dry; strong effervescence; strongly
alkaline; abrupt smooth boundary.

3Ab—38 to 40 inches; very dark gray (N 3/0) clay loam, dark gray (N 4/0) dry; few
medium distinct olive brown (2.5Y 4/3) redoximorphic concentrations; weak
coarse prismatic structure; very hard, firm; few fine roots; strong effervescence;
strongly alkaline; abrupt smooth boundary.

3C—40 to 60 inches; olive brown (2.5Y 4/3) stratified loam and clay loam, light
yellowish brown (2.5Y 6/3) dry; weak coarse and medium subangular blocky
structure; very hard, friable; strong effervescence; strongly alkaline.

Range in Characteristics

Notes: Some pedons have an A, Bk, BCk, or C horizon.

Btn horizon:
Hue: 10YR, 2.5Y, or neutral
Value: 2 to 4 moist
Chroma: 0 to 2

Bz and 2Bz horizons:
Hue: 2.5Y or 5Y
Value: 3 to 5 moist

3C horizon:
Hue: 2.5Y or 5Y
Value: 3 to 5 moist
Notes: Some pedons do not have a 3C horizon.

Havre Series

Depth class: Very deep

Drainage class: 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 Aridic
Ustifluvents

Typical pedon:
Havre silt loam, 2,200 feet south and 810 feet west of northeast corner of sec. 27,
T. 143 N., R. 105 E. (Colors are for dry soil unless otherwise stated.)

A—O0 to 6 inches; light brownish gray (10YR 6/2) silt loam, dark grayish brown
(10YR 4/2) moist; weak thin platy structure; soft, very friable, sticky and plastic;
common very fine and fine roots; few very fine pores; strong effervescence;
slightly alkaline; clear smooth boundary.

C1—6 to 10 inches; light brownish gray (10YR 6/2) silt loam, dark grayish brown
(10YR 4/2) moist; weak medium subangular blocky structure parting to weak



Billings County, North Dakota 253

very thin platy; slightly hard, very friable, sticky and plastic; common very fine
and fine roots; common very fine pores; thin dark layers throughout; strong
effervescence; slightly alkaline; abrupt smooth boundary.

C2—10 to 25 inches; light brownish gray (10YR 6/2) silt loam, dark grayish brown
(10YR 4/2) moist; weak medium subangular blocky structure parting to moderate
thin platy; slightly hard, very friable, sticky and plastic; common fine roots;
common very fine pores; thin dark layers throughout; violent effervescence;
slightly alkaline; abrupt smooth boundary.

C3—25 to 32 inches; light brownish gray (2.5Y 6/2) loam, grayish brown (2.5Y 5/2)
moist; massive; soft, very friable, slightly sticky and slightly plastic; few very fine
roots; few very fine pores; violent effervescence; moderately alkaline; clear wavy
boundary.

C4—32 to 54 inches; light brownish gray (2.5Y 6/2) stratified silt loam and silty clay
loam, dark grayish brown (2.5Y 4/2) moist; massive with strata separating to
weak thin plates; slightly hard, very friable, sticky and plastic; few very fine roots;
few very fine pores; strong effervescence; moderately alkaline; clear wavy
boundary.

C5—54 to 60 inches; light brownish gray (2.5Y 6/2) loam, dark grayish brown
(2.5Y 4/2) moist; massive; soft, very friable, slightly sticky and slightly plastic;
thin dark layers throughout; violent effervescence; slightly alkaline.

Range in Characteristics

A horizon:
Hue: 10YR or 2.5Y
Value: 5 or 6, 4 or 5 moist
Chroma: 2 or 3
Texture: loam or silt loam

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 5 or 6
Chroma: 2 or 3
Texture: loam or silt loam with thin strata of silty clay loam
Notes: It has 15 to 60 percent rock fragments below a depth of 40 inches in
some pedons.

Havrelon Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderate
Landform: Flood plains

Parent material: Alluvium

Slope: 0 to 2 percent

Notes: These soils are calcareous.

Taxonomic class: Fine-loamy, mixed, superactive, calcareous, frigid Typic
Ustifluvents

Typical pedon:
Havrelon silt loam, 2,565 feet south and 75 feet east of the northwest corner of
sec. 2, T. 139 N., R. 81 W. (Colors are for dry soil unless otherwise stated.)
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Ap—o0 to 13 inches; light brownish gray (2.5Y 6/2) silt loam, dark grayish brown
(2.5Y 4/2) moist; moderate medium granular structure; very friable; common
roots; common fine pores; slight effervescence; slightly alkaline; abrupt smooth
boundary.

C1—13 to 18 inches; grayish brown (2.5Y 5/2) silty clay loam, very dark grayish
brown (2.5Y 3/2) moist; moderate medium granular structure; contains a thin
stratification; friable; common fine and few large roots; common fine pores; slight
effervescence; slightly alkaline; abrupt smooth boundary.

C2—18 to 26 inches; light brownish gray (2.5Y 6/2) silt loam, dark grayish brown
(2.5Y 4/2) moist; moderate medium granular structure; very friable; few roots;
slight effervescence; slightly alkaline; clear smooth boundary.

