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HOW TO USE THE SOIL SURVEY REPORT

THIS SURVEY of Sargent County, North
Dakota, will serve several groups of readers.
It will help farmers in planning the kind of
management that will protect and improve
their soils and provide good yields; assist engi-
neers in selecting sites for roads, buildings,
ponds, and other structures; help county plan-
ning or development boards to decide on future
development of the area; and add to our knowl-
edge of soil science.

Locating Soils

Use the index to map sheets at the back of this
report to locate areas on the large map. The
index is a small map of the county on which
numbered rectangles have been drawn to show
where each sheet of the large map is located.
When you find the correct sheet of the large
map, you will see that boundaries of the soils
are outlined, and that there is a symbol for each
kind of soil. All areas marked with the same
symbol are the same kind of soil, wherever they
occur on the map. The symbol isinside the area
if there is enough room; otherwise it is outside
the area and a pointer shows where the symbol
belongs.

Suppose, for example, an area located on the
map has the symbol FoB. The legend for the
detailed soil map shows that this symbol iden-
tifies Forman-Aastad loams, undulating. These
soils and all others mapped in the county are
described in the section “Descriptions of the
Soils.”

Finding Information

Some readers will be more interested in one
part of the report than another, for the report
has special sections for different groups, as well
as sections that may be of value to all.

Farmers and those who work with farmers
can learn about the soils in the section “De-
scriptions of the Soils” and then turn to the
section “Use and Management of Soils.” In
this way, they first identify the soils on their
farm and then learn how these soils can be man-

aged and what yields can be expected. The
“Guide to Mapping Units and Capability
Units” at the back of the report will simplify
use of the map and report. This guide lists,
in alphabetic order according to map symbols,
each soil and land type mapped in the county,
and the page where each of these is described.
It also Iists, for each soil and land type, the
capability unit and the page where it is de-
scribed.

Engineers will want to refer to the subsection
“Use of Soils for Engineering,” which evalu-
ates the soil characteristics that affect engineer-
ing.
Scientists and others who are interested will
find information about how the soils were
formed and how they are classified by reading
the section “Formation and Classification of
Soils.”

Biologists and others interested in wildlife
will find information about fish and wild game
in the subsection “Management of Soils for
Wildlife.”

Students, teachers, and other readers will find
information about soils and their management
in various parts of the report, depending on
their particular interest. Those not familiar
with the county may want to refer to the section
“General Soil Map,” which describes broad
areas of soils. They may also want to refer to
“General Nature of the County” for informa-
tion about climate, physiography, and drain-
age. That section also summarizes briefly the
early history of the county and gives some sta-
tistics on agriculture.

* * * * *

The Sargent County Soil Conservation Dis-
trict and the Wild Rice Soil Conservation Dis-
trict arrange for farmers to receive technical
help from the Soil Conservation Service in plan-
ning good use and conservation of the soils on
their farms. This survey furnishes some of the
facts needed for this technical help.

The fieldwork for this survey was completed
in 1958. Unless noted otherwise, all statements
refer to conditions at the time of the survey.

Cover picture: Aerial view of Forman-Aastad loams, undu-
lating; Sargent County Soil Conservation District head-
quarters and tree plantings in foreground.

U.S. GOVERNMENT PRINTING OFFICE:1964

For sale by the Superintendent of Documents, U.8. Government Printing Office
Washington, D.C., 20402



General nature of the county________________________....
Early history _ _ . e
Climate. _ e

Agriculture_ __ . ___ - . .

Native woodland _ _ . __ e
Physiography, relief, and drainage__ .- .. _.__.______.__
How soils are named, mapped, and classified______________
General soil map___________________ L _oa_-.
Exline-Aberdeen association___.____ o neoeo-o
Gardena-Overly association. . ._ .o ao-a
Forman-Aastad association...__ . _.____.__-.
Hecla-Renshaw association. ______ . _ - oo _ucoo-
Hegne-Fargo association._.__ ____ . __.--_-
Overly-Fargo association_._______ . __ . .. ____._._--.
Forman-Buse assoeiation______ .. _ oo
Barnes-Svea association__ . ___________________ ...
Gardena-Spottswood-Wessington association_ . _.__.__.__
Gardena-Glyndon association_ . __ . _nocececo
Valentine association_ ___ . o mea—
Valentine-Hecla association.____ P
Descriptions of the soils__._ _ . _______ . aeo__
Aastad series_ .. e

Artesian ponds. _ e
ATVESON SerieS_ . o e

Fairdale series_ . _-_ :

Fargo series. e eeee
Forman Series__ . o o e
Fresh water marshes_ __ . __ __ . __ .. __
Gannett series_ ... e mes

Glyndon series. ... e
Hamar series. .. oo e
Hamerly Series.. . _ oo e e
Hecla Series_ . o o e
Hegne series_ . e emeene
Lamoure series_ - .. oo

Overly Series_ o e
Parnell series_ . e
Perella series

Spottswood series. .. . e
Stirum series. - . o e
8vea Series. . o o oo

Series 1958, No,28

Contents

H
©
bl
L

O 00000000 Q0T ~I~T~TTTOTOT ™ 1 0O L0 DD b= = =

Description of the soils—Continued Page
Valentine series_ . - . ecemean 28
Wessington Series. ..o v oo ecceemae 28
Zell Series_ - - o oo e e ——eema 28

Use and management of soils_ __ _______ . ____.___________. 28
Use and management of soils for erops_ ...~ 28

General practices of management__ ... ____________= 29
Controlling erosion_ - _ - ioomeeaaa 29
Artificial drainage_ . . - 30
Cropping systems. _ _ . ina-- 30
Maintaining organic matter- . _ . __._.-_-_ 30
Applying commercial fertilizers. - __.__.---- 30
Summer fallowing. . .. . e e e cmiemeeaan 31

Capability grouping. . . .. i iiiaaa- 31

Management of soils by capability units__________.__- 33

Estimated yields of erops.-..__..__ U 40

Management of range and tame pasture_._._..___—.-- 42

Range sites and range condition. ... . o _..-. 42

Range in Sargent County______ .. ____._____---. 42

Management of FANGE._ - o oee e meioaoaaan 43

Management of tame pastures. .. ____ . .- 43

Management of windbréaks_ ... acoococooceooooo-a 44
Farmstead windbreaks_ __ _ __ o ao-. 44
TField windbreaks._ e eeeme 44
Management of soils for wildlife______ . _________._._-- 48
Kinds and distribution of wildlife_ ... . - .__-._. 48
Improvement of wildlife areas__ ..o cooocmoncooonc 48
Use of soils for engineering . . _ _ . _-_-. 49

ngineering applieations . - _ . .o 49

Iingineering classification systems. ... ___._ . __.._-. 49

Soil test data_ - oo e 49

Engineering descriptions of soils__________ ... 50

Engineering interpretations of soils_ ... ___.__. 50

Borrow pits_ - e e 51

Suitability of soils in soil associations for highway
construetion _ _ . . e 51

Formation and classification of soils_____ . ____.________ 74

Formation of S0ils_ . o e 74
Parent material - o - . . e 75
Climate . e e 75
Plant and animal life_ _ . __ . o eaa- 75
Relief . o e e 75
Time - o o e 75

Classification of soils.. . i eaeeeaa 76
Zonal order- . - o e 79

Chernozem SoilS__ - o e 79

Intrazonal order. _ . o e 83
Solonchak soils._ . o eaeeeoo 83
Humic Gley soils_ . e 85
Planosols. - e 88
Grumusols.. . . - o e 89
Solonetz 80ilS - - - v oo oo e 89

Azonal order_ __ e - 91
Alluvial 80118 - oo oo e 91
RegOoSO0lS - - o o e oo - 91

Mechanical and chemical analysis. . ...___.____ P 93
Field and laboratory methods_ .. _______..._. 93

Literature cited_ . . - e 96

GloSSarY - _ o e ecc— e me—m————— 96

Guide to mapping units and capability units_ . ____ Following 97

b

Issued January 1964






SOIL SURVEY OF SARGENT COUNTY, NORTH DAKOTA

BY WESLEY M. LARSEN, HOLLIS OMODT," ELDON EVANSON, DONALD KERL, AND LORN DUNNIGAN, SOIL SCIENTISTS,
SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE NORTH
DAKOTA AGRICULTURAL EXPERIMENT STATION

General Nature of the County

ARGENT COUNTY is in the southeastern part of
North Dakota (fig. 1). The county extends 36 miles
from east to west and 24 miles from north to south, and
it has an area of approximately 855 square miles. Forman,
the county seat, is in the geographic genter.

About 95 percent of the land area of Sargent County
is farmed, and about three-fourths of this is cropland on
which small grains, corn, flax, millet, and alfalfa are
grown. The rest of the farmland is used mostly for pas-
ture. The sale of grain and of livestock provides most
of the farm income.

Early History

In the spring of 1879, a survey party led by E. H. Ant-
werp entered what is now Sargent County in the Sisseton
Hills area and found no white settlers there. Some settlers
did come in that summer, however, and many more came
during the next 2 years, The first settlers staked claims
in the eastern part of the county, many of them along the
Wild Rice River. Much of the county was surveyed in
1882. By that year, many settlers had staked claims on

*Mr. Omodt is now soil scientist, North Dakota Agricultural

Experiment Station.
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Figure 1.—Location of Sargent County in North Dakota.

Stste Agricultursl Experiment Station st Fergo

unsurveyed land and were holding their land under squat-
ters rights. These first settlers usually built sod shacks
that had roofs and doors of lumber. They generally broke
land near their shacks. The survey party was instructed
to note the squatters’ names and the land improvements.

In 1883 the Territorial Legislature of Dakota created
Sargent County out of the southern half of Ransom
County. It was named in honor of H. E. Sargent, the
Superintendent of the Northern Pacific Railroad, to
%TCkl]llOW]edge his interest in developing: the Red River

alley.

On July 16, 1883, Governor Ordway appointed the first
county commissioners, who designated Milnor as the tem-
porary county seat, In the following year the first county
election was held, and Forman was named the county
seat.

The Northern Pacific Railroad extended to Milnor in
1882, and was completed across the county by 1886. Dur-
ing this period, the Minneapdlis, St. Paul, and Sault Ste.
Marie Railroad was also completed.

Climate

Temperature and rainfall vary widely in Sargent
County. Table 1 shows average monthly, seasonal, and
annual temperatures and precipitation at the weather sta-
tion in Forman.

Seasonal temperatures range from an average of 7.6° F.
in January to an average of 70.1° in July. The lowest
temperature ever recorded was —45°, and the highest was
110°. The difference between the average summer and
winter temperatures is 56.2°. The average annual temp-
erature is 41.5°.

Although daytime temperatures are usually high in
summer, the weather is reasonably comfortable because
the air is dry. The lowest daily temperature is seldom
above 70°, and nights are usually cool.

During winter the daily temperature fluctuates greatly.
Early morning is usually the coldest time, but the day
warms up considerably when the sun shines.

The average date of the last killing frost in the spring
is May 21, and the earliest killing frost in the fall is Sep-
tember 21. Thus, the county has an average growing
season of about 123 days. The latest killing frost on
record was on July 7, and the earliest was on August 10.

1
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TaBLE 1.~Temperature and precipitation at Forman,
Sargent County, North Dakota

[Elevation, 1,249 feet]

Temperature ! Precipitation 2
Month Abso- | Abso- Driest{ Wet- | Aver-
Aver-| lute | lute | Aver-| year jtestyear| age
age | maxi-| mini- | age [(1936)| (1916) |snow-
mum | mum fall
° F. °F. ° F. Inches | Inches Inches Inches
January.. ... 7.6 57 | —45 | 0.45 | 0.29 1. 62 5 2
February.._.. 11.9 64 —43 | .50 | .53 .10 6. 4
March.______ 26. 0 841 —34 | .80 . 60 1. 15 5.5
April_______. 44.0 99| — 5 {201} 118 3.05 2.7
AY e cmmmeen 55. 7 99 181295 114 5.16 .5
June_________ 65. 0 102 24 | 3. 60 .93 6. 78 0
July - oo 70. 1 110 28 | 2. 88 .51 | 10.10 0
August___.___ 68. 2 105 29 | 2. 75 .45 4. 09 0
September.___| 59. 5 101 111 2.07 | 2.03 2. 59 .4
October. _..__ 46. 0 97 | — 6 1.35| .15 .05 1.1
November.___| 28. 6 82 ) —28} .57 .64 07 3.8
December____| 15.3 64 | —36 .56 .61 .75 5.1
Year.____ 41. 5 110 | —45 |20.49 | 9.06 | 35.51 30.7

1 Average temperature based on a 64-year record through 1955;
highest temperature, on a 42-year record; and lowest temperature,
on a 40-year record, through 1952, .

2 Average precipitation based on a 64-year record through 1955;
wettest and driest years based on a 6l-year record in the period
1892-1955; snowfall based on a 20-year record through 1952,

Most of the precipitation in Sargent County falls dur-
ing the growing season, almost half of it in May, June,
and July. June, the wettest month, has an average an-
nual rainfall of 3.60 inches. During summer, most pre-
cipitation comes from thunderclonds, which produce
heavy rainfalls in short periods over small areas.

When the moisture supply is adequate during the grow-
ing season, the soils of Sargent County produce good crop
yields. Crop yields are often determined by the amount
of rain that falls in critical periods. Thus, the timeliness
of rainfall is more important than total annual precipi-
tation.

Because the temperature and rainfall vary widely, only
a few kinds of crops can grow. The best suited crops are
Durum wheat, hard red spring wheat, oats, barley, flax,
and rye. Corn is grown for cash or for feed. About one-
third of the corn in the county is cut for silage or for
green fodder, or is grazed off. Occasionally the frost-
free period is so short that corn does not fully mature,
and the crop is cut for silage, is grazed off, or is picked
and sold locally as feed grain.

Weather variations also directly influence the amount
of soil lost by wind and water erosion. Most of the wind
erosion takes place during winter when there is little or
no snow cover and early in the spring before  growing
plants are established.

Sheet erosion accounts for most of the soil lost through
water erosion, but little or no soil is lost during long,
general rains. The erosion occurs mostly during short,
hard rainstorms or hailstorms. Except in small local
areas that are repeatedly hit by hard rainstorms, sheet
erosion is not serious. Summer-fallowed fields are most
susceptible to sheet erosion because they are bare in
summer.

Agriculture

The statistics in this subsection are from reports pub-
lished by the United States Bureau of the Census.

In 1959 there were 1,003 farms in Sargent County, com-
pared to 1,168 farms in 1954. The average-sized farm in
1959 was 512.8 acres, or a little larger than that in 1954.
Of the total number of farm operators in 1959, 406 were
full owners, 411 were part owners, 185 were tenants, and
1 was a manager.

About 75 percent of the farmland in the county is suit-
able for crops. Farmland not suitable for crops is mostly
wet, steep, stony, or susceptible to wind erosion and is best
suited to permanent pasture. In 1959 there were 324
cash-grain farms, 345 livestock farms, 163 general farms,
36 dairy farms, 15 poultry farms, and 120 farms of mis-
cellaneous types. Most of the cash-grain farms are on the
well-drained, productive soils, whereas the livestock farms
are on soils that produce low yields of crops or are not
suited to cultivation.

Farming operations fluctuate more on general farms
than on other kinds of farms. On general farms the in-
come is from eash grain and livestock, and farmers vary
their number of acres in crops and the number of cattle
according to the price outlook. Between 1954 and 1959,
the number of cash-grain farms decreased about 37 per-
cent, the number of general farms decreased about 45
percent, and the number of livestock farms increased
about 24 percent.

Table 2 gives the acreage of principal crops in the
county in 1954 and 1959. Table 3 lists the number of live-
stock on farms and the number sold in 1954 and 1959.

TaBLE 2.-—Acreage of principal crops in 19564 and 1959

Crops 1954 1959
Corn for all purposes. e 41, 222 42,128
Durum wheat harvested___________.________.. . 35,374 1 11, 689
Other spring wheat harvested. .. ... _.___ 44, 343 48, 470
Oats harvested. - . - 62, 296 56, 977
Barley harvested_ - .o oo 41, 879 43, 909
Plaxseed harvested . _ ... .. 35,033 | - 23, 201,
Proso millet harvested.- - . o . __ ... 15, 388 17, 503
Ryeharvested_ - . .. 8,856 | 9,212
Soybeans harvested for beans_ .- __...___.___ 392 5, 466
Hay crops, total .. . 81, 583 65, 041

TanLE 3.—Number of livestock on farms and number sold

in 1964 and 1959
Number on farms Number sold
Livestock

1954 1959 1954 1959
Cattle and calves_ .- __.___ 33, 926 | 31, 564 | 11, 907 15, 744
THogs and pigs..ocoaoo 23,334 | 27,335 | 20,452 | 33, 588
Sheep and lambs_.____..._ 20,350 | 24,012 | 11,242 | 12,473
Chickens over 4 months old_|182, 649 (137, 369 | 75, 956 | 76, 578
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Native Woodland

Native timber in Sargent County occupies only about
3,000 acres and is mostly on the bottom lands of the Wild
Rice River. Common native trees are American elm, ash,
boxelder, cottonwood, bur oak, and basswood. Only a
small part of this timber is cut and used for lumber.

Physiography, Relief, and Drainage

Sargent County was glaciated by the late Wisconsin ice
sheet, which determined its physiography. A glacial
till plain occupies about 65 percent of the county, and two
glacial-lake areas occupy the rest. The topography of the
county ranges from nearly level to hilly. Although the
county slopes gradually from southwest to northeast, the
drainage system is not well defined.

The relief of the till plain was formed as the ice melted
and is much the same today as it was when the glacier left
it. The plain consists of three areas of morainic hills and
of extensive areas in the central and western parts of the
county that are dotted by depressions and potholes (fig. 2).
The depressions and potholes range from one to more than
40 acres in size, but three-fourths of them are less than
5 acres. They receive as runoftf all precipitation in the
area except that absorbed by the soil or drained by the
Wild Rice River and its tributaries. In this area dotted
by potholes, relief ranges from 2 to 25 feet.

The three areas of morainic hills on the glacial till plain
range from 50 to 200 feet in height. They are the Sisseton

Hills, the Dead Colt Hills, and an area consisting of the
Sand Hills and a glacial moraine. The Sisseton Hills,
which are the largest in the county, rise abruptly from the
till plain in the southeastern part of the county. They
form a distinct line of bluffs that can be seen for many
miles from the north. The Sisseton Hills consist of sev-
eral single ranges with intervening draws and valleys that
run in a southeast-northwest direction and drain north-
ward into the Wild Rice River.

The Dead Colt Hills (fig. 2), in the north-central part.
of the county, are a single range of glacial till'hills. These
hills rise abruptly from the till plain on the east, but they
slope gradually to the plain on the west.

The Sand Hills and the glacial moraine are near the
southern part of the western boundary of the county.
The sand on the Sand Hills was blown. by the wind from
that part of glacial Lake Dakota west of the hills. In the
northern part of the Sand Hills, glacial till is exposed in
some places.

The two glacial lakes in the county were glacial Lake
Agassiz, in the northeastern part, and glacial Lake Da-
kota, in the western part. The area covered by glacial
Lake Agassiz 1s part of the Red River Valley. This area
consists of soils developed in moderately well drained
deposits of silt and clay. Some parts of the Lake Agassiz
area are so nearly level that surface drainage is restricted.
A distinet, beach line of the lake runs in a northwest-
southeast direction through the town of Milnor.

The glacial Lake Dakota area consists mainly of soils
developed in sandy material. It includes, however, soils

Figure 2—Physiographic features of Sargent County: (1) glacial Lake Agassiz; (2) Dead Colt Hills; (3) glacial till plain; (4) Sisseton
Hills; (5) glacial Lake Dakota; (6) glacial moramne: (7) Sand Hills.
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in glacial deposits of silt and clay and soils in loam under-
lain by sand, gravel, or both. In this generally level to
rolling area ave large sloughs and swales. The drainage
pattern is not well developed, and a high water table
underlies much of the area.

How Soils Are Named, Mapped, and
Classified

Soil scientists made this survey to learn what kinds of
soils are in Sargent County, where they are located, and
how they can be used.

The scientists went into the county knowing they likely
would find many soils they had already seen, and perhaps
some they had not. As they traveled over the county,
they observed steepness, length, and shape of slopes; size
and speed of streams; kinds of native plants or crops;
kinds of rock ; and many other facts about the soils. They
dug or bored many holes to expose soil profiles. A profile
is the sequence of natural layers, or horizons, in a soil; it
extends from the surface down to the rock material that
has not been changed much by soil-forming processes.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They
classified and named the soils according to uniform pro-
cedures. To use this report efficiently, it is necessary to
know the kinds of groupings most used in a local soil
classification.

Soils that have profiles almost alike make up a soil
series. Ixcept for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Aastad and
Barnes, for example, are the names of two soil series. All
the soils in the United States having the same series name
are essentially alike in natural characteristics.

Many soil series contain soils that are alike except for
texture of their surface layer. According to this differ-
ence in texture, separations called soil types are made.
Within a series, all the soils having a surface layer of the
same texture belong to one soil type. Aastad clay loam
and Aastad loam are two soil types in the Aastad series.
The difference in texture of their surface layers is apparent
from their names.

Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil map
as one unit. Such soil types are divided into soil phases.
The name of a soil phase indicates a feature that affects
management. For example, Hecla fine sandy loam, nearly
level, is one of three phases of Hecla fine sandy loam.

After a fairly detailed guide for classifying and naming
the soils had been worked out, the soil scientists drew soil
boundaries on aerial photographs. For their base map,
they used aerial photos, because these show woodlands,
buildings, field borders, trees, and similar detail that
greatly help in drawing boundaries accurately. The soil

map in the back of this report was prepared from aerial
photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit is nearly
equivalent to a soil type or a phase of a soil type. It is
not exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of other soils
within an area that is dominantly of a recognized soil
type or soil phase.

In preparing some detailed maps, the soil scientists have
a problem of delineating areas where different kinds of
soils are so intricately mixed, and so small in size, that
it is not practical to show them separately on the map.
Therefore, this mixture of soils is shown as one mapping
unit and is called a soil complex. Ordinarily, a soil com-
plex is named for the major soils in it, for example,
Barnes-Buse loams, rolling.

In many counties there are areas to be shown that are
so rocky, so shallow, or so wet that they cannot be called
soils. These areas are shown on a soil map like other map-
ping units, but they are given descriptive names, such as
Artesian ponds or Fresh water marsh, and are called land
types rather than soils,

Only part of the soil survey was done when the scientists
had named and described the soil series and mapping
units, and had shown the location of the mapping units
on the soil map. The mass of detailed information they
had recorded then needed to be presented in different ways
for different groups of people, among them farmers, man-
agers of rangelands, and engineers.

To do this efficiently, the scientists consulted persons in
other fields of work and jointly prepared with them group-
ings that would be of practical value to people who man-
age soils. Such groupings are the capability classes,
subclasses, and units, designed to help farmers manage
crops and pasture; range sites, for those who manage large
tracts of native and tame grass; and the classifications
used by engineers who build highways or structures to
conserve soil and water,

General Soil Map

After studying the soils in a locality and the way they
are arranged, a soil scientist can make a general map
that shows the main patterns of soils, called soil associa-
tions. Such a map is the colored general soil mayp in the
back of this report. Iach association, as a rule, contains .
a few major soils and several minor soils in a pattern that
is characteristic, although not strictly uniform.

The soils within any one association are likely to differ
greatly from each other in many properties: for example,
slope, depth, stoniness, or natural drainage. Thus, the
general soil map does not show the kind of soil at any
particular place, but patterns of soils, in each of which
there are several different kinds of soils.

The soil association is named for the major soil series
in it, but, as already noted, soils of other series may also
be present. The major soils of one association may also
be present in another association, but in a different pattern.
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The general map showing patterns of soils is useful
to people who want a general idea of the soils, who want
to compare different parts of a county, or who want to
know the possible location of good-sized areas suitable
for a certain kind of farming or other land use. The
twelve soil associations in Sargent County are described
in the following pages.

1. Exline-Aberdeen association: Solodized soils in old, clayey

lake sediments

This soil association is nearly level and consists of soils
that are often ponded because they have restricted sur-
face runoff and internal drainage. These soils formed
in clayey sediments of glacial lakes. Locally the soils
are called sour, or “alkal.” The association amounts to
about 1 percent of the county and is in the northeastern
corner.

The Exline soils are the most extensive in this associa-
tion. They have a -thin surface layer that is underlain
by a clayey, very slowly permeable subsoil of colummnar
structure. In the lower part of the subsoil, salts are vis-
ible. The Aberdeen soils have a thicker surface layer
than the Exline soils, and a more permeable subsoil.

Also in this association are Dimmick soils and a small
acreage of Bearden soils. The Dimmick soils are in very
slight depressions. They are moderately wet, clayey soils
that, unlike the Exline and Aberdeen sols, do not contain
visible salts or have a columnar subsoil. The Bearden
soils contain much lime.

The soils of this association are so nearly level that
topography has not caused differences that are easy to
see.
face layer. In cultivated fields, however, the Exline soils
are much cloddier than the Aberdeen because the columnar
subsoil has been mixed with the thin surface layer by plow-
ing. The Aberdeen soils are so deep that these layers
have not been mixed.

Salts and wetness prevent cultivation throughout much
of this association. Yields generally are low. Most of
the acreage is used for hay.

2, Gardena-Overly association: Well-drained soils in old, silty

and clayey lake sediments

This soil association is in nearly level and slightly de-
pressional areas. It consists of soils formed in silty and
clayey sediments deposited in old glacial lakes. The asso-
ciation occupies 2 or 3 percent of the county and is in the
northeastern part.

Dominant in this association are the Gardena and
Overly soils. They are deep, dark, moderately well
drained, and fertile. Also in the association are Tetonka,
Bearden, and Glyndon soils, all of which are not so well
drained as the Gardena and Overly soils. The Tetonka
soils are mainly in small depressions. The Beardon and
Glyndon soils, which are rich in lime, are in small areas
and are intricately associated with the Gardena and Overly
soils but are lower on the landscape.

The soils in this association are among the best in the
county for farming, and nearly all of their acreage is
cultivated. The main crops are small grains, alfalfa, and
corn. 'The soils can be farmed intensively if simple prac-
tices are followed to protect them from erosion and to keep
them productive,.

Both the Exline and Aberdeen soils have a dark sur-

3. Forman-Aastad association: Well drained and moderately
well drained, nearly level and undulating soils in loamy glacial
till; prismatic-blocky subseil

This soil association occupies the nearly level and un-
dulating glacial till plain. Scattered through the plain
are many enclosed depressions and potholes, which gen-
erally are less than 5 acres in size. Figure 3 is a typical
view of cultivated fields in this soil association. This
assoclation covers about 60 percent of the county.

The Forman and Aastad soils are the most extensive
in this association. They formed in glacial till and are
deep, dark, and fertile. The Forman soils are well
drained, and the Aastad are moderately well drained.
The Aastad soils have a thicker surface soil than the
Forman.

Other soils in this association are the Buse, HHamerly,
Tetonka, Parnell, Cresbard, La Prairie, Lamoure, and
Zell. Figure 4 (top) shows the position of the major
soils and some of the minor soils.

The well-drained Forman soils are the most extensive
soils in undulating areas. In these areas the Buse soils
are on the tops of knolls, the Forman soils are on the upper
parts of slopes, and the Aastad soils are on the lower parts
of slopes. The depressions in undulating areas are deeper
than those in the nearly level areas and are occupied by
Parnell soils (fig. 5).

The Aastad soils are the most extensive soils in the
nearly level and very gently undulating areas. In these
areas the Tetonka soils occupy the shallow depressions,
which are numerous in some places. Between the depres-
sions. are distinet, light-colored spots of Hamerly soils.
The Hamerly soils contain much free lime. The Cresbard
soils are in slightly convex areas, They are moderately
deep and have a dark surface layer and a slowly permeable
subsoil.

La Prairie soils and Lamoure soils are on the bottom
land along the Wild Rice River. ILa Prairie soils are mod-
erately well drained, and the Lamoure soils are poorly
drained. On the breaks along the Wild Rice River are
the silty Zell soils, which also occur along unnamed
streams.

Figure 3.—Cultivated fields in the Forman-Aastad soil association.
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Figure 4.—Top, major soils and some minor soils in the undulating Forman-Aastad soil association; bottom, rolling landscape in the
orman-Buse soil association.
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Figure 5—Parnell soils in depressions.

The soils on the till plains are farmed extensively and
are in small grains, corn, alfalfa, and tame pasture. In
wet periods seeding of the soils in the shallow depressions
is delayed. In the deeper depressions the soils generally
are too wet for cultivation and are used for hay, pasture,
or wildlife. Where stream channeling has not made cul-
tivation impractical, La Prairie soils are used for crops.
The Lamoure and Zell soils are mainly in pasture or hay.

4. Hecla-Renshaw association: Well-drained sandy and loamy
soils. underlain by gravel and sand

This soil association is an old beach of glacial Lake
Agassiz. It consists of well-drained loamy and sandy
soils, and of wet, loamy and clayey soils in depressions and
poncied areas. A chain of small lakes on the southwestern
boundary of this association separates it from the glacial
till plain. The association covers between 3 and 4 percent
of the county and is in the northeastern part.

The Hecla and Renshaw soils are the most extensive soils
in this association. These soils are well drained. The
Hecla soils are generally deep, dark, and sandy; but some
areas are moderately shallow and are underlain by loamy
and silty material. The Renshaw soils are moderately
deep and are underlain by gravel.

Other soils in this association are the Sioux, Gardena,
Glyndon, Maddock, Borup, Colvin, Perella, Stirum, and
Arveson. The Sioux soils have a thin, loamy or sandy
surface layer that is underlain by gravel. The Gardena
soils are deep and silty and are closely associated with
the Glyndon soils, which are high in content of lime. The
Maddock soils are moderately shallow and have a sandy
surface layer that is underlain by loamy or silty material.

The Borup, Colvin, Perella, Stirum, and Arveson soils
are moderately wet or wet. They are wet when the water
table is high or when water seeps in from higher soils.
Small areas of Colvin and Perella soils contain salts in
amounts large enough to injure plants.

Farms in this association are diversified, and the farmers
depend on the sale of grain and livestock for income. On
the deep, well-drained soils, the farmers plant grain for
sale or for feed. They use the wet soils and the shallow™
soils for pasture and hay. Because there is not enough
acreage suited to grain, few farmers depend on this crop
alone for income.
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5. Hegne-Fargo association: Poorly drained and somewhat poorly
drained soils in old, clayey lake sediments

The association is nearly level and consists of soils
formed in clay deposits of the glacial lakes. It amounts
to less than 1 percent of the county and is in the south-
eastern part.

The Hegne and the Fargo soils are the most extensive
soils in the association, Also included are the Overly and
Dimmick soils. The Fargo soils consist of deep, slowly
permeable clay and are Tess permeable than the silty
Overly soils. Hegne soils are somewhat poorly drained
and are high in free lime. The Dimmick soils occur in
wet, slightly depressed areas.

Ixcept for a few areas of Dimmick soils, all areas.of
the soils in this association are cultivated. The soils gen-
erally are plowed in the fall, for they do not dry out early
enough to be plowed in spring. They compact and puddle
if cultivated when wet.

Small grains and alfalfa are the main crops, Because of
their high moisture-holding capacity, the soils in this as-
sociation produce better yields in dry seasons than do most
other soils in the county.

6. Overly-Fargo association: Moderately well drained to poorly

- drained soils in old, silty and clayey lake sediments

This soil association is nearly level and consists of soils
formed in silt and clay deposits of glacial lakes. The as-
sociation occupies about 3 percent of Sargent County and
is in the southern part.

This association is made up of large areas of Overly and
Fargo soils and of smaller areas of Colvin, Borup, Glyn-
don, and Hegne soils. These soils have better surface
drainage than the soils in the- Hegne-Fargo association.
The Fargo soils have a deep, black clay surface layer.
The surface layer in the Overly soils is also deep and
black, but it contains more silt and less clay than FFargo
soils and has better internal drainage. The Colvin and
Borup soils are in shallow depressions. Glyndon and
TTegne soils are moderately well drained, are high in con-
tent of free lime, and have conspicuous light-gray spots in
cultivated fields.

Nearly all the acreage of these soils is used for small
grains, alfalfa, corn, anid soybeans. Because of their high
moisture-holding capacity, the soils in this association
produce better yields in dry periods than most other soils
in the county.

7. Forman-Buse association: Well-drained to excessively drained,
undulating and rolling soils in loamy glacial till

This soil association, known locally as the Sisseton Hills,
is part of a moraine (glacial deposit) that extends from
South Dakota into Sargent County and forms a semi-
circle. It is in the southeastern part of the county. The
northern edge of the moraine is a bluff that rises abruptly
off the till plain and can be seen for many miles. Many
draws in the hills drain northward into the Wild Rice
River.

The Forman and Buse soils are the main soils in this
association, but the Aastad, Tetonka, and Parnell also
occur. (See figure 4, bottom.) The Forman soils are
deep and dark colored. They are on the upper parts of
slopes below the Buse soils and have a thicker surface layer
than those soils, The Buse soils are on hilltops and knolls.
On the lower parts of all slopes are the Aastad soils, which
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have a thicker surface layer than the Forman soils. The
Tetonka and Parnell soils are in enclosed depressions or
potholes.

About 35 percent of this association is cultivated, mainly
the gentler slopes. Because the soils are susceptible to
water erosion, slopes of more than 10 percent are generally
in native grasses and are used for pasture and hay.

8. Barnes-Svea association: Well-drained, undulating soils in
loamy glacial till; prismatic-blocky subsoil

This soil association is on the glacial till plain in the
northwestern part of the county. It occupies between 4
and 5 percent of the total county area.

The landscape of this association is similar to that shown
in figure 4 for the Forman-Aastad association. However,
the Barnes soils, instead of Forman soils, occupy the upper
parts of slopes, and the Svea soils, instead of Aastad solls,
occupy the lower parts. Differences in subsoil character-
istics distinguish the Barnes-Svea association from the
Forman-Aastad association, which is also on the glacial
till plain. The subsoil in the Barnes and the Svea soils
contains less clay and is weaker in structure than that in
the Forman and the Aastad soils.

Some of the minor soils in the Barnes-Svea association
are the Buse, Parnell, Hamerly, and Tetonka.

The soils in this association are farmed extensively.
Small grains, corn, and alfalfa are the main crops and
are grown in the less sloping areas. Slopes of more than
10 percent are used mainly for pasture.

9. Gardena-Spottswood-Wessington association: Well-drained

loamy soils underlain by sands and gravel

This association consists mainly of nearly level, well-
drained soils that formed in glacial outwash, but there are
many areas of low, poorly drained soils in fresh-water
marshes. This association covers about 8 percent of the
county and is in the northwestern part.

The most extensive soils in the association are the Gar-
dena, the Spottswood, and the Wessington soils.* All
these soils have a dark loam surface layer. The Gardena
soil is underlain by loamy sand, fine sand, and silt, and the
Spottswood and Wessington soils are underlain by coarse
sand and gravel. The depth to the sand and gravel is
30 inches or more in the Spottswood soils and is less than
30 inches in Wessington soils.

Also in this assoctation are the Hecla and Maddock soils,
which are sandy, and the Borup, Stirum, and Arveson
soils, which are wet because of a high water table. Many
areas of the wet soils are 25 to 100 acres in size. The Mad-
dock soils are moderately shallow and are underlain by
glacial till.

The well-drained soils in this association are planted to
small grains, corn, and alfalfa. Because of their low
moisture-holding capacity, these well-drained soils pro-
duce lower yields in dry seasons than soils formed in
glacial ¢ill and are more susceptible to wind erosion.
Most areas of the wet soils are used for pasture and hay.
Those that ave cultivated are planted to flax, millet, or
other fast-maturing crops.

2 After this report and map had been prepared for publication,
the soils called Wessington were classified with soils of the Ford-
ville series. Similar soils will be called Fordville in other
publications.

10. Gardena-Glyndon association: Moderately well drained soils
in old, silty lake sediments

This association consists of deep, nearly level soils that
formed in silty deposits of glacial lake material. They
occupy between 4 and 5 percent of the county and are in
two areas in the western part.

The Gardena soils are the most extensive soils in this
association. They are deep, dark, moderately well
drained, and fertile. The Gardena soils are in slightly
lower positions than the Glyndon soils, which are high
in lime. Also in this association are the Borup, Perella,
Tetonka, Overly, and Hecla soils. The Borup, Perella,
and Tetonka soils are in shallow depressions, and the areas
of Overly and Hecla soils are small. The Overly soils are
similar to the Gardena soils but contain more clay. The
Hecla soils are sandy.

Like the Gardena-Overly association, in the northeast-
ern part of the county, this association includes some of
the best soils in the county for farming. These soils are
used intensively for small grains, alfalfa, and corn.

11. Valentine association: Sandy soils in a choppy area where
differences in elevation are 20 to 40 feet

The fine sands of this association are in choppy relief,
in which the hills are 20 to 40 feet high. The association
makes up about 1 percent of the county and is in the
southwestern part. Small spots of glacial till are exposed.

Most areas of the Valentine soils in this association are
about, 40 feet higher than areas of the lowest soils. Hecla
soils are in small areas of low, choppy relief. The top
layer of the Valentine soils is dark colored because it is
stained by organic matter. It is about 1 or 2 inches thick.
Light-colored fine sand extends from the top layer to a
depth of 5 feet or more from the surface. The Hecla soils
have a dark-colored surface layer that is 5 to 10 inches
thick.

This association is in native grass and is used for pasture.

12. Valentine-Hecla association: Sandy soils in a choppy area
where differences in elevation are generally less than 10 feet
The soils in this association formed in sandy material
in areas of choppy relief. The differences in elevation
range from 3 to 10 feet. In some areas accelerated
erosion has caused the choppy relief.

The surface layer of the soils in this association is fine
sand or loamy fine sand and is dark colored to a depth
ranging from & to 20 inches or more. It is underlain by
fine sand. In only a few places is the loamy fine sand
surface layer more than 20 inches thick. Wheve the relief
is more than 5 feet, the surface layer generally is dark to a
depth of 5 inches, but in other areas it is fine sand or
loamy fine sand underlain by lighter colored fine sand.
Where the relief is less than 5 feet, the surface layer is
dark to a depth of 10 to 20 inches and is generally loamy
fine sand underlain by fine sand at a depth of about
10 inches.

The Valentine and Hecla soils are the most extensive
soils in this association. They occur together in a complex
pattern. The Valentine soils are excessively drained and
have a thin surface layer of fine sand or loamy fine sand.
The surface layer of the Hecla soils is loamy fine sand and
is thicker than that in the Valentine soils. Some areas
of Hecla soils are nearly level.

Arveson and Gannett soils also occur in this association.
The Arveson soils are in many of the large depressions
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and are high in lime. The very poorly drained Gannett
soils are in the numerous small depressions where the re-
lief is strongest.

Most of the farm income in this soil association is from
the sale of livestock. Farmers grow corn, oats, and al-
falfa on the more nearly level areas and use the rest of
the association for pasture and hay.

Descriptions of the Soils

This section describes, in nontechnical language, the soil
series (groups of soils) and single soils (mapping units)
of Sargent County. The acreage and proportionate ex-
tent of each mapping unit are given in table 4.

The procedure in this section is first to describe the soil
series, and then the mapping units in that series. Thus,
to get full information on any one mapping unit, it is

necessary to read the description of that unit and also the
description of the soil series to which it belongs. As
mentioned in the section “How Soils Are Named, Mapped,
and Classified,” not all mapping units are members of a soil
series. Artesian ponds and Fresh water marsh are mis-
cellaneous land types and do not belong to a soil series
but, nevertheless, ave listed in alphabetic order along with
the soil series.

Following the name of each mapping unit, there is a
symbol in parentheses. This symbol identifies the map-
ping unit on the detailed soil map. Listed at the end of
each description of a mapping unit are the capability unit
and the range site in which the mapping unit has been
placed. The page on which each capability unit is de-
scribed can be found readily by referring to the “Guide to
Mapping Units and Capability Units” at the back of the
report.

Tasre 4 —Approzimate acreage and proportionate estent of the soils

Map Soil name Area | Extent|| Map Soil name Area (Extent
symbol symbol
Acres Percent Acres Percent
Aa Aastad clay loam__ ... ______._ 9,252 1. HIAx | Hecla fine sandy loam, nearly level _...__. 13, 193 2, ¢
Ab Aastad loam_ . _______________.____.___ 123,324 | 22.5 || HIBx | Hecla fine sandy loam, undulating.__. - 256 m
Ac Aastad-Cresbard loams__.______________ 412 .1l HmA | Hecla fine sandy loam, moderately shal-
Ad Aberdeen silt loam____________________ 310 .1 low, nearly level . . . .._____ 4, 286 .8
Ae Aberdeen-Exline silty clay loams_______ 865 .2 || HnAx | Hecla loamy fine sand, nearly level..____ 21, 532 3.9
Am Artesian ponds._ - _____________ 112 | (0 HoA Hecla loamy fine sand, moderately shal-
An Arveson fine sandy loam. . ____.________ 4, 622 .8 low, nearly level o . _ .. ___._____ 734 .1
BbC Barnes-Buse loams, rolling.._____.______ 1,254 .2 || Hwx | Hecla-Maddock loamy fine sands_ - .. - 1,378 .3
BbC2 Barnes-Buse loams, rolling, eroded_____. 556 .1 || Hz Hegne clay oo oo oo 1, 707 .3
Be Barnes-Buse stony loams______________ 272 Q) Hfa Hegne-Fargo elays- oo oo._._ 552 .1
BdB Barnes-Svea loams, undulating.________ 8, 865 1.6 | La Lamoure silty clay loam . ____________.__ 2,780 .5
BdB2 Barnes-Svea loams, undulating, eroded__ 104 | () Lf La Prairie and Fairdale soils____._____._ 357 .1
Bf Bearden silty elay loam_ ______________ 1, 446 .3 || Lp La Prairie silt loam__ _ ___________.____ 1, 82 .3
Bk Bearden-Tetonka silt loams____________ 157 | () MdBx { Maddock loamy fine sand, undulating . - . 908 .2
Br Borup, Colvin, and Perella soils. .. ____ 9, 208 1.7 it MdC | Maddock loamy fine sand, rolling.______ 737 .1
BvD Buse-Barnes loams, strongly rolling_.____ 12, 942 2.4 || MkAx | Maddock fine sandy loam, moderately
BvD2 Buse-Barnes loams, strongly rolling, shallow, nearly level ... .. _____ 996 .2
eroded .o __ 1, 944 .4 || MkBx | Maddock fine sandy loam, moderately
Cp Colvin and Perella soils, saline  _____._ 842 .2 shallow, undulating . - - . _.__.______ 1,272 .2
Dc Dimmick elay. ..o ________.. 161 Q) MkCx | Maddock fine sandy loam, moderately
Dm Dimmick clay, basins. oo _______ 316 .1 shallow, rolling_ - .. _______..... 224 O]
Dv Divide loam_ . _ .. 58 | (1) OaA Overly silt loam, nearly level - _._______ 812 .1
EcA Eckman silt loam, nearly level . ________ 136 O] OcB Overly silty clay loam, undulating._. ____. 717 R
EcB Eckman silt loam, undulating. .- ___.____ 3, 634 .71l Os Overly-Aasted silt loams___________._. 5, 541 1.0
EmB Eckman and Maddock loams, undulating_ 510 .11 OvC Overly and Barnes silt loams, rolling____ 446 .1
EmC Eckman and Maddock loams, rolling____ 94 | (M OyA Overly-Bearden silty clay loams, nearly
Ex Exline compleX... - oo _________ 1, 954 .4 IeVel oo o e 12, 720 2.3
Fe Fargoelay - __ 3, 638 .7 Pa Parnell 80ils. oo oo oo 17,280 3.2
FoB Forman-Aastad loams, undulating______ 118,615 | 21.7 || Pe Perella silty clay loam ... __.._____ 1, 058 .2
FoB2 Forman-Aastad loams, undulating, Ra Rauville soils. - .- aa.. 891 .2
eroded. ... ________ 9, 620 1. 8 || RhA Renshaw loam, nearly level .. _ _._______ 1, 383 .3
Fs Forman-Aastad stony loams_ __________ 126 | () RhB Renshaw loam, undulating_ ... ___ 252 | (Y
FvC Forman-Buse loams, rolling______ N 5, 169 .9 || Ro Renshaw and Sioux soils. . ._______.._ 655 .1
FvC2 Forman-Buse loams, rolling, eroded_____ 8, 929 1.6 || SpA Spottswood-Wessington loams, nearly
Fw Fresh water marsh_________ .. _______ 4, 504 .8 level oo e e oo 2,258 .4
Ga Gannett loamy finesand__ ____________ 198 | (M) St Stirum and Arveson loams_____________ 9, 723 1.8
GgA Gardena-Glyndon loams, sandy sub- Sv Svea loam.___ oo ... 5, 833 1.1
stratum, nearly level . ______________ 5, 742 1.0l Tk Tetonka silt loam___ . _______________ 798 .1
GmA Gardena-Glyndon silt loams, nearly level_| 41, 630 7.6 1| Tp Tetonka and Parnell soils_ ... _____.___ 6, 767 1.2
GoA Glyndon loam, sandy substratum, nearly Un Ulen fine sandy loam, moderately shallow_| 5, 178 .9
level oo e 3,263 .6 || vaD Valentine fine sand, hilly_____________._ 1, 892 .3
GsA Glyndon silt loam, nearly level_________ 7, 959 1.5 )f VhC Valentine-Hecla fine sands, hummocky__| 10, 890 2.0
Ha Hamar fine sandy loam__ . ________.____ 3, 028 .6 || ZmC Zell silt loam, rolling - _ .. ______ ... 510 .1
Hb Hamerly complex_____ .. ._________ 4,216 .8 || ZmD | Zell silt loam, hilly ... _________ 64| (1)
Hf Hamerly-Aastad loams______..______._. 3,514 .6 Intermittent lakes ... .- 2,514 .5
Hh Hamerly-Svea loams_._________________ 616 .1
Hkx Hecla finesand_ ... _____.______ 2, 169 .4 Total land area_ - __ .. _.._____ 547,200 | 100, 0

1 Less than 0.1 percent.
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Soil scientists, engineers, students, and others who want
detailed descriptions of soil series should turn to the sec-
tion “Formation and Classification of Soils.” Many
terms used in the soil descriptions and other sections of
the report are defined in the Glossary.

Aastad Series

The Aastad series consists of deep, moderately well
drained soils that have a loamy subsoil. These dark,
fertile soils formed in nearly level glacial till under a
cover of tall grass. They are the most extensive soils in
Sargent County and ave mainly in the central part.

The surface layer is black or very dark gray loam to
clay loam of fine granular or crumb structure. (Generally,
this layer is about 8 inches thick, but the range is from
6 to 12 inches. It is hard when dry, friable when moist,
and easily tilled. This layer contains a large amount of
organic matter.

The loamy: subsoil is very dark gray to very dark
grayish brown, and tongues of the dark surface soil ex-
tend down into it, as shown in figure 6. The prisms in
the subsoil break into medium-sized blocks. All faces of
the prisms and blocks are covered by continuous, distinct
clay films. The subsoil is hard when dry and firm when
noist. In many places, it is limy in the lower part.

The parent material is limy glacial till. Lime has ac-

Figure 6—A profile of Aastad soil, showing on the right side a
tongue of dark surface soil that extends down into the light-
colored lime zone.
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Figure 7.—Aastad loam about 2 miles south and one-fourth mile
east of Forman.

cumulated in a light-colored zone, directly under the sub-
soil, at a depth of 14 to 22 inches. Below this lime zone,
the parvent material is light brownish gray to light olive
brown and is very hard when dry and friable when moist.
Nests of gypsum crystals are common in the parent ma-
terial at a depth of 3% to 5 feet.

The Aastad soils occur with Forman soils but are in a
lower position and have a thicker surface layer and a
darker subsoil. Their subsoil has stronger structure and
contains more clay than that of the Svea soils. The clay
on the prisms’in the Svea soils occurs in patches.

Aastad clay loam (Ad) (0 to 3 percent slopes).—This
deep soil has a dark, thick surface layer that contains a
large amount of organic matter. The surface layer ab-
sorbs most of the rainfall, holds a large amount of mois-
ture, and resists wind and water erosion. In Sargent
County this soil is mostly in areas northeast of Stirum
and north of Gwinner. Areas of Hamerly, Tetonka, and
Parnell soils make up about 10 percent of the total avea
of this mapping unit.

Nearly all of this soil is cultivated. Although it is well
suited to small grains, corn, alfalfa, and tame grasses, it
is used mainly for small grains, especially wheat. Yields
are good except in years when rainfall is less than normal.
(Capability unit ILc-6 ; Silty range site)

Aastad loam (Ab) (0 to 3 percent slopes).—This is the
most extensive soil in the county, and it occurs mainly
in the central part. It.is nearly level, as shown in figure
7, and is on glacial till. TIts surface layer contains less



SARGENT COUNTY, NORTH DAKOTA 11

clay, but this soil is otherwise similar to Aastad clay loam,
Both soils resist wind and water erosion. They are suited
to the same crops, require the same management, and pro-
duce about the same yields. As much as 10 percent of
any area of this mapping unit may consist of Hamerly,
Tetonka, and Parnell soils.

Aastad loam is used for crops and pasture. The pasture
is generally overgrazed and does not produce as much
forage as it could under improved management. (Capa-
bility unit ITc—6 ; Silty range site)

Aastad-Cresbard loams (Ac) (0 to 3 percent slopes).—
Aastad loam and Cresbard loam are mapped together be-
cause many spots of Cresbard loam occur with the Aastad
loam and are too small to map separately. These soils are
on nearly level glacial till. The Cresbard series is de-
scribed later in this report.

Cresbard loam has a dark surface layer. Its subsoil is
a dense claypan with prismatic structure. Cresbard Joam
is droughty because its subsoil is slowly permeable to
water. Only a few roots penetrate into the subsoil, and
these go down along the faces of the prisms.

All of this mapping unit is used for small grains, corn,
and alfalfa. The droughty Cresbard spots are conspicuous
in grain fields because the grain is short. Because of the
droughty spots, Aastad-Cresbard loams are less produc-
tive than Aastad loam. The permeability of the Cresbard
soil can be increased by using legumes or other crops that
send their roots into the subsoil. (Capability unit IITs—
P; Pan Spots range site)

Aberdeen Series

In the Aberdeen series are nearly level soils that have a
dark stirface layer and a claypan subsoil. These soils are
on the flats of glacial Lake Agassiz in the northeastern
part of the county.

The surface layer is silt loam or silty clay loam that is
black when moist. It is generally about 7 inches thick, but
the range is from 6 to 12 inches. This layer is friable,
is free of lime, and has a fine, granular or crumb structure.

Underlying the surface layer is a leached layer, about 4
inches thick. The leached layer is generally light gray to
dark gray but, when moist, varies between very dark gray
and white. The blocks or prisms of its structure break
down into plates.

The clayey subsoil has a medium to strong, prismatic or
columnar structure. The prisms or columns of the struc-
ture break down readily into strong, medium and fine
blocks. The subsoil is very slowly permeable to'water and
to plant roots. The few plant roots that penetrate the
subsoil go down along the faces of the prisms or columns.

The parent material of Aberdeen soils is silty or clayey.
It generally has a distinct lime zone directly under the
subsoil. This lime zone contains gypsum crystals and
other visible salts. At about 21% feet from the surface,
stratified silt, fine sand, and clay materials are common.

Aberdeen soils occur with Exline soils but have a thicker
surface layer and weaker structure in the subsoil.

Aberdeen silt loam (Ad) (0 to 8 percent slopes).—This
soil is in the glacial Lake Agassiz area along with the
Gardena soils and Colvin and Perella soils, saline. In-
clusions of Gardena soils make up as much as 10 percent
of the area mapped as Aberdeen silt loam.

Where it occurs with Gardena soils, this soil is in many
small, round areas, In cultivated fields it is conspicuous
next to the black Gardena soils because its surface layer is
dark gray as a result of mixing with the underlying gray,
leached layer. A very slowly permeable subsoil makes this
soil droughty.

In fields with Gardena soils, Aberdeen silt loam is used
for small grains, corn, and alfalfa. Yields are generally
low because the soil is droughty, but they are fair if light
rains are frequent enough to keep the surface soil moist.
Where this soil is next to the poorly drained Colvin and
Perella soils, it is used for pasture and hay. (Capability
unit I1Ts-P; Pan Spots range site)

Aberdeen-Exline silty clay loams (Ae) (0 to 3 percent
slopes) —These soils have a very slowly permeable clay-
pan subsoil. They are in glacial Lake Agassiz, in the
northeastern part of the county, and are in such an intri-
cate pattern that it is impractical to map them separately.

The subsoil of these soils has a very strong, columnar
structure. In cultivated fields the Exline soil is easy to
distinguish because its surface is very cloddy. Plowing
has brought up clods from the strong columns in the sub-
soil and has mixed them into the thin surface layer. A
description of the Exline series is given later in this report.

The soils of this mapping unit are used mainly for hay,
but some areas are in small grains and alfalfa. Yields are
low. (Capability unit IITs-P; Pan Spots range site)

Artesian Ponds

Artesian ponds are formed when the water from artesian
wells overflows from stock-water tanks and drains into de-
pressions or potholes. Although it is suitable for livestock,
the water contains salts that are toxic to plants.

Artesian ponds (Am).—Artesian ponds are depressions
or potholes that receive overflow from stock-water tanks,
which are filled by a continuous flow of water from arte-
sian wells. Most of the ponds are near farmsteads. Par-
nell and Tetonka soils are in the depressions. Because
the water contains salts that are toxic to plants, these
ponds have no vegetation. (Capability unit VIITs-1)

Arveson Series

The Arveson series consists of deep, dark, calcareous
soils that are poorly drained. These soils are in glacial
Lake Dakota, which is in the southwestern part of the
county. They occupy slight depressions or low broad
swales and have formed in loamy fine sand to fine sand.
A high water table keeps Arveson soils wet most of the
time.

These soils have a very friable, dark-gray to black sur-
face layer that is limy and about 10 inches thick. It
ranges from light loam to fine sandy loam and has a fine
granular structure.

Directly under the surface layer is a light-gray to gray
zone in which the largest amount of the lime has accumu-
lated. Except for its lighter color and higher content
of lime, this zone is similar to the surface soil. It is be-
tween the surface soil and the parent material. In many
aveas there are two zones of lime accumulation within a
depth of about 4 feet.
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The parent material is also limy. It is light-gray to
light olive-gray loamy fine sand to fine sand mottled with
brownish yellow and yellowish brown.

Arveson soils are more poorly drained than Ulen soils
and are sandier than Borup soils.

Arveson fine sandy loam (An) (0 to 1 percent slopes).—
This soil is in depressions or swales. It isin the sandy
areas of glacial Lake Dakota, in the western part of the
county, and is near Milnor in the northeastern part.

Most of this soil occurs with Valentine-Hecla fine sands,
hummocky, and is used for pasture or hay. Some of this
pasture or hay is native grasses, mainly switchgrass, In-
diangrass, and big bluestem. A small part of this soil
occurs with Hecla and Ulen soils on nearly level slopes
and is used for corn, oats, flax, and other crops. Yields
are good because the soil is kept moist most of the time
by a high water table. (Capability unit ITIwe-3; Sub-
irrigated range site)

Barnes Series

The Barnes series consists of deep, dark, fertile soils on
undulating to rolling glacial till in the western part of the
county. These soils are well drained.

The surface layer is black or very dark gray loam that is

enerally about 6 inches thick but ranges from 5 to 8 inches
n thickness. It contains a large amount of organic mat-
ter. It is granular in structure, friable when moist, and
easily tilled.

The dark gray or very dark gray subsoil has tongues ex-
tending into it from the darker surface layer. The sub-
soil is generally friable when moist. It has a moderate
and strong, prismatic structure, but the structural prisms
break into weak blocks. The subsoil contains little or no
more clay than the surface layer. Only patches of clay
film are on the prism faces of the subsoil. These soils con-
tain less clay and have weaker prisms in the subsoil than
the Forman soils, which have continuous clay films on all
faces of prisms and blocks.

The Barnes soils occur with Svea soils but are higher
on the slopes, are better drained, and have a slightly thin-
ner surface layer.

Barnes-Buse loams, rolling (BbC) (6 to 9 percent
slopes).—Barnes loam and Buse loam are mapped as one
unit in the western part of the county because they occur
together in such a complex pattern that it is impractical
to map them separately. The Barnes soil is on slopes and
is more extensive than the Buse soil. The Buse soil is on
hilltops. It has a thinner surface layer than the Barnes
soil. The Buse series is described later in this report.

Most areas of these soils are used for small grains, al-
falfa, and tame grasses. Corn does not produce enough
cover early in the season to protect the soil against water
erosion, and subsequent cultivation increases the erosion
hazard.

Because slopes are short and broken, contour cropping
is not practiced. Yields are fair when the rainfall is ade-
quate, but they are lower than on Barnes-Svea loams, un-
dulating, because more water is lost in runoff. Practices
that help control water erosion are stubble mulching, strip-
cropping, using grasses and legumes in the cropping sys-
tem, and tilling the fields across slopes where possible.
(Capability unit IITe-6 ; Silty range site)

Barnes-Buse loams, rolling, eroded {BbC2) (6 to 9 per-
cent, slopes).—These soils were mapped together because
they occur 1n such a complex pattern that it is impractical
to map them separately. They are in the western part
of the county.

Many hilltops are light colored because water and wind
have removed the surface soil. Water caused most of the
erosion. Intense rains or hail washed the soil from bare,
summer-fallowed or fall-plowed fields. Wind removed
some of the soil in winter when the hilltops were un-
protected by snow and in spring before vegetation was
established on fall-ploied or fallowed land.

These eroded soils are used for the same crops as Barnes-
Buse loams, rolling, and about the same mangement is
required to control further erosion. Crop yields are lower,
however, because the eroded hilltops have low fertility.
(Capability unit ITTe-6 ; Silty range site)

Barnes-Buse stony loams (Bc) (3 to 9 percent slopes) .—
These soils oceur together in such a complex pattern that
they were mapped as one unit. The soil material of these
soils is like that of Barnes-Buse loams, rolling, but so many
stones are in these stony loams that they cannot be culti-
vated. Removal of the stones is not practical. Some
areas slope as much as 15 percent.

In Sargent County these soils are inextensive and, gen-
erally, are in small areas. They are in native grasses,
which are grazed if these soils occur with other soils in
pastures. Barnes-Buse stony loams are left idle if they
are with soils used for hay or cultivated crops. (Ca-
pability unit VIs-Si; Silty range site)

Barnes-Svea loams, undulating (BdB) (3 to 6 percent
slopes) —These soils occur together in such a complex pat-
tern in the western part of the county that it is impractical
to map them separately. They are on undulating glacial
till. 'The Barnes soil is more extensive than the Svea soil
and is higher on slopes. The soils in this mapping unit
differ from those in Forman-Aastad loams, undulating, by
having a lower clay content and weaker structure in the
subsoil. As much as 10 percent of Barnes-Svea loams,
undulating, is made up of Hamerly, Tetonka, and Parnell
soils. The Svea series is described later in this report.

These soils are well suited to small grains, alfalfa, and
tame grasses. Crop yields are good except when rainfall
is less than normal.

Water erosion is the main hazard. If these soils are
cultivated but not protected, slight to moderate water ero-
sion is likely. Moderate erosion is likely on fields planted
to corn. Corn does not produce enough cover in early
stages of growth to protect the soil, and subsequent cul-
tivation increases the erosion hazard. These soils resist
wind erosion. (Capability unit ITe-6; Silty range site)

Barnes-Svea loams, undulating, eroded (BdB2) (2 to 5
percent slopes) .—These soils occur together in such a com-
plex pattern that they were mapped as one unit. They
differ from Barnes-Svea loams, undulating, only by being
moderately eroded. Some of the hilltops in areas of these
soils are light colored where the surface soil has been re-
moved. This removal was mostly by intense rain or hail
falling on summer-fallowed land. Some soil has been
removed by wind in winter when little or no snow covered
the soil, and from fall-plowed or fallowed land early in
spring before vegetative cover was established.

These soils are used for small grains, alfalfa, and tame
grasses. DBecause of the eroded hilltops, yields are lower



SARGENT COUNTY, NORTH DAKOTA 13

than those on the Barnes-Svea loams, undulating. Stub-
ble mulching, field windbreaks, and stripcropping help
to control erosion. (Capability unit ITe-6; Silty range
site)

Bearden Series

This series consists of moderately well drained to im-
perfectly drained, limy soils. These soils formed in silty
and clayey material that was deposited by water. They
are in three widely separated areas in this county: (1)
glacial Lake Agassiz in the northeastern corner, (2) gla-
cial Lake Dakota in the southwestern part, and (3) an
area below the Sisseton Hills in the southeastern part.

The surface layer is generally about 8 inches thick, but
the range is from 6 to 15 inches. It is black and friable
when moist, dark gray when dry, and slightly sticky and
plastic when wet. This layer contains a large amount of
organic matter and is limy 1n most places.

A light-colored lime zone is in the parent material; it
is directly under the surface layer in areas where that
layer is more than 10 inches thick. Where the surface
layer is less than 10 inches thick, a dark-gray layer is be-
tween the surface layer and the parent material. Except
in color, the dark-gray layer resembles the surface layer.
The dark-gray layer, In turn, is underlain by pale-yellow
to light yellowish-brown parent material that contains a
white zone of lime accumulation.

The parent material is silty or clayey, is friable when
moist, and has a fine, granular structure. It is generally
light yellowish brown to brownish yellow, mottled with
gray and light brownish gray. Many wide tongues of the
black material extend from the surface soil deep down
into the lime zone of the parent material.

The Bearden soils occur with the Overly soils and the
Tetonka soils. They are not so well drained as the Overly
soils but are better drained than the Tetonka soils. They
are better drained than the Borup soils and formed in
more clayey material.

Bearden soils are widespread in the county, but their
total acreage is small. They are easily worked and highly
productive. Most of their small acreage is cultivated.

Bearden silty clay loam (Bfj(0 to 8 percent, slopes).—
This nearly level soil is mainly in the northeastern part of
the county. Cultivated fields show light-gray spots in
those places where the lime zone is near the surface, and
plowing has mixed some of the lime with the surface
layer. Overly and Tetonka soils may make up as much
as 10 percent of the total area of this soil.

This soil is well suited to small grains, corn, alfalfa, and
tame grasses. Yields are good for periods of several
years. Iiven if this soil is not protected, the hazard of
wind erosion is only slight. But wind erosion is more
likely on this soil than on Overly-Bearden silty clay loams,
nearly level. (Capability unit ITe-4L; Silty range site)

Bearden-Tetonka silt loams (Bk) (0 to 8 percent
slopes) . —Bearden silt loam and Tetonka silt loam were
mapped together in the northeastern part of the county
because the Tetonka soil occupies many small, shallow
depressions and is impractical to map separately. The
Bearden soil is dominant. Much of its surface is light
colored because the lime zone is near the surface and plow-
ing has mixed part of the lime with the surface layer.
The Tetonka series is described later in this report.

All the acreage of these soils is in small grains, corn,
and alfalfa. Y%elds are good. In some years see in% is
delayed until the small depressions dry out. (Capability
unit ITe—4L; Silty range site)

Borup Series

The Borup series consists of poorly drained soils that
contain large amounts of lime and occur in swales or de-
Eressions on glacial lake plains. These soils are in glucial

ake Agassiz in the northeastern part of Sargent County
and in glacial Lake Dakota in the sonthwestern part.

The black surface layer generally is about 8 inches
thick, but the range is from 6 to 12 inches. This layer
is generally limy and has a fine, granular structure. It
is friable when moist and is slightly sticky and slightly
plastic when wet.

Directly under the surface layer is a gray layer that
is the zone of maximum lime accumulation. It commonly
contains large, white, soft masses of segregated lime.
This lime layer is friable when moist; it is slightly sticky
and slightly plastic when wet. The parent material of
the Borup soils is limy and moderately sandy to silty.

Borup soils generally are silty to a depth of 5 feet, but
in many places the silty material extends to a depth of
about 3 feet and is underlain by sandy material.

Borup soils are more poorly drained than the Bearden
soils and formed in less clayey material. They formed
in less clayey material than did the Colvin soils'and have
a more prominent lime zone than the poorly drained
Perella soils.

Borup, Colvin, and Perella soils (Brj (0 to 8 percent
slopes) .—These soils were mapped together because they
are similar in drainage, in suitability for use, andin man-
agement requirements. They are in depressions and low
swales of the glacial lake plains in the northeastern and
western parts of the county. They are kept wet much of
the time by a high water table or by frequent ponding.
The Colvin series and the Perella series are described later
in this report.

These soils are used mostly for pasture or hay. Be-
cause moisture is excessive, the pasture and hay is mainly
tall, coarse grasses. Some areas are cultivated and pro-
duce average yields of flax, millet, or other late seeded
Ccrops.

The high water table and lack of drainage outlets gen-
erally prohibit artificial drainage on these soils; but some
areas that were ponded have been drained, and they pro-
duce average yields of small grains. (Capability unit
ITw—4L; Subirrigated range site)

Buse Series

In the Buse series are excessively drained soils on hill-
tops and crests of slopes in glacial till landscape. They
are most extensive in the western part of the county and
in the Sisseton Hills in the southeastern part. In the
Sisseton Hills, the Buse soils occur with the Forman soils,
and in the western part of the county, they occur with the
Barnes soils.

The loam surface layer is about 4 inches thick, but the
range is from 2 to 6 inches. It is black when moist and
dark gray when dry. The structure is granular. In
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most cultivated areas, the surface layer is limy because the
parent material has been mixed with it by plowing.

Generally, a limy transitional zone is between the sur-
face layer and the parent material. This transitional
zone has a weak, coarse, prismatic structure but is not a
distinct layer. In some places, however, there is no tran-
sitional zone, and the surface layer is directly underlain
by a weak zone of lime accumulation in the parent ma-
terial. The parent material is limy glacial till that is
friable and light olive brown when moist.

Buse-Barnes loams, strongly rolling (BvD) (10 to 25
percent slopes) .—These soils are on glacial till. Strongly
rolling areas of Buse loam and Barnes loam were mapped
together on short, broken slopes because they are in such
a complex pattern that it is impractical to map them sepa-
rately. The Buse soil is on hilltops and upper slopes,
and the Barnes soil is on lower slopes.

These soils are used mainly for pasture and hay. The
pasture is generally overgrazed and is not so_productive
as it would be if management were improved. A large
acreage is in native grass, mainly little bluestem, prairie
dropseed, green needlegrass, side-oats grama, prairie cord-
grass, and switchgrass. ‘ '

Because of the erosion hazard, these soils are not suited
to cultivation. Small grains and alfalfa are grown in
some areas, but these areas produce lower yields than do
other soils on glacial till because so much rainfall runs oft
their steep slopes. (Capability unit VIe-Si; Silty range
site

B)use-Barnes loams, strongly rolling, eroded (3vD2)
(9 to 15 percent slopes) .—These soils are mapped as one
unit because they occur together in such a complex pattern
that they cannot be mapped separately. They are mod-
erately eroded but, otherwise, are like Barnes-Buse loams,
strongly rolling. Many hilltops are light colored where
water and wind have removed the surface soil. Water
caused most of the erosion when intense rains or hail fell
on bare land. Wind blew away some soil when it was not
protected by snow in winter and by vegetation early in
spring. These soils are droughty becanse they lose much
rainfall in runoff from the steep slopes.

These soils are used for small grains and alfalfa. Yields
are low because the soils are droughty, and the eroded areas
are low in fertility. These soils are probably better suited
to permanent pasture or hay than to small grains and
alfalfa. (Capability unit VIe-Si; Silty range site)

Colvin Series

The Colvin series consists of poorly drained, limy soils
that formed in clayey materials. These soils are in
shallow depressions and low swales in glacial lake plains.

The black surface layer is about 8 inches thick, but the
range is from 6 to 14 inches. This surface layer has
fine, granular structure and generally is limy. It is
friable when moist and slightly sticky and slightly plastic
when wet.

A prominent, gray or white layer of accumulated lime
underlies the surface layer. This lime zone is separated
from the surface layer by a boundary that is generally
clear but is gradual in some places. In many areas the
boundary is irregular or broken, for the lime has accumu-
lated in large, soft, white masses that are surrounded by

olive-colored parent material or by black material extend-
ing from the surface soil. The parent material is limy
and clayey.

Colvin soils are similar to Bearden soils but are more
poorly drained. They have about the same drainage as
the Borup and Perella soils. But Colvin soils formed
in more clayey material than the Borup soils and have
a grllore distinet zone of lime accumulation than the Perella
soils.

A high water table keeps the Colvin soils wet much of
the time. Most of the acreage is used for pasture or hay,
but a few drained areas are used for small grains.

Colvin and Perella soils, saline (Cp) (0 to 1 percent
slopes).—Saline areas of Colvin soils and of Perella soils
were mapped together as one unit because they occupy
about the same positions, have about the same drainage,
are suitable for the same uses, and require the same man-
agement. These soils are mainly southeast of Milnor.

These soils are often ponded or are wet because the
water table is high. They are moderately salty to
strongly salty. Most of the acreage is in pasture con-
sisting of tall coarse grasses and saltgrass. A small
acreage is cultivated and is best suited to alfalfa, flax,
barley, rye, and other plants tolerant of salt. (Capa-
bility umit ITTws—4L; Saline Lowland range site)

Cresbard Series

The Cresbard series consists of moderately well drained
soils that have a thick surface layer and a claypan.
These soils are in many small, nearly round areas in a
complex pattern with the Aastad soils.

The loam or silt loam surface layer generally is about
8 inches thick, but the range is from 7 to 11 inches. It
is black when moist. This layer is very friable, is free
of lime, and has a fine, granular structure.

A gray to dark-gray, leached layer underlies the surface
layer. This leached layer ranges from 3 to 6 inches in
thickness but generally is about 5 inches thick. It hasa
medium blocky structure. The blocks of this structure
break readily into medium plates. The leached layer is
abruptly underlain by a claypan, which has a medium
prismatic structure. The prisms are not very durable
and break down into strong, mediwum and fine blocks.
This claypan is very slowly permeable to roots and water.
Most of the roots that penetrate the claypan go down
along the faces of prisms.

Limy glacial till parent material underlies the claypan.
This limy material 1s of loam or clay loam texture. In its
upper part many gypsum crystals and a few other salts are
visible.

The Cresbard soils resemble the Aberdeen soils but have
formed in glacial till, whereas the Aberdeen soils formed
in glacial lake deposits. The Cresbard soils differ from
the Aastad soils in having a leached layer and a claypan.
The claypan is more strongly developed than the subsoil
layers of Aastad soils and is more slowly permeable.

Dimmick Series

The Dimmick series consists of very poorly drained soils
that formed in clayey material. These soils occur in flat,
wet depressions and old stream channels in the eastern
part of Sargent County.
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The surface layer is silty clay loam to clay and is limy
in some places. It generally is about 7 inches thick, but
the range is from 6 to 12 inches. The surface layer has
fine, granular structure. It is very firm when moist,
sticf{y and plastic when wet, and black when moist or
dry. Although some areas have a lime zone, most areas
are limy without a prominent lime zone.

The subsoil is dark olive gray when moist and has mod-
erate, medium and coarse prisms that break into fine and
very fine blocks. It is very hard when dry, very firm
when moist, and sticky and plastic when wet.

The parent material is clay that ranges from olive to
very dark gray when moist. It is very hard when dry,
very firm when moist, and very sticky and very plastic
when wet. Generally the parent material is limy.

Dimmick soils are similar to Hegne soils but are more
poorly drained.

Dimmick clay (Dc) (0 to 1 percent slopes).—This deep,
clayey soil occurs in depressions of the glacial lake basin.
It 1s in the eastern part of the county. Because internal
drainage is very slow, water remains on the surface for
long periods after heavy rains. Artificial drainage is
generally not feasible, because the surrounding area 1s so
nearly level that there is no outlet for excess water. This
soil is too wet to be cultivated. The vegetation is mainly
sedges and some bulrushes. (Capability unit Vw-WL;
Wetlands range site)

Dimmick clay, basins (Dm) (0 to 1 percent slopes).—
Many areas of this soil have a prominent lime zone, but
some areas are limy to a depth of 5 feet and do not have
a lime zone. This soil occurs with Dimmick clay but is
more limy than that soil and, because of a high water
table, is wetter.

Like Dimmick clay, this soil is too wet to be cultivated
and generally is not suitable for artificial drainage. The
vegetation is mainly sedges, which are sometimes cut for
hay. (Capability unit Vw-WL; Wetlands range site)

Divide Series

The Divide series consists of moderately well drained
to imperfectly drained, limy soils. These soils are in
shallow depressions or on terraces that receive seepage
water from higher land. They have formed in loamy
material underlain by loose, gravelly or sandy material.

The surface layer of this soil is sandy loam to clay loam
and is 6 to 16 inches thick. This layer is black when
moist. It is fres of lime in some places and, in other
places, contains light-gray mottles of accumulated lime.
The surface layer has a gradual or clear, irregular boun-
dary that separates it from a lime zone.

The light-colored lime zone is prominent. It generally
overlies gravelly material, which is only slightly limy.
In some places, however, the lime zone extends into the
upper part of the gravelly material,

Divide loam (Dv) (0 to 3 percent slopes).—This soil is
the least extensive one in the county and occurs in the east-
ern part. It is limy at the surface and gravelly below the
surface layer. Free water usually is at a depth of 814 to 5
feet. This indicates that, under the gravelly materials,
fine-textured materials hold the water table at its existing
level.

About half of this soil is cultivated, and half is in native
grasses used for hay. Low yields of corn and small

grains are produced on the cultivated part because the
high water table causes excess moisture. (Capability unit
IIIs—4L; Subirrigated range site)

Eckman Series

In the Fckman series are deep, dark, well-drained soils
that formed in silty material. They are in glacial Lake
Agassiz in the northeastern part of the county and in gla-
cial Lake Dakota in the western part.

The silt loam surface layer generally is about 7 inches
thick, but the range is from ¢ to 10 inches. This layer
has fine granular structure and is black or very dark gray
when moist. It is free of lime, very friable, and easily
worked.

The subsoil is silt loam that is friable and very dark
grayish brown to yellowish brown when moist. It has
weak to moderate, coarse, prismatic structure.

Lime has accumulated 1n a distinct zone directly under
the subsoil. This zone is light yellowish brown when
moist, and it contains much white. Under the lime zone,
the parent material is light olive brown when moist. It
is silty in most places but, at a depth below 3 feet, it may
be silt loam, loam, or very fine sandy loam. The percent-
age of fine sand, very fine sand, and silt is high, but the
percentage of coarse sand is low.

IEckman soils are better drained than Gardena soils but
formed in the same kind of parent material. Eckman
soils are similar to the Barnes soils but formed in silty,
water-deposited material, whereas Barnes soils formed in
loamy glacial till,

Eckman silt loam, nearly level (EcA) (0 to 8 percent
slopes).—This deep, dark-colored, fertile soil has a thick
surface layer with a fine, granular structure. The silt
loam subsoil has moderate, prismatic structure. This soil
contains & large amount of organic matter, absorbs rain-
fall readily, and resists wind and water erosion. It is
easily tilled.

In Sargent County this soil is near the southern bound-
ary west of Havana. Its total area is cultivated. It is
well suited to small grains, corn, alfalfa, and tame
grasses. Wheat and barley are the main crops. Yields
are high except when there is not enough rain.” (Capabil-
ity unit ITc-6; Silty range site)

Eckman silt loam, undulating (EcB) (3 to 6 percent
slopes) .—Most of this soil is on the breaks along the Wild
Rice River. On the upper slopes it has a thinner surface
layer than Eckman silt loam, nearly level.

Most of this deep, productive soil is used for small
grains and alfalfa. Yields are high except in years when
rainfall is less than average. Corn is not suitable; it does
not produce enough cover in the early stages to protect the
soil from erosion. Necessary cultivation of the crop in-
creases the hazard of erosion.

Although erosion has been slight, it is the main hazard
if this soil is cultivated. Erosion can be controlled, how-
ever, by stubble mulching, stripcropping, using grasses
and legumes in the crop rotation, and working the soil
across slopes where that can be done. (Capability unit
ITe-6; Silty range site)

Eckman and Maddock loams, undulating (EmB) (3 to
6 percent slopes).—Both soils in this mapping unit are
deep; are rapidly permeable to roots, air, and moisture;
and are easily tilled. They are in the northwestern part
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of the county and are so intermingled that they have been
mapped as one unit. Their lJoamy surface layer is under-
lain by sandy material at a varying depth. The depth to
the sandy material is 20 inches or more in the more exten-
sive Eckman soil, but s less in the Maddock soil.

These soils are well suited to small grains, corn, alfalfa
grasses, and trees, but they may be damaged by wind
erosion if they are cultivated. Because their surface layer
contains more sand than that of Eckman silt Joam, nearly
level, these soils are more susceptible to erosion. Wind
erosion can be controlled, however, by stubble mulching,
stripcropping, and planting trees for windbreaks in fields.
Yields of crops generally are fair except when there is
not enough rain. Yields vary from place to place accord-
ing to the depth to the underlying sandy material, which
has low moisture-holding capacity. (Capability unit ITe—
5; Silty range site)

Eckman and Maddock loams, rolling (EmC) (6 to 9
percent slopes).—These soils are in the northwestern part
of the county where Eckman and Maddock loams are so
intricately mixed that it is not practical to map them sep-
arately. In most areas the soils are loamy from the sur-
face to a depth of 20 inches or more; the underlying
material is sandy.

About half of this map})ing unit is used for production
of small grains, corn, alfalfa, and tame grasses. The rest
is adjacent to soils on greater slopes and is used for
pasture.

The soils of this mapping unit are susceptible to wind
and water erosion when cultivated. Stripcropping, stub-
ble mulching, and spring plowing will help to control
erosion. Crop yields are slightly lower than on Eckman
and Maddock loams, undulating, because more rainfall
runs oft. (Capability unit ITTe-5; Silty range site)

Exline Series

The soils in the Exline series have a thin surface layer
and a claypan subsoil that has a columnar structure.
These soils are in the northeastern corner of the county.

The surface layer generally is 4 inches thick, but the
range is from 2 to 5 inches. This layer is free of lime.
When moist, it is friable and black to very dark gray;
when wet, it 1s sticky and plastic. ,

A light-gray leached layer, 2 inches thick or less,
abruptly underlies the surface layer in most places. The
structure of the leached layer breaks down into medium
and fine plates. In some places this layer is indicated only
by a light-gray color on the rounded tops of the subsoil
columns. ‘

Underlying the leached layer is a clay subsoil that has a
columnar structure. The strong medium columns have
rounded tops. The columns are’ generally very durable,
either moist or dry, but in some places they separate into
weak or moderate, angular blocks. Gypsum crystals and
other salts are visible 1n the lower part of the subsoil.

The upper part of the parent material also contains
visible salts-and is limy and clayey. Generally, strata of
silt, clay, and sand are at a depth greater than 2 feet, but
in some places the profile is clayey to a depth of more than
5 feet.

Exline complex (Ex) (0 to 1 percent slopes) —This com-
plex consists mostly of Exline soils, but with these soils
are areas of Aberdeen and Bearden soils that are too small

to map separately. The Aberdeen and Bearden soils make
up about 15 percent of the complex. The. soils in Exline
complex are nearly level and have a claypan. They are
in the northeastern corner of the county.

The surface layer is silty clay loam to loam that is black
when dry and has a granular structure. This layer is 3 to
6 inches thick. It 1s thickest and has a silty clay loam
surface layer in small depressions, which cover about 5
percent of the complex.

The subsoil is a clay loam with strong, columnar struc-
ture. The columns have light-gray, rounded tops. The
subsoil is very slowly permeable to water and is not pene-
trated by many plant roots. The few plant roots that do
penetrate the subsoil go down along the faces of the
columns. Because of the slow internal and external drain-
age, water ponds after heavy rains.

The parent material is limy, is clayey, and contains
visible'salts. It is underlain by limy, sandy material at a
depth of 2 to 5 feet.

These soils are used mainly for hay, but some of the
acreage 1s in small grains and alfalfa. Cultivated fields
are cloddy because part of the claypan has been mixed
with the surface layer by plowing. Because these soils
are droughty, average yields over long periods are low.
Yields are fair when frequent rains keep the thin surface
layer moist.. (Capability unit VIs-SL; Saline Lowland
range site)

Fairdale Series

The Fairdale series consists of moderately well drained
soils in silty alluvium. These soils are mainly on the
bottom lands of the Wild Rice River, but small areas are
also in old abandoned stream channels, mostly in the east-
ern part of the county.

The surface layer is about 3 inches thick and is very
dark gray or very dark brown when moist. It has a fine,
granular structure, is free of lime, and is very friable.

Stratified, light- and dark-colored material underlies
the thin surface layer and extends to a depth of about 5
feet. The strata are generally silt loam, fine sandy loam,
and silty clay loam; but silt loam is most plentiful. In a
few places fine sand occurs in the stratified material. The
stratified material is limy in many areas. It is common
to find the surface soil of one or more buried soils in the
profile.

In Sargent County the Fairdale soils occur closely with
La Prairie soils and have been mapped with them. Fair-
dale and La Prairie soils are in the same kind of alluvial
material, but the Fairdale soils have a thinner surface
layer and a lighter color. The Fairdale soils are better
drained than the Lamoure soils.

Fargo Series

The Fargo series consists of deep, dark, poorly drained
soils that formed in water-deposited clay material. Gen-
erally, these soils are not limy at the surface but are limy
within a depth of 2 feet. They are in the eastern part of
Sargent County.

The surface layer.is about 7 inches thick, but the range is
from 5 to 10 inches. This layer is black when either moist
or dry. It is very hard when dry, firm when moist, and
very sticky and very plastic when wet. The structure is
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moderate.to strong and granular or blocky. The tilth is
cloddy. In some areas a few glacial stones are in the soil
and on the surface.

The subsoil is olive gray when moist. Black tongues
extend into it from the surface layer. Like the surface
layer, the subsoil is hard when dry, firm when moist, and
very sticky and very plastic when wet. It is moderately
limy.

The limy parent material is olive-gray clay with mottles
of yellow and brown. The mottles range from few to
many.

Fargo soils occur with the Hegne soils. They formed
in the same kind of material but do not have a prominent
lime zone. The Fargo soils are similar to the Parnell soils
but formed in more clayey material. They are better
drained than Dimmick soils.

Fargo clay (Fc) (0 to 6 percent slopes).—This deep,
dark, poorly drained soil is in the eastern part of the
county. Included with this mapping unit are Hegne soils,
which make up as much as 10 percent of each area mapped.

Water is generally excessive on this clay soil, for run-
off and internal drainage are slow. Artificial drains, how-
ever, have improved some areas.

The soil requires fall plowing because it does not dry
early enough in the spring to be plowed or to allow pre-
paring a seedbed for small grains. If it is worked when
wet, this soil puddles and 1its granular structure is de-
stroyed. When it dries, the soil 18 hard and cloddy. More
power is required to pull a plow in this clayey soil than
1n most other soils in the county.

Wind erosion is likely in cultivated fields. In fall-
plowed fields, the soil slakes, and sand-sized granules or
crumbs are left on the surface. In the winter when there
is little or no snow cover, wind blows the sand-sized par-
ticles into depressions, drains, fence rows,-and tree belts.
Wind erosion may not seriously damage the soil, but it
clogs surface drains.

All of this soil is cultivated. It isused mainly for small
grains and alfalfa, but some fields are in corn and soybeans.

Because this soil hoids much moisture, average yields are
good for long periods. In dry seasons, yields are higher
than on most other soils in the county. (Capability unit
ITwe-4; Clayey range site)

Forman Series

The Forman series consists of deep, well-drained soils
that have a clayey subsoil. They are on undulating gla-
cial till, mainly in the central part of the county.

The surface soil is black or very dark gray and loamy.
It generally is about 7 inches thick, but the range is from
5to 9inches. Thislayer is slightly hard when dry, is very
friable when moist, and is easily worked. Tongues of the
black surface layer extend into the subsoil, which is gray-
ish brown.

The subsoil has a prismatic structure; the prisms break
down into blocks. Distinct clay films are on the faces
of the prisms and blocks. The subsoil contains more clay
than the surface layer. Roots easily penetrate the sub-
soil. In some places the lower part of the subsoil is limy.

The parent material is also limy, and most of the accum-
ulated lime is in the upper part. The depth to the lime
zone ranges from 12 to 20 inches. The parent material is
light yellowish-brown glacial till that is hard when dry

and friable or firm when moist. Nests of gypsum crystals
are present.

Forman soils contain more clay in the subsoil than the
Barnes soils and have stronger prisms and blocks. For-
man soils are higher, are better drained, and have a thin-
ner surface layer than the Aastad soils.

Forman-Aastad loams, undulating (FoB) (3 to 6 per-
cent slopes).—Forman loam and Aastad loam have been
mapped together because they occur together in such a
complex pattern that it is impractical to map them sepa-
rately. The Forman soil is more extensive and better
drained than the Aastad soil and is higher on the land-
scape (see figure 4, p. 6). As much as 15 percent of this
coplaplex consists of the Hamerly, Tetonka, and Parnell
soils.

Water erosion is the main hazard on these soils, but it
is only slight to moderate, even in unprotected areas.
Moderate erosion is likely in cornfields because the corn
does not adequately protect the soil in summer against
short, intense rains. The soils resist wind erosion.

These soils are deep, dark, and fertile. They are well
suited to small grains, alfalfa, and grasses. Yields are
good except when there is not enough rain. (Capability
unit ITe-6 ; Silty range site)

Forman-Aastad loams, undulating, eroded (FoB2) (8
to 6 percent slopes).—These soils occur together in such
a complex pattern that it is impractical to map them
separately. They are similar to Forman-Aastad loams,
undulating, but are moderately eroded and light colored
where the surface soil has been removed from hilltops.
Most of the erosion is caused by water when intense rain
or hail falls on summer-fallowed land. Wind blows away
some of the surface soil in winter when there is little or
no snow cover, and early in spring before vegetation is
established.

These soils are well suited to small grains, alfalfa, and
grasses. Corn does not produce enough cover in early
stages to protect the soil from further erosion. Yields
of all crops are slightly lower than those on the Forman-
Aastad loams, undulating, because eroded areas are more
numerous. (Capability unit ITe-6; Silty range site)

Forman-Aastad stony loams (Fs) (2 to 6 percent
slopes) —These soils are in small areas and occur together
in such a conqﬂex pattern that it is impractical to ma
them separately. They are too stony to be cultivated.
Otherwise, they are like Forman-Aastad loams, undu-
lating. Removing the stones is not practical. These
soils are in native grass. 'The small patches that occur
in cultivated fields are left idle. (Capability unit VIs—Si;
Silty range site)

Forman-Buse loams, rolling (FvC] (6 to 9 percent
slopes).—These soils are mapped together because they
occur in such a complex pattern that it is impractical to
map them separately. They are deep, dark-colored soils
on glacial till. The Buse soil is on hilltops and is exces-
sively drained. It has a thinner surface layer than the
Forman soil, which is on slopes. As much as 10 percent
of this mapping unit consists of Aastad, Hamerly,
Tetonka, and Parnell soils.