C3—26 to 40 inches; thinly stratified light gray (2.5Y 7/2) and light brownish gray
(2.5Y 6/2) very fine sandy loam, dark grayish brown (2.5Y 4/2) moist; massive;
very friable; thin strata of fine sandy loam and silty clay loam; slight
effervescence; slightly alkaline; clear smooth boundary.

C4—40 to 46 inches; thinly stratified olive gray (5Y 5/2) silt loam and silty clay loam,
olive gray (5Y 4/2) moist; common medium distinct reddish yellow (5YR 7/8)
redoximorphic concentrations; massive; friable; slight effervescence; slightly
alkaline; clear smooth boundary.

C5—46 to 60 inches; pale yellow (5Y 7/3) very fine sandy loam, olive (5Y 4/3) moist;
massive; very friable; slight effervescence; slightly alkaline.

Range in Characteristics

Salinity: The soil is saline in some map units.
Notes: Some pedons have an Ab horizon.

Ap horizon:
Hue: 10YR or 2.5Y
Value: 3 or 4 moist

C horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 3 to 5 moist

Haydraw Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderately slow

Landform: Alluvial fans and paleoterrraces
Parent material: Alluvium

Slope: 0 to 6 percent

Taxonomic class: Fine-silty, mixed, superactive, frigid Aridic Calciustolls

Typical pedon:
Haydraw silt loam, 1,675 feet west and 610 feet south of the northeast corner of
sec. 2, T. 146 N., R. 102 W. (Colors are for dry soil unless otherwise stated.)

A—oO to 6 inches; dark grayish brown (10YR 4/2) silt loam, very dark grayish brown
(10YR 3/2) moist; weak fine subangular blocky structure parting to moderate
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medium granular; slightly hard, friable, slightly sticky and slightly plastic; many
very fine roots; slight effervescence; slightly alkaline; clear smooth boundary.

Bk1—®6 to 18 inches; grayish brown (10YR 5/2) silt loam, dark grayish brown
(10YR 4/2) moist; moderate coarse prismatic structure parting to moderate
coarse subangular blocky; hard, firm, slightly sticky and slightly plastic; common
very fine roots; common very fine tubular pores; strong effervescence; few fine
masses of carbonates; moderately alkaline; clear wavy boundary.

Bk2—18 to 28 inches; light yellowish brown (2.5Y 6/3) silt loam, light olive brown
(2.5Y 5/3) moist; moderate coarse prismatic structure parting to moderate coarse
subangular blocky; hard, firm, slightly sticky and slightly plastic; common very
fine roots; many very fine tubular pores; violent effervescence; few fine masses
of carbonates; moderately alkaline; clear wavy boundary.

Bk3—28 to 41 inches; light yellowish brown (2.5Y 6/3) silt loam, light olive brown
(2.5Y 5/3) moist; moderate coarse prismatic structure parting to moderate coarse
subangular blocky; slightly hard, friable, slightly sticky and slightly plastic;
common very fine roots; common very fine tubular pores; violent effervescence;
few fine masses of carbonates; moderately alkaline; gradual wavy boundary.

BCk—41 to 58 inches; light yellowish brown (2.5Y 6/4) silt loam, olive brown
(2.5Y 4/4) moist; weak coarse prismatic structure; slightly hard, friable, slightly
sticky and slightly plastic; few very fine roots; common very fine tubular pores;
strong effervescence; few fine masses of carbonates; moderately alkaline;
gradual wavy boundary.

C—58 to 80 inches; light yellowish brown (2.5Y 6/4) silt loam, olive brown (2.5Y 4/4)
moist; massive; slightly hard, friable, slightly sticky and slightly plastic; common
very fine tubular pores; strong effervescence; moderately alkaline.

Range in Characteristics:

Depth to the calcic horizon: less than 16 inches
Notes: Some pedons have an ABk horizon or a calcareous Bw horizon.

A horizon:
Hue: 10YR or 2.5Y
Value: 4 or 5
Chroma: 2 or 3

Bk horizon:
Value: 5t0 7
Chroma: 2 to 4
Texture: silt loam or silty clay loam

C horizon:
Hue: 10YR or 2.5Y
Value: 6 or 7, 4 or 5 moist
Chroma: 2 to 4
Texture: silt loam, silty clay loam, or very fine sandy loam

Heil Series

Depth class: Very deep
Drainage class: Poorly drained
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Permeability: Very slow
Landform: Depressions

Parent material: Alluvium

Slope: 0 to 1 percent

Notes: These soils are saline-sodic.

Taxonomic class: Fine, smectitic, frigid Typic Natraquerts

Typical pedon:
Heil silt loam, 650 feet west and 20 feet south of the northeast corner of sec. 14,
T. 135 N., R. 100 W. (Colors are for dry soil unless otherwise stated.)

E—O0 to 3 inches; dark gray (10YR 4/1) silt loam, light gray (10YR 6/1) dry; common
fine distinct brown (10YR 5/3) and dark brown (10YR 4/3) redoximorphic
concentrations; moderate fine subangular blocky and weak thin platy structure;
firm; many roots; many fine pores; neutral; abrupt wavy boundary.

Btn—3 to 7 inches; very dark gray (2.5Y 3/1) silty clay, gray (2.5Y 5/1) dry; strong
coarse and medium columnar structure parting to strong coarse medium and fine
angular blocky; extremely hard, very firm; roots in cracks; few pores; slightly
alkaline; gradual smooth boundary.

Btng—7 to 24 inches; very dark gray (5Y 3/1) silty clay, gray (5Y 5/1) dry; strong very
coarse prismatic structure parting to strong coarse and medium angular blocky;
extremely hard, very firm; few roots; surface of peds has a glossy appearance
when moist; few tongues of E (5Y 6/1) dry; moderately alkaline; gradual wavy
boundary.

Bg—24 to 38 inches; dark gray (5Y 4/1) silty clay, light gray (5Y 6/1) dry; moderate
coarse angular blocky structure; extremely hard, very firm; strong effervescence;
moderately alkaline; gradual wavy boundary.

Byg1—238 to 44 inches; dark gray (5Y 4/1) silty clay, light gray (5Y 6/1) dry; weak
coarse and fine angular blocky structure; very firm; few fine gypsum crystals;
strong effervescence; moderately alkaline; diffuse wavy boundary.

Byg2—44 to 52 inches; olive (5Y 4/3) silty clay, pale olive (5Y 6/3) dry; weak coarse
subangular blocky structure; very firm; common gypsum crystals; strong
effervescence; strongly alkaline; gradual wavy boundary.

Cg—52 to 60 inches; olive (5Y 5/4) silty clay, pale olive (5Y 6/3) dry; many strong
brown (7.5YR 5/6) and yellowish brown (10YR 5/6) redoximorphic concentrations
and gray (5Y 5/1) redoximorphic depletions; massive; few large white masses of
lime; strong effervescence; strongly alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 45 inches

Depth to lime: 12 to 40 inches

Depth to the Btn horizon: 1 to 4 inches

Notes: Some pedons have an A horizon up to 3 inches thick. Some pedons have a
Btkn or Bk horizon.

E horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 2 to 5, 4 to 8 dry
Chroma: 1 or 2

Btn horizon:
Hue: 10YR, 2.5Y, or 5Y
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Value: 2 to 4, 4 to 6 dry
Chroma: 1 or 2
Texture: silty clay or clay

Bg and Byg horizons:
Hue: 2.5Y or 5Y
Value: 3t0 5, 4 to 7 dry
Texture: silty clay, clay, silty clay loam, or clay loam

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

Janesburg Series

Depth class: Moderately deep

Drainage class: Well drained

Permeability: Very slow

Landform: Pediments, divides, knolls, hills, escarpments, and ridges
Parent material: Residuum

Slope: 0 to 25 percent

Notes: These soils are sodic.

Taxonomic class: Fine, smectitic, frigid Typic Natrustrolls

Typical pedon:
Janesburg silt loam, 2,050 feet south and 50 feet east of the northwest corner of
sec. 36, T. 137 N., R. 87 W. (Colors are for dry soil unless otherwise stated.)

A—O to 8 inches; dark grayish brown (10YR 4/2) silt loam, very dark brown
(10YR 2/2) moist; moderate fine and medium subangular blocky structure; hard,
firm, sticky and plastic; many fine and very fine roots; common fine pores;
slightly acid; clear wavy boundary.

E—8 to 10 inches; light brownish gray (10YR 6/2) silt loam, dark grayish brown
(10YR 4/2) moist; moderate medium subangular blocky structure parting to weak
medium platy; slightly hard, friable, sticky and plastic; many fine and very fine
roots; many fine pores; slightly acid; abrupt wavy boundary.

Btn1—10 to 16 inches; grayish brown (10YR 5/2) silty clay, very dark grayish brown
(10YR 3/2) moist; strong medium columnar structure parting to strong fine
angular blocky; very hard, very firm, very sticky and very plastic; common fine
and very fine roots between peds; common fine pores; many faint dark grayish
brown (10YR 4/2) dry clay films on faces of peds; column tops coated with light
brownish gray (10YR 6/2) dry E material; slightly alkaline; clear wavy boundary.

Btn2—16 to 21 inches; light brownish gray (10YR 6/2) silty clay, dark grayish brown
(2.5Y 4/2) moist; moderate medium prismatic structure parting to moderate
medium angular blocky; very hard, very firm, very sticky and very plastic; few fine
roots; common fine pores; few faint grayish brown (2.5Y 5/2) dry clay films on
faces of peds; slightly alkaline; abrupt wavy boundary.

BCk—21 to 26 inches; light yellowish brown (2.5Y 6/4) silt loam, olive brown
(2.5Y 4/4) moist; moderate medium prismatic structure parting to weak medium
subangular blocky; hard, firm, slightly sticky and slightly plastic; few fine roots;
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few fine pores; few medium irregular masses of lime; strong effervescence;
moderately alkaline; clear wavy boundary.

Cr—26 to 60 inches; light yellowish brown (2.5Y 6/4) and olive yellow (2.5Y 6/6) soft
siltstone bedrock, olive brown (2.5Y 4/4) and light olive brown (2.5Y 5/6) moist;
common irregular masses of lime between siltstone stratifications; strong
effervescence; moderately alkaline.