Most of the acreage is in small grains and alfalfa. The
remainder is used for pasture and hay. Corn isnot suited,
for it does not produce enough cover in the early stages
to protect the soils from water erosion. Because these
soils are steeper and lose more water in runoff than the
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Forman-Aastad loams, undulating, they produce slightly
lower yields. The pasture is generally overgrazed and
does not produce so much forage as it would under im-
proved management. ) )

Trosion has not seriously damaged these soils but is al-
ways a hazard on cultivated fields. Stubble mulching,
stripcropping, and using grass or legumes in the rotation
will help to control erosion. (Capability unit ITYe-6;
Silty range site) ) ‘

Forman-Buse loams, rolling, eroded (FvC2) (6 to 9
percent slopes) —These soils are mapped together because
they occur in such a complex pattern that it is imprac-
tical to map them separately. They are similar to For-
man-Buse loams, rolling, but are moderately eroded and
light colored on hilltops where the surface soil has been
removed. ) )

Water erosion is the main hazard. Intense rain or hail
washes the soil from the fallowed fields. Wind removes
some soil in winter when there is little or no snow cover,
and early in spring before vegetation is established on
fall-plowed or fallowed fields. _—

These soils are used for small grains, alfalfa, and
grasses. Because of the many eroded areas, yields are
lower on these. soils than on the Forman-Buse loams,
rolling. ) ) i

Stubble mulching, striperopping, and using grass and
legumes in the ¢ropping system will help to control ero-
sion. (Capability unit ITIe-6; Silty range site)

- Fresh Water Marshes

Fresh water marshes are in depressions and swales m
the glacial lake plains. They are of no agricultural value
but are important as wildlife areas.

Fresh water marsh (Fw) (0 to 1 percent slopes).—These
marshes of the glacial lake plains are covered by a high
water table most of the time. The vegetation consists
mainly of bulrushes and some sedges. Although these
areas are of no agricultural value, they are 1mportant as
wildlife areas. (Capability unit VIIIw-1)

Gannett Series

The Gannett series consists of deep, dark, very poorly
drained soils that formed in sandy material. These soils
are in depressions or swales and are wet most of the time
because their water table is high. They occur in glacial
Lake Dakota in the western part of the county, where
they are associated with the Hecla and Valentine soils.

The sandy surface layer generally is about 10 inches
thick, but the range is from 8 to 14 inches, This layeris
black to very dark gray when moist and is free of lime.
A gradual boundary separates the surface layer from the
parent material. o '

The parent material is gray or olive-gray fine sand.
It is mottled with many dark yellowish-brown to reddish-
brown mottles. Because of poor drainage, the mottles
extend from the upper part of the parent material through
the rest of the profile. The parent material is free of
lime to a depth of 3 to 5 feet and is only mildly limy
below that depth.

Gannett loamy fine sand (Ga) (0 to 1 percent slopes).—
This sandy soil occurs with the Valentine and Hecla soils

in the wet depressions of glacial Lake Dakota in the west-
ern part of the county.

The dark surface layer is deep and is free of lime. It
is wet much of the time because the water table is high.

The vegetation consists of sedges and of switchgrass,
Indiangrass, northern reedgrass, %ig bluestem, and other
native grasses. The sedges are more plentiful than the
grasses In the wetter depressions. This soil is used for
pasture and hay. Because of the good water supply,
forage is abundant. (Capability unit ITIwe-2; Sub-
irrigated range site)

Gardena Series

The Gardena series consists of deep soils that are mod-
erately well drained and contain a large amount of organic
matter. These dark soils have formed in silty, water-
deposited material in the glacial lake areas of the county.

The surface layer generally is about 10 inches thick,
but the range is from 8 to 15 inches. This layer is black
when moist and dark gray when dry. It has a fine,
granular structure, is very friable, and is easily worked.

The subsoil has a weak, prismatic structure. The
prisms break down to weak, subangular blocks and then
to fine granules. The subsoil is friable and contains little
or no more clay than does the surface layer.

A lime zone underlies the subsoil. In.some places this
zone is dark gray and is not clearly defined, but in other
places it is light gray and prominent.

The parent material below the lime zone is pale yellow
when dry and is light yellow when moist. This material
ranges from silt loam to finesand. Because the percentage
of silt and very fine sand is high in this material, it feels
very smooth or floury when rubbed between the fingers.

Grardena soils have a profile similar to that of the Svea
soils, However, the Gardena soils feel smooth because
they are silty, whereas the Svea soils, which formed in
glacial till loam, are gritty. The Gardena soils are better
drained than Glyndon soils and are not limy at the surface.

Gardena-Glyndon loams, sandy substratum, nearly
level (GgA) (0 to 3 percent slopes) —Gardena and Glyndon
soils occur together in such a complex pattern that they
have been mapped as one unit. They are in the glacial
lake areas of the county. The Gardena soil is more ex-
tensive, is slightly higher, and is better drained than the
Glyndon soil. The @rlyndon soil is limy at the.surface,
but the Gardena soil is not. The Glyndon series is
described later in this report.

These soils are sandier than Gardena-Glyndon silt
loams, nearly level, and are more susceptible to wind ero-
sion. The loamy material extends from the surface to a

“depth of 114 to 314 feet and is directly underlain by sandy

material. The surface of the Glyndon soil is spotted with
gray where the lime zone has been mixed with the plow
Iayer. These soils are easily tilled.

Small grains, corn, alfalfa, and grasses are well suited
to these soils. Most of the acreage is in wheat, corn,
and alfalfa. Yields are good in areas where the loamy
material is at least 214 feet thick; but where this material
is 2 feet thick or less, yields are lower because the under-
lying sandy material has a low moisture-holding capacity.

These soils have not been seriously damaged by erosion,
but wind erosion is likely in cultivated fields. Stubble
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mulching, stripcropping, spring plowing, and planting
trees. for windbreaks will help to control wind erosion.
(Capability unit ITe-5 ; Silty range site)

Gardena-Glyndon silt loams, nearly level (GmA) (0 to
3 percent slopes).—These soils are extensive, but they
occur together in such a complex pattern that they have
been mapped as one unit. They are south of Delamere,
near Straubville, and east of Brampton. The Gardena
soil is more extensive than the Glyndon soil.

These deep, fertile soils are among the best in the county
for farming, They are easy to work and are resistant to
wind and water erosion. ,

All areas of these soils are in small grains, corn, alfalfa,
and grasses. Wheat, corn, barley, and alfalfa are the main
crops. Yields are as high as any in the county and are
good except when there 1s not enough rain. (Capability
unit ITc-6; Silty range site)

Glyndon Series

The Glyndon series consists of deep, moderately well
~drained soils that are limy at the surface and have a dis-

tinct lime zone below the surface layer. These soils have
formed in loamy or silty material. They are in nearly
level areas in the northeastern and western parts of the
county. :

The surface layer is dark grayish-brown loam or silt
loam that ranges from 6 to 10 inches in thickness. In
most places it is 8 inches thick. It is limy, very friable
when moist, and easy to work. There is a gradual transi-
tion from the surface layer to a lighter colored layer where
lime has accumulated.

The lime zone varies in color and prominence, depend-
ing on the content of lime and of moisture. In moist soil
the color ranges from dark gray to nearly white as the con-
tent of lime increases. A few salts are visible in this zone.
The content of lime decreases gradually with increasing
depth.

The parent material is generally pale yellow when dry
and light yellowish brown when moist. It is silty to sandy
and is moderately limy. In some places the Glyndon soils
are silty to a depth greater than 5 feet and in others they
are loamy or silty to a depth of 2 feet and sandy below.

Glyndon soils are lower and more poorly drained than
Gardena soils and are limy at the surface. Glyndon soils
have profiles similar to those of Bearden soils but formed
in a less clayey material.

Glyndon loam, sandy substratum, nearly level (GoA)
(0 to 3 percent slopes).—This dark, loamy soil, underlain
by sandy material, occurs in the northeastern and western
parts of the county. As much as 10 percent of the area
of the mapping unit may consist of Gardena, Arveson.
and Stirum soils.

The surface layer is black to light gray when moist. Tt
is gray where the lime zone is near the surface and has
been mixed with the surface layer by plowing.

Nearly all of this soil is used to produce small grains,
corn, alfalfa, and grasses. Yields of these crops vary and
depend on the thickness of the loam. Yields are good if
the loam is 214 feet thick, but if it is thinner than 214
feet, yields are lower because the underlying sandy mate-
rial has a very low moisture-holding capacity.

Erosion has not seriously damaged this soil, but wind
erosion is always a hazard in cultivated fields. This soil
is sandier and more susceptible to wind erosion than
Glyndon silt loam, nearly level. Stubble mulching, spring
plowing, stripcropping, and field windbreaks help to con-
trol wind erosion. (Capability unit ITe—4L:; Silty range

site

G)lyndon silt loam, nearly level (GsA) (0 to 3 percent
slopes) —This deep soil is moderately well drained to im-
perfectly drained and is silty to a depth greater than 4
feet. It is high in lime. As much as 10 percent of its
area may consist of Gardena soil. )

In cultivated fields, the color of the surface layer varies,
depending on the depth to the lime zone. The surface
layer is dark gray where the lime zone is near the surface
and has been mixed with the surface layer by plowing.
This lime zone may contain a few visible accumulations of
salts.

Because this soil is easily tilled and is productive, all of
it is in small grains, corn, alfalfa, and grasses. Yields
vary and depend on the depth to the lime zone and the
content of salts. Yields are lowest where the lime zone
is near the surface. Average yields in a long period are
only fair. (Capability unit ITe—4L; Silty range site)

Hamar Series

Soils of the Hamar series are deep, dark colored, and
imperfectly drained. They have formed in sandy material
and are in shallow depressions or swales in the north-
eastern and western parts of the county.

The fine sandy loam surface layer ranges from 7 to 15
inches in thickness. The weak, subangular blocks in the
structure of this layer break down into fine granules. The
surface layer is very friable and is easy to work. It is
slightly limy in some places. This layer is black when
moist and dark gray when dry. The dark color at the
surface grades gradually to a lighter color just above the
parent material. .

The light-colored, sandy parent material is mottled with
brown or reddish brown. The mottles are caused by re-
stricted drainage, and they incredse in number with in-
creasing depth. The parent material ranges from fine
sandy loam to fine sand. Hamar soils are generally limy
below a depth of 30 inches, but not above that depth. They
have a distinct lime.zone in only a few places.

Hamar soils differ from the Ulen soils by having sandier
parent material and by not having a prominent lime zone.
They are more poorly drained than the Hecla soils.

Hamar fine sandy loam (Ha) (0 to 8 percent slopes).—
This deep, imperfectly drained to poorly drained soil is in
shallow depressions. It occurs mainly in the sandy part
of glacial Lake Dakota in the southwestern part of the
county, but a few acres are in the northeastern part. A
high water table keeps the soil moist much of the time.

Most of this soil occurs with the Valentine-Hecla fine
sands, hummocky. The two soils are in native grasses,
mainly switchgrass, Indiangrass, and big bluestem. which
are used for pasture and hay.

Some areas of this soil occur with the nearly level areas
of Hecla soils and-are cultivated. Small grains, corn,
alfalfa, and grasses are suited to these areas, but wetness
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may delay seeding in the spring. Average yields of crops
can be expected from this soil.

This soil has not been damaged by erosion, but it is
susceptible to blowing if the surface is dry and bare.
Spring plowing and stubble mulching help to control wind
erosion. (Capability unit ITTwe-3; Sandy range site)

Hamerly Series

Soils of the Hamerly series are moderately well drained,
are high in lime, and have a thin to moderately thick sur-
face layer. These dark soils have formed in limy glacial
till. They occur as irregular rings on the nearly level,
convex slopes that enclose depressions.

The loamy surface layer ranges from 5 to 12 inches in
thickness but generally 1s about 7 inches thick. It is black
when moist and commonly contains light-colored specks
of lime. This layer has a medium, granular structure;
is friable when moist ; and is easily worked.

In most places, lime has accumulated directly under the
surface layer in a zone that is light brownish gray when
moist and white when dry. In some places, however,
there is a dark-gray transitional layer between the black
surface layer and the white lime zone. The parent mate-
rial is friable when moist.

The Hamerly soils have a profile similar to that of the
Bearden soils, but the Hamerly soils arve in glacial till
whereas the Bearden soils are in clayey sediments of the
glacial lakes.

Hamerly complex (Hb) (0 to 3 percent slopes).—This
complex consists mostly of Hamerly soil, but as much as
25 percent, of it is Aastad, Tetonka, and Parnell soils. All
of these soils occur together in such an intricate pattern
that they have been mapped as one unit. These soils are
on nearly level glacial till in the central part of the
county. They are high in lime,.

The surface layer of these soils is Joam, silt loam, or
clay loam. In cultivated fields many light-gray or white
spots are conspicuous in the surrounding dark-gray soil.
These light spots cover more than 20 percent of the sur-
face. They oceur where the limy material is near the
surface and has been mixed with the surface layer by
plowing.

Most areas of these soils are in small grains, corn,
alfalfa, or grasses. Yieldsare fair. They are lower than
yields from Aastad loam or Aastad clay loam because
along with the lime in most places are small amounts of
salts that are toxic to plants.

Crops best suited to these moderately salty soils are
flax, barley, rye, sweetclover, and alfalfa. Some areas are
in grass, mainly big bluestem, which is used for pasture
and hay.

Erosion has not seriously damaged these soils, but wind
erosion is likely in cultivated fields. The lime causes the
soils to slake to sand-sized particles, which blow away
easily. The Hamerly soil contains more lime than the
Aastad soil and is therefore more susceptible to wind
erosion. Stubble mulching, field windbreaks, and strip-
cropping help to  control erosion. (Capability unit ITe~
415 IS)ilty range site)

Hamerly-Aastad loams (Hf) (0 to 3 percent slopes).—
Hamerly loam and Aastad loam occur together in such
a complex pattern that they have been mapped as one unit.
About 5 percent of the area of this mapping unit is

Tetonka and Parnell soils. The nearly level soils in this
mapping unit are on glacial till in the central part of the
county.

This complex is similar to the Hamerly complex, but
the light spots cover only 5 to 20 percent of the area. In
cultivated fields, the light-colored spots are the Hamerly
soil where the lime zone has been mixed with the surface
layer by plowing.

Most of the acreage of this complex is used for small
grains, corn, alfalfa, and grasses. Yields are slightly
higher than those on Hamerly complex because the depth
to the lime zone is greater.

Wind erosion is likely in cultivated fields, but even if
these soils are not protected, damage probably will be only
slight. Stripcropping, stubble mulching, and field wind-
breaks help to control wind erosion. (Capability unit
ITe4L,; Silty range site)

Hamerly-Svea loams (Hh) (0 to 3 percent slopes).—
Hamerly loam and Svea loam occur together in such a
complex pattern that they have been mapped as one unit.
These soils are somewhat similar to Hamerly-Aastad
loams, but the subsoil of Svea loam contains less clay than
that of Aastad loam.,

Nearly all of Hamerly-Svea loams is used for small
grains, corn, alfalfa, and grasses. Yields are fair. Al-
though wind erosion is a hazard in cultivated fields, strip-
cropping, stubble mulching, and field windbreaks help
protect these soils. (Capability unit ITe—4L; Silty range
site)

Hecla Series

Soils of the Hecla series are deep and moderately well
drained. They are dark soils that formed in sandy ma-
terial on the nearly level and undulating landscape in the
northeastern and western parts of the county. Ilecla
soils are extensive in Sargent County and are agricul-
turally important.

The surface layer is fine sandy loam to fine sand. Tt is
black or dark gray when moist. This layer is generally
about 14 inches thick, but the range is from 10 to 20
inches. The surface layer grades gradually from finer
material at the surface to coarser material in the lower
part. '

Sandy parent material underlies the surface layer.
This material is single grained and is yellowish brown
when moist.

The content of lime in Hecla soils varies widely. In
some places these soils are free of lime to a depth of more
than 5 feet, and in other places they are slightly limy at
the surface. Though they are not strongly limy above a
depth of 15 inches, in some places they are strongly limy
below that depth.

The Hecla soils have a thicker surface layer than the
Maddock soils. They are better drained than the Hamar
soils and are sandier than the Emden soils, which are in
adjacent counties.

Hecla fine sand (Hkx) (0 to 6 percent slopes).—This
very sandy, nearly level to undulating soil is in the south-
western part of the county.

The dark surface layer is from 10 to 20 inches thick
and is underlain by a light-colored fine sand. Because the
moisture-holding capacity is low, this soil is droughty
and very susceptible to wind erosion.
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Most of the acreage is in native grass, mainly needle-
grass, prairie sandreed, threadleaf sedge, little bluestem,
and leadplant. Controlled grazing will help to maintain
good forage and an adequate cover.

A few acres are in corn and oats, but yields are low on
this droughty soil. (Capability unit VIe-Sa; Sands
range site)

Hecla fine sandy loam, nearly level {HIAx} (0 to 3
percent slopes).—This deep, dark, fertile soil is one of the
most extensive soils in the county to have formed in
sandy material on nearly level slopes. It is in the north-
eastern and western parts of the county.

The surface layer 1s very friable, is high in organic mat-
ter, and is very easily tilled. This soil, however, has a low
moisture-holding capacity.

Most of this soil is cultivated and used for locally grown
crops, mainly oats, corn, and alfalfa. Yields are fair but,
because of droughtiness, are lower than those on soils
formed in nearly level glacial till.

Although damage from erosion generally has been
slight to moderate, this soil is susceptible to severe wind
erosion if cultivated and not protected. Erosion can be
controlled by stubble mulching, stripcropping, spring
plowing, planting trees for field windbreaks, and using
grasses and legumes in the cropping system. Generally,
more than one of these practices will be required.

The arveas that are in pasture are seeded to crested
wheatgrass, bromegrass, slender wheatgrass, Russian
wildrye, green stipagrass, or other tame grasses. (Capa-
bility unit I1Te-3 ; Sandy range site)

Hecla fine sandy loam, undulating (HIBx) (3 to 6 per-
cent slopes).—Small, scattered spots of this soil are in
sandy areas of the county. The slopes are steeper than
those of Hecla fine sandy loam, nearly level, and the sur-
face layer is slightly thinner. Consequently, this undulat-
ing soil is droughtier and more susceptible to wind erosion.

Most of this soil is used for pasture or hay. A few
acres are in small grains, corn, and alfalfa. (Capability
unit ITTe-3; Sandy range site)

Hecla fine sandy loam, moderately shallow, nearly
level (HmA) (0 to 3 percent slopes) . —This dark, sandy soil
is underlain by silty material. It is on the eastern edge
of glacial Lake Dakota in the southwestern part of the
county.

The surface layer of this soil is like that of Hecla fine
sandy loam, nearly level, but is underlain by silty material
instead of sandy material. The depth to the silty ma-
terial ranges between 114 and 4 feet.

Most of this soil is cultivated. Suitable crops are small
grains, corn, alfalfa, and grasses. Although yields are
only fair, they are higher than those on Hecla fine sandy
loam, nearly level, because the underlying silty material
holds more water. Yields vary according to the depth
to the silty material. They decrease as the depth to the
silty material increases.

This soil is highly susceptible to wind erosion if culti-
vated and not protected. Stripcropping, field wind-
breaks, stubble mulching, and spring plowing help to pro-
tect the soil against erosion. (Capability unit I1Te-3M;
Sandy range site)

Hecla loamy fine sand, nearly level (HnAx) (0 to 3 per-
cent slopes) .—In Sargent County this deep, very sandy,
dark soil is the most extensive soil that has formed in sandy

material in a nearly level landscape. It is mainly in gla-
cial Lake Dakota m the western part of the county.

The surface layer is fertile and contains a large amount
of organic matter, but the soil is rapidly permeable, holds
little moisture, and is highly susceptible to wind erosion.

This soil is used for crops and pasture. Much of the
acreage is in oats, barley, corn, alfalfa, and other feed
crops because livestock 1s the main source of income in
areas where this soil occurs.

Yields are fair when rainfall is adequate, but they are
low in dry seasons because the soil is droughty. Wind
erosion is the main hazard in cultivated areas, where dam-
age has been slight to moderate. Erosion can be con-
trolled by striperopping, stubble mulching, spring plow-
ing, planting trees for field windbreaks, and using legumes
and grasses In the cropping system. Two or more of these
practices are required for successful management.

The extensive pastures are in native and tame grasses.
Some of the native grasses are green needlegrass, prairie
sandreed, threadleaf sedge, sand dropseed, little bluestem,
and leadplant. Some of the tame grasses are Russian
wildrye, green stipagrass, slender wheatgrass, and brome-
grass. Drought-resistant grasses provide the best forage
on this soil and produce good yields under good manage-
ment. (Capability unit IVe-2; Sands range site)

Hecla loamy fine sand, moderately shallow, nearly
level (HoA) (0 to 3 percent slopes).—This very sandy soil
is underlain by silty material. Most of the acreage is near
the eastern edge of glacial Lake Dakota in the southwest-
ern part of the county, but a few acres are in the northeast-
ern part.

This soil is shallower to silty material than Hecla loamy
fine sand, nearly level, but is otherwise similar to that soil.
The silty material in the moderately shallow soil is 134 te
4 feet from the surface.

This soil is in field crops, hay, and pasture. The main
crops are corn, oats, and alfalfa. Yields vary according
to the depth to the silty material. They are lower as the
depth to the silty material increases because the sandy
layer has low moisture-holding capacity. Yields ave
higher than those on Hecla ioamy fine sand, nearly level,
because the underlying silty material is near the surface
and, consequently, more moisture is available. (Capabil-
ity unit TVe-2M ; Sands range site)

Hecla-Maddock loamy fine sands (Hwx) (3 to 9 percent
slopes).—Hecla loamy fine sand and Maddock loamy fine
sand occur together in such a complex pattern that they
have been mapped as one unit. These soils are deep and
very sandy. The Maddock soil is higher than the Hecla
soil and is more excessively drained.

These soils are rapidly permeable, are low in moisture-
holding capacity, and are highly susceptible to wind ero-
sion. Consequently, most areas arve in pasture or hay.
The soils produce a fair amount of forage under good
management. Some of the acreage is in corn, oats, and
alfalfa, but yields are generally low because the soils are
droughty.

Wind erosion has caused slight to moderate damage,
mainly in cultivated ateas. Stripcropping, stubble
mulching, spring plowing, and planting trees for field
windbreaks will protect the soils against erosion. (Capa-
bility unit TVe-2; Sands range site)
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Hegne Series

Soils of the Hegne series are poorly drained and are
high in lime. They have formed in clay sediments in
nearly flat areas where both internal and external drainage
are very slow.

The surface layer is limy and about 10 inches thick, but
the range is from 6 to 12 inches. This soil is granular
silty clay loam to clay. It is hard when dry, firm when
moist, and sticky when wet. Although the surface layer
is black when moist or dry, light-gray spots occur where
the lime zone is at a depth of 6 to 8 inches and has been
mixed with the surface layer by plowing.

A distinct, light-colored lime zone lies directly under
the surface layer in some places. In other places, how-
ever, the lime zone and surface layer are separated by a
dark-gray transitional layer that is high in lime. Tongues
of the black surface layer extend down through the lime
zone. 'This zone has a very fine to medium, blocky struc-
ture. A gradual lower boundary separates the lime zone
and the parent material.

The olive-gray parent material is clayey and has blocky
structure. This material is very hard when dry, firm
when moist, and very sticky when wet.

Hegne soils have the same profile characteristics as
Bearden soils but have formed 1 more clayey material.
They differ from the Fargo soils by having a distinct Jime
zone that is nearer the surface.

Hegne clay (Hz) (0 to 1 percent slopes) —This soil isin
nearly level areas in the northeastern and southeastern
parts of the county. Itishigh inlime. Thesurface layer
18 black in undisturbed areas, but in cultivated fields it is
gray of varying shades. The gray color varies because
different amounts of lime have been mixed with the black
surface layer by plowing. : :

Excess surface water and wind erosion are the main
hazards in cultivating Hegne clay. Water ponds on the
surface because this soil is slowly permeable and nearly
flat. Working the soil when it is wet destroys the granu-
lar structure and causes puddling. The soil then dries
out hard and cloddy. Fall-plowed fields are highly sus-
ceptible to wind erosion because the soil slakes down,
leaving sand-sized particles on the surface. These par-
ticles blow away readily in winter when there is little
snow, or early in spring before a cover has been
established.

All of this soil is in small grains, corn, alfalfa, and some
soybeans. Even in dry years yields are good, for the soil
holds a large amount of moisture. (Capability unit
ITwe-4L; Clayey range site)

Hegne-Fargo clays (Hfa} (0 to 1 percent slopes).—The
Hegne clay and Fargo clay in this mapping unit occur in
such a complex pattern that it is impractical to map them
separately. These soils are high in clay content and have
very slow internal and external drainage. The Hegne
soil is generally conspicuous in cultivated fields because
its surface is gray and contrasts with the black surface of
the Fargo soil.

All of the acreage is used for small grains, corn, alfalfa,
and some soybeans. Yields are consistent from year to
year. Because these soils have high moisture-holding ca-
pacity, they are more productive in dry years than most
other soils in the county. (Capability unit ITwe—4L;

Clayey range site)

Lamoure Series

The Lamoure series consists of deep, dark, poorly
drained soils formed on silty and clayey bottom lands,
mainly along the Wild Rice River. Some small areas are
in old stream channels in the central and eastern parts of
the county.

The black surface layer is silt loam to silty clay loam,
10 to 20 inches thick. It is limy at the surface or within
6 inches of the surface. This layer has granular or
crumb structure and 1s very friable. It is kept moist by a
high water table.

A gradual boundary separates the surface layer from
the parent material, which contains more lime than the
surface layer. The parent material is silty or clayey and
is gray, light gray, yellow, and olive. In some places;
strata of fine sand to silty clay loam occur below a depth
of 314 feet. ,

Lamoure soils have a thicker surface layer than the
Rauville soils and are better drained. They are more
:lgoorly drained than the La Prairie soils and contain more
ime.

Lamoure silty clay loam (Lo} (0 to 8 percent slopes).—-
This deep, poorly drained soil is on the bottom lands of
the Wild Rice River and is in small channels of old
streams in the central and eastern parts of Sargent County.
The dark surface layer is silt loam to silty clay loam. The
soil is wet much of the time because the water table is
high and there is occasional flooding.

This soil generally is too wet to be cultivated, but be-
cause moisture js plentiful, large amounts of native grasses
are produced. The main native grasses are big bluestem,
switchgrass, and Indiangrass. (Capability unit ITw—4L;
Subirrigated range site)

La Prairie Series

The La Prairie series consists of deep, dark silty soils
on bottom lands of rivers and small streams. These soils
are mainly along the Wild Rice River.

The surface layer, about 8 inches thick, is free of lime
and is black or very dark gray when moist. It hasa fine,
granular structure, is very friable, and therefore is edsily
tilled.

Underlying the surface layer is a lighter colored, mildly
limy layer that extends to a depth of 18 to 26 inches. This
layer is very dark gray when moist and dark gray when
dry. In some places it has a slightly higher clay content
than the surface layer.

A zone of accumulated lime underlies the mildly limy
layer and extends to a depth of 3 feet. This zone 1s
strongly calcareous and is light brownish gray when dry.
It is generally underlain by strata of light-colored silty
clay loam, sandy loam, sandy clay loam, and silt loam.
Commonly the surface layer of a buried soil is in the pro-
file of La Prairie soils.

La Prairie soils are darker than Fairdale soils and have
a thicker surface layer. They arve better drained than
the Lamoure soils.

La Prairie and Fairdale soils (Lfi (0 to 3 percent
slopes) . —These La Prairie and Fairdale soils are so inter-
mingled that they have been mapped together. They
occur mainly in old abandoned stream channels in the
eastern part of the county. The soils are on narrow
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stream bottoms and on steep, narrow breaks that rise as
much as 10 feet to the adjoining upland.

These soils are deep, but their dark surface layer may
be thin or thick.” They are silty and are readily permeable
to roots, air, and moisture.

Because farm machinery cannot cross many of the old
channels, these soils are not cultivated. They are in na-
tive grass that is grazed or left idle. (Capability unit
VIe—%i ; Silty range site.)

La Prairie silt loam (lp) (0 to 3 percent slopes}.—This
is a deep, dark soil that contains a large amount of or-
ganic matter and occurs mainly on the narrow bottom
lands of the Wild Rice River.

The thick, silty surface layer has a fine, granular struc-
ture, is easy to work, and is resistant to wind and water
erosion. The soil is readily permeable to roots, air, and
moisture.

About half of this soil is cultivated, and the rest is so cut
up by old channels that it is not suited to crops and is
mostly in pasture. The main crops in the cultivated areas
are small grains, corn, alfalfa, and tame grasses. Yields
are good except when there is not enough moisture. Be-
cause this soil is in small areas, it is farmed with adjoining
soil§ on uplands. (Capability unit ITc-6; Silty range
site

Maddock Series

. The Maddock series consists of well-drained to exces-
sively drained soils on nearly level to rolling slopes. These
soils are in sandy material that was deposited by wind or
water and in many places has been reworked by wind. The
soils are highly susceptible to wind erosion.

The surface layer ranges from 6 to 18 inches in thick-
ness. It is black to very dark gray when moist, is rapidly
permeable to moisture, and is free of lime. This layer 1s
separated from the parent material by a gradual or an
abrupt boundary.

The parent material is lighter in color than the surface
layer. Tt is sandy to a depth that ranges from 30 inches
to 5 feet. In Sargent County glacial till or silty to clayey,
water-deposited material is generally at a depth below 30
inches. The parent material is generally limy below 30
inches.

Maddock soils are higher and better drained than Hecla
soils, which do not have loamy or clayey material below
a depth of 30 inches.

Maddock fine sandy loam, moderately shallow,
nearly level (MkAx) (0 to 3 percent slopes).—This sandy
soil has a surface layer that is 6 to 12 inches thick and is
black when moist. Underlying it is a light-colored, sandy
layer, which is 10 to 20 inches thick over limy glacial till.
This soil is in the northeastern and southwestern parts
of the county.

Although the soil is easily tilled, severe wind erosion
is likely if the soil is cultivated and not protected. Most
areas are in small grains, corn, alfalfa, and grasses.
Yields are fair. Wind erosion can be controlled by stubble
mulching, stripcropping, planting trees for field wind-
breaks, and using grasses and legumes in the cropping
system. (Capability unit I1Te-8M; Sandy range site)

Maddock fine sandy loam, moderately shallow, un-
dulating (MKBx) (3 to 6 percent slopes).—This undulating
soil differs from Maddock fine sandy loam, moderately

shallow, nearly level, only by having stronger slopes and
a slightly thinner surface layer. ILike the nearly level
soil, 1t is in the northeastern and southwestern parts of
the county.

Most of this undulating soil is in pasture or hay and
produces fair yields. The cultivated areas are used for
the same crops as those of the nearly level soil and pro-
duce about the same yields. (Capability unit I1Ie-3M;
Sandy range site)

Maddock fine sandy loam, moderately shallow, roll-
ing (MkCx) (6 to 9 percent slopes) —This rolling soil has
stronger slopes than Maddock fine sandy loam, moderately
shallow, nearly level, and greater varlation in the depth
to the underlying glacial till. It is in the western part
of the county.

Most of this soil is tilled and is in oats, barley, and
alfalfa. Yields are low because the surface layer 1s thin
and mueh raimnfall is lost in runoff.

This soil has not been adequately protected and, conse-
quently, has been moderately damaged by wind erosion.
Erosion can be controlled by stubble mulching, spring
plowing, adding manure, and nsing grasses and legumes
i the cropping system. (Capability unit IVe-3M;
Sandy range site)

Maddock loamy fine sand, undulating (MdBx) (3 to 6
percent slopes).—This very sandy soil generally has a
thin, dark surface layer that is underlain by a light-
colored, very sandy layer over loamy glacial till. The
depth to the glacial till ranges from 114 to more than 5
feet within short distances. This soil is in the western
part of the county.

If it is cultivated or overgrazed, the soil is highly sus- -
ceptible to wind erosion. Also, it is droughty where the
depth to the glacial till is more than 24 inches.

About half of this soil is tilled, and the rest is in native
grasses. Corn, oats, and alfalfa are the main crops.
Yields ave low because this soil is droughty and erosion
has removed much of the surface layer in many places.
The cultivated areas have been moderately damaged by
wind evosion. Erosion can be controlled by stubble
mulching, adding manure, spring plowing, planting trees
for field windbreaks, and using- grasses and legumes in
the cropping system. The pasture is mainly green needle-
grass, prairie sandreed, threadleaf sedge, little bluestem,
and leadplant. (Capability unit IVe-2M; Sands range
site)

Maddock loamy fine sand, rolling (MJdC) (6 to 15 per-
cent slopes).—This soil is similar to Maddock loamy fine
sand, undulating, but is on stronger slopes. Like the un-
dulating soil, it 1s in the western part of the county and
ranges from 114 to more than 5 feet in depth to glacial till.

All this soil is in pasture of native plants, mainly green
needlegrass, sand dropseed, prairie sandreed, threadleaf
sedge, needle-and-thread, and leadplant. Because this
soil” is highly susceptible to wind erosion, the pasture
should not be overgrazed. (Capability unit VIe-Sa;
Sands range site)

Overly Series

Soils of the Overly series are deep, fertile, and mod-
erately well drained. These dark soils have formed in
silty to clayey materials that were deposited by water.
They occur in glacial Lake Agassiz in the northeastern
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sart of the county and in glacial Lake Dakota near
traubville, in the western part.

The surface layer is silt loam to silty clay loam, 6 to
14 inches thick. This layer has a granular structure, is
friable when moist, and is easy to work. It is free of
lime.

The dark subsoil has a weak to moderate, prismatic
structure. The prisms break down into fine and very
fine blocks. This layer contains little, if any, more clay
than the surface layer.

In the upper part of the parent material is a distinct,
light-gray lime zone that is underlain by moderately limy,
silty or clayey material. This material is brownish gray
or yellowish brown when moist and is mottled brown,
white, and light gray. In some places layers of silt loam
alternate with silty clay loam below a depth of 3 feet.

Overly soils differ from the Gardena soils by being
developed in more clayey material. They are better
drained than the Béarden soils and are deeper to the lime
zone,

Overly silt loam, nearly level (OcA) (0 to 3 percent
slopes) —This deep, silty, moderately well drained soil
occurs in a nearly level area near Straubville. The silt
loam surface layer is underlain by a silty clay loam sub-
soil, and that, in turn, by silty clay loam parent material.

This is one of the best soils in the county. It is fertile,
holds a large amount of moisture, resists erosion, and is
easy to work. All of it is in small grains, corn, and
alfalfa; wheat and corn are the main crops. Yields are
high except when there is not enough rain. (Capability
unit ITe—6; Silty range site)

Overly silty clay loam, undulating (OcB) (8 to 6 per-
cent, slopes).—This deep, dark soil is in small areas on the
breaks along the Wild Rice River. It differs from Overly
silt loam, nearly level, by having stronger slopes and a
finer textured surface layer.

All of this soil is cultivated, and most of it is in small
grains, mainly wheat. Yields are high except when there
1s not enough rain. (Capability unit ITe-6; Silty range
site)

Overly-Aastad silt loams (Os) (0 to 3 percent slopes).—
Overly silt loam and Aastad silt loam occur together in
such a complex pattern that they have been mapped as one
unit.

These deep, moderately well drained soils occur mainly
in a belt on the eastern edge of glacial Lake Dakota in
the western part of the county. A small acreage is in the
southeastern part of the county.

These soils resist wind and water erosion and are highly
productive. All the acreage is cultivated and used for
small grains, corn, and alfalfa. Crop yields are high
except when there is not enough rain. (Capability unit
IIc-6; Silty range site)

Overly and Barnes silt loams, rolling (OvC) (6 to 9
percent slopes).—These Overly and Barnes soils occur
together in a complex pattern and have been mapped as
one unit. They are near the western edge of glacial Lake
Dakota in the western part of the county.

These soils are used mainly for pasture or hay. They
are generally overgrazed and do not produce as much
forage as they would under good management. Culti-
vated areas produce good yields. (Capability unit ITTe-6;
Silty range site.

Overly-Bearden silty clay loams, nearly level (OyA)
(0 to 3 percent slopes) . —These Overly and Bearden soils
are so intermingled that they have been mapped as one
unit. They are extensive near Milnor in the northeastern
part of the county, but a few acres are also in the south-
eastern and western parts,

These soils are deep, fertile, and resistant to wind
erosion. The Bearden soil is conspicuous in cultivated
fields because it has a gray surface that contrasts with the
black surface.of the Overly soil. The gray occurs where
the lime zone has been mixed with the surface layer by
plowing.

All of the acreage is used for small grains, corn, alfalfa,
and grasses. Yields from these soils are among the high-
est in the county. (Capability unit IIc-6; Silty range
site)

Parnell Series

The Parnell series consists of poorly drained and very
poorly drained soils in closed depressions of the glacial
till plain, mainly in the central part of the county. These
soils formed in glacial till or in local alluvium consisting
of clayey, water-deposited materials that washed from
higher surrounding soils. Runoff from the higher soils
ponds on the Parnell soils and keeps them wet much of
the time.

The surface layer is black loam to clay loam that is
very high in organic matter and, in many places, is
covered by a thin mat of plant remains. This layer is 8
to 11 inches thick. Itis generally free of lime.

The subsoil is firm and very cﬁ,u'k gray when moist and
is very sticky and very plastic when wet. It has a strong,
angular blocky structure.

The subsoil generally is underlain by a light-gray zone
of accumulated lime in the upper part of the parent ma-
terial. Under the lime zone, the parent material is olive
gray when moist and contains iron concretions that are
strong brown in color. Although this soil generally is
free of lime to a depth of 3 feet, in some places lime is
at or near the surface and there is no distinct, light-
colored lime zone.

Parnell soils are in deeper and wetter depressions than
are the Tetonka soils,

Parnell soils (Pa) (0 to 1 percent slopes).—These poorly
drained and very poorly drained soils occur in depressions
and potholes of the glacial till plain, mainly in the central
part of the county. These depressions are kept wet by
runofl from higher surrounding soils. Much of the runoff
comes from snowmelt early in spring while the soils are
still frozen. In the summer, especially if the surrounding
soils are bare, there is much runoff when rains are short
and intense.

Parnell soils are generally too wet to cultivate. In dry

years some of the drier depressions occasionally can be

seeded to flax, millet, or other late crops, but most, of them
arve used for hay. Drained areas produce good yields of
small grains, corn, and alfalfa. Most of the depressions,
however, are ponded early in spring. Marsh grasses,
sedges, and bulrushes are the main vegetation. The de-
pressions make good breeding places for ducks and also
protect other wildlife.

In nearly flat areas it may be possible to dig shallow
ditches that connect two or more potholes and thus drain
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the excess water into one pothole. The cost will determine
whether digging these ditches is practical. (Where drain-
‘age is feasible, capability unit I1Tw-4; Overflow range
site; where drainage is not feasible, capability unit Vw-
WL; Wetland range site)

Perella Series

In the Perella series are deep, dark soils that are high in
organic matter and are imperfectly drained to poorly
drained. These soils lie in shallow depressions or on low
flats in the northeastern and southwestern parts of the
county.

The surface layer is silt loam to silty clay loam that
ranges from 6 to 12 inches in thickness but is generally
about 8 inches thick. This layer is granular in structure,
is black and friable when moist, and is easy to work. The

surface layer is separated from the subsoil by a boundary.

that is gradual in some places and abrupt in others.
Tongues of the dark surface layer extend into the subsoil
to a depth of 24 inches.

The subsoil contains little, if any, more clay than the
surface layer and is very dark grayish brown or.dark gray
when moist. It has a weak, prismatic or a fine and very
fine, blocky structure.

_ A lime zone, which is brownish gray to olive gray when
moist, is in the upper part of the parent material. Below
the lime zone, the parent material is moderately limy and
silty or clayey. In some places sandy to clayey material
is at a depth of almost 5 feet.

Perella soils are in less clayey material than arve the
qugo soils and are more poorly drained than the Overly
soils.

Perella silty clay loam (Pe) (0 to 1 percent slopes).—
This deep, dark, poorly drained soil is in shallow ]c?lepres-
sions in flats of the glacial lake plains in the northeastern
and western parts of the county. The soil is fertile and is
high in organic matter. Itisponded for short periods.

All the acreage is in small grains, corn, and alfalfa. In
some years this soil dries out slower than surrounding
higher soils and is seeded a week or two later. This soil
produces good yields. In dry years yields are better than
those on the Overly or Gardena soils because the moisture
sppg)ly is better. (Capability unit ITw-6; Overflow range
site

Rauville Series

The Rauville series consists of very poorly drained, silty
or clayey soils on bottom land. These soils are mainly
along the Wild Rice River and in old channels of smaller
streams in the central and eastern parts of the county.
A high water table keeps these soils wet all of the time,
and occasionally they are flooded.

The black surface layer is 10 to 18 inches thick, is gran-
ular in structure, and 1s generally limy. In some places,
however, the soil is free of lime to a depth of 5 feet.
The surface layer is underlain by very dark-gray or gray-
ish-brown, clayey parent material. This material has a
weak, prismatic structure, and the prisms break down into
medium and fine, subangular blocks. Below the parent
material are strata of sandy, silty, clayey, and gravelly
material.

Rauville soils (Ra) (0 to 1 percent slopes) —These inex-
tensive soils are silty or clayey and are very poorly
drained. They occur mainly in very wet sites on the bot-
toms of the Wild Rice River and in old, small stream
channels in the central and eastern parts of the county.
They are in wetter sites than are Lamoure soils and are
more poorly drained.

Rauville soils are too wet to farm. Sedges and reeds
are about the only plants that grow on these soils. (Capa-
bility unit Vw~WL; Wetlands range site)

Renshaw Series

The Renshaw series consists of dark, well-drained soils
that formed in loamy material underlain by gravel and
sand. These soils are on slopes of 0 to 9 percent in the
northeastern part of Sargent County.

The surface layer is loam or sandy loam that is thin
to moderately thick. It is black when moist and has a
fine, granular or crumb structure. This layer is sandier
than the surface layer of soils formed in glacial till and,
therefore, is more susceptible to wind erosion. A clear
boundary separates the surface layer from the subsoil.

The subsoil is very dark grayish brown when moist.
Tt has a weak to moderate, prismatic structure. Under-
lying the subsoil, at a depth of 16 to 36 inches, are strata of
gravelly or sandy material that are limy in the upper
part. This material is coarse sand, gravel, or mixed sand
and gravel.

Renshaw soils are similar to the Wessington soils but
have a thinner mantle of loamy material over the gravel
and sand. They are better drained than the Spottswood
soils,

Renshaw loam, nearly level (RhA) (0 to 8 percent
slopes).—This moderately deep, loamy, droughty soil is
southeast of Milnor in the northeastern part of the county.
As much as 10 percent of any area consists of the more
shallow, less developed Sioux soils.

This soil has a black, loamy surface layer that is under-
lain by sand and gravel at a depth of 16 to 36 inches.
The surface layer is sandier than that of the Aastad or
Forman soils and, therefore, is more susceptible to blow-
ing. This soil is moderately susceptible to blowing if it
is cultivated. It is droughty because of the underlying
sand and gravel.

Nearly all of this soil is used for small grains, corn,
and alfalfa. Yields vary according to the depth to the
gravel or sand. If this depth is 30 inches or more, yields
are fair; if it is less than 20 inches, yields are low.

This soil will be slightly or moderately damaged by
wind erosion if it is cultivated but not protected. Irosion
can be controlled by stubble mulching, striperopping,
spring plowing, and planting trees for field windbreaks.
(Capability unit I1Is-5; Silty range site)

Renshaw loam, undulating (RhB) (3 to 6 percent
slopes) —This soil occurs with Renshaw loam, nearly
level, but varies much more in thickness of the loamy
material over gravel or sand.