Range in Characteristics

Depth to gypsum or other salts: More than 16 inches
Depth to soft bedrock: 20 to 40 inches

A horizon:
Value: 4 or 5, 2 or 3 moist
Chroma: 2 or 3
Texture: silt loam, loam, or fine sandy loam

E horizon:
Value: 5 or 6, 3 or 4 moist
Chroma: 1to 3
Texture: silt loam, loam, or fine sandy loam

Btn horizon:
Value: 4 to 6, 3 to 5 moist
Chroma: 2 to 4
Texture: silty clay, clay, silty clay loam, or clay loam

BCk horizon:
Hue: 2.5Y or 5Y
Value: 5 to 7, 4 to 6 moist
Chroma: 2to 4
Texture: loam, silt loam, clay loam, silty clay loam, or silty clay

Cr horizon:
Notes: It is soft shale, siltstone, or mudstone.

Kirby Series

Depth class: Very deep

Drainage class: Excessively drained
Permeability: Rapid

Landform: Hills and ridges

Parent material: Residuum

Slope: 6 to 70 percent

Notes: These soils are calcareous.

Taxonomic class: Loamy-skeletal over fragmental, mixed, superactive, calcareous,
frigid Aridic Ustorthents

Typical pedon:
Kirby very channery loam, 700 feet north and 700 feet east of the southwest corner
of sec. 35, T. 7 S., R. 42 E. (Colors are for dry soil unless otherwise stated.)

A—oO0 to 4 inches; reddish brown (5YR 5/4) very channery loam, reddish brown
(5YR 4/4) moist; weak fine granular structure; soft, very friable, slightly sticky and



Billings County, North Dakota 259

slightly plastic; many fine and very fine roots; 40 percent porcelanite channers;
slight effervescence; moderately alkaline; clear wavy boundary.

Bk—4 to 12 inches; reddish brown (5YR 5/4) extremely channery loam, reddish
brown (5YR 4/4) moist; weak fine granular structure; slightly hard, friable, slightly
sticky and slightly plastic; common fine and very fine roots between and matted
on top of channers; 70 percent porcelanite channers, 5 percent flagstones;
common distinct lime coats on rock fragments; strong effervescence; moderately
alkaline; gradual wavy boundary.

2C—12 to 60 inches; light red (2.5YR 6/6) hard, shattered and fractured porcelanite,
red (2.5YR 5/6) moist; few fine roots in cracks; common faint lime coats on lower
surfaces of fragments in the upper few inches of the horizon.

Range in Characteristics

Depth to fragmental material: 11 to 20 inches
10 to 40 inch particle-size control section: 40 to 90 percent porcelanite rock
fragments

A horizon:
Hue: 5YR or 7.5YR
Value: 5 or 6, 4 or 5 moist
Chroma: 3to 6
Notes: Rock fragments range from 15 to 60 percent. The fragments are 0 to 10
percent flagstones and stones and 15 to 70 percent channers.

Bk horizon:
Hue: 2.5YR, 5YR, or 7.5YR
Value: 5 to 7, 4 to 6 moist
Chroma: 3to 6
Texture: loam or sandy loam
Notes: Rock fragments range from 40 to 90 percent. The fragments are 5 to 20
percent flagstones and cobbles and 35 to 70 percent channers.

2C horizon:
Notes: It consists of highly fractured and displaced porcelanite. The fragments
are flagstones, stones, and channers. Rock fragments range from 90 to 95
percent.

Korell Series

Depth class: Very deep
Drainage class: Well drained
Permeability: Moderate
Landform: Flood plains
Parent material: Alluvium
Slope: 0 to 2 percent

Taxonomic class: Fine-loamy, mixed, superactive, frigid Fluventic Haplustolls

Typical pedon:
Korell silt loam, 2,200 feet east and 50 feet south of the northwest corner of sec. 36,
T. 138 N., R. 86 W. (Colors are for dry soil unless otherwise stated.)

Ap—o0 to 8 inches; dark grayish brown (10YR 4/2) silt loam, very dark grayish brown
(10YR 3/2) moist; weak medium prismatic structure parting to weak medium
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subangular blocky; slightly hard, friable, slightly sticky and slightly plastic; many
very fine and fine roots; many very fine pores; slightly alkaline; abrupt smooth
boundary.

Bw—38 to 15 inches; light olive brown (2.5Y 5/3) loam, olive brown (2.5Y 4/3) moist;
weak medium prismatic structure parting to weak medium subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic; many very fine roots;
many very fine pores; strong effervescence; moderately alkaline; clear wavy
boundary.

Bk—15 to 27 inches; light yellowish brown (2.5Y 6/3) loam, olive brown (2.5Y 4/3)
moist; weak coarse prismatic structure parting to weak medium subangular
blocky; slightly hard, friable, slightly sticky and slightly plastic; common very fine
roots; common very fine pores; common fine irregularly shaped masses of lime;
violent effervescence; moderately alkaline; abrupt smooth boundary.

Ab—27 to 32 inches; grayish brown (10YR 5/2) silt loam, very dark grayish brown
(10YR 3/2) moist; weak coarse prismatic structure parting to weak medium
subangular blocky; slightly hard, friable, slightly sticky and slightly plastic;
common very fine roots; common very fine pores; many fine irregularly shaped
masses of lime; violent effervescence; moderately alkaline; clear smooth
boundary.