Most of this soil is in pasture or hay. Some of it is in
small grains, corn, or alfalfa. Yields are low because
the soil is droughty. (Capability unit ITIs-5; Silty
range site)



26 SOIL SURVEY SERIES 1958, NO. 28

Renshaw and Sioux soils (Ro) (0 to 9 percent slopes) —
These soils generally have a surface layer of loam, but
it is sandy loam in some places. The depth to sand or
gravel ranges from 6 to 26 inches and varies greatly
within short distances. The Sioux soils differ from the
Renshaw soils by having a thinner mantle of loamy mate-
rial over sand or gravel. Slopes range from 0 to 9 per-
cent, but the dominant range 1s from 3 to 9 percent.

These soils supply most of the gravel for roads in the
county. They are too droughty for crops but can be
used for pasture or hay. Native plants that are com-
mon on these soils are blue grama, green needlegrass,
threadleaf sedge, curlycup gumweed, and buckbrush.
(Capability unit VIs-SW; Shallow range site)

Sioux Series

The Sioux series consists of shallow, dark-colored soils
that are underlain at a depth of 18 inches or less by sand
or gravel. The dark-colored surface layer of loam is 3
to 6 inches thick. Beneath it is lighter colored gravelly
loam, then the stratified sand and gravel. Segregated
lime1 1s generally present in the upper part of the gravel or
sand.

Sioux soils in this county were mapped only in an undif-
ferentiated unit of Renshaw and Sioux soils. Sioux soils
differ from the Renshaw soils in not having a B horizon.

Spottswood Series

Soils of the Spottswood series are moderately well
drained and loamy. They have formed over shaly gravel
or shaly sand that contains 10 to 25 percent shale and
other soft rock material.

The surface layer is dark loam to sandy loam that is
very friable and easy to work. It has a fine, granular or
crumb structure. These soils are moderately susceptible
to wind erosion.

The dark subsoil has a weak, coarse to medium, pris-
matic structure. The subsoil is separated from the shaly
gravel or shaly sand by an abrupt or a gradual boundary.
The gradual boundary is gravelly loam.

A lime zone generally 1s in the upper part of the gravel
or sand; but in some places the lime zone is in the loamy
material, and in other places the soil, to a depth of 5 feet,
does not contain lime.

Spottswood soils contain more shale in the gravel or
sand than do the Renshaw soils.

Spottswood-Wessington loams, nearly level {SpA] (0
to 8 percent slopes).—Spottswood loam and Wessington
loam were mapped together because the thickness of their
loamy surface layer over gravel and sand varies so much
that 1t is impractical to map them separately. This layer
is 16 to 36 inches thick. Spottswood soils and Wessington
soils are similar, except that the Wessington soil has a
thinner mantle of loam over the sand or gravel. Both of
these soils are moderately deep and occur together in the
northwestern part of the county.

The loamy surface layer of these soils is easy to work,
and much of the acreage is cultivated. Small grains, par-
ticularly oats, are grown, as well as corn and alfalfa.
Yields vary according to the depth to the gravel or sand.
They are low where this depth 1s less than 20 inches and

are fair where the depth is 30 inches or more. Yields
are good in years when rainfall is above average.

These soils will be slightly or moderately damaged by
wind erosion if they are not protected. Because they are
sandier than the Barnes and gvea soils, they are more sus-
ceptible to wind erosion. Erosion can be controlled by
stripcropping, stubble mulching, spring plowing, plant-
ing trees for field windbreaks, and using grasses and le-
gumes in the cropping system. (Capability unit ITYs-5;

ilty range site)

Stirum Series

The Stirum series consists of poorly drained, alkali soils
formed in sandy material. They are in depressions of:low,
level areas in the southwestern and northeastern parts of
the county.

The thin to moderately thick surface layer is black or
very dark gray and is very friable when moist. It is
slightly sticky and plastic when wet. This layer has a
fine, crumb structure.

The subsoil has a coarse, prismatic or columnar strue-
ture and distinet clay films on the faces of the prisms or
columns. In some places the prisms or columns are not
prominent and are within 2 inches of the surface. The
subsoil is olive gray when moist and is high in lime. It
is friable to firm when moist and sticky and plastic when
wet.

A dark-gray, indistinct lime zone underlies the subsoil.
The lime zone is sticky and plastic when wet and contains
many light-gray concretions of lime.

Sandy material underlies the lime zone. When moist,
this sandy material is olive gray with many brown, red-
dish-brown, and black mottles. It containsa large amount
of lime.

Stirum soils oceur closely with the Arveson soils, which
do not have columns or prisms with clay films on them and
which are not plastic when wet.

Stirum and Arveson loams (St} (0 to 3 percent
slopes) —Stirum loam and Arveson loam make up this
mapping unit. These soils occur close together in low,
broad flats in the western part of the county and are wet
much of the time because the water table is high. The
Stirum soil is more extensive than the Arveson soil. The
Arveson series has been described earlier in this report.

The black loam surface Jayer ranges from 3 to 8 inches
in thickness. Salts are generally visible within 12 inches
of the surface. In roadcuts, and other exposed areas,
the surface particles of the Stirum soil flow together when
wet and form a smooth surface, which seals over and is
extremely hard and cementlike when it dries.

A large acreage of these soils was broken out of virgin
sod and farmed for short periods. But the soil was too
wet to cultivate, and most of the acreage was returned to
tame and native grasses, which are used for pasture and
hay. Some of the grasses and other plants are coarse
sedges, big bluestem, foxtail barley, bromegrass, quack-
grass, scouring-rush, prairie cordgrass, and Kentucky
bluegrass.

The better drained areas of these soils are cultivated.
These areas dry out slowly and are seeded late in the
spring. Because they are moderately tolerant of salts,
flax, barley, and alfalfa are commonly grown. Yields,
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however, are only fair, even in the most favorable years
when light rains are frequent. (Capability unit ITIsw-5;
Subirrigated range site)

Svea Series

In the Svea series are deep, moderately well drained
soils that formed in glacial till. These dark soils are
nearly level to undulating and occur in the northwestern
part of the county.

The surface layer, 8 to 16 inches thick, is black when
moist and very dark gray when dry. This layer is granu-
lar in structure. It 1s easily tilled and generally is free
of lime.

The subsoil is slightly hard when dry and friable to
firm when moist. It has a moderate, medium, prismatic
structure. The prisms break into weak, subangular
blocks. Patches of clay films are common on the faces
of the prisms.

Underlying the subsoil, in the upper part of the parent
material, is a distinct light-colored lime zone. The ma-
terial in the lime zone has a weak, coarse, prismatic struc-
ture. It is soft when dry and friable when moist. This
zoneis from 15 to 36 inches from the surface.

The parent material below the lime zone is olive brown
to yellowish brown when moist. It is moderately limy
and contains many light-gray and strong-brown mottles.

Svea soils occur with Barnes soils but have a thicker
surface layer and a darker subsoil. They are less clayey
than the Aastad soils, which have continuous, distinct clay
films on all prism faces.

Svea loam (Sv) (0 to 3 percent slopes).—This deep,
fertile soil is in the northwestern part of the county.
Dominant slopes are less than 3 percent. Barnes, Hamer-
ly, and Tetonka soils make up as much as 10 percent of any
area of this soil shown on the map.

This soil resists wind and water erosion, absorbs most
of the rainfall, and has good moisture-holding capacity.
It is easily tilled.

Nearly all of this soil is cultivated. It is used for corn,
for small grains, particularly wheat, and for alfalfa and
tame grasses. Yields are consistently good for long pe-
riods. (Capability unit IIc-6; Silty range site)

Tetonka Series

The Tetonka series consists of imperfectly drained to
poorly drained, dark soils in shallow, moderately wet
depressions of the glacial till plain and the glacial lake
plain. These soils are more common on the glacial till

lain.
P The black surface layer generally is about 8 inches
thick, but the range is from 6 to 12 inches. This layer
is free of lime, is friable when moist, and is granular
in structure. It is easy to work.

A very dark gray or dark gray leached layer under-
lies the surface layer and is 3 to 8 inches thick. Lime,
gypsum, and other soluble salts have been leached from
this layer and deposited in lower layers. The leached
layer has a platy structure.

The structure of the subsoil is prismatic, and the prisms
break into plates or blocks. The subsoil is very firm when
moist and very sticky and very plastic when wet.

The Tetonka soils are in shallow depressions and are
drier than the Parnell soils, which do not have a gray,
leached layer.

Tetonka silt loam (Tk} (0 to 1 percent slopes).—This
soil is in shallow, closed depressions in the glacial Lake
Agassiz basin in the northeastern part of the county and
the glacial Lake Dakota area in the western part of the
county. It occurs with the Gardena and Glyndon soils.

Although this soil is ponded for short periods, it is
seldom wet long enough to prevent cultivation. Most of
the water is runoff from higher soils. After winters with
heavy snow, seeding is delayed because the melting snow
produces excess water,

Small grains, corn, alfalfa, and tame grasses are grown,
and yields generally are good. In dry years yields are
higher on this soil than on the surrounding soils because
this soil has more available moisture.

In some areas ditches have been dug to connect two or
more depressions and thus to drain the excess water into
one depression. This drainage is not feasible if the drains
have to be deep and the cost of construction is great. (Ca-
pability unit IIw-6; Overflow range site)

Tetonka and Parnell soils (Tp) (0 to 1 percent
slopes) —Tetonka soils and Parnell soils make up this
mapping unit. They occur in shallow, closed depressions
in the glacial till plain and are mainly in the central part
of the county. The soils are on glacial till or are in clayey
material that washed into the depressions from surround-
ing, higher soils.

Runoff from higher soils keeps these soils moderately
wet, but they are used for small grains, corn, alfalfa,
and tame grasses. Because of wetness, these soils fre-
quently are seeded 2 weeks later than surrounding soils.
Yields are good. They are better in dry years than yields
on surrounding soils because more moisture is available
to plants.

In many nearly level areas the excess water in two or
more depressions is drained into one by digging shallow
ditches. This kind of drainage is not feasible if the
drains have to be deep and their construction is there-
fore expensive. Seeding is not delayed early in spring
if the potholes are drained. (Capability unit ITw-6;
Overflow range site)

Ulen Series

The soils of the Ulen series are deep, are moderately
well drained or imperfectly drained, and are high in
lime. They have formed in sandy material that is under-
lain by glacial till or water-deposited silt and clay.

The black surface layer is 6 to 15 inches thick. It is
granular in structure and easy to work. This layer has
an abrupt or gradual boundary separating it from a dis-
tinct gray layer in which lime has accumulated:

The moderately limy parent material is very sandy and
single grained. This material is grayish brown to light
olive brown when moist. In some areas Ulen soils are.
sandy to a depth of 5 feet, and in other areas the under-
lying glacial till or water-deposited silt and clay is at
a depth of more than 30 inches.

The lime in the Ulen soils is nearer the surface than
that in the Hamar soils. The Ulen soils have formed in
sandier material than have the Glyndon soils.
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Ulen fine sandy loam, moderately shallow (Un) (0 to
9 percent slopes) —This moderately well drained to im-
perfectly drained soil is in sandy material that is under-
lain by glacial till or water-deposited silty and clayey
material. The soil is near the eastern edge-of glacial
Lake Dakota in the western part of the county; it is also
in the northeastern part of the county. The finer tex-
tured material under the sandy material is at a depth of
2to 4 feet.

Most of this soil is in small grains, corn, alfalfa, and
tame grasses. Yields generally are good. _

If this soil is cultivated, wind erosion is the main haz-
ard, and severe erosion 1s likely in unprotected fields.
Erosion can be controlled by striperopping, stubble mulch-
ing, spring plowing, and planting trees for field wind-
breaks. (Capability unit IITe-3M; Sandy range site)

Valentine Series

The soils of the Valentine series arve excessively. drained
and consist of very sandy material under a sparse cover
of native grass. These soils consist of fine sand to a
depth of 5 feet. To a depth of 1 to 6 inches they are
black to dark grayish brown when moist, and below that
depth arve grayish brown to light grayish brown.

These soils are of little value for crops and are mainly
in native grasses used for pasture or hay.

Valentine fine sand, hilly (VaD] (6 to 25 percent
slopes).—This very sandy soil is in the southwestern part
of the county on hilly terrain that has a difference in
elevation of about 40 feet. Loose fine sand extends from
the surface to a depth of about 5 feet. It is black when
moist and very dark when dry to a depth of 1 or 2
inches, and below that depth it is dark grayish brown
when moist and grayish brown when dry.

This soil is in native pasture consisting mainly of green
needlegrass, blue grama, prairie sandreed, sun sedge,
Indiangrass, and buckbrush. The soil is very susceptible
to blowing and will be damaged by wind erosion if over-
grazed. (Capability unit VIIe-CS; Choppy Sands range
site

V)alentine-Hecla fine sands, hummocky (vhC) (0 to 6
percent slopes) —FHummocky areas of Valentine fine sand
and Hecla fine sand are so intermingled that they have
been mapped as one unit. These soils are deep and very
sandy. They formed when wind blew the soil material
into hummocks, which are 3 to 10 feet high. These soils
are extensive and are in the southwestern part of the
county. The Valentine soil occupies about 50 percent of
the area, the Hecla soil 35 percent, and Gannett and
Arveson soils about 15 percent.

The dark, sandy surface material ranges from 5 to 20
inches in thickness and is underlain by lighter colored
sandy material.

Wind erosion is the greatest hazard on these soils,
especially if they are overgrazed. They are in native
pasture consisting mainly of prairie sandreed, little blue-
stem, Indiangrass, switchgrass, big bluestem, sun sedge,
and Kentucky bluegrass. (Capability unit VIe-Sa; Sands
range site)
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Wessington Series *

The Wessington series consists of dark-colored, nearly
level loamy soils that are underlain at 30 to 40 inches by
gravel or sand containing 10 to 25 percent shale and other
soft rock. In this county they make up part of the com-
plex of Spottswood-Wessington loams, nearly level.

Zell Series

The soils of the Zell series are excessively drained and
have formed in silty material. Their dark surface layer
ranges from 2 to 6 inches in thickness. It has a very fine,
granular structure and is generally limy and very friable.
This layer is black when moist. It is underlain by a weak
zone of accumulated lime, and that, in turn, by water-
deposited silty parent material that is pale yellow to
yellowish brown.

Zell silt loam, rolling (ZmC) (6 to 9 percent slopes).—
This soil s on slope breaks along the Wild Rice River.
Most of it is in pasture, but some is in small grains and
alfalfa. In cultivated fields, the crests of the breaks are
light colored where some of the parent material has been
mixed with the thin surface layer by plowing. DBecause
some rainfall is lost in runoff and the soil is eroded in
spots, it produces average yields. (Capability unit ITTe—
6; Silty range site)

Zell silt loam, hilly {ZmD) (9 to 20 percent slopes).—
This inextensive soil is in small areas on breaks along the
Wild Rice River and is used for pasture. (Capability unit
VIe-Si; Silty range site)

Use and Management of Soils

This section discusses the use and management of soils
for crops, for range and tame pasture, for windbreaks,
for wildlife, and for engineering uses.

Use and Management of Soils for Crops

All cultivated soils require general practices of good
management that conserve soil and moisture, maintain
fertility and organic matter, and improve tilth. Some
soils are eroded, or are poorly drained, or have other lim-
itations that require additional practices to make them
suitable for crops and pasture. If soils that have about
the same uses and require about the same management
are grouped together, management can be specified for
groups of soils rather than for single soils.

In this subsection general practices of management
are first discussed. Then a system of capability grouping
is described ; the soils of the county are placed in capabil-
ity units, or management groups; and the uses and man-
agement of these groups of soils are discussed. A part
of this subsection is a table of estimated yields that tells
how much of a specified crop each soil in the county can
be expected to produce under two levels of management.

® After this report and map had been prepared for publication,
the soils called Wessington were classified with soils of the Ford-
ville series. Similar soils will be called Fordville in other
publications.
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General practices of management

Discussed in the following pages are (1) controlling
erosion, (2) artificial drainage, (8) cropping systems,
(4) maintalning organic matter, (5) applying commercial
fertilizer, and (6) summer fallowing.

CONTROLLING EROSION

Loss of soil through wind and water erosion is serious
in Sargent County. Wind erosion is the main problem
on sandy and clayey soils. The sandy Hecla soils and
the clayey Fargo soils, for example, are susceptible to
severe wind erosion if they are cultivated. In winter the
clayey soils tend to slake down and leave on the surface
sand-sized particles that are easily blown away if the
soil is not protected by snow or vegetation.

Water erosion is the main problem in cultivating loamy
and silty soils with slopes of more than 3 percent. Most
water erosion occurs during storms when intense rain or
hail strikes summer-fallowed soil or other bare soil.

Common practices that control erosion are planting trees
in Windbl‘ezh{s, stubble mulching, spring plowing, strip-
cropping, and maintaining grassed waterways. On some
soils one practice is enough to control erosion, but on
others, a combination of several practices may be needed.

Field windbreaks—Iield windbreaks are strips or belts
of trees and shrubs that are planted as barriers against
prevailing winds to protect cultivated fields from wind
erosion. Trees are grown in Sargent County only for
windbreaks, and their management is discussed in the
subsection “Management of Windbreaks.”

Striperopping.—This is the practice of growing crops
in strips at angles to the direction of prevailing winds.
Since the prevailing winds in Sargent County are from
the northwest, the strips generally run in a north-south
or east-west direction. Because slopes are short and ir-
regular, tilling the strips on the contour generally is not
practical in Sargent County. In a conventional strip-
cropping pattern, strips of crops that resist erosion are
alternated with strips of corn or other cultivated crops,
or with strips of summer-fallowed soil. The strips that
resist erosion generally are in small grains, in standing
crop residue, or in grass or alfalfa. If striperopping is
used without a supporting practice on the kinds of soils
listed, use strips of widths that do not exceed the follow-
ing:

N Width of strips
Soils in rods

Fine sandy loams and sandy loams_______________________. 2
Clay loams and clays that contain more than 35 percent clay ;
very fine sandy loams, loams, silt loams, and clay loams

that are caleareous and contain less than 83 percent clay-_. 5
Very fine sandy loams, loams, and silt loams that are non-

calcareous and contain less than 20 percent clay . __ 15
Loams, gilt loams, and clay loams that are noncalcareous and

contain 20 to 35 percent clay__ - _______________. 20

Strips alone are not effective on loamy sands and loamy
fine sands.

Spring plowing~—Spring plowing provides maximum
cover on a soil from after harvesting until seeding and is
very effective in controlling wind erosion. This practice
is applied mainly to sandy soils such as the Hecla, Mad-
dock, and Ulen soils. The stubble remains undisturbed
between harvest time and seeding time the following
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Figure 8.—A stubble-mulched field.

spring. Then the soils are plowed, packed, and seeded,
all in one operation. This is done by a tractor pulling a
moldboard plow, a packer, and a pony press drill. Some-
times the packer isnot used.

Spring plowing, however, is not practical on clayey
soils or on some soils formed in glacial till. These soils sel-
dom dry out early enough to be plowed in the spring, and
they are generally plowed in the fall. Examples of soils
not suited to spring plowing are the loams, clay loams, and
clays in the Aastad, Forman, Fargo, Hegne, Overly, and
Bearden series.

Stubble mulching—This is the management of plant
residue so that as much of it as possible is left on the sur-
face from the time of harvesting until the next crop is
seeded. Stubble mulching is effective in controlling wind
erosion, especially on sandy soils. Figure 8 shows a field
that has been stubble mulched shortly after it was com-
bined. The best implements for stubble mulching are
sweep cultivators, disk plows, and wide-blade cultivators.
The amount of residue required to control wind erosion
depends on the texture of the surface soil. If stubble
mulching is the only practice used to control wind erosion,
the following approximate amounts of tilled (nearly flat)
residue should be evenly distributed and anchored to the
surface of soils of various texture.

Pounds of air-dry plant
residue per acre

Loamy sands and loamy fine sands_______.______ 1, 750 or more
Fine sandy loams, sandy loams, clay loams,
and clays that contain more than 35 per-
cent clay; and very fine sandy loams, loams,
silt loams, and clay loams that are calcare-

ous and contain less than 35 percent clay________________ 1, 250
Very fine sandy loams, loams, and silt loams
that are noncalcareous and contain less
than 20 percent clay; and loams, silt loams,
and clay loams that are nonealcareous and

contain 20 to 35 percent clay. ™0

Grrassed waterways.—Areas through which excess water

flows at high speed should be protected by a vegetative

cover. Figure 9 shows an artificial drain seeded to peren-

nial grasses to prevent running water from cutting in the

drain. The grass in this waterway is cut for hay.
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A

Figure 9—Artificial drain seeded to perennial grasses.

Waterways that require seeding to grasses are mainly
in undulating and rolling glacial till areas. The Forman,
Buse, and Aastad soils in the Sisseton Hills are examples
of soils that should be drained by grassed waterways.
Many of the artificial drains carry small volumes of slow-
moving water and are not grassed. Such drains are con-
structed so they can be crossed with farm machinery and
can be cropped the same as the rest of the field.

ARTIFICIAL DRAINAGE

Wet soils are drained artifically if they can be used for
crops and drainage is practical. Artificial drainage is
most commonly applied to Tetonka and Parnell soils in
the many shallow ‘depressions of the glacial till plain.
Water runs off the surrounding soils into these closed de-
pressions, which have no natural outlet. Although some

of these depressions dry out enough to be tilled in early’

spring with surrounding soils, many of the depressions
have to be tilled later, and some of them cannot be tilled
at all. Thus, they cause inconvenience and extra work,
as well as some loss of production. '

Many of the shallow depressions can be drained artifi-
cially by digging ditches and combining the water from
two or more depressions into one. These drains must be
back-sloped so that they can be crossed by farm machin-
ery. The cost of the drains determines whether artificial
drainage is practical.

CROPPING SYSTEMS

A good cropping system (1) aids in maintaining an
adequate supply of nitrogen and organic matter in the
soil, (28 increases the yields and improves the quality of
crops, (3) aids in controlling weeds, insects, and diseases,
(4) keeps the soil in good physical condition, and (5)
makes the most efficient use of labor, machinery, and other
resources.

A cropping system should be planned for a long period,
but the system does not have to be inflexible. Substituting
one small grain for another or making other substitutions
will not defeat the purpose of the system.

To aid in planning a cropping system, crops have been
classified as soil builﬁing, soil conserving, and soil deplet-
ing. Soil-building crops actually produce a temporary
increase in organic matter and nitrogen. Legumes and
legume-grass mixtures are soil building. Soil-conserving
crops, such.as small grains, legumes, and grasses, protect
the soil from erosion and maintain nitrogen and organic
matter at a reasonably high level. Corn and other clean-
cultivated crops deplete the soil of nutrients and organic
matter and expose the soil to erosion. Nevertheless, cul-
tivating these soil-depleting crops helps to control weeds.

On soils that are suited to clean-cultivated crops, the
cropping system should be balanced between soil-building,
soil-conserving, and soil-depleting crops.

MAINTAINING ORGANIC MATTER

Organic matter, which is decomposed plant material
and animal matter, is essential to the tilth and fertility of
soil. Organic matter (1) improves soil structure by hold-
ing soil particles together, (2) increases the water-holding
capacity of soil, (3) improves the permeability of soil to
air, roots, and water, and (4) increases resistance of soil
to erosion. Organic matter supplies some plant nutrients,
stores plant nutrients, and is a source of food for micro-
organisms, which circulate nutrients in the soil.

The amount of organic matter that should be maintained
in a soil depends on the kind of soil and on the kind of
crop grown. Organic matter is decreasing in soils under
cultivation, but the loss can be offset by adding barnyard
manure, by turning under crop residue or green-manure
crops, and by including legumes or grass-legume mixtures
in the cropping system.

APPLYING COMMERCIAL FERTILIZERS

In Sargent County commercial fertilizers are used to a
very limited extent, although their use has about doubled
in the past few years. Only a few farmers fertilize all of
their erops, and many are using commercial fertilizers on
a trial basis. Farmers are reluctant to use commercial
fertilizers because, in years when the moisture supply is
good, the soils produce good yields without fertilizer.
Moisture supply affects crop production in Sargent Coun-
ty more than anything else.

In 1953, the North Dakota State University of Agri-
culture and Applied Science at Fargo established a soil-
testing service. The main purpose of this service was to
determine the soils deficient in phosphorus. The uni-
versity has also conducted many fertilizer trials, some of
them in Sargent County.

The results of these tests and trials indicate that most
soils in North Dakota are deficient in phosphorus. Fal-
lowed soils require a straight phosphate fertilizer, which
should be applied by drill or planter attachments. The
tests also indicated that deficiency of nitrogen limits yields
on nonfallowed soils. Nitrogen applied to soils that are
in native or tame grasses will produce large increases in
yields. .

Information about fertilizers and soil testing can be
obtained from the county agent, the local office of the Soil
Conservation Service, or the Soils Department of the
North Dakota State University at Fargo.
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SUMMER FALLOWING

Fallowing is the practice of leaving soil idle for one
cropping season and cultivating it as many times as is
necessary to keep it free of weeds and to save moisture.
For good results from summer fallowing, the tillage
should begin before the weeds get much of a start (before
June 1). Field cultivators with narrow shovels or wide
sweeps are generally used, but the kinds of implements
used have little effect on the amount of moisture con-
served or on the amount of yield obtained the following
season. Fallowing conserves about 20 percent of the mois-
ture that falls during the fallow season.

Sometimes corn is grown in the crop rotation as a substi-
tute for summer fallowing. Although less moisture is
conserved when corn is-grown than when the soil is sum-
mer fallowed, yields of the crop that follows corn are only
slightly lower.

Sandy soils and loamy soils underlain by sand and
gravel are not summer fallowed. Because these soils have
low moisture-holding capacity, moisture is not conserved
by summer fallowing. Furthermore, fallowing exposes
the soils to wind erosion.

Capability grouping

The capability classification is a grouping of soils that
shows, in a general way, how suitable the soils are for
most kinds of farming. It is a practical grouping based
on limitations of the soils, the risk of damage when they
are used, and the way they respond to treatment.

In this system all the kinds of soil dre grouped at three
levels, the capability-class, subclass, and unit. Eight capa-
bility classes are in the broadest grouping and are desig-
nated by Roman numerals I through VIII. In class I are
the soils that have few limitations, the widest range of nse,
and the least risk of damage when they are used. The
soils in the other classes have progressively greater natural
limitations. In class VIIT are soils and landforms so
rough, shallow, or otherwise limited that they do not pro-
duce worthwhile yields of crops, forage, or wood products.

The subclasses indicate major kinds of limitations with-
in the classes. Within most of the classes there can be up
to four subclasses. The subclass is indicated by adding a
small letter, e, w, s, or ¢, to the class numeral, for example,
ITe. The letter e shows that the main limitation is risk
of erosion unless close-growing plant cover is maintained
20 means that water in or on the soil will interfere with
plant growth or cultivation (in some soils the wetness can
be partly corrected by artificial drainage); s shows that
the soil 1s limited mamly because it is shallow, droughty,
or stony; and ¢, used in only some parts of the country
including Sargent County, indicates that the chief limita-
tion is chmate that is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few or no limitations. Class V can contain,
ab the most, only subclasses 1, s, and ¢, because the soils
in it have little or no erosion hazard but have other limi-
tations that limit their use largely to pasture, range, wood-
land, or wildlife habitats.

Within the subclasses ave the capability units, which
are groups of soils enough alike to be suited to the same
crops and pasture plants, to require similar management,
and to have similar productivity and other responses to
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management. Thus, the capability unit is a convenient
grouping of soils for making many statements about their
management. Capability units are generally identified
by numbers assigned locally, for example, ITe—5 or I1Ie-3.
These numbers are not consecutive in Sargent County, be-
cause not all of the capability units used in North Dakota.
apply to the soils in Sargent County.

Solls are classified in capability classes, subclasses, and
units according ‘to their degree and kind of permanent
limitations. Not considered in this classification are major
projects of land forming or reclamation that would change
the slope, depth, or other characteristics of the soil.

In Sargent County, the capability units in Classes V
and VI have limitations that prohibit cultivation. These
limitations are indicated by the unit symbol and are de-
scribed in the discussion of each unit. " Also given in the
discussion of each unit is the range site classification of
the soils, because the soils in these units are used mainly
for range.

The eight classes in the.capability system, and the sub-
classes and units in this county, are described in the list
that follows.

Class I. Soils that have few limitations that restrict their
use. (None of the soils in Sargent. County are in Class
I, because even on the best soils the climatic limitation
is too great.)

Class II. Soils that have some limitations that reduce the
choice of plants or require moderate conservation prac-
tices. :

Subclass ITc. Soils that have moderate climatic limi-
tations of a short growing season and little mois-
ture.

Capability unit ITe-6.—Deep, dark, nearly level
loamy soils with a surface layer that is 20 to 35
percent, clay.

Subclass ITe. Soils subject to moderate wind and
water erosion.

Capability unit, ITe—4L.—Deep, moderately well
drained, nearly level soils that are loamy or
silty and high 1n lime.

Capability unit ITe-5.~Deep, dark soils that
have a loamy surface layer underlain by sandy
material.

Capability unit, ITe-6.—Deep, well-drained, dark
sotls that are loamy and silty, undulating, and
slightly to moderately eroded.

Subclass ITw. Soils that have moderate limitations
because of excess water.

Capability unit ITw—4L.—Deep, silty and clayey
soils that are high in lime and are moderately
wet because the water table is temporarily
high.

Capability unit IIw-6.—Deep, dark, loamy and
clayey soils in shallow, closed depressions that
receive runoff from higher soils.

Capability unit IIwe-4.—Deep, dark clay soil
that has restricted internal and external drain-
age.

Cupga.bility unit ITwe—4TL.—Deep, clay soils that
are high in lime and have vestricted internal
and external drainage.
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Class III. Soils that have severe limitations that reduce
the choice of plants, require special conservation prac-
tices, or both.

Subelass ITTe. Soils subject to severe erosion if they
are cultivated and are not protected.

Capability unit I1Te-3.—Deep, sandy, dark soils
on nearly level to undulating slopes.

Capability unit ITIe-3M.—Moderately deep, dark
soils that are nearly level to undulating and
have a moderately sandy surface layer under-
lain by loamy glacial till or water-deposited
silty to clayey material,

Capability wnit ITTe-5.—Deep, volling soils that
have a thick, dark, loamy surface layer under-
lain by sandy material.

Capability unit IITe-6.—Deep, well-drained,
dark soils that are loamy and silty and are on
rolling slopes.

Subclass ITIs. Soils that have severe limitations of
moisture capacity or tilth.

Capability unit IITs—4L.—Moderately deep,
nearly level, loamy soil that is imperfectly
drained, is high in lime, and is underlain by
a gravel substratum,

Capability unit ITTs-5.—Moderately deep, loamy
soils that are mearly level to undulating
and arve underlain by a sand or gravel sub-
stratum.

Capability unit, TITs-P.—Moderately deep,
loamy and silty soils that have a claypan sub-
soil and are droughty.

Capability nnit ITIsw—5.—Deep, poorly drained,
salty soils that ave high in.lime and have a
black, loamy surface layer and a sandy sub-
stratum.

Subclass IITw.  Soils that have severe limitations be-
cause of excess water.

Capability unit ITETw—4.—Deep, poorly drained,
silty and clayey soils that occur in depressions
on the glacial till plain and ave ponded by run-
off from higher soils. ‘

Capability unit IITwe-2.—Deep," very sandy,
dark soil that occurs in depressions and is wet
because of a high water table.

Capability unit IIIwe-3.—Deep, sandy, dark
soils that are wet because of a high water table
and are limy in some places.

Capability wnit  IIIws4L.—Deep, poorly
drained, salty soils that are high in lime and
ave wet because of a high water table.

Class IV. Soils that have very severe limitations that re-
strict the choice of plants, require very careful manage-
ment, or both.

Subclass TVe. Soils subject to very severe erosion if
they arve cultivated and not protected.

Capability unit I'Ve-2.—Deep, well-drained, dark
soils that ave very sandy, are nearly level to
rolling, and ave slightly to moderately eroded.

Capability unit IVe-2M.—-Dark, well-drained,
undulating soils that ave very sandy and are
underlain by loamy or silty snbstrata.

Capability unit IVe~-8M.—Dark, well-drained
sandy soil that is rolling and hilly, is slightly
to moderately eroded, and is underlain by a
loamy ou silty substratum.

Class V. Soils that have little or no ervosion hazard, but
have other limitations, impractical to remove, that re-
strict their use largely to pasture, range, woodland, or
wildlife food and cover.

Subelass Vw. Soils that are too wet for cultivation,
and drainage or protection is not feasible.

Capability unit Vw—-WI.—Deep, poorly drained,
dark, silty and clayey soils on wet bottom lands
and 1 depressions of the glacial lake plains.

Class VI. Soils that have severe limitations that make
them generally unsuitable for cultivation and that ve-
strict their use largely to pasture, range, woodland, or
wildlife food and cover.,

Subclass VIe. Soils that ave severely limited, chiefly
by risk of erosion if protective cover is not main-
tained.

Capability unit VIe-Sa.—Deep, very sandy soils
that are slightly to severely eroded and are
nearly level, rolling, and hummocky.

Capability unit VIe-Si.—Deep, loamy and silty
soils, slightly to moderately eroded, on very
hilly tervain, and silty soils on channeled
bottom Jand.

Subclass VIs. Soils that ave generally unsuitable for
cultivation and limited to other uses by moisture
capacity, stones, or other features.

Capability unit VIs-Si.—Deep, dark soils that are
in glacial till and are too stony for cultivation.

Capability unit VIs-SL.—Silty and clayey soils
that are nearly level, ave salty, and have a clay-
pan subsoil.

Capability unit VIs-SW.—Shallow, droughty,
loamy soils underlain by gravel that is less than
18 inches from the surface.

Class VII. Soils with very severe limitations that make -
them unsuitable for cultivation without major reclama-
tion, and that restrict their use largely to grazing, wood-
land, or wildlife.

Subclass VITe. Soils very severely limited, chiefly
by risk of erosion if protective cover is not main-
tained.

Capability unit VIIe-CS.—Soil that isvery
severely limited, chifly by risk of erosion if
protective cover isnot maintained.

Class VIII. Soils and landforms that have limitations
that preclude their use, without major reclamation, for
commercial production of plants; and restrict their use
to recreation, wildlife, water supply, or esthetic pur-
poses.
~ Subelass VIITs. Soils that have little potential value

for production of plants.

Canpability unit VITIs~1.—Soils that veceive over-
flow from arvtesian wells and contain salts toxic
to plants.

Subclass VIIIw. Extremely wet or marshy land.

Capability unit VIIIw-1.—Fresh water marsh.
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Management of soils by capability units

In this subsection, each capability unit is described and
the soils in it ave listed. Suggestions are given on how to
use and manage the soils in each unit. As stated in the
explanation of capability grouping, a capability unit con-
sists of soils that arve suited to the same crops, require
similar management, and produce about the same yields.

CAPABILITY UNIT Ifc-6

The soils of this group are deep, dark, nearly level,
and loamy. The clay content of the surface layer is 20 to
35 percent. The soils are—

Aastad clay loam.

Aastad loam.

Eckman gilt loam, nearly level.
Gardena-Glyndon &ilt loams, nearly level.
La Prairie silt loam.

Overly silt loam, nearly level.

Overly-Aastad silt Toams,

Overly-Bearden silty clay loamsg, nearly level.
Svea loam.

These soils are easily tilled and are veadily permeable
to roots, air, and moisture. They ave well supplied with
organic matter and most plant nutrients. Crops respond
to nitrogen and phosphate, which should be applied in
amounts determined by annual soil tests. The soils vesist
wind and water evosion. Crop growth is limited mainly
by the short growing season and lack of enongh mioisture.

Spring wheat is usually the most profitable crop, but
corn, barley, oats, flax, millet, alfalfa, and bromegrass
and other tame and native grasses ave also grown.

Sumnter fallowing is commonly practiced to conserve
moisture-and to control weeds that ave not easily killed
by a chemical spray. Instead of summer fallowing, corn
is often grown the season after small grain. Cultivating
the corn helps to control weeds.

These soils are commonly fall plowed and lefv rough
through winter to catch snow and control erosion. Tree
windbreaks are also effective in controlling snow and soil
blowing.

CAPABILITY UNIT Ife—{L

This unit consists of deep, moderately well drained,
nearly level soils that ave loamy or silty and are high in
Iime. The soils are—

Bearden silty clay loam.

Bearden-Tetonka silt loams.

Glyndon loam, sandy substratum, nearly tevel.
Glyndon silt loam, nearly level.

Hamerly complex.

Hamerly-Aastad loams.

Hamerly-Svea loams.

These soils are easily tilled and are readily permeable
to roots, air, and moisture. They arve well supplied with
organic matter and plant nutrients. The soils respond
to nitrogen and phosphate, which should be applied in
amounts determined by annual soil tests. V

These sotls are limy at the surface and have a prom-
inent, light-gray zone of lime nunder the surface layer.
The surface layer ranges from black to various shades
of gray, the shade depending on the depth to the lime
zone, If the lime zone is near the surface, some of the
lime is mixed with the black surface layer through tillage.
This mixing gives the plow layer a gray color.

Lime 1s brought to the surface i these soils when the

water table rises temporarily. After the water table
falls, the water evaporates and leaves lime in the surface
layer. Summer fallowing is not a suitable practice on
these soils, because it increases the accumulation of lime
at the surface. The lime in the surface layer causes the
soil granules or crumbs to break into sand-sized particles.
Then the soils are more susceptible to wind erosion than
loamy or silty soils that are not limy at the surface. _

The soils in this capability unit are fall plowed and
left rough through winter to prevent the soil from drift-
ing. Field windbreaks, stubble mulching, and striperop-
ping will control wind erosion. '

Although these soils are suited to all crops grown mn
the area, spring wheat is the most profitable. Other suit-
able crops are barley, oats, corn, flax, millet, and brome-
grass and other tame grasses.

CAPABILITY UNIT Ile-

In this unit are deep, dark soils that have a loamy sur-

face layer underlain by sandy material. They are—
Eckman and Maddock loams, undulating.
Gardena-Glyndon loams, sandy substratum, nearly level

In most places, the loamy surface layer is 20 inches or
more thick. These soils are easy to ill and ave readily
permeable to voots, air, and moisture. They respond to
nitrogen and phosphate, but the amounts of these applied
should be determined by soil tests.

The soils in this unit are susceptible to wind erosion
if they are not protected. They are slightly droughty
because the sandy material under the loamy surface has
a low moisture-holding capacity. Summer fallowing does
not conserve much moisture. It leaves the soil bare and
increases the hazard of wind ervosion. Although corn
uses much moisture, it is often grown because cultivating
the crop eradicates weeds that are not easily killed by
chemical sprays. Generally the soils are spring plowed.

Trees grow well on these soils and are often planted
in belts as field windbreaks to control erosion. Stubble
mulching and stripcropping combined generally control
erosion without the use of field windbreaks.

These soils are suited to all crops grown locally but
are used mainly for spring wheat and corn. Other crops
grown are oats, barley, flax, millet, alfalfa, and brome-
grass and ofher tame grasses.

CAPABILITY UNIT Ile-6

This unit consists of deep, well-drained, davk soils that
are loamy and silty, undulating, and slightly to mod-
erately eroded. They are—

Barnes-Svea loams, undulating.
Barnes-Svea loams, undulating, eroded.
Eckman silt loam, undulating.
Forman-Aastad loams, undulating.
Forman-Aastad loams, undulating, eroded.
Overly silty clay loam, undunlating.

These soils are easily tilled and are readily permeable
to roots, air, and moisture. They ave well supplied with
organic matter and plant nutrients, except on hilltops
where much of the surface soil has been removed by
erosion. The soils respond to nitrogen and phosphate
fertilizers. Amnnual soil tests are needed to determine
the kinds and amounts of fertilizer required.

The main hazard in cultivating these soils is erosion by
water, especially sheet erosion, which occurs when intense
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rain or hail strikes summer-fallowed fields or other bare
areas. Some of the rain is lost in runoff, which washes
the soil from hilltops and upper slopes down to lower
slopes and depressions, Wind also removes some of the
soil from bave fields in winter when there is little or no
snow cover and early in spring before vegetation is
established.

Because these soils are on short, irregular slopes, con-
tour tillage is impractical. The soils are fall plowed and
ave left rough through the winter to catch snow and con-
trol erosion. Stubble mulching, striperopping, and plant-
ing trees in field windbreaks also help to conserve moisture
and control erosion.

Wheat, barley, oats, flax, and millet are the main crops
on these soils, but they are well suited to other local crops,
including alfalfa, bromegrass, and other tame grasses.
Corn is grown less frequently on these undulating soils
than on more nearly level soils because it does not pro-
vide enough protection against water erosion, and the
trenches formed by cultivation increase the erosion hazard.

CAPABILITY UNIT Itw—4L

In this capability unit ave deep, silty and clayey soils
that are high in lime and are moderately wet, because the
water table is high part of the time. The soils are—

Borup, Colvin, and Perella soils.
Lamoure silty clay loam.

These soils occur in shallow depressions or on low,
broad flats of the glacial lake plains and on low, wet bot-
tom lands. The soils ave easily tilled and ave readily per-
meable to roots but are not permeable to air when the
water table is high.

Excess water, on the surface and in the soil, is the
main problem in cultivated areas. The soils are ponded
by surface water after heavy rains have raised the water
table. In some areas, however, drainage has been im-
proved by digging ditches.

Wind evosion is also a hazard on these soils. When
their surface is dry, the lime deflocculates, or breaks down,
the soil granules into sand-sized particles that blow easily.
Stubble mulching, stripcropping, and planting trees in
field windbreaks are good ervosion control practices.

These soils are too wet in the spring for early tillage.
They are generally tilled in the fall. Some farmers plow
these soils, but most farmers till them with a cultivator
or disk harrow so that much trash is left on the sur-
face and erosion is controlled.

All local crops are grown on these soils. They are best
suited to rye, barley, ﬁax, alfalfa, and sweetclover. Corn
and flax are often grown, however, because the soils are
too wet in the spring for crops that require early tillage.
Trees that can be planted in windbreaks are ash, cotton-
wood, American elm, willow, Russian-olive, pine, spruce,
Caragana, and other species adapted to wet sites.

Some areas of these soils are in tame pasture, com-
monly bromegrass mixed with alfalfa. Yields of forage
are good because the moisture supply is abundant.

CAPABILITY UNIT IIw—6

In this capability unit ave deep, dark, loamy and clayey
soils in shallow, closed depressions that receive runoff
from higher soils. These soils are—

Perella silty clay loam.
Tetonka silt loam.
Tetonka and Parnell goils,

Tetonka and Parnell soils, which are the most extensive
in this capability unit, are on the glacial till plain.
Perella silty clay loam and Tetonka silt loam are on the
glacial lake plains,

All these soils contain a large amount of organic matter
and a good supply of plant nutrients. The soils are
readily permeable to roots, but their permeability to air
and moisture varies according to the texture of the sub-
soil and the snbstratnm. When dry, these soils are easily
tilled and resist erosion.

Excess water that ponds on the surface is the main
problem in cultivating these soils. They receive this water
in runoft from higher soils when snow melts while the
ground is still frozen and when intense rains or hail
falls on bare, summer-fallowed fields. These wet soils
complicate farming because they generally do not dvy
out early enough to be tilled and seeded with smrrounding
higher soils and have to be seeded from 1 to 3 weeks
later.