Bk'—32 to 48 inches; light yellowish brown (2.5Y 6/3) silt loam, olive brown
(2.5Y 4/3) moist; weak coarse prismatic structure parting to weak medium
subangular blocky; slightly hard, friable, slightly sticky and slightly plastic; few
very fine roots; common very fine pores; many fine irregularly shaped masses of
lime; violent effervescence; moderately alkaline; gradual wavy boundary.

C—48 to 60 inches; light yellowish brown (2.5Y 6/3) stratified silt loam, olive brown
(2.5Y 4/3) moist; massive; slightly hard, friable, slightly sticky and slightly plastic;
common very fine pores; common fine irregularly shaped masses of lime; violent
effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 15 inches
Notes: The organic carbon decreases irregularly with depth. An Ab horizon up to 6
inches thick is allowed.

A horizon:
Value: 4 or 5, 2 or 3 moist
Chroma: 1 or 2
Texture: loam or silt loam

Bw horizon:
Hue: 10YR or 2.5Y
Value: 5 or 6
Chroma: 2 or 3
Texture: loam or silt loam

BCk, Bk, or C horizons:
Hue: 10YR or 2.5Y
Value: 5 or 6, 4 or 5 moist
Chroma: 2 or 3
Texture: loam or silt loam
Notes: The C horizon is stratified.
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Kremlin Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderate

Landform: Alluvial flats, alluvial fans, hills, stream terraces, ridges, escarpments,
and paleoterraces

Parent material: Alluvium

Slope: 0 to 25 percent

Taxonomic class: Fine-loamy, mixed, superactive, frigid Aridic Haplustolls

Typical pedon:
Kremlin loam, 1,000 feet south and 1,700 feet east of the northwest corner of
sec. 23, T. 30 N., R. 10 E. (Colors are for dry soil unless otherwise stated.)

Ap—O0 to 6 inches; grayish brown (10YR 5/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate fine granular structure; soft, very friable, sticky and
plastic; many fine and very fine roots; neutral; abrupt smooth boundary.

A—6 to 11 inches; dark grayish brown (2.5Y 4/2) loam, very dark grayish brown
(2.5Y 3/2) moist; moderate medium prismatic structure parting to moderate fine
and medium subangular blocky; slightly hard, very friable, sticky and plastic;
many very fine roots; many very fine pores; neutral; clear smooth boundary.

Bw—11 to 19 inches; grayish brown (2.5Y 5/2) loam, dark grayish brown (2.5Y 4/2)
moist; weak medium subangular blocky structure; slightly hard, friable, sticky and
plastic; many very fine roots; many very fine pores; neutral; clear smooth
boundary.

Bk1—19 to 31 inches; light brownish gray (2.5Y 6/2) loam, dark grayish brown
(2.5Y 4/4) moist; weak fine subangular blocky structure; hard, friable, sticky and
plastic; many very fine roots; many very fine pores; few fine masses of lime;
strong effervescence; moderately alkaline; clear smooth boundary.

Bk2—31 to 60 inches; light yellowish brown (2.5Y 6/4) loam, grayish brown
(2.5Y 5/2) moist; weak fine subangular blocky structure; hard, friable, sticky and
plastic; common very fine roots; common very fine pores; common fine masses
of lime; violent effervescence; moderately alkaline; gradual boundary.

Range in Characteristics

Mollic epipedon thickness: 7 to 15 inches
Depth to the Bk horizon: 10 to 24 inches

A horizons:
Value: 4 or 5, 3 or 4 moist
Chroma: 2 or 3
Texture: loam or silt loam

Bw horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 3 to 5 moist
Chroma: 2 to 4
Texture: loam, silt loam, or clay loam

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

Lallie Series

Depth class: Very deep

Drainage class: Poorly drained
Permeability: Slow

Landform: Drainageways

Parent material: Alluvium

Slope: 0 to 2 percent

Notes: These soils are calcareous.

Taxonomic class: Fine, smectitic, calcareous, frigid Vertic Fluvaquents

Typical pedon:
Lallie silty clay loam, 2,630 feet east and 1,300 feet south of the northwest corner of
sec. 21, T. 151 N., R. 61 W. (Colors are for moist soil unless otherwise stated.)

A—O0 to 2 inches; black (10YR 2/1) silty clay loam, dark gray (10YR 4/1) dry;
moderate medium and fine granular structure; slightly hard, friable, sticky and
plastic; many roots; common fine flecks of salt; strong effervescence; slightly
alkaline; abrupt smooth boundary.

Cg —2 to 24 inches; dark gray (5Y 4/1) silty clay loam, light gray and gray (5Y 6/1)
dry; common medium prominent dark yellowish brown (10YR 4/4) redoximorphic
concentrations; weak coarse prismatic structure parting to moderate fine
subangular blocky; slightly hard, friable, sticky and plastic; common fine roots;
few fine flecks of salt; violent effervescence; slightly alkaline; abrupt wavy
boundary.

Ab—24 to 32 inches; black (N 2/0) silty clay, very dark gray (5Y 3/1) dry; weak
coarse prismatic structure parting to moderate medium and fine subangular
blocky; hard, firm, very sticky and very plastic; few fine roots; common fine flecks
of salt; few snail shell fragments; strong effervescence; moderately alkaline;
gradual wavy boundary.