These soils are artificially drained in some places.
Since natural outlets are few, ditches are dug to drain the
water from two or more depressions into a deeper depres-
sion, These ditches are backsloped so that farm machin-
ery can cross them and to allow them to be farmed with
the rest of the area. Cost determines whether ditches
are dug or not.

All lacal crops grow well on these soils. Because they
receive more moisture, they produce better yields in dry
years than the snrrounding, higher soils.

CAPABILITY UNIT Iwe—

Fargo clay is the only soil in this capability unit. This
deep clay is dark and has restricted internal and external
drainage.

This soil contains a large supply of organic matter and
plant nutrients. It is very clayey and, therefore, is slowly
permeable to moisture, but it has a high water-holding
capacity and is permeable to roots. Adding phosphate
increases the yields on all fields of this soil. Adding
nitrogen increases yields on all fields except those that
are summer fallowed. Annual soil tests are needed to
determine the kinds and amounts of fertilizer required.

Wetness and wind erosion are the main problems of man-
agement. The slowly permeable clay restricts internal
drainage, and surface water drains slowly from this nearly
flat soil. Consequently, water ponds on the surface for
short periods after heavy rains. Permeability and soil
structure can be improved, however, by seeding sweet-
clover or alfalfa. Surface drainage can be improved by
digging ditches where they are practical.

If this soil is tilled when it is wet, it puddles, loses its
granular or crumb structure, and dries out cloddy and
hard. In spring if the soil is bare, 1t crusts when it dries
rapidly after a heavy rain. Although the crust does
not harm most plants, flax breaks through it with dif-
ficulty, and the stand may he poor.

Summer fallowing, a common practice, is used mainly
to eradicate weeds that are not easily killed by chemicals.
Because this practice increases the hazard of wind ero-
sion, summer-fallowed fields are often seeded to a cover
crop in fall.

Fall plowing also is common, and it also increases the
hazard of wind erosion. After the soil is plowed, it slakes
into sand-sized particles. These particles are blown away
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in_winter when there is not enough snow to protect the
soil, and in the spring before vegetation is established.
This wind erosion does not damage the soil seriously, but
the blown soil clogs surface drains and collects along fence
lines and in tree belts. Planting a cover crop, stripcrop-
ping, stubble mulching, and planting trees in windbreaks
will help control wind erosion.

The main crops on this soil are spring wheat, barley,
and flax. Spring wheat is the most profitable crop.
Other crops well guited to the soil are alfalfa, sweetclover,
and tame grasses, especially bromegrass. Corn -and soy-
beans are grown, but not extensively.

CAPABILITY UNIT IIwe-4L

In this capability unit are deep, clay soils that are high
in lime and have restricted internal and external drainage.
The soils are—

Hegne clay.
Hegne-Fargo clays.

These soils are generally limy at the surface and have
a distinet, light-gray lime zone under a darker surface
layer. When dry, the surface layer ranges from black to
various shades of gray, depending on the depth to the
lime zone. Where the lime zone is close to the surface, the
surface layer is gray because lime has been mixed with
it by plowing. These soils contain more lime than the soil
in capability unit ITwe-4 and, therefore, require more
phosphate fertilizer. The lime ties up some of the phos-
phorus in the soils and makes it unavailable to plants.

Wetness and. wind erosion are the main problems of
management. Water ponds on the surface because the
soils are slowly permeable and nearly flat. If they are
tilled when wet, they dry out cloddy and hard. TIn the
spring after heavy rains, a crust often forms on the surface,
but this damages only flax. Sweetclover improves perme-
ability and soil structure, and surface drains, where prac-
tical, improve external drainage.

These soils are plowed in the fall and are, therefore,
susceptible to wind erosion unless they are protected by
snow or vegetation. Summer fallowing, a common prac-
tice, also exposes the soils to wind erosion. Planting a
cover crop, striperopping, stubble mulching, and plant-
ing trees in windbreaks will help to control wind erosion.

The main crops grown on these soils are barley, flax,
and spring wheat. Spring wheat is the most profitable.
Other crops that grow well are alfalfa, sweetclover, and
tame grasses.

CAPABILITY UNIT Ilfe-3

The soils in this capability unit are deep, sandy, and

dark and are nearly level to undulating. They are—
Hecla fine sandy loam, nearly level.
Hecla fine sandy loam, undulating.

These soils are easily tilled and are readily permeable
to roots, air, and moisture. They are well supplied with
organic matter and plant nutrients. Adding nitrogen,
however, increases. the yields of all crops except alfalta,
which does not need nitrogen. Adding phosphate in-
creases the yields of all crops. Annual soil tests are
needed to determine the kinds and amounts of fertilizer
required.

These soils are moderately droughty and, if not pro-
tected, are susceptible to wind erosion. They can be pro-
tected from wind erosion by stubble mulching, stripcrop-

ping, and planting trees in windbreaks. Summer
tallowing is seldom practiced. These soils generally are
not plowed in fall but are plowed, packed, and seeded in
one operation in spring so that they are not stirred and ex-
posed to wind in winter. ’

These soils produce moderately high yields of spring
wheat and corn, which are the main crops. Other crops
grown are oats, barley, rye, flax, altalfa, and bromegrass,
as well as other tame and native grasses. Rye is often
grown in winter as a cover crop. Although these soils
are suited to trees, the trees are not grown for timber.
They are planted in belts to protect fields or in windbreaks
to protect farmsteads.

CAPABILITY UNIT Ille-3M

In this capability unit are moderately deep, dark soils
that are nearly level and undulating. They have a mod-
erately sandy surface layer underlain by loamy glacial
till or water-deposited silty to clayey material. The soils
are—

Hecla fine sandy leam, moderately shallow, nearly level.
Maddock fine sandy loam, moderately shallow, nearly level.
Maddock fine sandy loam, moderately shallow, undulating.
UJlen fine sandy loam, moderately shallow,

These soils differ from those in capability unit I1Te-3
only by having loamy to clayey material under the sandy
surface layer. This finer textured material is 16 to 36
inches from the surface. The soils are used and managed
in about the same way as the soils in capability unit I1le-3
but are generally less droughty because the fine-textured
material of the substratum holds more moisture.

The soils are easily tilled, are permeable, and arve well
supplied with organic matter. Although the soils ave
fertile, they respond to additions of nitrogen and
phosphate.

Wind erosion is a hazard if the soils are not protected.
They are, therefore, plowed and seeded in the spring and
are seldom summer fallowed. Other practices that con-
trol wind erosion are stubble mulching, stripcropping, and
planting trees in field windbreaks. _

Spring wheat and corn are the main crops, and yields
are good. Other crops grown are oats, barley, rye, flax,
alfalfa, and tame grasses, especially bromegrass. Trees
are well suited to these soils.

CAPABILITY UNIT Ille-5

Eckman and Maddock loams, rolling, are the only soils
in this capability unit. They are deep and have a dark,
loamy surface layer, 16 to 36 inches thick, underlain by
sandy material,

These soils are well supplied with organic matter and
plant nutrients and are readily permeable to roots, air, and
moisture. They are moderately droughty because the un-
derlying sandy material holds only a medium amomt of
moisture and because some moisture is lost in runoff from
the moderate slopes.

Wind and water erosion are hazards in cultivated areas,
but because of slopes, water erosion is the main problem.
Although some areas of these soils are fall plowed, spring
plowing is the general practice and is desirable because it
leaves the fields protected by stubble during the winter.
Summer fallowing is not a common practice. Because
these soils hold only a medium amount of moisture, sum-
mer fallowing conserves only a little moisture and leaves
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the soils exposed to wind and water erosion. Stripcrop-
ping, planting trees in field windbreaks, and stubble mulch-
g will help to control erosion. )

All local crops arve grown on these soils. The main
crops are wheat, oats, barley, alfalfa, and tame grasses,
especially bromegrass.

It there is enough moisture, adding phosphate increases
yields of all crops. Adding nitrogen increases the yields
of all crops except alfalfa, which does not require nitrogen
fertilizer. Annual soil tests are needed to determine the
kinds and amounts of fertilizer required.

CAPABILITY UNIT Ille-6
This capability unit consists of deep, well-drained, dark,
loamy and silty soils on rolling slopes. The soils are—
Barnes-Buse loams, rolling.
Barnes-Buse loams, rolling, eroded.
TForman-Buse loamsg, rolling.
Forman-Buse loams, rolling, eroded.
Overly and Barnes silt loams, rolling.
Zell silt loam, rolling.

These soils are easily tilled and are readily permeable
to roots, air, and moisture. They are well supplied with
organic matter, except on hilltops where much of the
surface layer has been lost by erosion. Additions of nitro-
gen and phosphate generally bring higher yields of crops,
but annual soil tests are needed to determine the amount
and kind of fertilizer vequired.

Water erosion is the main problem in cultivating these
soils. The soil is washed from hilltops and upper slopes
when intense rains or hailstorms strike bare soil in sum-
mer-fallowed fields or other areas. Wind removes some
of the soil in winter when there is not enough snow to
protect it, and in spring before growing plants are
established.

These soils are fall plowed and left rough through
winter to catch snow, which provides moisture and pro-
tects against erosion. Other practices that control erosion
ave stubble mulching, stripcropping, and planting trees in
windbreaks. Contour tillage is impractical because these
soils ave on short, irregular slopes.

Spring wheat is the main crop. Other crops grown on
these solls are oats, barley, millet, flax, and alfalfa. Al-
though yields are about average, they are low on hilltops
where moisture and the surface soil are lost through run-
oft. Not much corn is grown. It does not provide enough
cover to protect the soil against erosion, and cultivation of
the crop increases the erosion hazard.

Some aveas of these soils are in pastures of tame and
native grasses. Bromegrass is one of the tame grasses.
The areas in native grasses occur with soils on steeper
slopes and have never been cultivated. The main native
grasses are little bluestem, prairie dropseed, green needle-
arass, and side-oats grama.

CAPABILITY UNIT Ills-4L

Divide loam is the only soil in this capability unit. This
soil is moderately deep, nearly level, and imperfectly
drained. It is high in lime and is underlain by a gravel
substratum.

This soil is loamy to a depth .of 16 to 36 inches. It is
well supplied with organic matter-and plant nutrients and
is readily permeable to roots, air, and moisture. A high
water table keeps it moderately wet.

About half the acreage of this soil is used with sur-

rounding drier soils for corn, alfalfa, wheat, barley, flax,
and other cultivated crops. Excess water from the high
water table is the main hazard, and artificial drainage 1s
not practical. This soil is not summer fallowed. It.is
generally plowed and seeded in the spring 1 to 3 weeks
later than the surrounding soils.

The remaining acreage is used for hay and is in native
grasses consisting of big bluestem, little bluestem, prairie
cordgrass, and switchgrass. Yields are good because the
supply of moisture is abundant.

CAPABILITY UNIT IIIs-5

The soils in this capability unit are moderately deep
and loamy, are nearly level to undulating, and are under-
lain by sand or gravel substratum. The soils are—

Renshaw loam, nearly level.
Renshaw loam, undulating.
Spottswood-Wessington loams, nearly level.

These soils are easily tilled, are well supplied with or-
ganic matter and plant nutrients, and are readily perme-
able to roots, air, and moisture. Becaunse of the sand or
gravel substratum, they are moderately droughty and are
susceptible to wind erosion. Kxcept in very dry years, ad-
ditions of nitrogen and phosphate will mnecrease yields.
Annual soil tests ave needed to determine the amounts and
kinds of fertilizer required.

As a precaution against wind erosion, these soils gen-
erally are not summer fallowed. They are usually plowed
in the spring because fall plowing leaves the surface ex-
posed to the wind during the winter. But farmers do not
plow these soils every year. In some years, instead of
plowing, farmers till the soils with field cultivators and
disk harrows so that trash is left on the surface to control
wind erosion. Other practices that help to control wind
erosion are striperopping and planting trees in field wind-
breaks.

All local crops are grown on these soils, but wheat, corn,
and oats are the main crops. Other crops are barley,
millet, flax, rye, alfalfa, and native and tame grasses,
especially bromegrass. Rye is often grown as a cover
crop. Trees ave planted, not for wood products, but for
windbreaks to control ervosion and protect farmsteads.

CAPABILITY UNIT IIs-P

In this capability unit are moderately deep, loamy and
silty soils that have a claypan subsoil and ave droughty.
They are —

Aastad-Cresbard loams.
Aberdeen silt loam.
Aberdeen-Exline silty clay loams.

Except for the Exline soil, these soils are easily tilled
and their surface layer is readily permeable to roots, air,
and moisture. The dense clay subsoil, however, has a
strong, prismatic or columnar structure and is very slowly
permeable. Consequently, water ponds on the surface for
short periods after rains. The few roots that penetrate
the subsoil go down along the faces of the prisms or col-
umns; but the permeability can be improved by growing
alfalfa, which has long, penetrating roots. Salts are at
the base of the subsoil in most places.

These soils are plowed in fall and are left rough through
winter to catch moisture from snow. They are seldom
summer fallowed because this practice saves little or no
moisture.
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Corn, spring wheat, and barley are the main crops.
Other crops are oats, flax, alfalfa, and tame grasses, espe-
cially bromegrass. Yields are best when frequent rains
keep the surface soil moist. Alfalfa is commonly grown
to 1mprove the permeability of the subsoil. Although
trees do not grow well, some trees are planted for farm-
stead windbreaks.

CAPABILITY UNIT IIlsw-5

Stirum and Arveson loams are the only soils in this
capability unit. These soils are deep, poorly drained,
salty, and high in lime. They have a black, loamy sur-
face layer and a sandy substratum.

These soils contain a large amount of organic matter.
They are genevally limy at the surface and, in some arveas,
are very limy below the surface layer. Salts are visible
immediately below the surface layer in some places. The
Stirum soil has a high content of sodium, which causes
granules or crumbs in the surface soil to slake down to
very fine parficles. These particles then settle and make a
smooth surface that becomes extremely hard when it is
dry.

Water generally ponds on these soils after heavy rains,
and even after the surface dries, the water table vemains
high. Anrtificial drainage is not feasible in the low, broad,
flat area where these soils occur.

Most areas of these soils are in wetland sedges, prairie
cordgrass, western wheatgrass, switchgrass, big bluestem,
and other native plants that are used for hay or pasture.
Wetland sedges and prairie cordgrass are much more
palatable when they are young than when they mature.

Small areas of these soils are tilled. These areas are
easily tilled, but spring plowing and seeding are delayed
until the soils dvy out. Fall-plowed fields are often seeded
to rye for a cover crop. The best-snited crops are rye,
flax, barley, alfalfa, and bromegrass.

CAPABILITY UNIT IITw—4

Parnell soils that ave feasible to drain arve the only soils
in this capability unit. Those Parnell soils that ave not
feasible to drain are in capability unit Vw—WL. In capa-
bility unit ITIw—4 are deep, poorly drained, silty and
clayey soils in depressions of the glacial till plain. These
soils are ponded by runoft from higher soils.

Parnell soils contain a large amount of plant nutrients
and organic matter. In some places they are covered by
as much as 1 inch of matted plant material. They ave
readily permeable to roots but ave slowly permeable to air
and moisture.

These fertile soils produce good yields in areas that can
be cultivated, but most areas are too wet to cultivate
because they arve closed depressions that receive runoff
from higher soils in the spring. After a winter with little
snow, some of the shallow depressions dry up early enough
to be farmed with other soils, but water stands in the
deeper depressions until midsummer.

It may be feasible to drain these soils by channeling the
water from shallow depressions into deeper ones, but the
drains should be constructed so they can be crossed by
farm machinery. The cost of construction determines
whether this is practical.

If these soils are drained, they are suited to all local
crops. The main crops are wheat, barley, corn, oats,
alfalfa, and bromegrass and other tame grasses. TFlax or

millet are generally seeded in areas that do not requive
drainage.

Untilled aveas of Parnell soils are in native grasses that
are often cut for hay. The main hay crops are slough
sedge, prairie cordgrass, rivergrass, and bulrushes. The
bulrushes are in the wetter parts and are surrounded by
an outer fringe of switchgrass, big bluestem, Indiangrass,
and little bluestem. If the grasses are not cut for hay,
good food and shelter for ducks and other wildlife are pro-
vided. The depressions that contain water in spring and
summer are good places for ducks to breed.

CAPABILITY UNIT Illwe-2

Gannett loamy fine sand is the only soil in this capa-
bility unit. This soil is deep, very sandy, and dark. It
lies in depressions of hummocky terrain and is kept wet
by a high water table.

Because of the good moisture supply and high
content of organic matter, this soil prodnces large amounts
of forage consisting of wetland sedges, switchgrass, north-
ern 1.'ere?lg1:a-ss, Indiangrass, some big bluestem, and other
native grasses.

Where drainage is feasible, this soil is suited to culti-
vated crops.

CAPABILITY UNIT IfIwe-3

The soils in this capability unit arve deep, sandy, and
dark. They are kept wet by a high water table, and they
arve limy in some places. Thesoils are—

Arveson fine sandy loam.
Hamar fine sandy loam.

These soils are easily tilled and are readily permeable to
roots, air, and moisture. Although they are well supplied
with organic matter and plant nutrients, they produce
increased yields if fertilizers are added. Additions of
phosphate increase the yields of all crops, and additions
of mitrogen increase yields of all crops except alfalfa.
Annual soil tests are needed to determine the kinds and
amounts of fertilizer required.

Generally, these soils are not plowed in fall, because
stubble is needed on the surface to help control wind
erosion in winter. The soils are usnally plowed, packed,
and seeded in one operation in the spring. Sometimes
they are fall plowed and then seeded to rye, which makes
a good cover crop for the winter. Because their moisture
supply is ample, these soils are not summer fallowed.
Summer fallowing would leave them dry, bare, and sus-
ceptible to wind evosion. Wind erosion can be controlled
by stripcropping, stubble mulching, and planting trees in
field windbreaks.

These soils are suited to all local crops, mainly corn,
flax, oats, alfalfa, bromegrass, and other tame grasses.
Other crops grown are barley, rye, and wheat. These
soils are also suited to trees, which are grown in field and
farmstead windbreaks rather than for wood products.
The soils are not tilled in areas where they occur with very
sandy, droughty soils but are kept in native grasses and are
used for pasture or hay.

CAPABILITY UNIT HIws—L

Colvin and Perella soils, saline, are the only soils in
this capability unit. These salty soils are deep, poorly
drained, and high in lime. They are kept wet by a high
water table.
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These soils. contain a large amount of organic matter.
They also contain salt, which restricts the penetration of
roots and limits the kinds of plants that grow.

The vegetation consists mainly of native grasses that
are used for pasture or hay, but the presence of some
tame grass indicates that some areas were farmed at one
time. The main grasses on these soils are inland salt-
grass, quackgrass, Kentucky bluegrass, prairie cordgrass,
foxtail bavley, and big bluestem. The pastures have been
overgrazed and arve in poor condition. Overgrazing in-
creases foxtail barley, inland saltgrass, and other unde-
sirable grasses. Grazing should not be permitted until
June 1, and about one-fourth of the plant growth should
be left in the fall. \

Some of these pastures could be improved if they were
broken up and veseeded to alfalfa, bromegrass, slender
wheatgrass, tall wheatgrass, meadow fescue, or other tame
grasses adapted to these soils.

CAPABILITY UNIT IVe-2

“In this capability unit ave deep, dark, well-drained, very
sandy soils that are nearly level to volling and slightly
to moderately eroded. They are—

Hecla loamy fine sand, nearly level.
Hecla-Maddock loamy fine sands.

Hecla loamy fine sand, nearly level, amounts to about
90 percent of the total area of soils in this capability unit.

These soils are easily penetrated by roots and are rapidly
permeable to air and moisture. Because their moisture-
holding capacity is low, they are droughty and are highly
susceptible to wind erosion. These soils generally ave
well supplied with organic matter and plant nutrients,
but they respond to additions of nitrogen and phosphate
if the moisture supply is adequate. Annual soil tests are
needed to determine the kinds and amounts of fertilizer
required.

Wind erosion is the main hazard in cultivated areas.
Because of this hazard, the soils are not summer fallowed.
Generally, they are plowed, packed, and seeded in one
operation in the spring. If they are plowed in the fall,
they generally are seeded to rye, which provides a good
cover to control wind erosion. Ocecasionally, these soils
are tilled in the fall with a one-way disk plow or field
cultivator. This operation leaves plant residues on the
surface to protect the soil from wind erosion. Other
practices that control erosion are stripcropping and plant-
g trees in windbreaks. Two or more of the practices
described should be combined for successful control of
erosion on these soils.

Livestock provides most of the income obtained from
these soils. Most of the corn, oats, and alfalfa is not
sold but is used for feed. Some barley and flax are also
grown. The tame pastures generally are a mixture of al-
falfa and bromegrass.
plants, mainly little bluestem, big bluestem, Indiangrass,
and sun sedge.

These soils are well suited to trees, which are planted
extensively for field and farmstead windbreaks rather
than for wood products.

CAPABILITY UNIT IVe-2M

The soils in this capability unit arve dark, well drained,
and undulating. They are very sandy and are underlain
by Joamy or silty substrata. The soils are—

Some pastures are in native.

Hecla loamy fine sand, moderately shallow, nearly level.
Maddock loamy fine sand, undulating.

These soils are well supplied with organic matter and
are readily permeable to roots, air, and moisture. They
are highly susceptible to wind erosion, but are less
droughty than the soils in capability unit 1Ve-2. If their
moisture supply is adequate, they respond to additions of
nitrogen and phosphate. Annual soil tests are needed to
determine the kinds and amounts of fertilizer required.

These soils are used and managed in the same way-as
soils in capability unit TVe-2 but produce slightly higher
yields of crops or forage than those soils because they
are less droughty. :

CAPABILITY UNIT IVe-3M

Maddock fine sandy loam, moderately shallow, rolling,
is the only soil in this capability unit. This soil is dark,
well drained, and sandy. It isvolling and hilly, is slightly
to moderately eroded, and is underlain by loamy and
silty substrata.

This soil loses some moisture in runoff and holds only
a medium amount. Consequently, it is droughty and
susceptible to wind and water erosion.

About half of this soil is used for crops, and the other.
half is in native grasses, mainly big bluestem, switchgrass,
Indiangrass, little bluestem, prairie sandreed, and Ken-
tucky bluegrass.

CAPABILITY UNIT Vw-WL

In this capability unit are deep, dark, poorly drained,
silty and clayey soils on wet bottom lands and in depres-
stons of the glacial Inke plains. The soils are—

Dimmick clay.
Dimmick clay, basins.
Rauville soils.

Areas of Parnell soils not feasible to drain are also in-
cluded in this capability unit.

The soils in this capability unit contain a good sup-
ply of organic matter and plant nutrients. The movement
of air through these soils is restricted by excess water,
either in or on the soil.

The Rauville soils occur on wet bottom lands along
streams or rivers, and the Dimmick soils are in shallow
depressions of the glacial lake plains. Dimmick clay
is wet because water ponds on the surface, but the Rau-
ville soils and Dimmick clay, basins, are wet because of
a high water table.

All of these soils are too wet to cultivate, and drainage
is not feasible. Vegetation, consisting mainly of wetland
sedges and bulrushes, is used mostly for pasture, but some
of 1t is cut for hay. The soils are in the Wetlands range
site.

CAPABILITY UNIT Vle-Sa

This capability unit consists of deep, very sandy soils
that are slightly to severely eroded, nearly level, rolling,
and hummocky. The soils are—

Hecla fine sand,

Maddock loamy fine sand, rolling.
Valentine-Hecla fine sands, hummocky.

These soils are generally dark colored to a depth of
10 to 20 inches because organic matter has accumulated
in them. They are readily penetrated by roots and are
rapidly permeable to air and moisture. They hold little
moisture, however, and because they are very droughty,
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they are susceptible to wind erosion if they are not
protected.

The Maddock soil is on smoother slopes than Valentine-
Hecla soils, and is less droughty. It is also less droughty
than Hecla fine sand. The Maddock soil has a loamy or
silty substratum at depths less than 5 feet from the
surtace.

In some areas accelerated erosion has caused the hum-
mocky relief of the Valentine-Hecla soils, but in most
areas the soils are not eroded. Only a few areas have
blowouts caused by severe wind erosion. In the Valentine-
Hecla soils, it is common to find dark surface layers of
buried soils.

Although the soils in this unit differ from each other,
they are used and managed in about the same way. Some
areas were tilled a number of years ago but were too
droughty and erodible for crops. The soils are now in
native grasses and are used as range or for hay. The main
native grasses are sand bluestem, Prairie sandreed, Canada
wild rye, sun sedge, little bluestem, big bluestem, and
Indiangrass. Kentucky bluegrass is common in areas
that were once farmed.

These soils are in the Sands range site. Overgrazing
favors the spread of less desirable grasses and other plants
and increases the hazard of wind evosion.

CAPABILITY UNIT VIe-Si

In this capability unit are deep, loamy and silty soils
that are rolling or hilly and slightly to moderately eroded,
and silty soils on channeled bottom land. The soils ave—

Buse-Barnes loams, strongly rolling.
Buge-Barnes loams, strongly rolling, eroded.
La Prairie and Fairdale soils.

Zell silt loam, hilly.

Except for La Praivie and Fairdale soils, the soils in
this group have a thin, dark surface layer and ave too steep,
droughty, and susceptible to water erosion for use as crop-
land.  Because the surface layer is thin, the soils lack or-
ganic matter and plant nutrients. Much of the moisture
is lost in runoft. Although the La Praivie and Fairdale
soils, which are on bottom lands, have a moderately thick
surface layer and ave well supplied with organic matter
and plant nutrients, they are so cut up by old channels
that they cannot be cultivated.

Buse-Barnes loams, strongly rolling, eroded, are now
farmed or have once been farmed, and on hilltops much
of their surface soil has been removed by water erosion.
They are used mainly for wheat, barley, oats, and alfalfa,
and for bromegrass and other tame grasses. Yields are
low on these infertile, droughty soils.” Very little corn is
grown because it does not protect the soil from erosion,
The rest of the soils in this unit are in native grasses and
are used for pasture or hay. The main grasses are needle-
grass, side-oats grama, western wheatgrass, needle-and-
thread, and blue grama. Many of the pastures are quite
brushy. Overgrazing favors the spread of less palatable
grasses and other plants, and it reduces protection and
increases runoff. These soils are in the Silty range site.

CAPABILITY UNIT VIs-Si

This capability unit consists of soils in glacial till that
are deep and dark but are too stony for cultivation. They
are—

Barnes-Buse stony loams.
Forman-Aastad stony loams.
88414 6 t3d——4

These soils have a thin to thick, dark surface layer.
They are well supplied with organic- matter and plant
nutrients and are readily permeable to roots, air, and
moisture. Removal of the stones is not economical.

All of these soils are used for native grasses. Some very
small areas surrounded by cropland are left idle, but most
areas are used for pasture. Because many stones are on
the surface in most places, mowing hay is not possible.
The main native grasses are green needlegrass, side-oats
grama, western wheatgrass, needle-and-thread, and blue
grama. These soils are in the Silty range site.

CAPABILITY UNIT VIs-SL

The soils in the Exline complex are the only soils in this
capability unit. They are silty and clayey, nearly level,
salty soils that have a claypan subsoil.

These soils have & thin to moderately thick surface layer
over the claypan subsoil. The subsoil 1s columnar in struc-
ture, is nearly impermeable to roots, air, and moisture,
and has visible salts at its lower boundary. Consequently,
the soils ave difficult to till and ave droughty.

Soine areas of these soils ave cultivated. These areas
are plowed in the fall because they do not dry out soon
enough in the spring for early seeding. Wheat, barley,
flax, and soybeans are the main crops. Yields ave low be-
cause the soils are droughty and salty. Trees grow poorly
on these soils, but a few have been planted for farmstead
windbreaks.

Most areas of these soils are in native and tame grasses,
which are used for hay and pasture. The main grasses
are mmland saltgrass, western wheatgrass, KKentucky blue-
grass, and dryland sedge. Bromegrass and alfalfa are
commonly seeded for tame hay or pasture. These soils
are in the Saline Lowland range site.

CAPABILITY UNIT VIs-SW

Renshaw and Sioux soils are the only soils in this ca-
pability unit. They are shallow, droughty, loamy soils
underlain by gravel at less than 18 inches from the surface.

The dark, loamy. surface layer is well supplied with
organic matter. Because of the gravel substratum, how-
ever, these soils are very droughty and ave moderately
susceptible to wind erosion.

Some areas are used for crops, mainly corn, oats, and
alfalfa, but yields are low because of the droughtiness.
Although trees grow poorly on these soils, a few are
planted for farmstead protection.

Most areas of these soils are in native and tame pas-
tures. Bromegrass and alfalfa are generally seeded for
tame hay or pasture. Native forage plants include needle-
and-thread, western wheatgrass, blue grama, and thread-
leaf sedge. Kentucky bluegrass is also prevalent. These
soils aré in the Shallow range site.

CAPABILITY UNIT VIIe-CS

Valentine fine sand, hilly, is the only soil in this ca-
pability unit. It is a deep, very sandy soil on hills about
40 feet high. The surface layer is stained dark by organic
matter to a depth of 2 inches, and the rest of the profile is
light-colored fine sand. This very rapidly permeable soil
holds little moisture, is very droughty, and if not pro-
tected, is highly susceptible to wind erosion.
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This soil produces a sparse growth of sand bluestem,
prairie sandreed, Canada wildrye, sun sedge, and other
native plants. Overgrazing causes severe wind erosion.
This soil is in the Choppy Sands range site.

CAPABILITY UNIT VIIIs-1

This capability unit consists only of Artesian ponds,
which are soils that receive overflow from artesian wells.
The soils in and around these ponds are too salty for most
plants and have no agricultural value. Artesian ponds,
however, provide food and cover for ducks and other
wildlife.

CAPABILITY UNIT VIIIw-1

This capability unit consists entirely of Fresh water
marsh, which is covered by water most of the time. Ex-
cept in dry years when it may be dry much of the sum-
mer, Fresh water marsh is dry for only a short period
late in summer. The plants that grow are mainly bul-
rushes and some wetland sedges. Fresh water marsh has
no agricultural value, but it provides food and cover for
ducks and other wildlife.
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Estimated yields of crops

Table 5 lists estimated acre yields of the principal crops
grown in Sargent County under two levels of management.
In columns A are estimated average yields per acre that
can be obtained by using prevailing management. In
columns B are estimates of yields that could be obtained
under improved management.

Under the prevailing management, a cropping system
generally consists of 2 or 3 years of small grains, 1 year
of corn or summer fallow, and a limited use of grasses and
legumes. This management provides few if any erosion
control practices, no commercial fertilizer, and only
limited use of chemicals to control weeds. The improved
management provides more effective control of erosion
than 1s normally practiced, more use of grasses and leg-
umes in the cropping system, and regular applications
of commercial fertilizer and of chemical weed spray.

The estimates of yields are based on records kept by
farmers who cooperate with the North Dakota State
University of Agriculture and Applied Science, and on
interviews with farmers, farm managers, and others who
know the capabilities of soils in Sargent County.

TasLe 5.—FEstimated average acre yields of the principal crops wnder prevailing and improved management

[In columns A are yields under prevailing management; in columns B are yields that could be obtained under improved management.
Absence of yield indicates the soil is not suited to the crop]

Wheat Barley Oats Corn Millet Alfalfa
Map Soil

symbol

A B A B A B A B A B A B

Bu, Bu. Bu. Ru. Bie. Bu., B, Bu. Bu. B, Tons Tons
Aa Aastad elay loam___ - ________________ 20 26 30 36 40 50 30 40 30 40 {1 1.6 1.8
Ab Aastad loam_ . ... 20| 26| 30| 38| 40| 50| 30| 40 30| 40| 16 1.8
Ac Aastad-Cresbard loams_ - _ . _______ ______._ 16 20 25 30 32 38 20 25 20 30 1.2 1.4
Ad Aberdeen silt loam_ - _____________.__.__. 12 14 15 20 25 30 18 24 20 25 | 1.2 1. 4
Ae Aberdeen-Exline silty clay loams_ - _._.___.__.__._ 12 14 15 20 25 30 18 24 20 251 1.2 1. 4
Am Artesian ponds__ e e e e m e e
An Arveson fine sandy loam. - _ . _feo_ofeofeoo_loo_ o 30 40 20 25 25 301 1.0 1.2
BbC Barnes-Buse loams, rolling___._________________ 15 18 20 25 30 38 o oo|aaas 25 32|12 1. 4
BbC2 Barnes-Buse loams, rolling, eroded._.__.____.____ 13 16 18| 23 28 | 33 |oooo|eoo-- 22 30110 1.2
Be Barnes-Buse stony loams. ..o oo oo oo e e e e r e e e e e e e e
BdB Barnes-Svea loams, undulating . ... ___._____ 18 24 25 35 35 45 25 40 25 40 | 1.5 1.8
BdB2 Barnes-Svea loams, undulating, eroded____.______ 17 22 23 30 32 42 22 35 25 40 | 1. 4 1.7
Bf Bearden silty clay loam__ . _______________..__ 15 18 20 25 30 38 18 23 25 30 | 1.2 1.4
Bk Bearden-Tetonka silt loams_.__________________ 13 16 18 23 28 33 16 20 22 30 1.0 1.2
Br Borup, Colvin, and Perella soils_ .. __.______.___ 12 14 18 22 30 35 16 20 20 25110 1.1
BvD Buse-Barnes loams, strongly rolling._ . |e i) e e m e e e e e e e e e e e
BvD2 Buse-Barnes loams, strongly rolling, eroded_____. 8 12 14 18 20 25 |ooo|ooo-C 15 20 7 8
Cp Colvin and Perella soils, saline_ _ - j e |em e e e | e e e e e
De Dimmick clay ..o e e e e e e e e
Dm Dimmick clay, basins_ . ool e e e e e e e e e e
Dv Divide loam _ . _ o .. 12 14 18 22 30 35 16 20 20 25110 1.1
EcA Eckman silt loam, nearly level . ________________ 22 28 32 40 45 55 40 50 35 45 | 1. 75 2.0
EcB Eckman silt loam, undulating__________________ 22 26 32 38 45 52 40 50 35 45 | 1.75 2.0
EmB Eckman and Maddock loams, undulating._______ 16 20 23 28 32 40 25 40 25 38| 1.6 1.8
EmC Eckman and Maddock loams, rolling. - . _____.___ 14 18| 20| 25 28 | 36 22 36 22 32110 1.2
Ex Exline complex. ... 6 7 11 13 15 18 10 15 12 15 .7 .8
Fe Fargoelay. ... .. 22| 26| 32| 38| 45| 52| 40| 50| 35 45 | 1.75 2,0
FoB Forman-Aastad loams, undulating______________ 20| 24| 30 36| 40| 50| 30 40| 30} 40| 1.6 1.8
FoB2 Forman-Aastad loams, undulating, eroded.____._ 18 22 27 32 35 45 27 40 27 40| 1.5 1.8
Fs Forman-Aastad stony loams_______ ... ______l____ .t ___ b bl
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TasLr 5.—Estimated average acre yields of the principal crops under prevailing and improved management.—Con.

[In columns A are yields under prevailing management; in columns B are yields that could be obtained under improved management.
Absence of yield indicates the soil is not suited to the crop]

Wheat Barley Oats Corn Millet Alfalfa
Map Soil, .
symbol i
A B A B A B A B A B A B
Bu. B, Bu. Bu. Bu, Bu, Bu. Bu. Bu. Bu, Tons Tons

FvC Forman-Buse loams, rolling___ __._________._____ 16 20 22 27 32 40 20 27 27 35|12 1. 4
FvC2 Forman-Buse loams, rolling, eroded___._________ 14 18 20 25 30 38 18 25 25 32110 1.2
Fw Fresh water marsh_ _ o _ . |eo oo et [SUNURUIUNE RRUURUTN IENNUIN INUPRUONY SNSRI PRUPEUOY ISR LSRN
Ga Gannett loamy fine sand_ ___ o _ oo fem oo o eee e e e |
GgA Gardena-Glyndon loams, sandy substratum,

nearly level ... .. 18 24 25 32 35 45 30 40 30 40| 1.6 1. 8
GmA Gardena-Glyndon silt loams, nearly level______ 22 28 32 40 45 55 40 50 35 45 | 1.75 2.0
GoA Glyndon loam, sandy substratum, nearly level_.| 13 17 18 23 28 33 18 22 20 25 | L0 1.2
GsA Glyndon silt loam, nearly level .. ______________ 15 20 20 25 30 38 20 25 25 32| 1.2 1. 4
Ha Hamar fine sandy loam________________________ 12 16 18 22 30 35 30 36 22 26 | 1.2 1. 4
Hb Hamerly complex____ . ______________._____ 16 20 25 30 32 38 20 25 20 30| 1.2 1.4
Hf Hamerly-Aastad loams___________________.__._ 18 22 27 34 35 40 25 30 25 35 | 1.4 1. 6
Hh Hamerly-Svea loams__ . ___________.______. 18 22 27 34 35 40 25 30 25 35| 1.4 1. 6
Hkx Heela fine sand . _ e e e | e e e e e e
HIAx Hecla fine sandy loam, nearly level___________.__ 12 16 18 22 28 35 30 36 22 26 | 1.6 1.8
HIBx Hecla fine sandy loam, undulating. . ___________ 12 14 18 22 28 35 30 36 22 26 | 1.6 1. 8
HmA Hecla fine sandy loam, moderately shallow, nearly

level . oo e 14 18 20 28 30 | 40 20 28 25 35| 1.6 1.8
HnAx Hecla loamy fine sand, nearly level _____________ 10 12 16 20 25 30 18 22 18 22 1 1.2 1. 4
HoA Hecla loamy fine sand, moderately shallow, nearly |- ____|-o__ | ._|-_.__ 25 30 16 20 |- |oeo-o 1. 4 1. 6

level . . e .
Hwx Hecla-Maddock loamy fine sands__ . _-____._____ 8 10 14 18 20 25 12 18 15 20 1.0 1.2
Hz Hegne clay - .- _ . 15 18 20 25 30 35 20 25 25 30| 1.2 1. 4
Hfa Hegne-Fargo elays ... ____.___.__. 20 241 30| 36 40 50 30 40 30 40 | 1.6 1.8
La Lamoure silty clay loam________________|oo e e e e e e e e e e -
Lf La Prairie and Fairdale soils.__ _ .| |ee e e e e e e e oo
Lp Lia Prajrie silt loam._ .. ______.__.____ 22 28 | 32 40 | 45 55 40 50 35 45 |1 1.75 2.0
MdBx Maddock loamy fine sand, undulating_.__ . ______1_____| o | o _|----- 25 30 18 P2 I I 1.0 i. 2
MdC Maddock loamy fine sand, rolling..._ . | ||| e e e e e e e
MkAx Maddock fine sandy loam, moderately shallow,

nearly level . _ __ ... 14 18 20| 30| 30| 40| 20 30 25 351 1.2 1. 4
MkBx Maddock fine sandy loam, moderately shallow,

undulating_ . . _____ 14 18 20 30 30 40 20 30 25 35| 1.2 1. 4
MkCx Maddock fine sandy loam, moderately shallow,

rolling .. 8 12 14 18 20 25 12 18 15 20 .8 .9
QaA Overly silt loam, nearly level .__________________ 22 28 32 40 45 55 40 50 35 45 | 1.75 2.0
OcB Overly silty clay loam, undulating__________.___ 22 28 32 40 45 55 40 50 35 45 | 1.75 2.0
Os Overly-Aastad silt loams_ _____________________ 20 24 30 36 40 50 30 40 30 40 | 1.6 1.8
ovC Overly and Barnes silt loams, rolling____________ 20 26 30 38 40 50 30 40 30 40 1 1.6 1. 8
OyA Overly-Bearden silty clay loams, nearly level.____ 22 28 32 40 45 55 40 50 35 451 1. 75 2.0
Pa Parnell 80ils_ oo oo e e e e | m e e | m e e e o
Pe Perella silty clay loam.______ . ______________.__ 20 | 26 30| 40| 40 50 | 30| 40 25 35115 1.7
Ra Rauville sOilS - - - o oo e e e e e e e o e e
RhA Renshaw loam, nearly level_.____._.___________ 8| 12 14| 18| 20| 25 12 18 151 20 8 .Y
RhB Renshaw loam, undulating. .. __ .. _.________.__ 8 12 14 18 20 25 12 18 15 20 8 .9
Ro Renshaw and Sioux soils___ . ...l jo.- SIS SEUSUI SUUUNN UPUPIN SOSpE (SR PR RN ISP FPIN
SpA Spottswood-Wessington loams, nearly level______ 8 12 14 18 20 25 12 18 15 20} .8 .9
St Stirum and Arveson loams__ - __ oo e e e e e e e e | e -
Sv Svea loam . __ .. 18 24 25 35 35 45 25 35 25 35 | 1.5 1.8
Tk Tetonka silt loam__________ . __________.__.__ 13 16 18 22 28 | 33 16 20 22 30110 1.2
Tp Tetonka and Parnell sotls_____ __ . _________.___ 14 18 20 30 30 40 20 30 25 35| 1.2 1. 4
Un Ulen fine sandy loam, moderately shallow.._____ 18 22 25 30 |- 35 45 30 40 30 40| 1.6 1.8
VaD Valentine fine sand, hilly____ || |em e e e e em e e
VhC Valentine-Hecla fine sands, hummocky .- - _ ..o oo |ecooo]en oo acce el eccfrm oo e mmmm | mm oo e e e o e
ZmC Zell silt loam, rolling_______ .. _________.___.. 16 20 | 22 27 32| 40 20 27 27 351 1.2 1.4
ZmD Zell silt loam, hilly__ . e e e e e e m e e e e e e e e
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Management of Range and Tame Pasture

Althongh most of the agricultural land in Sargent
County is used for crops, some pasture is intermingled
with the cultivated fields, and a small pavt of the county
is unbroken range. In this subsection the soils of the
county are listed in their range sites, the range in the
county is described, and the management of range and
of tame pasture is discussed.

Range sites and range condition

A range site is an arvea of land that, because of its
climate, soil, and topography, will support a certain
climax vegetation. The climax vegetation is the native
plant cover that maintains and reproduces itself as long
as the environment, remains unchanged. If the natural
balance between the vegetation and its environment is
upset by overgrazing, burning, or trampling, some plants
die out and are replaced by those that ave less palatable
than the original plants, or are shorter and less productive.

The condition of a range is determined by comparing
the kind and amount, of present vegetation with the climax
vegetation. If 76 to 100 percent of the present vegeta-
tion is the same as the climax vegetation, the range is
in excellent condition. If 51 to 75 pevcent is the same
as the climax vegetation, the range is in good condition.
A range is in fair condition if 26 to 50 percent of the
vegetation is the same as the climax vegetation. If the
percentage is less than 25 percent, the range is in poor
condition.

In the following list, the soils of Sargent County are
erouped according to range site, even though most of the
soils are cultivated.

SILTY RANGE SITE

Aa Aastad clay loam.

Ab Aastad loam.

Barnes-Buse loams, rolling.
Barnes-Buse loams, rolling, eroded.

Be Barnes-Buse stony loams.

Barnes-Svea loams, undulating.
Barnes-Svea loams, undulating, eroded.
Bf Bearden silty clay loam.

Bk Bearden-Tetonka silt loams.

BvD  Buse-Barnes loams, strongly rolling.

BvD2 Buse-Barnes loams, strongly rolling, eroded.
EcA Fckman silt loam, nearly level.

EcB  Eckman silt loam, undulating.

EmB Eckman and Maddock loams, undulating.
EmC Eckman and Maddock loams, rolling.

FoB  Forman-Aastad loams, undulating.

FoB2 Forman-Aastad loams, undulating, eroded.

Fs Forman-Aastad stony loams.

FvC  Forman-Buse loams, rolling.

FvC2 Forman-Buse loams, rolling, eroded.

GgA  Gardena-Glyndon loams, sandy substratum, nearly level.
GmA  Gardena-Glyndon silt loams, nearly level.

GoA  Glyndon loam, sandy substratum, nearly level.

GsA  Glyndon silt loam, nearly level.

Hb Hamerly complex.
Hf Hamerly-Aastad loams.
Hh Hamerly-Svea loams.

Lf La Prairie and Fairdale soils.
Lp La Prairie silt loam.
OaA  Overly silt loam, nearly level.

Overly silty clay loam, undulating,.
Os Overly-Aastad silt loams.

OvC  Overly and Barnes silt loams, rolling.

OyA  Overly-Bearden silty clay loams, nearly level.
RhA  Renshaw loam, nearly level.

RhB  Renshaw loam, undulating.
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SpA  Spottswood-Wessington loams, nearly level.
Sv Svea loam.

ZmC  Zell silt loam, rolling.

ZmD  Zell silt loam, hilly.

PAN SPOTS RANGE SITE

Ac  Aastad-Cresbard loams.
Ad  Aberdeen silt loam,
Ae Aberdeen-Exline silty clay loams.

SUBIRRIGATED RANGE SITE

An  Arveson fine sandy loam.

Br Borup, Colvin, and Perella soils.
Dv Divide loam.

Ga Gannett loamy find sand.

La Lamoure silty clay loam.

St Stirum and Arveson loams.

SALINE LOWLAND RANGE SITE
Cp Colvin and Perella soils, saline.
Ex Exline complex.
WETLANDS RANGE SITE

Dc  Dimmick clay.

Dm Dimmick clay, basins.
Pa  Parnell soils.

Ra  Rauville soils.

CLAYEY RANGE SITE
Fc  Fargo clay.
Hz  Hegne clay.
Hfa Hegne-Fargo clays.

SANDY RANGE SITE
Ha Hamar fine sandy loam.

HIAx  Hecla fine sandy loam, nearly level.
. HIBx  Heecla fine sandy loam, undulating.

HmA Hecla fine sandy loam, moderately shallow, nearly
level.

MkAx Maddock fine sandy loam, moderately shallow, nearly
level.

MkBx Maddock fine sandy loam, moderately shallow,
undulating.

MkCx Maddock fine sandy loam, moderately shallow,
rolling.

Un Ulen fine sandy loam, moderately shallow.

SANDS RANGE SITE

Hkx Hecla fine sand.

HnAx Hecla loamy fine sand, nearly level.

HoA  Heecla loamy fine sand, moderately shallow, nearly
level.

Hwx  Hecla-Maddock loamy fine sands.

MdBx Maddock loamy fine sand, undulating.

MdC  Maddock loamy fine sand, rolling.

VhC Valentine-Hecla fine sands, hummocky.

OVERFLOW RANGE SITE

Pe Perella silty clay loam.
Tk Tetonka silt loam.
Tp Tetonka and Parnell soils.

SHALLOW RANGE SITE
Ro Renshaw and Sioux soils.

CHOPPY SANDS RANGE SITE
VaD Valentine fine sand, hilly.

Range in Sargent County

In Sargent County, the acreage of range in native
grass is small if compared to the acreage of all agricul-
tural land. All areas in the county have been culti-
vated except those where slope, stones, wetness, or hazard
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of erosion have prevented cultivation. Some sandy areas
that were once farmed now support only native grasses
because these areas are too droughty or susceptible to ero-
sion to support crops. .

Most of the range in native grass is in three mamn
areas of the county and can be located on the general
soil map at the back of this report. These areas arve (1)
in the Forman-Buse and the Valentine soil associations;
(2) in that part of the Valentine-Hecla soil association
in Brampton and Southwest townships; and (3) in that
part of the Barnes-Svea soil association extending from
the Minneapolis, St. Paul and Sault Ste. Marie Railroad
to the Valentine soil association. Other areas of native
grasses are small and ave scattered throughout the county,
mainly on poorly drained soils. The grasses on poorly
drained soils ave cut for hay.

In the Forman-Buse and the Barnes-Svea associations,
growing cash grain and raising livestock are both im-
portant enterprises. The range in native grass is in small
areas of loamy soil and is intermingled with cultivated
fields. Most of this range is grazed in summer, but some
of it is used for hay. Many of these small areas of
range show signs of overuse, for they-have been invaded
by undesirable grasses and weeds and are quite brushy.
Prominent on well-drained soils, where the grass is mm
good condition, ave little bluestem, prairie dropseed, green
needlegrass, side-oats grama, plains muhly, western wheat-
grass, needle-and-thread, and blue grama. In poorly
drained swales and low flats, the main grasses are big
bluestem, prairie cordgrass, and switchgrass.

In the Valentine and the Valentine-Hecla soil associa-
tions, the native grasses are on sandy soils, and the range
is unbroken by other land use. Most of the grass is
grazed, but some of it is used for hay. The main grasses
on the well-drained soils of the ranges in good condition
are sand bluestem, prairie sandreed, Canada wildrye, sun
sedge, green needlegrass, little bluestem, and big bluestem.
On more poorly drained soils, switchgrass, Indiangrass,
and wetland sedges predominate. Arveas of these soils
that were once farmed have a high percentage of Ken-
tucky bluegrass in the plant cover, DBecause these sandy
soils are susceptible to wind erosion, the stocking rates
generally should be low.

Management of range

This subsection discusses practices of range manage-
ment that can be used to improve the condition of the
range.

Grazing—The grazing season in Sargent County
usually begins between May 1 and May 15 and lasts for
5 or 6 months. Ranges in native grass produce the best
yields when part of the growth is allowed to remain
from one season to the next. On the well-drained soils,
about half of the annual growth should be left at the
end of each season if the range is to remain in good con-
dition. On poorly drained soils that receive overflow
or have a high water table, about one-fourth of the annual
growth shonld remain.

Even under proper management, the range occasionally
becomes uneven or patchy because of undergrazing in
some spots and overgrazing in others. When this occurs,
heavy stocking for short periods will force livestock to
graze the unused patches. The heavy stocking should be
followed by a period of nonuse so that the plants can

Drainage ditch leads

Figure 10.—Stockwater pond or dugout.
into pond from background.

regain strength. Mowing will also help to eliminate the
uneven growth.

Salt and Water—The distribution of grazing can be
improved by placing salt and other mineral supplements
in areas that ave lightly grazed or are far from the water
supply. Stockwater ponds should also be located in posi-
tions that will encourage even grazing. Suitable sites for
ponds are in areas where the water table is high, or are
in areas that receive enough runofl to keep water in the
ponds. In some areas excess surface water is drained
artificially into the ponds, as in figure 10.

Reseeding.—A range in native grass should be reseeded
if 1t is in such poor condition that it will not recover un-
der proper grazing practices. Information about reseed-
ing can be obtained from the local office of the Soil Con-
servation Service or from the county agricnltural agent.

Management of tame pastures

Many of the tame pastures in the county have been
overused and are in poor condition, especially those on
farms where most of the income is from cash grain and
only a small part of the income is from livestock. The
desirable_tame grasses have been grazed off and replaced
by weeds. The pastures generally adjoin farmsteads so
that the livestock have easy access to water and are close
to the farm buildings.

The most common mixture seeded for tame pasture and
hay is bromegrass and alfalfa. This grass-legume mix-
ture is often seeded as part of the regular cropping sys-
tem. In this system the pastures are broken up and used
for cultivated crops once every 3 or 4 years. This rota-
tion helps to improve pasture yields.

Supplementary pastures may be needed when perma-
nent and rotation pastures do not provide enough forage.
The supplementary pastures generally are seeded to an-
nual grasses. Piper sudangrass is widely used because it
produces heavy forage late in summer when it is hot and
dry and most other grasses do not grow much. These
pastures are grazed heavily to keep the grass from becom-
ng too coarse.
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In Sargent County the forage of many tame pastures
could be mereased (1) by plowing and reseeding perma-
nent pastures at regular intervals; (2) by constructing
stockwater ponds or dugouts, where practical, to provide
adequate water; (3) by distributing salt and other min-
eral supplements move skillfully to distribute grazing;
and (4) by applying fertilizer according to needs shown
by soil tests. Tests indicate that pastures without leg-
umes respond to applications of nitrogen and that alfalfa
and other legumes respond to phosphate.

Further information about pasture seeding, using
adapted grasses, fertilizing, and other problems in pas-
ture management can be obtained from the Soil Con-
servation Service o1 the county agricultural agent.

Management of Windbreaks

Most of the trees that are grown in Sargent County
have been planted to protect farmsteads and fields from
wind.

Farmstead windbreaks

Trees and shrubs arve planted in belts to protect farm-
steads and feedlots from cold, blustery winds in winter
and hot, dry winds in summer. These belts should con-
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sist of 6 to 12 rows of trees and should be mostly on the
north and west sides of the farmstead area. Rows of
shrubs and evergreens should be included in each plant-
ing to keep drvifting snow from entering the farmstead.
Also desirable are some plantings on the south and east,
but these may be a single row of shrubs, which will pre-
vent drifting snow from entering the farmstead from
those directions.

Field windbreaks

Field windbreaks are strips, or belts, of trees and shrubs
planted as a barrvier against prevailing winds to protect
cultivated fields from wind erosion, as shown in figure 11.

Becanse the prevailing winds in Sargent County are
from the norvthwest, windbreaks generally should be on
the north and west sides of cultivated fields. The trees
should be planted in the spring about the time that small
grain is seeded, preferably before June 1. The soil used
for windbreaks. must be free of weeds and living sod.
Windbreaks are most needed to protect summer-fallowed
fields, row-cropped fields that ave clean tilled, and felds
of clean stubble that are very sandy.

The use of windbreaks that have more than three rows
is declining. Windbreaks with three rows are commonly

Tavrw 6.—Lstimated height in feet of mature

[Absence of height indicates trec is not

Trees

Map Soil name Siberian

symbol Cotton- | American and

’ Ash Boxelder! | wood ? elm dropmore |Hackberry

elm 2

Aa Aastad elay loam_. .. 15 T VPPN RN 40 45 30
Ab Aastad loam . . oo 075 2 IR [ U 40 45 30
Ac Aastad-Cresbard 10ams_ - _ - - - oot et e e e e
Ad Aberdeen silt 1oam - - - _ - oo et e e e e e e
Ae Aberdeen-Exline silty clay loams_ - - __ ol e e e | e e
Am Artesian ponds. . oo e e o e | e e
An Arveson fine sandy loam.______________ ... ___. 52 40 90 58 |- 48
BbC Barnes-Buse, loams, rolling . _______ . _.._- 32,21 | e 36, 24 40, 27 27, 18
BbC2 Barnes-Buse loams, rolling, eroded_.____ ... ______ 32,21 | afeemeeman 36, 24 40, 27 27, 18
Bc Barnes-Buse stony loams_ - ..o e e oo rm it m e e e e e e oo
BdB Barnes-Svea loams, undulating_ .. . _._______ 32 | 36 40 27
BdB2 Barnes-Svea loams, undulating, eroded_ - - ... ___ B2 | e a 36 40 27
Bf Bearden silty clay loam._ .. _.__- 45 36 80 50 45 40
Bk Bearden-Tetonka silt loams 4 _________.___ 45, 40 36, 31 80, 72 50, 45 45, 40 40, 36
Br Borup, Colvin, and Perclla soils 8% ____________..___ 38, 50 28, 38 64, 88 40,55 oo ._. 32, 44
BvD Buse-Barnes loams, strongly rolling_ .. ____________._ 21,82 | e 24, 36 27, 40 18, 27
BvD2 Buse-Barnes loams, strongly rolling, eroded-_ ... _-- 21,82 | |emeiimaas 24, 36 27, 40 18, 27
Cp Colvin and Perella soils, saline_ . .o | e m oo o[ m e | oo
Dc Dimmick elay. - oo 45 35 80 50 |oooeiooC 40
Dm Dimmick clay, basins_ e oo e e e
Dv Divide loam _ - e e 40 31 72 45 40 36
EcA Eckman silt loam, nearly level . . _____ ... ... 38 || 44 50 33
EcB Tckman silt loam, undulating_ . _________ 38 e 44 50 33
EmB, Eckman and Maddock loams, undulating_ ... ..._-. 38 oo 44 50 33
EmC Eckman and Maddock loams, rolling.___ ... B34 || 40 45 30
Ex Toxline eOMPleX . - - oo oo dcdd e e | oo e e e
Fc Fargo elay e 45 35 80 50 45 40
FoB Forman-Aastad loams, undulating____________._____ 36 | e 40 45 30

See footnotes at end of table.
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planted on the north or west side of a cultivated field.
Parallel or at right angles to the three-row windbrealk,
single rows are planted at intervals of not more than 40
rods. In many fields single rows are planted without the
multiple-row windbreak. Plantings consisting of several
rows of trees spaced at intervals are preferved to a single
windbreak with many rows because the spaced rows pro-
tect a larger avea with the same number of trees. Recent
tests of wind velocity show that single rows of trees, with-
out leaves, reduce wind velocity as much as it is reduced
by a multiple-row windbreak.

The texture of the soil and the height of mature trees
determine the intervals at which belts of trees need to be
spaced to protect the soil against wind erosion. If wind-
breaks alone are used to control wind erosion, the space
between belts should not be more than ten times the height
of maturve trees in the belt, plus the strip width listed on
page 29 for a soil with texture like that of the soil
protected.

Table. 6 lists, for each soil in the county, the estimated
height of mature trees and shrubs that ave suitable for
planting in windbreaks. Most trees mature in 50 years,
and most shrubs in 30 years.

Windbreaks should be clean cultivated as long as it is
possible to get equipment between the rows. The edges
of the windbreak should be cultivated for the life of the
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windbreak, A1l windbreaks should be })rotected from
fire and grazing. If they adjoin a road, they must be set
back to comply with State, county, or local regulations.

Figure 11.—A 4-year-old field windbreak.

trees and shrubs suitable for windbreaks

planted in windbreaks or is not suited to soil]

Trees—Continued Shrubs
Eastern
White and |redcedar and |Colorado andj Ponderosa| Siberian Russian- Choke- Honey-
golden Rocky Black Hills pine crab olive Lilac cherry Plum suckle Caragana
willow Mountain spruce
juniper
____________ 20 |oooo_C 40 20 20 6 10 |- 8 15
____________ 20 |- 40 20 20 6 10 oo oo 8 15
T - 287 T a8 T 58 1 28 b 3 A VU T 9 3
____________ 18,12 | ____ 36, 24 18, 12 18,12 51 9,6 |- _- 7, 6 13,9
____________ 18,12 |- __ 36, 24 18, 12 18, 12 51 96 | 7,6 13,9
B - B A SN T3 T N 5 ) 713
____________ I8 |- 36 18 18 5 S I 7 13
40 25 40 . 50 25 25 10 15 8 8 15
40, 36 25, 22 40, 36 50, 45 25, 22 25, 22 10, 9 15, 13 8, 7 8,7 15, 13
32, 44 20, 27 32, 44 40, 55 20, 27 20, 27 8, 11 12,16 6,9 12,16 oo _.__
____________ 12,18 |o . 24, 36 12,18 12,18 4,5 6,9 |-ooooo_-- 6, 9, 13
____________ 12,18 | 24, 36 12,18 12,18 4,5 6,9 |- 6,7 9,13
T 0 25| | 50 | 25 | 25| | 5 8| T 2
T | 2T 36| a5 | 22T 2| 9 | 7T 3
____________ 22 ... 44 22 22 7 11 | . 9 16
____________ 22 | .. 44 22 22 7 | 5 A 9 16
____________ 22 | .. 44 22 22 7 10 feeo s 9 16
____________ 20 |occmeeioooo 40 20 20 6 10 oo ___- 8 14
'''''''' Zr N ;3 E'T: i - 1) B Y- 20 L o KT, B IR V-3 A I 3 IS V-
____________ 20 lecoooe . 40 20 20 6 10 oo 8 15
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TasLe 6.—FEstimated height in feet of mature trees

[Absence of height indicates tree is not,

Trees
Map Soil name Siberian
symbol Cotton- | American and
Ash Boxelder ! wood ? elm dropmore |Hackberry
elm 2
FoB2 Forman-Aastad loams, undulating, eroded. . _____.____ K15 200 (O I 40 45 30
Fs Forman-Aastad stony loams._ _ _ o _ | e e
FvC Forman-Buse loams, rolling_._______ e 28, 21 | |ecaiaaaoo 32, 24 36, 27 24, 18
FvC2 Forman-Buse loams, rolling, eroded. ... _________. 28, 21 | |eceeogaano 32, 24 36, 27 24, 18
Fw Fresh water marsh_ ___ . e e e e e e
Ga Gannett loamy fine sand _ - _ _ - i c e e e e
GgA Gardena-Glyndon loams, sandy substratum,; nearly
level. .o e 45 35 80 50 45 40
GmA Gardena-Glyndon silt loams, nearly level_ .__________ 45 35 80 50 45 40
GoA Glyndon loam, sandy substratum, nearly level . __.__. 45 35 80 50 45 40
GsA Glyndon sitt loam, nearly level._________ . .. _______ 45 35 80 50 45 40
Ha Hamar fine sandy loam 5_ . _______________._ 45 35 80 | .. 45 40
Hb Hamerly complex_ .. _____._. 38 30 68 42 38 34
Hf Hamerly-Aastad loams__ . ... _______ 38 30 68 42 38 34
Hh Hamerly-Svea loams_____________________.________ 38 30 68 42 38 34
Hkx Heela fine sand____ | |eeeecmo e mm e e
HIAx Hecla fine sandy loam, nearly level . _____________.__ 45 35 80 50 45 40
HiBx Hecla fine sandy loam, undulating_ . __ .. __________ 45 35 80 50 45 40
HmA Hecla fine sandy loam, moderately shallow, nearly level. 45 35 80 50 45 40
HnAx Hecla loamy fine sand, nearly level . .. ______________ 45 35 80 50 45 40
HoA Hecla loamy fine sand, moderately shallow, nearly
level il 45 35 30 50 45 40
Hwx Heela-Maddock loamy fine sands__ .. ___________.__ 45 35 80 50 45 40
Hz Hegne elay - - oo o __L_ 31 26 58 35 oo 28
Hfa Hegne-Fargo elays_ ... 31, 45 24, 35 56, 80 35,60 .. ..__._. 28, 40
La Lamoure silty clay loam. . _______________________._. 36 28 64 40 | .. 32
Lf La Prairie and Fairdale soils_ . ______ . . ____._.__.__ 42 36 80 48 54 36
Lp La Prairie silt loam___________________________.___ 42 35 80 48 54 36
MdBx Maddock loamy fine sand, undulating._ .. ___________ 32 27 62 36 40 27
MdC Maddock loamy fine sand, rolling_.._______._____.__. 32 27 62 36 40 27
MkAx Maddock fine sandy loam, moderately shallow, nearly
level . - oo e 35 30 68 40 45 30
MkBx Maddock fine sandy loam, moderatley shallow, un-
dulating - el 35 30 68 40 45 30
MkCx Maddock fine sandy loam, moderately shallow, rolling_. 32 27 62 36 40 27
OaA Overly silt loam, nearly level._________. [ B3 2 P A 44 45 33
OcB Overly silty clay loam, undulating__________________ 38 | l_ 44 45 33
Os Overly-Aastad silt loams_ - . _ . __________ 38,35 | |e__o 44, 40 45,10 33, 30
ovC Overly and Barnes silt loams, rolling____________.____ ! 38,32 | |eoaaooC 44, 36 45, 35 33, 27
OyA Overly-Bearden silty clay loams, nearly level________ 38,45 | |eai__o. 44,50 50, 45 30, 40
Pa Parnell soils_ e e
Pe Perella silty clay loam_______ . ___..___ 50 38 88 55 .. 44
Ra Rauville soils_ _ - _ e e
RhA Renshaw loam, nearly level_____________________._._. 28 | e 32 36 24
RhB Renshaw loam, undulating__.____ . _______________ 28 | 32 36 24
Ro Renshaw and Siouxsoils__________ . ______________ 14 | e 18 | . ..
SpA Spottswood-Wessington loams, nearly level__________ P2~ R I 32 36 24
St Stirum and Arveson loams_________________.__.____|- S e ) [N
Y Svea loam_ ... 35 | _. 40 45 30
Tk Tetonka silt loam §__ ______ . ___ 40 31 72 45 | ... 36
Tp Tetonka and Parnell soils 5_ __ _____________________ 40 31 72 E 5 ) R 36
Un Ulen fine sandy loam, moderately shallow. .. ________ 45 35 80 50 | .. 40
VaD Valentine fine sand, hilly_ . ..___ N U JUOy U U (U UV AU IO
VhC Valentine-Hecla fine sands, hummoeky._ | oo e e
ZmC Zell silt loam, rolling._ - _ . . ___ 28 el 32 36 24
ZmD Zell silt loam, hilly___________ . ______ 28 | e 32 36 24

! The growth of bovelder has been severely damaged by 2-4D  the same part of a windbreak. Some sites suitable for Sikerian elm
spray, by o virus, or both. Very little bovelder is now being planted.  or dropmore elm are too dry for cottonwood.
2 Siberian elm or dropmore elm will kill cottonwood if planted in 3 For mapping units with two soils, tree Leights are given for the
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and shrubs suitable for windbreaks—Continued

planted in windbreaks or is not suited to soil]

47

Trees—Continued Shrubs
. Eastern
White and |redeedar and JColorado and| Ponderosa | Siberian | Russian- Choke- Honey-

golden Rocky Black Hills pine crab olive Lilac cherry Plum suckle Caragana

willow Mountain spruce

juniper

____________ 20 | 40 20 20 6 10 ool 8 15
I R T T R RS N VI B TN T B TN T R 4| 86 || 7,5 13,9
____________ 16,12 | . 32, 24 16, 12 16, 12 5 4 8,6 | oo 7,5 13,9
40 25 40 50 25 25 7 15 8 10 15
40 25 40 50 25 25 7 15 8 10 15
40 25 40 50 25 25 7 15 8 10 15
40 25 40 50 25 25 7 15 8 10 15
40 25 40 50 25 25 7 15 8 10 | .
34 21 34 42 21 21 6 13 7 7 13
34 21 34 42 21 21 6 13 7 7 13
34 21 34 42 21 21 6 13 7 7 13
"""""" T T T T O A3 L S v/ B Y- - N R T
40 25 40 50 25 25 10 15 8 9 16
40 25 40 50 25 25 10 15 8 9 A6
40 25 40 50 25 25 10 15 8 9 16
40 25 40 50 25 25 10 15 8 9 16
40 25 40 50 25 25 10 15 8 9 16
28 17 28 35 17 17 7 10 6 6 | ..
28, 40 17, 25 28, 40 35, 50 17, 25 17, 25 7,10 10, 15 6,8 7,0 |l T
32 20 32 40 20 20 8 12 6 A
40 24 .. 60 24 24 7 12 | . 10 16
40 24 |l 60 24 24 7 120 10 16
____________ 18 | s 36 18 18 5 9 R, 7 L4
____________ I8 |l 36 18 18 5 ¢ 7 14
____________ 20 oo 40 20 20 6 10 |-l 8 15
____________ 20 oo 40 20 20 6 10 oo 8 L5
____________ 18 | .. 36 18 18 5 [ 2 7 14
____________ 22 | .. 44 22 22 7 11 .o 9 16
____________ 22 | . 44 22 22 7 L I, 9 16
____________ 22,20 V... 44, 40 22,20 22, 20 , 6 1,10 . 9, 8 16, 15
____________ 22018 |- T 44, 36 22, 18 22, 18 6 1,9 | __olTC 97 16, 14
____________ 22,25 | ._ 44, 50 22, 25 22, 25 7,10 11,15 §o ... 9,12 15, 16
IR 27 | T 44 | 55| 27 | 27 | T 7| T 9o C3
R 16| Lol 32| w6 6 50 3 R 6 12
____________ 16 |ooom oo 32 16 16 5 8 | 6 12
________________________________________________________ < 0 [ FE USRI FR RN 7
____________ 16 oo 32 16 16 5 8 | 6 12
R 20 [T a0 | 20| 20| 6 FTi ) I 8T 13
36 22 36 45 22 22 9 13 7 (A P
36 22 36 45 22 22 9 13 7 A P
40 25 40 50 25 25 10 15 8 fo 15
R T3 I 32| 16 16| 517 3 I 6| 12
____________ 16 | -_. 32 16 16 5 8\ ... 6 12

soils in the order that they appear in the name, unless the height

is the same for both soils; then only one heizht i3 given.
* Tetonka soil requires surface drainage.

5 Requires surface drainage.

6 The first figure is the height for Borup soils, the second for

Perella soils.

The height on Colvin soils is the average of the two.
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Management of Soils for Wildlife

Wildlife habitats can be developed on large or small
tracts of idle land, in corners of fields, in fence rows, along
roadsides, and in wet lands. Fundreds of such areas exist
in Sargent County, and many of them have been
developed.

Records of the Soil Conservation Service show that, as
of June 30, 1960, farmers and ranchers had improved the
food and cover for wildlife on 2,943 acres in the county.
Further improvement is needed on about 7,300 acres.

In Sargent County, the different kinds of wildlife vary
in population according to capacity of the land to sup-
port them. This capacity, in turn, depends on how the
Iand is used and on the quality, quantity, and distribu-
tion of land suitable for wildlife habitats. Changesin land
use aftect the capacity of land to support different kinds
of wildlife. For example, large numbers of sharp-tailed
and pinnated grouse were present in Sargent County when
grassland was plentiful, but as more land was cultivated
and grassland decreased, the grouse population decreased.
This change in land use, on the other hand, favored the
pheasant. The capacity to support pheasant increased
rapidly, and the pheasant population flourished.

Kinds and distribution of wildlife

The kinds of wildlife in Sargent County, their popula-
tion, and the general areas in which they occur are dis-
cussed in the following paragraphs. The soil associations
referred to can be located on the general soil map at the
back of this report.

Pheasant—The pheasant, an introduced species, is the
most abundant game bird in the uplands of Sargent
County. It generally lives in grain fields, pastures, and
undrained wet lands. The pheasant is most abundant in
the Forman-Aastad soil association, which covers more
than one-half of the county, and is least abundant in the
Valentine soil association.

Hungarian partridge—This small game bird was also
introduced, and now abounds throughout most of the
county. It thrives in cultivated areas in a habitat similar
to that of the common pheasant,.

Grouse—~—Sharp-tailed and praivie chicken grouse ave
relatively scarce, because grassland is their preferved hab-
itat, and only about 17 percent of the county is grassland.
The prairie chicken grouse requires a range of lightly used,
tall grasses. The grouse is.most abundant in areas where
the native grasses ave used for pasture rather than for hay.
Such areas are in the Valentine, the Barnes-Svea, the Val-
entine-Hecla, and the Forman-Buse soil associations.
The number of grouse can be increased by setting aside a
pattern of small ungrazed, unmowed tracts of grass and
by controlling grazing on grassland that is not set aside.

Waterfowl—Generally, the large aveas of water in the
county are used by waterfowl during migration, and the
smaller wet lands are used during the breeding season.
Most of the waterfowl habitats are in the Forman-Aastad
soil association, but some are in other soil associations,
principally the Barnes-Svea and the Gardena-Spottswood-
Wessington. Parnell silty clay Joam, which occurs in a
number of soil associations, is the most common soil In
the wet lands preferred by. waterfowl during the breeding
season.

Small birds and mammals—Windbreaks and wooded
lowlands, especially those that ave protected from fire and
grazing, provide desirable habitats for mourning doves
and song birds and for cottontails and tree squirrels.

FPur bearers—Mink, muskrat, and other fur bearers of
commercial value are fairly common in most of the county.
Mink and muskrat are well adapted to aveas that are in-
tensively cultivated. Their population and range are
limited, however, by lack of a permanent water supply
and, especially in the northern half of the county, by water
levels that vary extremely in consecutive years. These
animals would ncrease markedly if farm ponds were im-
proved and potlioles deepened. '

Big game—Although white-tailed deer have been scarce,
they are steadily increasing throughout most of the county.
These animals prefer wooded lowlands that have an oc-
casional pothole or pond and ave near pasture or cultivated
fields. Field windbreaks are also suitable, for they serve
as travel Janes, escape cover, and fawning areas. In addi-
tion, the twigs and lower branches provide food. Al-
though deer prefer a wooded habitat, they sometimes live
in fields of sweetclover or other heavy herbaceous cover.

Fish—Sargent County has seven fishing lakes: White,
Silver, Tewaukon, Cutlers Marsh, Cloud, Sprague, and
Mann. The first five provide the best fishing. Even
these do not have a good stock of fish, but the State Game
and Fish Department is considering the improvement of
fishing in them. Fish are in the Wild Rice River season-
ally, but only in small numbers. A few farmers and
ranchers have put fish in stockwater ponds with some suc-
cess. If more ponds were stocked, more fishing would be
available. But it is probably not advisable to stock shal-
low ponds or ponds that have a heavy growth of weeds,
becanse these ponds arve likely to lose many fish in winter.

Improvement of wildlife areas

Improving wildlife on farmland begins with conserving
soil and water. Not only is soil and water conserved by
planting windbreaks, constructing ponds, mulching stub-
ble, and properly managing pasture and range, but also
tood and cover are provided for the kinds of wildlife that
farmers want. ,

A farm plan should have special provisions for wild-
life. Although the last three practices listed below are
expensive, a farmer or rancher will increase wildlife if
he does these things—

1. Protects wildlife areas from burning and grazing.

2. Delays mowing and spraying grass and annual
weeds along-fence rows and roadsides until after
July 15.

3. Disks odd corners and isolated small areas in

spring to encourage the growth of grasses and

annual weeds for wildlife food and cover. (One

of the most simple and productive methods of im-

_ proving wildlife habitats.)

4. Piles rocks, old hay and straw, and brush near
permanent water arveas to provide denning sites
for furbearers.

5. Plants trees, shrubs, or herbaceous crops for wild-
life food and cover.

6. Constructs level ditches in temporary or semi-
permanent wet lands to create a permanent water
area for waterfowl, furbearers, and other wildlife.
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7. Constracts shallow ponds and reservoirs that have.

water-level controls to provide breeding places for
waterfowl and denning sites for other wildlife.

Use of Soils for Engineering

This section describes briefly two engineering systems
for classifying soils, gives soil test data and interpreta-
tions, and discusses engineering uses of some soils.  Most
of the information is in tables 7, 8, 9, and 10. In table 7
ave test data for 14 soils from which samples were taken.
Table 8 describes the soils in Sargent County and gives
estimates of their physical and chemical properties. Table
9 is an interpretation of the suitability of the soils for en-
gineering purposes. Table 10 gives the location of borrow
pits and estimates of the kind and amount of material
available.

Other information useful to engineers can be found in
the sections “Descriptions of Soils,” “Formation and
Classification of Soils,” and “General Soil Map.” The
location and distribution of the soils in the county are
shown: on the soil map in the back of this report.

Technical terms used in this section, as well as in the
vest of the report, are used in their agricultural sense, and
are so defined in the Glossary. For some terms—for ex-
ample, clay, silt, sand, granular, and aggregate—the agri-
cultural meaning differs from that generally understood
by engineers.

Engineering applications

Engineers can use the information in this report to:

1. Make studies of soil and land use that will aid in
selecting and. developing industrial, business, res-
idential, and recreational sites.

2. Estimate runoff and erosion characteristics of
soils in planning farm drainage works, ponds,
dams, irrigation systems, and other soil and water
conservation structures.

3. Make preliminary evaluations of soils and ground
conditions that will aid in selecting locations for
highways, airports, and pipelines, and in plan-

ning detailed examinations of soil at the selected
locations.

4. Locate sources of gravel and other construction
materials.

5. Observe performance of engineering structures on
soil types and develop information that will be
useful in designing and maintaining the struc-
tures.

6. Route cross-country movement of vehicles and
construction equipment according to the suit-
ability of the soils.

7. Add to information obtained from other sources
for the purpose of making maps and reports that
can be readily used by engineers.

This report does not eliminate the meed for on-site
sampling and testing of soils for the design and construc-
tion of specific engineering works. The interpretations
in this report should be used primarily in planning more
detailed field investigations to determine the condition of
soil material at the proposed site.

Engineering classification systems

Two engineering systems are in general use for classity-
ing soils. Most highway engineers prefer the system ap-
proved by the American Association of State Highway
Ofticials (AASHO) (7).* The other system, established
by the Corps of Engineers, is the Unified System (9).

AASHO system.—The AASHO classification of the
soils tested in Sargent County is indicated in the second
to last column of table 7. This system classifies soil
materials in seven principal groups. The groups range
from A-1, which are gravelly soils of high-bearing ca-
pacity, to A-7, which are clay soils of low strength and
low-bearing capacity when wet. Within each group, the
relative engineering value of the materials is shown by an
index number in parentheses following the soil group
symbol. The index numbers range from 0 for the best
material to 20 for the poorest. '

Unified system.—Many engineers prefer to use the Uni-
fied soil classification system established by the Water-
ways Experiment Station, Corps of Engineers. The
Unified classification of soils tested in Sargent County
is shown in the last column of table 7. In this system,
coarse-grained soil materials are grouped into eight
classes: GW, GP, GM, GC, SW, SP, SM, and SC. Fine-
grained soil materials are grouped into six classes: ML,
CL, OL, MH, CH, and OH. Higlily organic soils are in
only one class designated as Pt. Soil materials can be ap-
proximately classified in the field. Mechanical analyses
are used, however, for exact classification of the GW, GP,
SW, and SP soils; and mechanical analyses, liquid limit,
and plasticity index are used for classifying GM, GC, SM,
and SC soils and for all the fine-grained soils. The fine-
grained soils are classified, and the secondary component
of silty and clayey sands and gravels is identified, by a
plasticity chart on which the liquid limit and plasticity
index are plotted.

Soil test data

T'o help evaluate the soils of Sargent County for engi-
neering purposes, the U.S. Bureaun of Public Roads tested
samples from 14 different, soils, as shown in table 7. Of
the soils tested, Aastad loam, Forman loam, and Hecla
fine sandy loam amount to about 60 percent of the county
arex. Although there are only small arveas of Fargo clay
and Exline clay loam, these soils were tested because they
may be difficult to handle in engineering construction.
Parnell silty clay loam, which occurs in many depressions,
was tested for the same reason.

The classifications in the last two columns of table 7 are
based on the data obtained from mechanical analyses and
tests to determine liquid limits and plastic limits. The
mechanical analyses were made accovding to the proce-
dure described in American Association of State Highway
Officials, Designation T-88, which combines sieve and
hydrometer methods. The results by this procedure fre-
quently differ somewhat from results obtained by the soil
survey procedure of the Soil Conservation Service. The
mechanical analyses in table 7 are not suitable for naming
the textural classes of the soils.

The tests for plastic limit and liquid limit measure the
effect of water on the consistency of the soil material. As

* Italic numbers in parentheses refer to Literature Cited, p. 96.
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moisture is added to a very dry, clayey soil, the material
changes from a solid to a senmusolid, or plastic. 1f more
water is added, the material changes from a plastic to a
liquid. The moisture content at which the soil material
passes from a solid to a plastic is the plastic limit. The
moisture content at which the soil material passes from
a plastic to liquid is the liquid limit. The numerical differ-
ence between the plastic limit and the liquid limit is the
- plasticity index. This index expresses the range of mois-
ture content within which the soil acts as a plastic material.

Table 7 also lists moisture density (compaction) data
for the tested soils. Compaction, or compressing soil to
a dense state, is desirable (1) to increase strength against
shearing; (2) to decrease future settlement; and (3) to
decrease permeability.

All facts about compaction are not completely under-
stood, but it is known that the content of water is impor-
tant when a soil is compacted. If water is added to a dry
soil, the soil particles absorb the water and become coated
with films of moisture. These films provide Iubrication
between the soil particles. Ifa soil material with less than
optimum moisture content is compacted at successively
increasing moisture content, and the same compactive ef-
fort is used, the density of the compacted material will
increase up to a maximum. After that, the density will
decrease as the moisture content is increased. The greatest
density obtained in this compaction test is called the maxi-
mum density. The moisture content at which this density
was obtained is called the optimum moisture. In earth-
work, moisture-density data are important, because, as a
rule, the best stability is obtained if the soil is compacted
to about the maximmm density when it is at or near the
optimum moisture content.

Engineering descriptions of soils

Table 8 (see p. 54) gives a brief description of the soils
in the county and an estimate of their physical and chem-
ical properties. The Unified and AASHO classifications
for those soils that were not tested weve estimated by com-
paring them with the tested soils. For any major engi-

neering structure, the information should be supplemented.
by a detailed soils investigation.

The permeability of solls relates to the downward move-
ment of water through wndisturbed soil materials. The
range of permeability rates in table 8 are based on limited
laboratory data. In the laboratory method used, a con-
stant head of one-half inch of water was provided on a
3-inch core of an undisturbed soil sample until a nearly
constant rate of permeability was obtained.

The available water capacity of the soils in inches of
water per inch of soil was based primarily on laboratory
analysis of soils of similar texture in other counties.

The salinity ratings for the soils are based on the elec-
trical conductivity of saturated soil extract, as expressed
in millimhos per centimeter (mmhos/cm) at 25 degrees
centigrade. The following ranges in millimhos per centi-
meter were used to make the ratings: Less than 2 mmhos/
em—none; 2 to 4 mmhos/cm—slight; 4 to 8 mmhos/cm—
moderate; 8 to 16 mmhos/cm—severe; and over 16
mmhos/em—very severe. Depending on the degree of
salinity and the quantity of materials affected, a saline
condition muy sertously affect the piping hazard, internal
drainage, and the workability of a soil. Also, salinity
restricts the use of vegetation in waterways and other
structures.

Dispersion, in table 8, is rated as Zigh, moderate, ov
{ow, depending on how readily the soil structure breaks
down or slakes because of excess moisture. A rating of
high indicates that the soil aggregates slake readily. The
soils that have a low rating are resistant to dispersion.

The ratings of shrink-swell potential arve expressed as
low, moderate, and high (in table 8). Generally, the A-7
and CII soils have a high shrink-swell potential whereas
clean, structureless sands and gravels and those having
small amounts of nonplastic to slightly plastic fines have
a low shrink-swell potential.

Engineering interpretations of soils

The engineering interpretations in table 9 (see p. 64)
are based on the test data in table 7, information m the

TapLE T—L'ngineering test data !

Moisture- Mechanical
density analysis ?
Blll":‘z*‘llixc()f Percentage
Soil name and location Parent material Roads re- | Depth Horizon Max- | Opti- Dassing sieve
port num- imum | mum
her dry | mois-
den- | ture | 3-in. | 2-in.
sity
Pound
per cubic
Inches foot Percent
Aastad loam_ . . __ Glacial till. 831874 7-14 | B _________ 101 o I S I
(135 feet W. and 90 fect 8. of NIE. cor. S31875 | 17-28 | Copoooooo 119 [ 20 N
sec. 13, T. 131 N,, R. 56 W.) 831876 | 43-60 | Cogoooemooo 120 B 0 I I
Borup loam ___ . ________ Glacial delta sediments. S31892 | 16-23 | Ao oo _ 100 23 ||
(0.2 mile B. and 80 feet S. of NW. cor. S31893 | 23-36 | Cpoeo o0 110 16 || ..
sec. 28, T. 130 N,, R. 57 W.) 831894 | 36-50 | Cyo_ . .____ 105 17 oL

See footnotes at end of table.
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rest of the report, and experience with the same soils in
other counties. In table 9 the soils are rated on their
suitability as sources of topsoil, and the ratings range
from wnsuitable for Artesian ponds to ewcellent for some
loams. These ratings denote degrees of fertility and
workability. The soils having large amounts of sand,
silt, or clay are generally rated from poor to fair. Silty
clay soils, loamy sands, and sandy loams ave vated feir to
good. '

Susceptibility to frost action depends on the texture
of the soil material, temperature, water content, drainage,
and the depth to the water table during the freezing
period. A soil generally is not susceptible if less than
10 percent of the soil material passes a No. 200 sieve. Soils
that contain a high percentage of silt and clay are gen-
erally more susceptible to frost action than soils that have
a low percentage of silt and clay.

The suitability of the soil materials for road subgrade
and road fill depends mainly on the texture of the soil
material and its natural water content. Highly plastic
soil materials ave vated wery poor for road subgrade and
wery poor to fair for road fill. This kind of subgrade ma-
terial is classed as A—4 to A—T in the AASHO system.
Sands, fine gravels, and other coarse soil materials ave best
for subgrade materials, and they ave classed as A-3 (good)
to A-1 (excellent). Insulating courses of A-1or A-2 ma-
terials are generally requirved under thin, flexible pave-
ments in places wherve A—4 to A—T materials ave used in
the subgrade.

Ratings for road fill material were determined on the
sume basis as were ratings for subgrade material. A range
in a rating denotes that the profile of the soil varies.

Borrow pits

Table 10 (see p. T4) shows the location, approximate
quantity, and quality of all known gravel pits in the
county. In general, the sand and gravel material found
in Sargent County 1s limited in quantity and quality. It
is unsmitable for concrete aggregate because of the high
content. of shale, soft rock, and clay. The material from

for soil semples from profiles of 14 soils
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some of the pits has been mixed with local soil material
to produce a satisfactory base course for road pavements.
Material from some pits has also been mixed with bitu-
minous material to produce a satistactory pavement for
roads that do not have much traflic.

Suitability of soils in soil associations for highway
construction

On the general soil map at the back of this report it is
appavent, that the Forman-Aastad and Forman-Buse soil
associations amount to more than 50 percent of the total
county avea. The major soils in these associations have an
AASTHO classification of A=6 or A~7, and a group index
that ranges from 7 to 10. These major soils ave classified
CL and ML~CL in the Unified system. The soils are gen-
erally poor for road subgrades and require a base course
of sandy or gravelly material before flexible pavement is
Taid on them.

The soils of the Exline- Aberdeen, the Hegne-Fargo, and
the Overly-Fargo associations are poor to very poor for
roud subgrades. These soils are very plastic and have a
high shrink-swell potential. If the soils are too wet when
pavement, is laid, 1t will erack lengthwise when the soils
dry. This cracking can be controlled to some extent by
compacting these soils to maximum density when their
moisture content is slightly higher than optimum. Warp-
ing caused by wetting and dvying of the soil will be mini-
mized if soil material having low volume change is used
under the pavement as a blanket course.

The soils of the Valentine-Hecla, the Hecla-Rensha,
and the Valentine soil associations are very good for road
subgrade. The soils in the other soil associations ave fair
to good as road subgrade materials.

Major soil variations may occur within the depth ot the
proposed excavation, and several different soils may occur
within short distances of each other. This is especially
true of the Forman-Aastad and the Barnes-Svea soil as-
sociations. The detailed soil map at the back of this re-
port shows the location of each soil mapping unit and will
give engineers some idea of how intermingled the soils ave..

Mechanical analysis 2—Continued Classification
Percentage passing sieve—Continued Percentage smaller than Lig~ | Plas-
uid | tieity
] limit | index
No. 4| No. No. | No. 200 AASHO 3 Unified *
1Y-in.} 1-in. | 3%-in. | 3%-in. | (4.7 10 40 (0.074 | 0.05 | 0.02 | 0.005 | 0.002
mm.) | (2.0 | (0.42 ] mm.) mm. | mm, | mm. | mm.
mm.) | mm.)
__________________ 100 99 91 84 66 63 52 36 29 41 18 | A-7-6(10)...-.{ CL.
__________________ 100 99 95 85 61 57 45 35 28 31 15 | A—6(7).___._..-| CL.