Cg'—32 to 60 inches; olive gray (5Y 4/2) silty clay, light gray and gray (5Y 6/1) dry;
common fine prominent yellowish brown (10YR 5/4) redoximorphic
concentrations; massive; very hard, very firm, very sticky and very plastic; few
flecks of salt; common snail fragments; strong effervescence; slightly alkaline.

Range in Characteristics

10 to 40 inch particle-size control section average: 35 to 60 percent clay
Notes: Some pedons have an O horizon.

A horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 2 to 4, 3 to 6 dry
Chroma: 1 or 2

Cg horizon:
Hue: 2.5Y, 5Y, or neutral
Value: 3 to 6, 4 to 8 dry
Chroma: 0 to 2
Texture: silty clay loam, silty clay, or clay
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Lambert Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderately slow
Landform: Alluvial fans

Parent material: Alluvium

Slope: 0 to 15 percent

Notes: These soils are calcareous.

Taxonomic class: Fine-silty, mixed, superactive, calcareous, frigid Typic
Ustorthents

Typical pedon:
Lambert silt loam, 550 feet west and 600 feet north of the south 1/4 corner of sec. 7,
T.18S., R. 27 E. (Colors are for dry soil unless otherwise stated.)

A—O0 to 5 inches; grayish brown (2.5Y 5/2) silt loam, dark grayish brown (2.5Y 4/2)
moist; weak fine granular structure; soft, very friable, slightly sticky and slightly
plastic; many very fine roots; many very fine interstitial pores; slight
effervescence; moderately alkaline; gradual boundary.

C1—b5 to 22 inches; light brownish gray (2.5Y 6/2) silt loam, dark grayish brown
(2.5Y 4/2) moist; weak medium prismatic structure grading with increased depth
to massive; many grading to few very fine roots; common very fine and fine
tubular pores; strong effervescence; moderately alkaline; gradual boundary.

C2—22 to 36 inches; light olive gray (5Y 6/2) silt loam, olive gray (5Y 4/2) moist;
massive; hard, friable, slightly sticky and slightly plastic; few very fine roots;
common very fine and fine tubular pores; strong effervescence; moderately
alkaline; gradual boundary.

C3—36 to 60 inches; light olive gray (5Y 6/2) very fine sandy loam, olive gray
(5Y 4/2) moist; massive; slightly hard, very friable, nonsticky and nonplastic; few
very fine roots; strong effervescence.

Range in Characteristics

A horizon:
Hue: 5Y, 2.5Y, or 10YR
Value: 5 or 6
Chroma: 2 or 3

C horizon:
Hue: 5Y, 2.5Y, or 10YR
Value: 6 or 7
Chroma: 2 or 3

Lawther Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Slow

Landform: Alluvial flats

Parent material: Alluvium

Slope: 0 to 2 percent

Notes: These soils are calcareous.
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Taxonomic class: Fine, smectitic, frigid Udic Haplusterts

Typical pedon:
Lawther silty clay, 2,195 feet south and 1,440 feet east of the northwest corner of
sec. 25, T. 131 N., R. 98 W. (Colors are for dry soil unless otherwise stated.)

Ap—O0 to 4 inches; dark grayish brown (2.5Y 4/2) silty clay, very dark grayish brown
(2.5Y 3/2) moist; weak medium and coarse subangular blocky structure parting
to moderate medium granular; very hard, firm, sticky and very plastic; common
very fine pores; slightly alkaline; abrupt smooth boundary.

A—4 to 10 inches; dark grayish brown (2.5Y 4/2) silty clay, very dark grayish brown
(2.5Y 3/2) moist; moderate coarse subangular blocky structure; very hard, very
firm, sticky and very plastic; common very fine roots; common very fine pores;
slightly alkaline; clear wavy boundary.

Bss1—10 to 21 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish brown
(2.5Y 4/2) moist; weak coarse prismatic structure parting to moderate fine and
medium subangular blocky; very hard, firm, very sticky and very plastic; common
very fine roots; common very fine pores; very dark grayish brown (2.5Y 3/2)
coatings on faces of peds; 1 inch wide cracks filled with A horizon material;
common slickensides; very slight effervescence; slightly alkaline; gradual wavy
boundary.

Bss2—21 to 33 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish brown
(2.5Y 4/2) moist; weak coarse and medium subangular blocky structure parting
to moderate fine subangular blocky; very hard, firm, very sticky and very plastic;
few very fine roots; common very fine pores; 1/2 inch wide cracks filled with A
horizon material; common slickensides; few medium irregularly shaped masses
of lime; strong effervescence; moderately alkaline; clear wavy boundary.

Bk—33 to 47 inches; light brownish gray (2.5Y 6/2) silty clay, dark grayish brown
(2.5Y 4/2) moist; weak coarse subangular blocky structure; very hard, firm, very
sticky and very plastic; few very fine roots; common very fine pores; 1/2 inch
wide cracks filled with A horizon material; common slickensides; common fine
irregularly shaped masses of lime; strong effervescence; moderately alkaline;
abrupt wavy boundary.