100 99 97 94 91 83 74 54 51 42 30 23 27 14 | A-6(5) oo CL.
________________________________ 100 97 73 G) |ooceec oo 33 51 A-4(8).____.__.| ML.
_______________________________ 100 99 95 85 45 24 17 29 7| A-4(8)___.__...| ML-CL.
............ . 100 98 | 83 38 18 14| 32 5| A-4(8)___._ ...} ML.
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Tasre 7.—Engineering test data® for soil

Moisture- Mechanical
density analysis?
Bureau of Percentage
Publie passing sieve
Soil name and location Parent material Roads re- | Depth Horizon Max- | Opti-
port num- imum | mum
ber dry | mois-
den- | ture | 3-in. | 2-in.
sity
Pound
per cubic
. Inches . foot Percent
Exline clay loam (Iixline complex) __ .. __ Lacustrine sediments. 831886 5-9 By oo 103 19 | oo . s
(80 feet E. and 760 feet N. of SW. cor. S31887 1426 | Concccoceee 104 19 oo C
sec. 4, T. 132 N, R. 53 W.) 531888 39-53 | Dopeemee 101 16 .|
Fargoelay - - .. Lacustrine clay. 531889 0-8 | Apmeo__ 87 26 |._____ ——— e
(W4 cor. sec. 6, T.129N., R, 54 W.) 831890 826 | Byooooooioo 90 26 | e
831891 32-60 | Copocmcmeecee 111 16 |oo---. 100
Forman loam_______________________._ Glacial till. 331879 0-8 Ajpococeoo 94 22 100 96
(1,250 feet K. and 150 feet S. of NW. 531880 814 [ By _______ 100 20 |oco e i
cor.sec. 18, T. 130 N., R. 53 W.) S31881 17-26 | Cealmccoccoonn 118 13 oo feeeeas
Hamerly silt loam (Hamerly complex) .. -_| Glacial till. 831898 0-8 | Ajpecccncaans 92 24 | |oo.s
(74 feet W. and 228 feet S. of NE. cor. $31899 8-20 | Agacocoo__ 98 b I IR I
sec. 19, T. 132 N., R. 55 W.) $31900 | 31-38 | Copomoooono- 113 17 |l
Heela finesand .. _ ..o _.__________ Eolian fine sand. 831884 6-30 | Ao ___ 104 14 | |oeo o
(0.2 mile E. of NW, cor. sec. 14, T, 129 S31885 30-46 | Co__._.____ 103 5 700 D P,
N,R.57W.)
Hecla fine sandy loam_ ________________ Eolian sand, 831901 0-16 | A ____ 108 14 |-
(200 feet N. of W4 cor, sec. 3, T. 130 S31902 1626 | Bo_ . ___ 109 14 | cofoaooas
N, R.57W.) $31903 | 36-52 | C__.__._____ 109 13 | .
Hecla loamy fine sand . ... _______.___. Lacustrine sediments. S31882 820 | AB____.____.__ 108 15 |oce e
(1,060 feet E. and 75 feet N, of 8% cor. 831883 | 28-58 | By, C,and C, 108 W
sec, 32, T.129 N,, R. 57 W.)
Lamoure silty clay loam__ ... ________ Alluvium, S31895 0-7 Ao 87 28 |
(1,158 feet, N. of SW, cor. sec. 25, T. S31896 | 20-27 | B _________ 102 P2 0 PO
132 N, R.53 W.) 831897 27-36 | Copgocccmcenn 114 14 | oo
Parnell silty clay loam__.____________._ Lacustrine sediments. 531904 1022 ) By oo oo 95 24 oo |eoaaoC
(430 feet E. and 110 feet S. of N4 cor. 531905 22-44 | Byand By ___ 95 24 | . _
sec. 18, T. 130 N, R. 55 W) 831906 44-50 | Crocooooaoo_ a7 P2 B I
Stirum loam__. .. _________.________ Lacustrine sediments. S31877 | 10-18 | Baoooooo_ . 114 14 ||
(970 feet W. and 123 feet S. of E}4 S31878 30-46 | Dyand D, ___| 109 14 ||
cor. sec. 4, T. 130 N., R. 57 W.)
Tetonka silt loam . ____________._ Glacial till. 831907 611 | Ag oo _____ 93 24 ||l
(100 feet W. and 900 feet N. of SE. $31908 11-27 | By and By _| 103 20 (|- __
cor. sec. 15, T, 181 N., R. 56 W.) 831909 | 34-53 | Cear and Coae 119 13 4. 100
Ulen fine sandy loam_ .. ______________ Lacustrine sediments, $31910 4-12 | Bygooooooooo o 115 13 | e
(50 feet S. of W4 cor. sec, 3, T, 132 831911 | 20-40 | Coo_____ 114 13 |occoo]mmanae
N, R. 54 W) 831912 45-60 | Concmcocueoan 120 12 |oeeeo|aooooe

1 Tests performed by the Bureau of Public Roads in accordance
with standard procedures of the American Association of State
Highway Officials (AASHO).

2 Mechanical analyses according to the American Association of
State Highway Officials Designation: T 88. Results by this pro-
cedure frequently may differ somewhat from results that would have
been obtained by the soil survey procedure of the Soil Conservation
Service (SCS). In the AASHO procedure, the fine material is

analyzed by the hydrometer method and the various grain-size
fractions are calculated on the basis of all the material, including
that coarser than 2 millimeters. In the SCS soil survey procedure,
the fine material is analyzed by the pipette method and the material
coarser than 2 millimeters in diameter is excluded from calculations
of grain-size fractions. The mechanical analyses used in this table
are not suitable for use in naming textural classes for soils.
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samples from profiles of 14 soils—Continued

Mechanical analysis *—Continued Classification
Percentage passing sieve—Continued Percentage smaller than Lig- | Plas-
uid | ticity
limit | index
No. 4| No. No. {No. 200 0.05 | 0.02 | 0.005 } 0.002 AASHO? Unified ¢
1%-in.| 1-in. | %-in. | %-in. | (4.7 10 40 (0.074 { mm. | mm. | mm. | mm.
mm. (2.0 | (0.42 | mm.)
mm.) | mm.)
Y S ) (RO O ) PEOU 100 72 65 52 38 31 40 20 0 A-6(11)__ ... CL.
SRRV FRRPUREVPN DRPEDURI RSP PSSP [PPSO 100 82 81 76 63 49 52 30 | A-7-6(18)___.__ CH.
.................................... 100 8 7 6 5 5 ®) ® | A-3(0)-ceno--._| SP-SM.
.............................. 100 98 91 89 76 60 48 57 23 | A-7-5(17)-.....| MH.
______________________________ 100 98 90 86 78 65 55 58 30 | A-7-6(20)......| CH.

99 98 98 97 95 93 86 72 69 57 44 34 40 21 | A-6(12) oo _._ CL.

96 95 95 95 95 93 88 69 65 54 36 28 44 17 { A-7-6(10) .. __ ML-CL.
............ 100 99 98 97 90 70 65 52 39 32 41 17 | A-7-6(10).._...} MIL-CL.
............ 100 99 97 94 86 67 62 50 37 28 33 17 | A=6(9)..---—--_| CL.
__________________ 100 99 98 94 80 76 60 43 35 49 19 | A-7-5(13)__.-..| ML.
______________________________ 100 97 83 79 66 51 43 50 18 | A-7-5(13)..--..| ML.
__________________ 100 99 97 88 67 [C) 7 IR S, S 33 15 | A-6(8)--—-—-_..| CL.
____________________________________ 100 17 10 9 7 5 ©) & | A-2-4(0)-__-._.| SM.
____________________________________ 100 14 7 5 5 3 ®) (®) | A-2-4(0)--_._..| SM.
____________________________________ 100 26 19 14 11 8 ®) & | A-2-4(0)._--__.| SM.
____________________________________ 100 25 16 12 10 9 %) (®) | A—2-4(0).__..._| SM.
____________________________________ 100 22 16 13 11 9 ®) (6) | A—2-4(0)_______} SM.
____________________________________ 100 37 23 12 9 7 () () | A-4(0)oe.------| SM.
____________________________________ 100 29 20 11 9 8 ®) () | A-2-4(0)_._____| SM.
____________________________________ 100 73 68 55 40 33 56 26 | A-7-5(17)..-_..| MH-CH.
____________________________________ 100 79 73 57 45 38 41 20 | A-7-6(12)-_-...] CL.
______________________________ 100 98 66 58 41 32 27 28 12 | A-6(7)-oe.-..-| CL.
______________________________ 100 99 95 93 81 60 49 53 27 | A=7-6(17).._...| CH.
______________________________ 100 99 95 93 79 61 50 54 30 | A-7-6(19)__....| CH.
______________________________ 100 99 94 91 78 56 44 52 28 | A-7-6(18)...-..| CH.
____________________________________ 100 51 43 34 30 26 26 10 | A-4(3)....--___| CL.
____________________________________ 100 34 20 13 10 8 ®) ®) A-2-4(0)....-..] SM.
____________ 100 99 99 97 93 78 73 58 39 30 42 15 | A-7-6(10)......| ML-CL.
__________________ 100 99 93 87 65 62 50 40 35 42 22 | A-7-6(11)_...._] CL.

99 98 97 95 93 88 81 62 59 44 33 26 32 17 | A—6(8) et CL.
______________________________ 100 98 29 23 16 12 11 ®) ®) A2-4(0).._....] SM.
SSRGS PSUUIUES NP IR RN 100 97 23 17 13 11 11 ®) ®) A-2-4(0)_-__.. SM.
______________________________ . 100 97 52 45 40 31 26 24 10 | A-4(3).--—-__..} CL.

3 Based on Standard Specifications for Highway Materials and Memorandum No. 3-357, v. 1, Waterways Experiment Station,
Methods of Sampling and Testing (Pt. 1, Ed. 7): The Classification = Corps of Engineers, March 1953.
of Soils and Soil-Aggregate Mixtures for Highway Construction 8 Hydrometer test could not be performed because of the presence
Purposes, AASHO Designation: M 145-49. of calcium sulfate.

4+ Based on the Unified Soil Classification System, Technical ¢ Nonplastic.
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SOIL SURVEY SERIES 1958, NO. 28

TanLe 8.—Brief description of soils and their

[Absence of data

] Classification
Depth
Map Soil name Site and soil description of
symbol profile
USDA
Inches

Aa Aastad clay loam. Nearly level, modderately fine textured soil in 0to 60 | Clay loam._.___________
glacial till; 3 feet to seasonally high water table.

Ab Aastad loam. Deep, dark, nearly level, medium-textured soil in 0to 60 | Loam._______.__________ -
glacial till; 3 feet to seasonally high water table.

Ac Aastad-Cresbard loams. Deep, dark, nearly level, medium-textured soil in Otol14 | Loam_.___.____________
glacial till; 3 feet to seasonally high water table. 14 to 60 | Clay loam and clay______
About 40 percent of the mapping unit is Cres-
bard loam, which has a medium-textured surface
layer and a fine-textured, slowly permeable sub-
soil; 2}4 feet to seasonally high water tablec.

Ad Aberdeen silt loam. Nearly level, medium-textured soil that formed in 0to8 Silt loam ... ________
glacial lake basins over moderately fine textured, 8 to 60 | Clay and clay loam______
water-deposited material and has a slowly per-
meable subsoil; 3 feet to seasonally high water
table.

Ae Aberdeen-Exline silty clay loams. | Like Aberdeen silt loam, but underlain by sandy 0to b Silty clay loam..._._____
materials at a depth of 24 to 48 inches; 2!4 fect, 5t024 | Clay.o oo ____.__
to seasonally high water table. or 48

24 or 48 | Fine sand and silt loam_ _
to 60

Am Artesian ponds. Depressions  that cateh overflow from artesian | Variable | . . _______________
wells; variable depth to seasonally high water
table.

An Arveson fine sandy loam. Dark, moderately fine textured, moderately wet 0 to 18 | Fine sandy loam________
soil in depressions of glacial lake plains; 134 feet 18 to 60 | Loamy fine sand and fine
to seasonally high water table. sand.

BbC Barnes-Buse loams, rolling. Medium-textured soils in glacial till that has kame 01060 | Loam__________________

BbC2 Barnes-Buse  loams, rolling, and kettle topography and slopes of 3 to 9 per-

eroded. : cent; 4 feet to seasonally high water table.

Be Barnes-Buse stony loams. Soils that have enough stones to prevent cultiva- 0t060 | () e ..
tion but are otherwise similar to Barnes-Buse
stony loams; 4 feet to seasonally high water
table.

BdB Barnes-Svea loams, undulating. Deep, dark, medium-textured soils in glacial till; 0to60 | Loam._____________._____

BdB2 Barnes-Svea loams, undulating, 4 feet to seasonally high water table.

eroded.

Bf Beardon silty clay loam. Moderately fine textured, calearcous soil in water- 0 to 60 | Silty clay loam_________.
deposited materials; 234 feet to scasonally high
water table.

Bk Beardon-Tetonka silt, loams. Medium to moderately fine textured soils in water- 0 to 60 | Silt loam and silty clay
deposited materials; 24 feet to seasonally high loam,
water table.

Br Borup, Colvin, and Perella soils.| Medium-textured soils in depressions of glacial 0to60 | Silt loam__ ... ______
lake basins; 1 foot to seasonally high water
table.

BvD Buse-Barnes  loams, strongly | Medium-textured soils in glacial till that has slopes 0to60 | Loam__._____.___________

rolling. of 0 to 25 percent; 4 feet to seasonally high
water table.
BvD2 Buse-Barnes loams, strongly | Eroded soils that are otherwise like Buse-Barnes 0t060 | Loam__________________

rolling, eroded.

See footnotes at end of table.

loams, strongly rolling.
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estimated physical and chemical properties *
indicated by dashed lines]

Classification—Con- P t i
tinued ereentage passing Available
Permeability water Salinity Dispersion | Shrink-swell
capacity potential
Unified AASHO No. 4 No. 10 No. 200
sieve sieve sieve
) Inches per hour | Inches perinch
CL_o__..___._ A-6 97 90 to 95 65 to 85 0.21t05.0 0.166 | None_______._.__ Low._______ Moderate.
CL..._ ... A-6 97 | 851095 55t0 75| 0.2t05.0 0.186 | None_. . ___._..._ Low___.._.__ Moderate.
Cliooo__.... A-6 97 | 85t0 95 60 to 80 0.8t05. 0 0.166 | None_ ... _..__ Low___.__. Moderate.
CH________ A-7 97 80 to 90 60 to 70 0.2t05.0 0.166 | Moderate___..___. Moderate - | High.
CL.__.__.___ A-6 100 100 70to 80| 0.8t02. 5 0.166 | None_.___._.._._ Low. ... Moderate.
CH._..._._. A-7 100 100} 75t090 | 0.0t00.2 0. 183 | Moderate to High_..__ .. High.
severe.,
Cl__...._ .. A-0 100 100 70to 8 | 0.8t02.5 0.166 | None_ . ___._...___ Low___.___ Moderate.
CH._ ____.__. A-7 100 100 80to 95 0.0t0 0.2 0. 183 | Moderate to High_._____ High.
severe.
SM__..____. A-2 100 100 | 20 to 30 2.5to 54 0.066 | None____o___-___ Low____._._ Low,
CL.______. A-bH 100 100 50 to 80 0.8t02.5 0.166 | None_ .. __._.___.__ Low______. Moderate.
__________________________________________________________________________ Severe_ - ___...___| Variable____| Variable.

SM_____.__ A-2 100 100 25 to 40 2.5t05.0 0. 141 | Moderate___._.__._ Low___..__. Low.
SM___.___.. A-2 100 100 15 to 25 5+ 0.100 | Slight_.__..______ Low____._.__ Low.
Cho_._ ... A-6 95 80 to 90 55 to 75 0.2t05.0 0.166 | None_ - - .o Tow___.... Moderate.
CL...____. A-6 96 85 to 95 50t0 70 |- oo None. ______.__.. Low_._.__. Moderate.
Cl...____. A-6 100 100 75 to 90 0.2t02. 5 0.183 | Moderate__..____.} Tow_______ Moderate.
CL_._.____ A-6 100 100 75 to 90 0.2t02. 5 0. 183 | Moderate_____..___ Low._.__.___ Moderate.
ML__._...___ A-4 100 100 65 to 85 0.8t02. 5 0. 166 | Moderate_____.___ Low_______ Moderate.
CL._______ A-6 9t095| 75t085| 55t070 ] 0.8t05 0 0.166 | None_ ..o Tow.___-... Moderate.
CL._.____. A-6 90 to 95 85 to 90 60 to 80 0.8t05.0 0.166 | None......-._._ Low.___.__. Moderate.
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SOIL SURVEY SERIES 1958, NO. 28

TaBLE 8—Brief description of soils and their

[Absence of data

See footnotes at end of table.

seasonally high water table.

Classification
Depth
Map Soil name Site and soil description of
symbol profile
UsSDA
, Inches :

Cp Colvin and Perella soils, saline. Deep, moderately wet, calcareous soils that are in 0to 12 | Silty clay loam__________
depressions of the glacial lake plain and may be 12t060 | Clay loam._____.________
underlain by sand at depths greater than 3 fect;

134 feet to seasonally high water table.

Dc Dimmick clay. Deep, dark, fine-textured soil in depressions of 0to60 | Clay. .o
glacial lake plains; 1% feet to seasonally high
water table.

Dm Dimmick clay, basins. Wet soil that is similar to Dimmick clay but is 01060 | Clayo oo
limy and ponded occasionally.

Dv Divide loam. Moderately deep, medium-textured, slightly wet 0%020 | Loam____ . ____________
soil over sand and gravel; 2}4 feet to seasonally 20 to 60 | Gravelly coarse sand_____
high water table.

EcA Eckman silt loam, nearly level. | Medium-textured soils in medium-textured, 0to40 | Sittloam_______._._____

. EcB Eckman silt loam, undulating. water-deposited materials of glacial lake basins;
0 to 6 percent slopes; 4 feet to seasonally high 40 to 60 | Silt loam _.____________
water table.

EmB Eckman and Maddock loams, | Soils similar to Eckman silt loam but underlain by 0to30 | Loam__________________

undulating. sandy material at a depth of 20 to 40 inches; 5 30 to G0 { Fine sandy loam and

EmC Eckman and Maddock loams, feet to seasonally high water table. loamy fine sand.

rolling.

Ex Exline complex. Very nearly level, moderately fine and fine 0to ) Clay and clay loam______
textured soils with a heavy, very slowly per- 54060 { Clay. oo
meable subsoil; 2 feet to seasonally high water
table; limy, sandy, and clayey layers at a depth
of 2 to 5 feet.

Fc Fargo clay. Deep, dark, fine-textured soil in water-deposited 0to 8 Clay e oo
clay; 3 feet to seasonally high water table. 810 60 | Clay oo

FoB Forman-Aastad loams, undulat- | Deep, medium and moderately fine textured soils 0to 60 | Loam__ .. _______

ing. in glacial till; 3 feet to seasonally high water

FoB2 Forman-Aastad loams, undulat- table, except in Forman-Aastad stony loams,

ing, eroded. which have a seasonally high water table at a

Fs Forman-Aastad stony loams. depth of 4 feet.

FvC Forman-Buse loams, rolling. Deep, dark, medium-textured soils in glacial till 0to 60 | Loam_ ...

FvC2 Forman-Buse loams, rolling, that has kame and kettle topography; 4 feet to

eroded. seasonally high water table.

Fw Fresh water marsh. Depressions in the glacial lake plain that confain | oo .
water most of the time.

Ga Gannett loamy fine sand. Coarse-textured soil in depressions of sandy 0 to 60 | Loamy fine sand and fine
material; 1 foot to seasonally high water table. sand.

GgA Gardena-Glyndon loams, sandy | Deep, dark, medium-textured soils in silty glacial 0t020 | Loam_. oo o

substratum, nearly level. lake material; sandy substratum at about 20 20 to 60 | Loamy fine sand and fine
inches; 5 feet to seasonally high water table. sand.

GmA Gardena-Glyndon silt loams, | Deep, dark, nearly level, medium-textured soils in 0to 60 | Silt loam______________

nearly level, silty glacial lake material; 3 feet to seasonally
high water table.

GoA Glyndon loam, sandy sub- | Deep, calcareous soil, in water-deposited material 0to20 | Loam__________. e

stratum, nearly level. that overlies a sandy substratum; 2}4 feet to | 20 to 60 | Loamy fine sand and fine

sand.
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estimated physical and chemical properties *~—Continued

indicated by dashed lines]
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Classification—Con-

Percentage passing

tinued Available
Permeability | water Salinity Dispersion [Shrink-swell
capacity potential
Unified AASHO No. 4 No. 10 No. 200
sieve sieve sieve
Inches per hour | Inches perinch
ML-CL.___| A-7 100 100 { 75t095| 0.8t0b.0 0.166 | Moderate._._..___.| Low___..__ Moderate.
Lo __. A-6 100 100 70 to 90 0.2t0 5.0 0.166 | Severe_________._ Moderate. .| Moderate.
{ CH..._.._. A-7 100 100 | 85t095| 0.2t05. 0 0.183 | Nonewoooo__.___ Low___.___ High.
CH. __.._. A-T7 100 100 | 90t095| 0.2t05. 0 0. 183 | Slight____________ Low_ . High.
CL.__._.___. A4, A-6 99 | 65t085 | 50 to 65 2.0 0.166 | Slight.__.____-__. Tow. . _..-__ Moderate.
SM_._______ A-1,A-2 | 70to85| 55to65 56015 |oo . . 0.041 | None- oo —eo-_ Low__...__] Low.
CL_.__.___ A-4 100 100 ] 65080 0.2t00.5 0.166 | None._ - ooeoo_. Low_____.. Low.
ML-CL___.| A-4 100 100 80to90 | 0.2t0 0.5 0.166 | None_....__..-_. Tow____... Low.
o) PR A4 100 100 | 65t080 | 0.8t05.0 0.166 | None. . ._______. Low.__ .- _ Low.
SM________ A-2 100 100 | 20t030 ] 2. 51050 0.083 | None.o_ oo Low__. ... Low.
CL__._____ A6 100 100 { 80to9 | 0.2t02.5 0.166 | None___.____..__ Low_______ High.
CH._..____ A7 100 100 | 85t 95| 0.0to0. 2 0.150 | None._—o_o______ High__..___ High.
MH_______. A-7 100 100 | 85t095 i 0.2t05. 0 0.150 | None_--oooooano Low.______. High.
CH.______. A-7 100 100 | 851t095| 0.0t00. 2 0.183 | None.-—oooceeooe Low____..__ High.
CL____.__. A-7 96| 80to90 | 55t070 | 0.2t0 5.0 0.166 | None.______.._.. Low. . ..__ Moderate.
CL__.____. A-6 96| 80to90 | 60to75| 0.2105. 0 0.166 | None_-cooceuon- Low.oo-o_. Low.
SM__._____ A-2 100 100 15 to 30 54 0.083 | NonCowomoeo o Low.______. Low.
CL_._.___. A-6 100 100 ] 60080 | 0.8t05. 0 0.150 | None_ . -comonn. Low__.-.__ Low.
SM___.____. A-2 100 100 | 20 to 35 5+ 0.100 | None_ _..oooweeoo Low_._--__ Low.
MI-CL_.._| A-6 100 100 | 65to 8 | 0.2t05.0 0.166 | None- o oooneae. Low. ... Low.
CL__._____ A-6 100 100 ] 60to 8 | 0.8t0 5. 0 0.150 | None__ .. __..—... Low___-o.. Low.
SM__.._.___ A-2 100 100 | 20 to 30 54 0.100 | None_ - -oooooan__ Low. __..__ Low.
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Tasre 8.—Brief description of soils and their

[Absence of data

v Classification
Depth
Map Soil name Site and soil deseription of
gymbol profile
USDA
. . Inches

GsA Glyndon silt loam, nearly level. | Deep, caleareous soil in water-deposited material; 0to 60 | Silt loam__________.____
214 feet to seasonally high water table.

Ha Hamar fine sandy loam. A noncalearcous, moderately light textured, 0 to 60 | Fine sandy loam_._______
moderately wet soil in depressions of sandy mate-
rial; rapidly permeable subsoil and substratum;

144 feet to seasonally high water table.

Hb Hamerly complex. Moderately fine textured, calcareous soils in 0 to 60 | Loam and clay loam_____
glacial till; 2}4 feet to seasonally high water table.

Hf Hamerly-Aastad loams. A complex of Hamerly and Aastad loams. See |_ . . __ | .o . ... _.
Flamerly complex and Aastad loam for descrip-
tions; 3 feet to seasonally high water table.

Hh Hamerly-Svea loams. Deep, calearcous soils in medium-textured glacial |___ . _____ | .. ___ . .. ___
till. See data for Flamerly complex and Svea
loam.

Hkx Hecla fine sand. Coarse-textured soil that is dark in color to a depth 0to 12 | Loamy finesand____._._
of 10 to 20 inches and is underlain by light- 12 to 60 | Finesand_______.___.___
colored fine sand; 5 feet to seasonally high water
table.

HI1Ax Hecla fine sandy loam, nearly | Dark, moderately coarse textured soils that have 0 to 20 | Fine sandy loam._______

level. coarse-textured subsoil and substratum; 5 feef 20 to 60 | Loamy fine sand and

HIBx Hecla fine sandy loam, undulat- to seasonally high water table. fine sand.

ing.

HmA Heela fine sandy loam, moder- | Moderately coarse textured and coarse textured 0 to 30 | Fine sandy loam and

ately shallow, nearly level. soil, underlain by medium to fine-textured water- loamy fine sand.

deposited material; 4 to 5 feet to seasonally high 30 to 60 | Silty clay loam._._._____
water table.

HnAx Hecla loamy fine sand, nearly | Coarse-textured soil in water-deposited sands 0 to 60 | Loamy finesand. .. _.__._
level. that may have been reworked by wind. Se-
verely eroded areas have a choppy relief of gen-
crally less than 5 feet; 5 feet to seasonally high
water table.

HoA Hecla loamy fine sand, moder- | Coarse-textured soil, underlain by silty material at 0 to 30 | Loamy fine sand________
ately shallow, nearly level. 114 to 4 feect; 4 to 5 feet to seasonally high water 30to 60 | Loam_______________._.
table.
Hwx Hecla-Maddock  loamy fine | Deep, very sandy soils on slopes of 3 to 9 percent; 0 to 60 | Loamy fine sand________
sands. 4 to 5 feet to scasonally high water table.
Hz Hegne clay. Deep, fine-textured, calecareous soil in water-de- 0to60 | Clay._________.______..

posited clay on the very nearly level glacial lake
plain; 2 feet to seasonally high water table.

Hfa Hegne-Fargo clays. Compnlex of Hegne clay and Fargo clay. See those | .o o |oooo o
soils for deseriptions.

La Lamoure silty clay loam. Deep, moderately wet soil on bottom land; generally 0 to 60 | Silty clay loam___.._.___.
caleareous at or near surface; may be saline in
some places; 1}4 feet to seasonally high water
table.

Lt La Prairie and Fairdale soils. Deep, dark, very nearly level soils on bottom land. 0 to 60 | Silt loam and silty clay
loam.

See footnotes at end of table.
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estimated physical and chemical properties *—Continued

indicated by dashed lines)

Classification—Con- Percentage passing
tinued Available )
Permeability |  water Salinity Dispersion | Shrink-swell
] capacity potential
Unified AASHO No. 4 No. 10 No. 200
sieve sieve sieve
Inches per hour | Inches per inch )
ML-CL____| A-6 100 100 | 651085} 0.8to 5.0 0.166 | None...____._____ Low__.___. Low.
SM_o__.___. A-2 100 100 20 to 35 2.5t05.0 0.116 | None. .. __.___._.__ Low_._____ Low.
CL_._____. A-6 97 | 85t095| 55t075| 0.2t05.0 0.166 | Slight.....____.__ Low___...__ Moderate,
____________________________________________________ S N SO US FRRE
SM...____. A-2 100 100 | 25 to 40 54 0.083 | None__-._______. Low_______ Low.
SM.__.__ ... A-2 100 100 15 to 25 5~ 0.058 } None____________ Low_______ Low.
SM.oa. .- A-2 100 100 | 25t040 | 2.5 to 54 0.141 | None__.___._____ Low______. Low.
SM...__._. A-2 100 100 15 to 30 54 0.100 | None___.________ Low______._ Low.
SM.__..___. A-2 100 100 ] 15t030 ] 2.5t05.0 0.125 | None________..__ Low_____.. Low.
Cl._.._.__ A-6 100 100 | 75090 ) 0.2t05 0 0.166 | None. ... _..___. Moderate_._| Moderate.
SM____.___ A-2 100 100 15 to 30 5 0.100 | None_ . ___._.____ Low. . ...__ Low.
SM.__.__.___ A-2 100 100 15 to 30 5 0.100 | None. - _._.______ Low____..__ Low.
Cloo...__.. A-6 98 95 60to 80 | 0.2t05.0 0.166 | None__.__._____.. Low. ___.__ Low.
SM_._.____. A-2 100 100 15 to 30 54 0.083 | None_________.__| Low_______ Low.
CH________ A-T7 100 100 | 80to95 | 0.2t05. 0 0.183 | None.._._____..__ Low___._.. High.
CL._______ A-T7 100 100 70t085 ] 0.2t05.0 0. 183 | None to slight. . __} Low._____.._ Moderate.
CL._.____. A-T7 100 100 { 70t090 [ 0.2t05.0 0.166 | None.....__._._. Low_.____.. Moderate.
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SOIL SURVEY SERIES 1958, NO. 28

TasLe 8.—Brief description of soils and their

[Absence of data

Classification
Depth
Map Soil name Site and soil description of
symbol profile
USDA
. Inches

Lp La Prairie silt loam. Deep, dark, very nearly level soil on bottom land; 0to60 | Siltloam._ ___ . _________
4 feet to scasonally high water table. 0 to 60 | Silty clay loam__.__.______

MdBx Maddock loamy fine sand, undu- | Fine-textured soil, on 3 to 6 percent slopes, that is 0 to 12 | Loamy fine sand and

lating. underlain by glacial till at a depth of 12 to 28 or 48 fine sand.
inches; 3 to 5 feet to seasonally high water table. 120r48 | Clay loam._ ... ____
to 60
MdC Maddock loamy fine sand, roll- | Fine-textured soil, on 6 to 15 percent slopes, that 0 to 18 | Loamy fine sand and
ing. is underlain by glacial till at a depth of 18 inches; or 60 fine sand.
4 to 5 feet to seasonally high water table. 18 to 60 { Clay loam______________
MkAx Maddock fine sandy loam, mod- | Moderately fine textured soils, on 0 to 6 percent 0 to 20 | Fine sandy loam._______
erately shallow, nearly level. slopes, that are underlain by glacial till at a or 40

MkBx Maddock fine sandy loam, mod- depth of about 20 inches; 4 to 5 feet to seasonally | 20 or 40 | Clay loam______________
erately shallow, undulating. high water table. to 60

MkCx Maddock fine sandy loam, mod-
erately shallow, rolling.

OaA Overly silt loam, nearly level. Deep, dark, medium to moderately fine textured 0to 60 | Silt loam _______________

OcB Overly silty clay loam, undulat~ soils in water-deposited material; 4 feet to sea- 0 to 60 | Silty clay loam__.________

ing. sonally high water table.

Os Overly-Aastad silt loams. Complex of Overly silt loam and Aastad loam. || . ...
See those soils for description.

ovC Overly and Barnes silt loams, | Water-deposited soils and. glacial-till soils, on 3 to 0to 60 | Silt.loam . .. ____._..

rolling. 9 percent slopes, in an area between the glacial
lake plain and the glacial till plain; 3 feet to sea-
sonally high water table.

OyA Overly-Bearden silty clay loams, | Complex of Overly silty clay loam and Bearden |- _____.

nearly level. silty clay loam. See those soils for description,

Pa Parnell soils. Moderately fine textured soil in kettle holes or 0 to 60 | Silty ¢lay loam__._______
other depressions of the glacial till plain; ponded
occasionally.

Pe Perella silty clay loam. Deep, dark, noncaleareous soil in depressions of the 0 to 30 | Silty clay loam._.__.____
glacial lake plain; 1% feet to seasonally high 30 to 60 | Silty clay toam_..________
water table.

Ra Rauville soils. Wet, poorly drained soils in calearcous, water- 0 to 30 | Silty clay loam__._______
deposited material on bottom lands. Stratified 30 to 60 | Variable_..__ ... ._____
sands, silts, and clays at depth of 30 inches.

RhA Renshaw loam, nearly level. Moderately deep, medium-textured soils underlain O0to 18 | Loam . _______ . __.._

RhB Renshaw loam, undulating. by gravel and sand at depth of 16 to 36 inches; or 36
5 feet to scasonally high water table. 18 or 36 | Gravel and sand..____.__

to 60

Ro Renshaw and Sioux soils, Shallow soils underlain by gravel less than 16 0 to 10 | Loam and sandy loam____
inches from the surface; 5 feet to seasonally or 16
high water table. 10o0or 16 | Gravel. .. ___ .. ____

to 60
SpA Spottswood-Wessington  loams, Medium-textured soils underlain by shaly sand 0to24 | Loam . oo ___.__
nearly level. and gravel at depth of about 2 feet; 5 feet to | 24 to 60 | Sand and gravel...______
seasonally high water table.

St Stirum and Arveson loams, Medium-textured, saline soils in low areas of the Oto 18 | Loam_ oo
glacial lake plain, underlain by sandy material or 30
at depth of 18 to 30 inches; generally high in 18 or 30 | Loamy fine sand and fine
percentage of exchangeable sodium below the to 60 sand.

See footnotes at end of table.

top 6 inches; 134 feet to seasonally high water
table.
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estimated physical and. chemical properties *—Continued
indicated by dashed lines]
Classification—Con- Percentage passing
tinued Available
Permeability water Salinity Dispersion | Shrink-swell
capacity potential
Unified AASHO No. 4 No. 10 No. 200
sieve sieve sieve
Inches per hour | Inches per inch

CL_.___.__.. A-6 100 100 65 to 85 0.2t0 5.0 . 166 | None_ _ _ ... _-.__ Low___.____ Low.
CL______.. A-T7 100 100 75 to 90 0.2t05.0 0.183 | None.. ..o ___._ Low___._._ Moderate.
SM___..._.. A-2 100 100 15 to 30 5 0.058 | None. oo oooeno. Low__.___. LO\\?.
Cl.__ ... A-6 96 | 75t090 | 55to70 | 0.2to2.5 0.183 | Slight.__._..._.. Low.__.... Moderate.
SM___.._._. A-2 100 100 15 to 30 54 0.058 | None_ o ___ Toow_______ Low.
CL..._..._ A-6 96 | 75t090 | 556070 | 0.2t02.5 0.183 | Slight..__________ Low__.___.. Moderate.
SM__._.___. A-2 100 100 20 to 35 2.5t05.0 0.133 | None.___ oo Low._._____ Low.
Cli_____._.. A-6 96 75 to 90 55 to 70 0.2%t02 5 0.183 | Slight__ . _____ Tow_______ Moderate.
Cli_ ... __._ A-6 100 100 70 to 90 0.2t05.0 0.166 | None. . _—o___._ Low___..___ Low.
CH________ AT 100 100 | 75t095 | 0.2t05. 0 0.183 | Noneo_ oo Low__._____ High.
Cli_..____ A-6 98 90 to 95 65 to 85 0.2t05.0 0.166 | None_ - _._-._____ Low______._ Low.
CH_...___. A-T7 99 97 | 90to 95| 0.2t02.5 0.183 | None__oo—-______ Low..oooo_ High.
CH.__.___. A7 100 100 | 80t090 | 0.2t00.5 0.166 | None. __...._____ Low. . _.._. Moderate.
CH._ ... __ A7 100 100 80 to 90 0.2t00. 5 0.166 | None.__ .. ___ Low.____... Moderate.
Cl__.__.__ A-6 100 100 85 0.2t05. 0 0.166 | None_ - ooooeooo. Low. . _._.. Moderate..
ME_ ... .. A~4 100 100 | 60t080 | 2.5t05.0 0.150 | None. - o—oooo_._ Low__-....| Low.
GW, SW___| A-1 50 15 to 30 5 54 0.016 | None. o oo o Low.____.._ Low.
MLiooooo. A4 97 97 | 506070 | 2 5%05 0 0.150 | Nonee - vomeee--. LOW- - no . Low.
GW.__ .. A-3 30 to 45 10 to 20 5 54 0.016 | None_ . .cuoooon Low_ .. ... Low.
ML A4 100 100 | 50to 60 ] 2. 5to 5. 0.150 | None..ococuono_ Low_ ... Low.
SW, GW__._| A-1 20 to 75 10 to 35 3 to 5 BES 0.016 | None~o—_cono-. Low___.__. Low.
CL_____... A-4 100 100 | 55t070) 0.2%05.0 0.150 | Slight__woeeooo. Moderate...| Low.
SM__..__._. A-2 100 100 20 to 35 2. 5t0 5+ 0. 100 | Moderate. e - Low. _.._._ Low.
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SOIL SURVEY SERIES 1958, NO. 28

TaBLe 8—DBrief description of soils and their

[Absence of data

to seasonally high water table.

v Classification
Depth
Map Soil name Site and soil deseription of
symbol profile ]
USDA
Inches

Sv Svea loam, Deep, medium-textured soil in friable glacial till; 0to60 | Loam____________.______
3 feet to seasonally high water table.

Tk Tetonka silt loam. Deep soil that has a distinct, gray, leached horizon Oto 15 | Siltloam_______________
and is in kettle holes or other depressions of the 15t0 60 | Clay loam_____._________
glacial till plain; 1%4 fect to seasonally high water
table.

Tp Tetonka and Parnell soils. See Tetonka silt loam and Parnell soils for deserip- |- oo .
tion; 134 fect to seasonally high water table.

Un Ulen fine sandy loam, moderately | Deep, moderately sandy, calcareous soil over 0to 36 | Fine sandy loam.________

shallow. medium-textured glacial till or lacustrine silts. 36to 60 | Loam________._________._
VaD Valentine fine sand, hilly. Stabilized sand that is dark in the top 1 or 2 inches 140 60 | Finesand______________
and has relief of about 50 feet; 5 feet to seasonally
high water table.
VhC Valentine-Hecla fine sands, | About 5 inches of dark loamy fine sand and fine 0 to 60 | Loamy fine sand and fine
hummocky. sand underlain by a lighter colored fine sand in sand.
choppy relief that varies from 3 to 8 feet; 5 fect
to seasonally high water table.
ZmC Zell silt loam, rolling. Deep, medium-textured soils with a thin surface 0to 60 | Silt loam___.___________
ZmD Zell silt loam, hilly. layer; along banks of the Wild Rice River; 5 feet

1 All soils are slightly alkaline; average pH values in soil profile vary from 6.5 to 8.3.
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Classification—Con-

Percentage passing

tinued Available
Permeability water Salinity Dispersion | Shrink-swell
capacity potential
Unified AASHO No. 4 No. 10 No. 200
sieve sieve sieve
§ Inches per hour | Inches per inch
Ch______.. A-6 96 90 to 95 55 to 75 0.21t05.0 36 | None. .. _________ Low__._____ Moderate.
ML-CL._._| A-7 99 90 to 95 70 to 85 0.2to 5.0 0.150 | None____.________ Low.__.____ Low.
CL_____.__ A-6 02| 80to90 | 55t075 | 0.2t05. 0 0.166 | None.________._. Tow._.__.__ Moderate.
SM________ A-2 100 100 25 to 35 . Hto 5.0 0. 141 | None____________ Low____.__. Low.
CL__ ... .. A-6 96 92 55 t0 70 0.2t035.0 0.166 | None______._____._ Low__._ ... Moderate.
SM______ . A-2 100 100 15 to 25 54 0.041 | None_ . _ . ________ Low_____.. Low.
SM_______._ A-2 100 100 15 to 30 54 0.058 | None_ _ . ____.____ Low__._.___ Low.
MIL-CL___.| A-6 100 100 70 to 90 0.2%t05.0 0.150 | None_______.____ Low___.____ Low.

2 About 60 percent of material will not pass the 3-inch sieve; majority of stones are larger than 1 foot in diameter.

684—146—04——35
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SOIL SURVEY SERIES 1958, NO. 28

Table 9.—Engineering

Suitability of soil material for—

Suitability as source of—

Vertical alinement for highways

Map Susceptibility
symbol Soil to frost action
Road subgrade Road fill Topsoil Sand and gravel Soil material Drainage
Aa Aastad clay loam. Susceptible. .. _. Poor..........C TPoor.____.__..... Good__......... Unsuitable.__.__ Not.suitable under thin, flexi- | May need some
ble base courses or bitumi- drainage in low
nous surfaces; moderate areas.
shrink-swell potential.
Ab Aastad loam, Moderately [R2076) S Fair.__.......... Good..._____..__ Unsuijtable__..._ Not suitable under thin, flexi- [ Low areas may
susceptible. ble base courses or bitumi- need drainage.
nous surfaces; moderate shrink-
swell potential.
Ac Aastad-Cresbard Moderately Very poor...... Fair to poor...__ Fadro. oo Unsuitable...... Not suitable under thin, flexi- | May need some
loams. susceptible, ble base courses or bitumi- drainage.
nous surfaces; low to high
shrink-swell potential; some
dispersion.
Ad Aberdeen silt loam. Susceptible_.... Poor to very Poor to very Faire_.___._____ Unsuitable._____ Subject to volume change; not | Seasonal high
poor, poor. suitable under thin, flexible water table;
base courses or bituminous may need
surfaces; lacks bearing power drainage.
after moisture enters.
Ae Aberdeen-Exline silty | Susceptible.._... Poor to very Poor............ Faiv._ ... Unsuitable....._ Not suitable under thin, flexi- | Need drainage- ...
clay loams. poor. ble base courses or bitumi-
nous surfaces; low to high
shrink-swell potential; some
dispersion.
Am Artesian ponds. Susceptible. ... Unsuitable; Unsuitable; dis- | Unsuitable._____ Unsuitable__.... Unsuitable_ ... Need drainage....
high water persion and
table and salt content.
dispersion.
An Arveson fine sandy Susceptible..._._ FPair.... oo ... Fair. .. ... Poor; saline..___ Poor; high con- Suitable under thin, flexible | Needs some drain-
loam, tent of silt. base courses or bhituminous age: high water
surfaces; not subject to table.
volume change.
BbC Barnes-Buse loams, Slightly suscep- | Fair._._.._._... Fair.... ... Good....o...... Unsuitable._____ Not suitable under thin, flex- | Generally well
rolling. tible. ible base courses or bitumi- drained.
BbC2 Barnes-Buse loams, nous surfaces; should have a
rolling, eroded. course of A-1 or A-2 soils.
Be Barnes-Buse stony Slightly suscep- | Fair...._______. Fair.....o...__. Poor because of | Unsuitable..____ Not suitable under thin, flex- | Generally well
loams. tible. stones. ible base courses or bitumi. drained.
nous surfaces; should have a
course of A-1 or A-2 soils;
contain many stones more
than 1 foot in diameter.
BdB Barnes-Svea-loams, Slightly suscep- | Fair....__._____ Fair._.._______. Good...___..___. Unsuitable..__._ Not suitable under thin, flexi- | Generally not
undulating. tible. ble base courses or bitumi- needed.
BdB2 Barnes-Svea loams, nous surfaces.
undulating, eroded.
Bf Bearden silty clay Susceptible...-.. Poor. ..o Poor_.__........ Excellent.....__. Unsuitable._.... Not suitable under thin, flexi- | Surface and sub-
loam. ble base courses or bitumi- surface drainage
nous sutfaces; should have a needed.
course of A-1 or A-2 soils,
Bk Bearden-Tetonka silt | Suseeptible._.___ Poor_.__._____. Poor._.__.._..__. [ 10147 D— Unsuitable..____ Not suitable under thin, flexi- | Need some drain-
loams. ble base courses or bitumi- age.
nous surfaccs.
Br Borup, Colvin, and Very suscep- Poor. _._.__.._. Poor._..._...._. Excellent....____ Unsuitable._.... Not suitable under thin, flexi- | Surface and sub-
Perella solls. tible. ble base courses or biturmi- surface drainage

nous surfaces; should have a
course of A-1 or A-2 soils.

needed,
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Farm ponds

Reservoir area

Embankment and
dikes or levees

Irrigation

Agricultural drainage

Land leveling

Application of water

Terraces and
diversions

Waterways

Corrosiveness
of pipelines in
soil

Holds water
well.