C—47 to 60 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish brown
(2.5Y 4/2) moist; weak coarse prismatic structure; very hard, firm, very sticky
and very plastic; few very fine roots; many very fine pores; common fine
irregularly shaped masses of lime; strong effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 45 inches

Depth to lime: 0 to 30 inches

Notes: When the soil is dry, cracks 1/2 to 2 inches wide and several feet long extend
downward through the Bss horizon. Some pedons have a By horizon up to 15 inches
thick.

A horizon:
Hue: 10YR or 2.5Y
Value: 3to 5, 2 or 3 moist

Bss horizon:
Hue: 10YR, 2.5Y, or 5Y
Value: 3 to 6, 2 to 4 moist
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Chroma: 1to 3
Texture: clay, silty clay, or silty clay loam

Bk horizon:
Hue: 2.5Y or 5Y
Value: 4 to 6, 2 to 5 moist
Chroma: 1 or 2
Texture: silty clay, clay, or silty clay loam
Notes: Some pedons do not have a Bk horizon.

C horizon:
Hue: 2.5Y or 5Y
Value: 4 to 7, 3 to 6 moist
Chroma: 1to 3
Texture: clay loam, silty clay, clay, or silty clay loam

Lefor Series

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

Parent material: Residuum
Slope: 0 to 6 percent

Taxonomic class: Fine-loamy, mixed, semiactive, frigid Typic Argiustolls

Typical pedon:
Lefor fine sandy loam, 2,555 feet south and 290 feet east of the northwest corner of
sec. 13, T. 137 N., R. 94 W. (Colors are for dry soil unless otherwise stated.)

Ap—o0 to 7 inches; grayish brown (10YR 5/2) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular blocky structure parting
to moderate medium and fine granular; hard, friable, slightly sticky; many roots;
many fine pores; medium acid; abrupt smooth boundary.

B/E—7 to 15 inches; brown (10YR 5/3) (B) and dark grayish brown (10YR 4/2) (E)
fine sandy loam, dark brown (10YR 3/3) moist; strong coarse prismatic structure
parting to weak coarse to fine subangular blocky; hard, friable, slightly sticky;
many roots; many fine pores; slightly acid; clear wavy boundary.

Bt1—15 to 24 inches; light yellowish brown (2.5Y 6/3) sandy clay loam, olive brown
(2.5Y 4/4) moist; brown (10YR 5/3) coatings on faces of prisms; strong very
coarse prismatic structure parting to moderate medium angular blocky; very
hard, friable, slightly sticky and slightly plastic; common roots; many fine pores;
neutral; gradual wavy boundary.

Bt2—24 to 30 inches; light yellowish brown (2.5Y 6/4) sandy clay loam, olive brown
(2.5Y 4/4) moist; thin grayish brown (2.5Y 5/2) coatings on faces of prisms;
strong very coarse prismatic structure parting to moderate medium angular
blocky; very hard, friable, slightly sticky and slightly plastic; few fine roots;
common fine pores; slightly alkaline; clear wavy boundary.

Bk—30 to 36 inches; pale yellow (2.5Y 7/4) fine sandy loam, light olive brown
(2.5Y 5/4) moist; strong very coarse prismatic structure parting to moderate
medium angular blocky; hard, friable, slightly sticky and slightly plastic; few roots;
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common fine and medium pores; few fine masses of carbonates; strong
effervescence; moderately alkaline; clear wavy boundary.

Cr—36 to 60 inches; pale yellow and white (2.5Y 7/4 and 8/4 and 5Y 8/2) soft
sandstone, light yellowish brown and light gray (2.5Y 6/4 and 5Y 7/2) moist;
gypsum crystals in some layers; slight effervescence in some layers and no
effervescence in others; moderately alkaline.

Range in Characteristics

Depth to soft bedrock: 20 to 40 inches.
Notes: Some pedons have a Bw horizon below the Bt horizon. Some pedons have a
BC or C horizon above the Cr horizon.

A horizon:
Hue: 10YR or 2.5Y
Value: 4 or 5, 2 or 3 moist
Chroma: 2 or 3
Texture: loam, sandy loam, or fine sandy loam

B/E horizon:
Hue: 10YR or 2.5Y
Value: 4 to 6, 2 to 5 moist
Chroma: 2 to 4
Texture: fine sandy loam, loam, or sandy loam

Bt horizon:

Hue: 10YR or 2.5Y

Value: 5 to 7, 4 to 6 moist

Chroma: 2 to 6

Texture: sandy clay loam or loam

Notes: It averages between 15 and 30 percent silt and 25 and 65 percent fine
sand and coarser sand. The peds have faint to distinct clay films and have
stains of organic matter.

Bk horizon:
Hue: 2.5Y or 10YR
Value: 5 to 8, 4 to 6 moist
Chroma: 2 to 8
Texture: fine sandy loam, sandy loam, loam, or sandy clay loam

Lehr Series

Depth class: Very deep

Drainage class: Somewhat excessively drained
Permeability: Moderately rapid over very rapid
Landform: Stream terraces

Parent material: Alluvium

Slope: 0 to 25 percent

Taxonomic class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
frigid Typic Haplustolls

Typical pedon:
Lehr loam, 1,490 feet north and 625 feet west of the southeast corner of sec. 12,
T. 156 N., R. 93 W. (Colors are for dry soil unless otherwise stated.)
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Ap—O0 to 6 inches; very dark grayish brown (10YR 3/2) loam, very dark brown
(10YR 2/2) moist; weak medium subangular blocky structure; soft, very friable,
slightly sticky and slightly plastic; common very fine roots; about 2 percent
gravel; slightly alkaline; abrupt smooth boundary.

Bw—6 to 11 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate medium prismatic structure parting to weak fine and
medium subangular blocky; slightly hard, friable, slightly sticky and slightly
plastic; few very fine roots; about 5 percent gravel; slightly alkaline; gradual wavy
boundary.

Bk1—11 to 15 inches; pale brown (10YR 6/3) loam, brown (10YR 5/3) moist;
few distinct very dark grayish brown (10YR 3/2) coatings on faces of peds;
moderate medium prismatic structure parting to weak medium subangular
blocky; slightly hard, friable, slightly sticky and slightly plastic; about 10 percent
gravel; common medium irregular masses and filaments of lime; thin crusts of
lime on undersides of pebbles; violent effervescence; moderately alkaline; clear
smooth boundary.

2Bk2—15 to 22 inches; light yellowish brown (10YR 6/4) and white (10YR 8/1)
gravelly loamy coarse sand, yellowish brown (10YR 5/4) moist; weak medium
prismatic structure parting to weak medium subangular blocky; slightly hard,
very friable, nonsticky and nonplastic; about 30 percent gravel; many medium
irregular masses and filaments of lime; thin crusts of lime on undersides of
pebbles; violent effervescence; moderately alkaline; clear smooth boundary.

2C—22 to 60 inches; light brownish gray (2.5Y 6/2) and pale yellow (2.5Y 7/4) very
gravelly coarse sand, grayish brown (2.5Y 5/2) and light yellowish brown
(2.5Y 6/4) moist; single grain; loose, nonsticky and nonplastic; about 40 percent
gravel; thin crusts of lime on undersides of pebbles; strong effervescence;
moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 7 to 16 inches
Depth to sand and gravel: 14 to 20 inches
Notes: Some pedons have a 2BCk horizon.

Ap horizon:
Value: 3 or 4, 2 or 3 moist

Bw horizon:
Hue: 10YR or 2.5Y
Value: 4 or 5, 3 or 4 moist
Chroma: 2 to 4

Bk horizon:
Notes: Rock fragments range from 2 to 30 percent.

2Bk horizon:
Notes: Rock fragments range from 20 to 55 percent.

2C horizon:
Hue: 10YR or 2.5Y
Value: 5 or 6, 4 or 5 moist
Notes: Rock fragments range from 15 to 60 percent.
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Lihen Series

Depth class: Very deep

Drainage class: Somewhat excessively drained
Permeability: Rapid

Landform: Alluvial fans, stream terraces, and alluvial flats
Parent material: Alluvium

Slope: 0 to 6 percent

Taxonomic class: Sandy, mixed, frigid Entic Haplustolls

Typical pedon:
Lihen loamy fine sand, 2,680 feet south and 2,600 feet west of the northeast corner
of sec. 14, T. 29 N., R. 53 E. (Colors are for dry soil unless otherwise stated.)

A1—0 to 4 inches; dark grayish brown (10YR 4/2) loamy fine sand, very dark brown
(10YR 2/2) moist; weak fine platy structure; soft, very friable, nonsticky and
nonplastic; many fine roots; many fine and medium tubular pores; 2 percent
pebbles; slightly alkaline; clear smooth boundary.

A2—4 to 9 inches; grayish brown (10YR 5/2) loamy fine sand, very dark grayish
brown (10YR 3/2) moist; massive; slightly hard, very friable, nonsticky and
nonplastic; many fine roots; common fine pores and few medium pores; 10
percent pebbles; slightly alkaline; clear smooth boundary.

A3—9 to 24 inches; grayish brown (10YR 5/2) loamy sand, very dark grayish brown
(10YR 3/2) moist; single grain; loose, very friable, nonsticky and nonplastic;
common fine roots; few pores; 10 percent pebbles; few lime cutans on lower
surfaces of pebbles; slight effervescence; moderately alkaline; clear smooth
boundary.

Bk—24 to 32 inches; light brownish gray (2.5Y 6/2) sand, dark grayish brown
(2.5Y 4/2) moist; single grain; loose, nonsticky and nonplastic; few roots; 10
percent pebbles; common lime cutans on lower surfaces of pebbles; strong
effervescence; moderately alkaline; clear smooth boundary.

C—32 to 60 inches; light brownish gray (2.5Y 6/2) sand, dark grayish brown
(2.5Y 4/2) moist; single grain; loose, nonsticky and nonplastic; few roots;
disseminated lime; strong effervescence; moderately alkaline.

Range in Characteristics

Mollic epipedon thickness: 12 to 30 inches
Depth to the Bk horizon: 10 to 36 inches

A horizon:
Hue: 10YR or 2.5Y
Value: 3t0 5
Chroma: 2 or 3
Texture: loamy sand, sand, or loamy fine sand

Bk horizon:
Hue: 10YR or 2.5Y
Value: 5 to 7, 3 to 6 moist
Chroma: 2 to 4
Texture: loamy fine sand, loamy sand, fine sand, or sand
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C horizon:
Hu