Holds water
very well.

Hold water
well.

Holds water
well if kept
wet.

Hold water well.

Hold water well_

Highly permea-
ble; water
table can be
tapped; may
fluctuate con-
siderably.

Hold water well.

Hold water well_

Hold water well_

Holds water well

Hold water well.

Hold water well_

Slowly permeable;
good embankment
material for small
dams.

Slowly permeable;
good embankment
material for small
dams.

Slowly permeable;
hard to compact;
subject to disper-
sion; some cracking
possible.

Impervious when
compacted; poor
shearing strength;
]x])oor workability;

igh dispersion;
fair as homogeneous
embankment,; fair
as core material;
subject to cracking.

Slowly permeable__.__

Unsuitable; high dis-
persion and easily
eroded.

Semipervious to im-
pervious when
compacted; good
shearing strength;
fair workability;
good as homogene-
ous embankment.

Impervious when
compacted; fair
shearing strength;
good to fair work-
ability; good as
homogeneous em-
bankment,; excellent
as core material.

Impervious when
compacted; fair
shearing strength;
good to fair work-
ability; good as
homogeneous em-
bankment; excellent
as core material.

Fair embankment
material.

Impervious when
compacted; fair
shearing strength;
good to fair work-
ability; good as
homogeneous em-
bankment, excellent
as core material,

Slowly permeable;
good embankment
material.

Impervious when
compacted; fair
shearing strength;
good as homogene-
ous embankment;
excellent as core
material.

None needed....._._._

None needed_...__..__

Moderately well
drained; slow per-
meability; slow
surface drainage.

Moderately well
drained; slow per-
meability; slow
surface drainage.

Need dralnage.._...._.

Poorly drained;
source of water
should be con-
trolled.

Needs surface and
subsurface drainage.

Well drafned._._._.._.

Well drained._._.______

Well drained...

Needs surface drain-
age; may need sub-
surface drainage
also.

Need surface drainage.

Need surface drain-
age, may need sub-
surface drainage.

Not suggested; per-
meability slow.

Not suggested; perme-
ability slow; not
generally irrigated
by gravity methods.

Not suggested.........

Not suggested. ..

Not suggested.........

Not suitable._.._._...

Easily leveled.__._____

Not suitable._________

Not suitable..________

Not suitable_________.

Suitable_______________

Suitable.....__........

Not suitable; poor
drainage.

Sprinkler only; slowly
permeable substra-
tum.

Sprinkler only; slowly
permeable substra-
tum.

Not suggested..._.. a--

Not suggested; slowly
permeable and
high in salt.

Not suggested; very
slowly permeable.

Not sultable_ _________

If well drained, can be
irrigated by gravity
or sprinkler.

Sprinkler; only mod-
erately permeable;
slowly permeable
in subsurface layers.

Generally not cultf-
vated; sprinkler ‘ir-
rigation of pasture
possible.

Sprinkler; only exces-
sive and irregular
slopes.

Subsurface drainage
needed; slightly
saline.

Gravity or sprinkler..

Not suitable; poor
drainage.

Irregular topogra-
Irrelgular topogra-

phy.

Not needed.........

Not needed.........

Not needed._.......

Not suitable_._.__..

No problem.._.._._.

[rregular topog-
raphy; resistant
to erosion; some
stones.

Stones are quite &
problem.

Not practical.___....

No particular
problem.

No problem._.......

Generally not used..

Nonerosive when
vegetation is es-
tablished.

Resistant to erosion;
no problem when
vegetation is
established.

Erosion may be a
problem because
of dispersion.

Erosive

No problem_________

Not sultable

No problem

Resistant to erosion;
no problem where
vegetation is es-
tablished.

Stones are the major
problem.

Erosion may be a
problem until
vegetation is
established.

No particular
problem.

No problem_______._

No particular
problem.

Corrosive.

Corrosive.

IHighly corrosive.

Highly corrosive.

Corrosive.

Highly corro-
sive.

Corrosive,

Corrosive.

Corrosive.

Corrosive.

Corrosive.

Corrosive.

Corrosive,
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SOIL SURVEY SERIES 1958, NO. 28

TABLE 9.—Engineering interpretation

Suitability of soil material for—

Suitability as source of—

Vertical alinement for highways

Map Susceptibility
symbol Soil to frost action
Road subgrade Road fill Topsoil Sand and gravel Soil material Drainage

BvD Buse-Barnes loams, Not susceptible. | Fair.....__.__. Faite oo oo POOT . e Unsuitable..______ Not suitable under thin, flex- | Water moves

strongly rolling, ible base courses or bitumi- through soils

BvD2 Buse-Barnes loams, nous surfaces; should have slowly; some

strongly rolling, a course of A-1 or A-2 soils. drainage may
eroded. be needed.

Cp Colvin and Perella Susceptible._._. Very poor_.____ Very poor....... Subject to volume change; not | Flow of gravita-

soils, saline. suitable under thin, flexible tional water
base courses or bituminous slow; ordinary
surfaces; lack bearing power drainage instal-
after moisturce enters; need lations of little
insulating course of A-1 or value.
A-2 soils under base courses
or bituminous surfaces.

Dc Dimmick clay. Susceptible_.._.. Very poor; }300) Poor; surface Unsuitable.____.. Not suitable under thin, flex- | Flow of gravita-
subject to layer saline. ible base courses or bitumi- tional water
consolidation nous  surfaces; volume slow; ordinary
under high change critical; lacks bear- drainage instal-
fills, ing power when wet; poor lations of little

workability; needs insulat- value,
ing course of A-1or A-2 soils
under base courses or bitu-
minous surfaces.
Dm Dimmick clay, Susceptible...... Very poor...... Very poor....... Poor. .oeee. Unsuitable_.___._. Subject to volume change; not | Needs drainage. ..
basins. sultable under thin, flexible
base courses or bituminous
surfaces.

Dv Divide loam. Susceptible____._ Fair to good....| Fair to good..._. Excellent for Top 2 feet fair; substratum | May require some
gravel surfae- very good for base courses drainage becausc
ing; fair for under bituminous surfaces; of water table.
asphalt; poor excellent workability.
for concrete
(shaly).

EcA Eckman silt loam, Slightly sus- Top 234 fect Substratum Excellent...... Unsuitable._____._ Top 234 feet not suitable un- | Do not need

nearly level. ceptible. poor; sub- fair; surface der thin, flexible base special. drainage.

EcB Eckman silt loam, stratum fair, material poor. courses or bituminous sur~

undulating. faces; substratum is some-
what better material.
EmB Eckman and Mad- Slightly Top 214 feet Surface ma- Excellent__...___ Unsuitable_._____. Top 2% feet not suitable un- | Do not need
dock loams, susceptible. poor; sub- terial poor; der thin, flexible base special drainage.
undulating. stratum substrataum courses or hituminous sur-
EmC Eckman and Mad- good. good. faces; substratum good.
dock loams, rolling.
Ex Exline complex. Very suscep- Very poor.___.. Very poor._.___. Fairo ... Unsuitable.___..__ Not suitable under thin, flex- | Flow of gravita-
tible. ible base courses or bitu- tional water is
minous surfaces; volume slow; ordinary
change critical; should have drainage s of
base course of A-1 or A-2 little value; nced
soils. insulating course
of A-1or A-2soils
under base cours-
es or bituminous
surfaces.

Fc Fargo clay. Susceptible. ... Very poor; PooOr. oo Excellent._._____ Unsuitahle..__._.. Not suitable under thin, flexi- | Flow.of gravita-
subject to ble base courses or bitumi- tional water is
¢onsolidation nous surfaces; volume slow; ordinary
under high change critical; lacks bearing drainage instal-
fills. power when wet; poor work- lations are of

ability; needs insulating little value.
course of A-1 or A-2 soils

under base courses or

bituminous’ surfaces.

FoB Forman-Aastad Not susceptible.| Poor.__________ PoOT- e Fairo.___.______ Unsuitable._______ Same as Fargo clay; low to | Flow of gravita-

loams, undulating. moderate volume change. tional water is

FoB2 Forman-Aastad Not suitable under thin, slow; ordinary

loams, undulating, flexible base courses or drainage instal-
eroded. bituminous surfaces; volume lations are of

Fs Forman-Aastad change critical; lack bearing little value.

stony loams. power when wet; poor.work-

FvC Forman-Buse loams, ability; mneed insulating

rolling. course of A-1 or A-2 soils
FvC2 Forman-Buse loams, under base courses or bitu-

rolling, eroded.

minous surfaces. Have
better internal drainage
than Fargo clay.
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water well.

Holds water
well.

Holds water
well.

Hold water
well.

ous; top 2)¢ feet can
be used as core ma-
terial; substratum
can be used as shell
material, but it is
subject to wave
erosion.

Impervious when
compacted; volume
change critical; sub-
ject to cracking;
poor material for
homogeneous em-
bankment or core;
unsuitable for shell
material because of
high dispersion,

Impervious when
compacted; volume
change critical;
subject to cracking;
poor material for
homogencous em-
bankment; poor
workability; poor
shearing strength.

Impervious when
compacted; fair
shearing strength;
good to fair work-
ability; fair to poor
as homogeneous
embankment.

684~-146—64——6

Needs agricultural
drainage; vegeta-
tion hard to
establish.

Needs surface drain-
age; subsurface
drainage is desirahle
if practical.

No problem; ad-
joining soils in
depressions may
necd drainage.

extensively leveled.

Not suggested________.

May be leveled if
surface drains are
installed.

Not suggested__..__..-

ately permeable;
substratum rapidly
permeable,

Not suggested; high
content of sodinm;
needs leaching and
gypsum,

Not suggested for
gravity or sprinkler;
slow permeability
and infiltration.

Questionable; slow
infiltration.

needed.

No problem if
necded,

Terraces not sug-
gested; no problem
with diversions.

Short slopes..o-...

established.

No problem__.___._.

No problem...._._._.

No problem;
resistant to
erosion.

Farm ponds Irrigation
Corrosiveness
Agricultural drainage Terraces and Waterways of pipelines
Reservoir area Embonkment and Land leveling Application of water diversions in soil
dikes or levees
Hold water Same as Barnes-Buse | Well drained__._______ Toorough.___..______. Generally not cul- Slopes are steep and | Gully control and Corrosive.
very well, loams, rolling; also tivated. irregunlar; stones walerways are
stony; impervious are numerous. needed but may
when compacted; be hard to
fair shearing establish.
strength; good as
homogeneous em-
bankment; excel-
lent as core ma-
terial; stony.
Hold water Some dispersion; sub- | Need surface drain- Not suggested.___..._.. Very slowly perme- Gienerally not No special con- Saline parts
very well. ject to cracking age; no particular able; generally applicable. struction prob- highly corro-
when dry;piping construction prob- nonirrigable. lems. sive; other
possible through lem; spoil banks parts moder-
cracks; hard to com- should be kept low. ately corrosive.
pact because of
moisture content;
low density.
Holds water Impervious when Needs surface drain- May be leveled if Not suggested for Terraces not sug- No problem.___...___ Corrosive,
very well. compacted; volume age; subsurface surface drains are gravity or sprink- gested; no prob-
change critical; sub- drainage desirable installed. ler; slow permeabil- lem with
ject to cracking; if practical. ity and infiltration. diversions.
poor material for
homogencous em-
bankment; poor
workability; poor
shearing strength.
ITolds water Cracks when dry_____. Needs surface drain- Not suggested.._______ Very slowly perme- Not needed........_ No construction Corrosive.
well. age. able; nonirrigable. problem.
Too permeable_.| Top 2 feet fair; sub- Requires some addi- Suitable on 0 to 3 per- | Sprinkler on steeper Not needed__.._..__ Not needed...__.__. Corrosive.
stratum not suit- tional drainage. cent slopes; ditches slopes; gravity on
able for embhank- may need lining. flatter slopes.
ment; good for shell
material if core is
impervious.
Hold water Semipervious to im- Well drained..._..... Slopes of 0 to 5 per- Moderate permeabil- | No problem if Can easily be | Corrosive.
well, pervious when com- cent can be leveled ity; high water- necded. established where
pacted; fair shearing at a reasonable cost. holding capacity; needed.
strength; fair to good land for
good workability; irrigation.
fair material for
homogeneous
embankment.
Do not hold Substratum is pervi- | Well drained..__...... Too sloping to be Surface layer moder- No problem if Can easily be Noncorrosive,

IHighly corro-
sive.

Corrosive.

Corrosive.
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TABLE 9.—Engineering interpretation

Suitability of soil material for—

Suitability as source of—

Vertical alinement for highways

Map Susceptibility
symbol Soil to frost action
Road subgrade Road fill Topsoil Sand and gravel Soil material Drainage
Fw Fresh water marsh.l | oo |eocimcrcmaccacmee]ocunetamnememmmman]scamnamammemmasen |comomarecamcacocon s crremme e m e eee e e [ am—m e — e —————
Ga Gannett loamy fine Susceptible...... Fair. oo eeennas Fair.. oo | E:0) Poor; high con- Suitable under thin, flexible | Needs some
sand, tent of silt. base courses or bituminous drainage; has
surfaces; not subject to high water table.
volume change.
GgA QGardena-Glyndon Not suseeptible.| Surface ma- Surface ma- Excellent_....._. Unsuitable..._._.. Top 20 inches not suitable | No problem_______
loams, sandy terial fair; terial fair; under thin, flexible base
substratum, nearly substratum substratum courses or bituminous sur-
level. good. good, faces; substratum very good
under structural pavements.
GmA Gardena-Glyndon Moderately ) ;3 { S %] Goodoeaaee. Unsuitable..oc.... Not suitable under thin, flexi- | May need some
silt loams, nearly susceptible. ble base courses or bitumi- drainage.
level. nous surfaces; low volume
change.
GoA Glyndon loam, sandy | Not susceptible.| Surface ma- Surface material | Excellent ...____ Unsuitable......_. Top 20 inches not suitable | High water table..
substratum, nearly terial fair; fair; substra- under thin, flexible base
level. substratum tum good. courses or bituminous sur-
good. faces; substratum very good
under structural pavements.
GsA Glyndon silt loam, Moderately Faitoceooooaoaos Fair ceeeaceaneos Good.oocooaine Unsuitable..._.... Not suitable under thin, flex- | May need some
nearly level. suseceptible. ible base courses or bitumi- drainage.
nous surfaces; low volume
change.
Ha Hamar fine sandy Susceptible-..--- Excellent...._.. Excellent....... Falroooococoeooes Poor because of Good for subgrade and base | Needs drainage
loam. silt. course under any type of because of high
surfacing. water table.
Hb Hamerly complex. Moderately Very poor-._._. Very poor; hard | Fair-.co..oo__._. Unsuitable..._.___ Not suitable under thin, flex- | Flow of gravita-
Hf Hamerly-Aastad susceptible. to compact; ible base courses or bitumi- tional water is
loams.? elastic, nous surfaces; subject to slow; ordinary
volume change; lose bearing drainage instal-
power after moisture enters; lations are of
need insulating course of A-1 little value.
or A-2 soils under base
courses or bituminous stur-
faces.
Hh Hamerly-Svealoams3.| Low suscepti- Fairaceacaaoaae Faireoe e (701, 7¢ DR, Unsuitable..con... Not suitable under thin base | Low areas may
bility. courses or bituminous sur- need drainage.
faces.
Hkx FHecla fine sand. Slightly sus- Very good...... Very good; Poor_ oo Poor source for Good shearing strength when | Well drained...._.
ceptible. susceptible to concrete or as- compacted; low compressi-
wind erosion. phalt road sur- bility; fair workability; ex-
faces; good for cellent as a base course under
mixing with flexible or bituminous sur-
high clay soils. faces.
HIAX Hecla fine sandy Not susceptible.| Good........._. GoOdaecaea (€177 P Poor; too many Suitable for base course under | Do not need,
loam, nearly level, bituminous surface when special drainage;
HIBx Hecla fine sandy compacted and drained; not good per-
loam, undulating. subject to volume change. meability.

See footnotes at end of table.
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Farm ponds

Trrigation

ITold water
well; require
no sealing.

Hold water
well,

Poor; does not
hold water
well.

Do not hold
water well;
require seal-
ing of pond
area and clay
core in dam..

gencous embank-
ment; erosion
critical.

Subject to cracking
when dry; piping
possible through
cracks; hard to com-
pact; low density.

Slowly permeable;
good for embank-
ments,

Semipervious; good
shearing strength;
fair workability;
fair for homogene-
ous embankment;
should have a core
of impervious soil;
crosive.

Permeable; require
clay core in center
of dam; good den-
sity; subject to
wave erosion.

May need surface
drainage; no prob-
lem in construction
of drains.

Generally not needed -

None needed........_

Well drained if
ditches are con-
structed; soils ero-
sive under concen-
trated flows,

Net suggested........_

Generally suitable;
may have to stock-
pile topsoil.

Not suitable..........

Easily leveled on 0 to
3 percent slopes;
leveling slopes ex-
ceeding 3 percent
would be costly.

Not suggested; slowly
permeable.

Either sprinkler or
gravity,

Not suggested; rapid
infiltration and low
water-holding ca-
pacity.

Either sprinkler or
gravity; may need
ditch lining; length
of runs may be
limited.

Not needed.. e

Generally not ap-
plicable..

Highly erodible. ...

Irregular topog-
raphy on 3 to 6
percent slopes.

No construction
problem.

Erosion may be a
problem.

Highly erodible.....

Erodible under
concentrated
flows; need good
vegetation,

Corrosiveness
Agricultural drainage . Terraces and Waterways of pipelines
Reservoir arca Embankment and Land leveling Application of water diversions in soil
dikes or levees
Highly perme- | Semipervious to Needs surface and Easily leveled......... It well drained, can No problem_.__..._. No problem.______._ Corrosive,
able; water impervious when subsurface drainage, be irrigated by
table can be compacted; good gravity or sprinkler.
tapped bug shearing strength;
may fluctuate fair workability;
considerably, good as
homogeneous
embankment.
Permeable; do | Surface material fair; | May need drainage; Easily leveled___...._. Either gravity or No problem......... No problem._......._ Corrosive.
not hold can be used in ditchbanks may sprinkler; good
water well, center core; sub- be unstable. infiltration rate;
stratum highly good subsurface
permeable; can be drainage; good
used on outer shell; water-holding
subject to wave capacity In surface
crosion. material,
Hold water Semipervious to im- Need some drainage...| Can be leveled........ Either gravity or No problem__._.._._ No problem.......-_] Corrosive.
well, pervious when sprinkler; need’
compacted; fair subsurface drainage.
shearing strength;
fair to good work-
ability; good as
homogeneous em-
bankment; excellent
as core material. ]
Permeable; Surface material fair; | May nced drainage; | Easily leveledao..._._. Either gravity or No problem.____._..._ No problem.____..__ Corrosive,
does not hold can be used in center ditchbanks may be sprinkler; good in-
water well, core; substratum unstable. filtration rate; good
highly permeable; subsurface drain-
can be used on age; good water-
outer shell; subject holding capacity in
to wave erosion, surface material.
Holds water Semipervious to im- Neceds some drainage..| Can be leveled..._._.. Either gravity or No problem..._..... No problem____..... Corrosive.
well, pervious when com- sprinkler; nceds sub-
pacted; fair shearing surface drainage.
strength; fair to
good workability;
good as homogene-
ous embankment;
excellent as core
material.
Permeable; not | Good shearing Needs drainage; sur- Needs drainage before | Needs drainage before | Generally not used | Erosion is critical; Noncorrosive.
recommended;| strength; fair work- face ditches subject it can be made installing irrigation on this soil, velocity of water
high water ability; semipervi- to erosion. irrigable. system. should be kept
table., ous; good for homo- low.

Corrosive; sub-
soil contains
much lime.

Corrosivo.

Noncorrosive.

Noncorrosive. ,
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TABLE 9.—Enginecering interpretation

Suitability of soil material for-

Suitability as source of—

Vertical alinement for highways

Map Susceptibility
symbol Soil to frost action
Road subgrade Road fill Topsoil Sand and gravel Soil material Drainage
HmA Hecla fine sandy Top 30 inches Top 30 inches Top 30 inches Fair to poor.____ Poor. oo Top 30 inches excellent sub- | Generally well
loam, moderately generally not excellent; excellent; grade material for base drained; does
shallow, nearly susceptible; substratum substratum courses under any kind of not need exten-
level. subsurface very poor. very poor. surfacing; in cuts over 2 feet sive drainage.
susceptible. the material would be sub-
ject to volume change and
not suitable under thin,
flexible base courses or bi-
tuminous surfaces.
HnAx | Hecla loamy fine Not susceptible. | Good.-cceoooooo. [€ 707 EUN—— [€ 4737 Poor; too many Suitable for base course under | Do not need spes
sand, nearly level. fines. bituminous surface when cial drainage;
HoA Hecla loamy fine compacted and drained; not good perme-
sand, moderately subject to volume change. ability.
shallow, nearly level.
Hwx Hecla-Maddock
loamy fine sands.
Hz Hegne clay. Susceptible...... Very poor; Poor. ..o Fair ... Unsuitable._.____. Not suitable under thin, | Flow of gravita-
Hfa Hegne-Fargo clays. subject to ftexible base courses or bi- tional water is
consolida- tuminous surfaces; volume slow; ordinary
tion under change critical; lack bear- drainage instal-
high fills. ing power when wet; poor lations are of
workability; need insu- little value.
lating course of A-1 or A-2
soils under base courses or
bituminous surfaces.
La Lamoure silty clay Highly Very poor______ Very poor_....__ Good __..__...._. Unsuitable....._.. Not suitable under thin, [ Need side
loam. susceptible or flexible base courses or bi- drainage.
Lf La Prairie and Fair- susceptible. tuminous surfaces; low vol-
dale soils. ume change; need insulating
course of A-1 or A-2 soil
under base courses or bi-
tuminous surface.
Lp La Prairic silt loam. Susceptible.....- |3 070] SRR Poor. . ._.__.... Excellento______ Unsuitable.__.__. Not suitable under thin, flex- | Needs side
ible base courses or hitumi- drainage.
nous surfaces; low volume
change; neceds insulating
course of A-1 or A-2 soil
under bhase courses or bi-
tuminous surface.
MdBx | Maddock loamy fine | Not susceptible.| Surface ma- Surface ma- Fine sandy ) 5703 Top 18 inches has good work- [ Do not need spe-
sand, undulating. terial very terial very loam is good; ability and is good as a base cial drainage
MdC | Maddock loamy fine good; sub- good; sub- loamy fine course under thin, flexible except in low
send, rolling. stratum fair. stratum fair. sand is poor. bituminous surfaces; the areas.
MkAx | Maddock fine sandy substratum hss fair work-
loam, moderately ability and is not suitable
shallow, nearly under thin, flexible base
level. courses or bhituminous sur-
MkBx | Maddock fine sandy faces.
loam, moderately
shallow, undu-
lating.
MKkCx | Maddock fine sandy .
loam, moderately
shallow, rolling.
OaA Overly silt loam, Moderately Poor._o..._. Pooreo._. ... CGoodaoooooo . Unsuitable..______ Not suitable under thin, flex- | Do not need spe-
nearly level. . susceptible, ible base courses or bitumi- cial drainage.
OcB Overly silty clay nous surfaces; should have
loam, undulating. a course of A-1 or A-2 soils.
Os Overly-Aastad silt
loams.
OovC QOverly and Barnes
silt ﬁ)ams, rolling.
OyA Overly-Bearden silty
clay loams, nearly
level.
Pa Parnell soils, Susceptible.__... Very poor__.._. Very poor___.._.. Poor._____..__... Unsuitable...-._. Not suitable under thin, flex- | Flow of gravita-
Pe Perella silty clay ihle base courses or bitumi- tional water is
oam, nous surfaces; subject to slow; ordinar;
Ra Rauville soils. volume change; lack hearing drainage installa-
power after moisturc enters; tions are of little
need insulating course of| value.
A-1 or A-2'soils under base
courses or hituminous sur-
faces.
RhA Renshaw loam, nearly | First 0 to 18 First 0 to 18 First 0 to 18 Good from 0 to | Excellent for May require pneumatic or | Generally well
level. inches inches good; inches good; 18 inches. gravel surfacing; vibratory compaction to drained.
RhB Renshaw loam, un- moderately oxcellent at excellent good for obtain high density; very
dulating. susceptible; 18 inchesand Dbelow. asphalt; may good under Dbituminous
subsoil not Delow. require washing surfaces.

susceptible.

on concrete.
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Farm ponds

Reservoir area

Embankment and
dikes or levees

Agricultural drainage

Irrigation

Land leveling

Application of water

Terraces and
diversions

‘Waterways

Corrosiveness
of pipelines
in soil

Substratum
holds water
well,

Do not hold
water well;
would re-
quire sealing
of pond area
and clay core
in dam,

Hold water
well.

Hold water
well; strati-
fled layers of
sand may

Holds water
well; strati-
fled layers of
sand may

Core trench
needed to tie
into substra-
tum; have
low runoft
potential.

Hold water
well; requirn
no sealing.

Hold water
well,

Ngt suitahle;

00
permeable.

cause seepage.

cause seepage.

Top 30 inches has

good shearing
strength; semi-
pervious; fair work-
ability, The sub-
stratum has fair
shearing strength
and isimpervious.
Generally the soil is
acceptable asem-
bankment material.

Permeable; require
clay core in center
of dam; good den-
sity; subject to
wave erosion.

Impervious when
compacted: volume
change eritical; sub-
jeet to cracking;
poor material for
honiogencous em-
bankment; poor
workability; poor
shearing strength,

Fair density; accept-
able as material for
embankment; com-
paction may be a
problem when wet;
some dispersion.

Tair density; aceept-
able as material for
embankment; com-
paction may be a
problem when wet;
some dispersion.

Top 18 inches semi-
pervious; substra-
tum impervious
when compacted;
the material is only
fair as a homoge-
neous embankment;
substratum is good
for a core; the sur-
face material can be
used for a shell but
is subject to wave
erosion,

Slowly permeable;
good embankment
material for small
dams.

Subject to cracking
when dry; viping
possible through
cracks; hard to
compact hecause of
moisture content;
low density.

Not suitable unless
core can cut off
gravel; require
mixing with clay if
used as embank-
ment material at
some other location,

Generally well
drained.

Well drained; if
ditches are con-
structed, soils are
erosive under con-
centrated flows,

Nced surface drain-
age; subsurface
drainage is desir-
able if practical.

Some drainage needed
in low areas; no
problems.

Some drainage needed
in low areas; no
problems.

Well drained; do not
require special
drainage.

Do not need special
drainage,

Need surface drain-
age; no problem in
eonstruction of
drains; spoil banks
should be kept low,

Require no additional
drainage.

Slopes of 0 to 3 per-
cent can be leveled;
not suggested on 3
to 6 percent slopes;
deep cuts should be
avoided.

Easily leveled on 0 to
3 percent slopes;
leveling slopes ex-
ceeding 3 percent
would he costly.

May be leveled if
surface drains are
installed.

Not suggested; sea-
sonal flooding,

Not suggested; sea-
sonal flooding.

Not suggested; gen-
erally too rough.

Generally not suit-
able.

Not suggested._..._...

QGenerally not de-
sirable; surface
layer is shallow;
leveling may expose
gravel.

Either sprinkler or
gravity; substratum
is slowly per-
meable; too much
water may cause a
salt problem,

Either sprinkler or
gravity; may need
diteh lining in
coarser textured
so0il; length of runs
may be limited.

Not suggested for
gravity or sprin-
kler; slow per-
meahility and
infiltration.

Sprinkler only and
with low rates of
application.

Sprinkier only and
with low rates of
application.

Could be irrigated
by sprinkler; water
table may rise;
accumulation of
salts could be a
problem,

Generally not suit-
able.

Not suggested..._.__..

Rapidly permeable;
would require
ditch lining;
sprinklers generally
used instead of
gravity irrigation,

Generally not used
on this soil.

Irregular topog-
raphy on 3 to 6
percent slopes.

Terraces not sug-
gested; no prob-
lem with diver-
sions,

1f necded, no con-
struction
problems.

If needed, no con-
struction
prohlems.

Not applicable_.....

Trregular slopes; no
special construe-
tion problems.

Generally not
applicable.

Generally not
applicable.

Erosion is critical...

Erodible under
concentrated
flows; require
good vegetation.

No probelm...c.ac...

Resist erosion; no
construction
problems.

Resists crosion;
no construction
problems,

No problem...

No special con=
struction
problems.

No special con-
struction
problems.

Generally not
needed,

Corrosive,

Noncorrosive.

Corrosive.

Corrosive.

Corrosive.

Substratum’is
corrosive.

Corrosive,

Corrosive,

Noncorrosive.
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TApLE 9.—Engineering interpretation

Suitability of soil material for—

Suitability as source of—

Vertical alinement for highways

Map Susceptibility
symbol Soil to frost action
Road subgrade Road fill Topsoil Sand and gravel Soil material Drainage
Ro Renshaw and Sioux Top 12 inches First 12 inches | First 12 inches Qood from 0 to | Excellent for May require pneumatic vibra- | Generally well
soils, moderately good; good; 12 inches. gravel surfacing; tory compaction to obtain draincd.
suseeptible; excellent excelleng good for high density; very good
subsoil not below 12 below, asphalt; may under bituminous surfaces.
susceptible. inches, require washing
on concrete.
SpA Spottswood-Wessing- | Not susceptible..] First 2 fect First 2 fect Excelleng...._.. Excellént for Top 2 feet fair; substratum is | Donot need spécial
ton loams, nearly fair; good fair; good gravel surfacing: very good as base course drainage,
level. below 2 fect. below 2 feet. fair for asphalt; under bituminous surfaces;
poor for excellent workability.
conerete (shaly
gravel).
St Stiram and Arveson | Susceptible...... Fair oo Fair ... )7 7) SR JE0070) Satisfactory as a base when | Need drainage
loaws, properly drained and com- because of high
pacted; diflicult to compact water table.
becausc of narrow moisture
range for maximum com-
paction,
Sv 8vea Joam. . e ceaiimn e amm e e | e mee e e e | e e e e m et
Tk ‘Tetonka silt loam, Susceptible..-.-- Very poor...._.. Very poor.—..... TFair to poor..... Unsuitable..._._._ Not suitable under thin, flex- | Flow of gravita-
Tp Tetonka and Parnell ible base courses or bitumi- tional water is
soils, nous surfaces; subject to slow; ordinary
volume change; lack bearing drainage installa-
power after moisture enters; tions are of little
need insulating course of value.
A-1 or A-2 soils under base
courses or bituminous sur-
faces.
Un Ulen fing sandy loam, | Moderately First 3 to 3% First 45 inches Fair to poor..... V1) S, Top 3 to 314 fect excellent; sub- | Internal drainage
moderately shallow, susceptible feet excellent; grade material for base somewhat slow;
because of excellent; poor courses under any type of has a semihigh
water table. poor below this surfacing has good work- water table.
material depth., ability, Below 314 feet the
below this material is not suitable
depth. under thin, flexible base
courses of bituminous sur-
faces.
Vab Valeniine fine sand, Not susceptible.| Very good; Very good; POOL e oo «--| No gravel; dirty Fair workability; good as a | Does not require
hilly, erosive un- need protec- sand. base course under thin, flex- speceial
less covered tion from ible pavements; crosive. drainage.
with silt or crosion,
vegetation,
VhC Valentine-Flocla fine Not susceptible.| Very good; Very good; PoOr e Poor; sand is Fair workability; very gnod as | Well dralned; do
sands, hummocky, susceptible need protec- high in silt a hase course under thin, not need spe-
to wind cro- tion from and clay., flexible bituminous surfaces, cial drainage
sion unless wind eresion. except in low
covered with areas,
silt or
vegetation.
ZmC Zell silt loam, rolling, | Susceptible...... Fairoooooooo Fair. ... POOr . - Unsuitable....._.. Not suitable under thin, flex- | Flow of gravita-
ZmD Zell silt loam, hilly, ible hase courses or hitumi- tional water is

nous surfaces; subject to
volume change; lack bearing
power after moisture enters;
need an insulating course of
A-1 or A-2 soils under hase
courses or bituminous sur-
faces.

slow; ordinary
drainage instal-
lations are of
little value.

1 Soil unclassified; should be investigated before engineering uses or structures are planned,

2 Interpretations are for Hamerly component of complex.

See Aastad loam for Aastad component of complex,
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{eir as a homoge-
neous embank-
ment; semipervious
to impervious.

Farm ponds Trrigation
Corrosiveness
Agricultural drainage Terraces and Waterways of pipelines
Reservoir area Embankment and Land leveling Application of water diversions in soil
dikes or levees

Not suitable; Not suitable unless Do not require Not suggested.._.___.. Irrigation not Generally not Generally not Noncorrosive.
permeability core can cut off additional drainage, suggested; high applicable, needod,
rate too high, gravel; require permeability and

mixing with clay low water-holding
if used as embank- capacity.

ment material at

some other location,

Highly Top 2 fect fair; sub- Well drained.....__... Suitahle on 0 to 6 Sprinkier on 3 to 6 If cut too deep, If cut more than 2 Noncorrosive.
perimeable, stratum material percent slopes; percent slopes; banks may fect, vogetation

not suitable for a ditches may need gravityon0to 3 undercut, may be hard to
homogeneous em- lining. percent slopes; establish,
hankment; good substratum highly

shell material if permeable,

embankment has a

corc of impervious

material.

Not suitable; Fair for homogencous | Generally not Not suggested; soils Not suggested; high Generally not No special con- Highly
highly cmhankment,; drained. are saline. water table and applicable, struction problem. corrosive,
permeahle {air as core salinity.
but have material; fair to
high water good shearing
table. strength; com-

paction may be
diflicult because of
narrow moisture
range.

Hold water Good to fair as Need drainage; no Not suggested..ooao... Not suggested; Qencrally not No construction Corrosive,
well, material for construction slowly permeable, suggested, problens,

homogeneous cm- problems.
bhankwent: ex-

cellent for core

material; fair

shearing strength;

crack when dry;

difMeualt to compact

when wet.,

Semewhat Top 314 feei has good | Gencrally requires Can be leveled; deep | Either sprinkler or Erodible; otherwise | Erodible. cooocaoa... Corrosive,
permeable; shearing strength; no additional cuts should be gravity. no construction
gencrally not semipervious; fair drainage. avoided. problems.
too good workability; sub-
as reservoir, stratum has fair

shearing strength
and is impervious;
generally
acceptable as
embankment
material; erosive.

Low runoff po- | Good density; fair Well drained_...._... Not suggested__._._.___ Not suggested...___._. Not applicable....__ No problem.._______ Noncorrosive.
tential; shearing strength;
highly per- permeable; requires
meable; not nonpermeable cen-
suitable as ter section; subject
reservoir to wave and wind
area, crosion.

Do not hold Semipervious; fair Well drained._.._..___ Too rough and sus- Sprinkler for pasture; | Not needed......__. . Not needed....._._. Noncorrosive.
water well; shearing strength; ceptible to wind highly permeable.
highly fair workability; erosion.
permeable. may require core of

impervious mate-
rial; subject to
wave erosion.

ITold water Fair shearing Generally do not Not irrigable.__.co...- Not irrigable_...______ Steep slopes-aconaaan Steep slopes; Corrosive.
well; strength; fair to need additional velocities may
impervious. good worksbility; drainage. be high.

3 Interpretations are for Svea component of complex.

4 Sec Hamerly-Svea loams for interpretations of Svea component.

See Hamerly complex for Hamerly component.
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TasLe 10.—Location of borrow pits and quantity and properties of material available!
[Dashed lines indicate information not known]

Percentage | Percent-{Percent-
Quantity of shale age re- | age of | Plastic- | Liquid | Weight
Pit location available and soft tained clay [ity index| limit |(rodded) Quality and suitability
rock Yi-inch | colloids
sieve
Tons Lbs, per
cu, ft.
SE)isec.18, T. 130 N, R, j- oo . 20. 7 7 8 4 52 20. 9 99 | Poor; high in shale; very plastic;
53 W. very fine.
N148I8Y; and SYUNEY sec. |.oooo_ .- 5 6 12 6. 4 0 () 103 | Fair; fine; suitable only for base
18, T. 130 N., R. 53 W. material,
N\I"{A §ec 19, T. 130 N, |- oo 3.1 8 5.4 0 ®) 101 Fair;l fine; suitable for base mate-
5 rial.
SW./; sec. 15, T. 131 N, 104, 000 2.0-4.0 30 3.4 0 ® 115 | Good; suitable for all road con-
.53 W. struction except use in concrete
aggregate.
E% s%(é, 13, T. 130 N, R. ® 4.6 10 7.4 0 ® 100 | Fair; fine; suitable for base mate-
rial.
ST sec. 23, T. 132 N, 12, 000 6. 6 24 8. 6 3.3 21.1 110 | Good; suitable for all road con-
R. 54 W, struction except use in concrere
aggregate.
NW A Ze‘cv 25, T. 132 N, |-cooo_- 9.8 18 oo 4.9 27.2 107 Fai}";lﬁne; suitable for base mate-
rial.
SD}/ sec. 17, T. 129 N, R. 16, 500 1. 6 44 (o __ 5.9 23. 9 119 | Good; suitable for all road con-
5W. struction except use in concrete
aggregate.
NWI sec. 20, T. 120 N, [____._.___. 7.9 34 5.4 4.3 21. 0 113 | Good; suitable for all road con-
R. 55 W, struction except use in conerete
aggregate.
SW scc 26, T. 129 N, 105, 000 17. 3 28 6.7 0-4.4 22. 2 110 | Fair; highin shale; suitable for grav-
R. 55 W el surface and base material.
NEY sec. 30 T 129N, R, oo 19. 6 20 4. 4 0 ® 105 | Fair; high in shale; suitable only
55 W, ' for base material.
SW‘A sec. 30, T.120 N R, |..._______ 13. 0-20. 0 16 2.4 0 ® 109 | Fair; high in shale; suitable only
for base material.
NW/ sec. 3, T.131 N, R. 33,000 | 19.0-23.0 36 5.7 0 () 107 | Fair; high in shale; suitable only
for base material.
ST% scc 34, T.132 N, R, |- oo 24. 8 29 | o._. 1. 0 23. 4 108 | Poor; high in shale; suitable only
57 Ww. for base material.
SW sec. 20, T. 130 N, R. 98, 000 5.5 33 2. 4 0 ® 113 | Good; suitable for all road con-
8 W, struction except use in concrete
aggregate.

1 In addition to the deposits listed in this table, small amounts of
gravelly material have been available from deposits in the following
locations, but the quantity and quality of these deposits are
unknown: SWY see. 18, T. 130 N, R. 53 W.; NW see. 13, T.
130 N, R. 54 W.; NW sec. 16, T. 129N R. 54W SW sec. 16,
T. ]29N R. 54W NWI; sec. 15, T. 132N R. 56W SW%scc

15, T. 132N R. 56 W.; Wzsec 16 T. 132N R. 56 W.; SW4 sec.

Formation and Classification of Soils

This section describes the outstanding morphologic
characteristics of the soils of Sargent County and relates
these to the factors of soil formation. The section has
three main parts. The first part deals with the formation
of the soils; the second, with the classification of soils;
and the third, with the chemical and physical analysis
of selected soils.

Formation of Soils

Soil is formed by the action of soil-forming processes
acting on materials that have been deposited or accumu-
lated by geologic agencies. The characteristics of the
soil at any given point are determined by (1) the physical
and mineralogical composition of the parent materials,

22, T. 132 N., R. 56 W.; SWi4 sec. 20, T\ 131 N., R. 57 W.; N A
sec. 35, T. 131 N., R, 58 W.; NW4 seoSTlZQN R. 55 W .
NEY sec. 34, T. 129 N.,, R. 55 W.; NWA sec. 29, T. "131 N, R.
54 W; NW/ sec. 21, T. 131N R. 53 W.

2 Not determined.

3 Almost exhausted.

(2) the climate under which the soil material has accumu-
lated and existed since accumulation; (3) the plant and
animal life on and in the soil; (4) the relief, or lay of
the land; and (5) the length of time the forces of soil
development, have acted on \ the soil material.

Climate and living organisms are active factors of soil
genesis, or for mation. They act on the parvent material,
which has accumnlated through the weathering of 1ocks,
and slowly change it into soil with frenetl(:‘L]]y related
horizons, or Lwels The effects of climate and growing
things are conditioned by relief. The composition of the
pment material also affects the kind of soil and the soil
profile that forms. Finally, time is needed to change
the parent material into soil. This time may be long
or short, but some time is always required for horizons
to form. Usually a long time is required for the devel-
opment of distinct, horizons.
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The factors of soil formation are so closely interrelated
that few generalizations can be made regarding the effect
of any one factor unless the effects of the others are known.
Many things about soil development are unknown.

Puarent material

The soils of Sargent County have formed mainly in
glacial till and glacial melt-water deposits. Other parent
materials are recent alluvium and glacial outwash. These
parent materials largely determine the texture and min-
eralogical composition of the soils in the county.

The late Wisconsin ice sheet deposited a thick mantle
of glacial till in Sargent County. This glacial till plain
covers about 65 percent of the county and is much the
same today as when the glacier left it. Soils that have
formed in the till are a mixture of sand, silt, and clay,
and are mainly loam in texture. Small pebbles and
stones are distributed throughout the soil profile.

The soils in glacial Lake Agassiz, in the northeastern
part of the county, have formed in czleposits of lacustrine
silt and clay. Those in glacial Lake Dakota, in the west-
ern part of the county, have formed mainly in sandy melt-
water deposits. A small part of the Lake Dakofa area
contains silt and clay deposits. The hummocky topog-
raphy and buried surface horizons in the soil profile indi-
cate that the sandy parts of the lake sediments have
been reworked by wind in many places.

Soils in the Gardena-Spottswood-Wessington soil asso-
ciation, shown on the general soil map at the back of this
report, have formed mainly in glacial outwash. These
soils have a loamy surface layer and a substratum of sand,
shaly gravel, or both.

The Hecla-Renshaw soil association in the northeastern
part of the county is a beach area of glacial Lake Agassiz.
The soils in this association formed in a variety of mate-
rials but mostly sandy or loamy material ninderlain by a
substratum of sand, granitic gravel, or both. '

The soils that formed in recent alluvium are in small
areas on the narrow bottom lands along the Wild Rice
River. Since these deposits are relatively new, the soils
show little development,

Climate

Climate, an active soil-forming factor, affects the physi-
cal, chemical, and biological relationships in the soil.
Rainfall, humidity, and the length of the frost-free period
affect the amount of water that percolates through a soil.
The water, in turn, dissolves minerals and transports
them downward through the soil. Temperature regulates
the growth of organisms and the speed of chemical
reactions.

The climate of Sargent County is dry; only a little
more than 20 inches of moisture falls annually. In this
subhumid climate, the winters are long and cold, the
summers are hot, and the frost-free periods are short.
Because the climate is uniform throughout the county,
local differences in soils are not caused by climate.

Plant and animal life

All forms of life, in and on the soil, influence the chem-
ical and biological processes in soil. Bacteria, fungi,
earthworms, and other forms of animal life aid the weath-
ering of rock materials and the decomposition of organic
matter. Vegetation affects soil formation by leaving resi-
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due in the soil and by transferring elements from sub-
surface horizons to the surface horizon.

The kinds of plant and animal life are determined by
environmental factors, which are climate, parent mate-
rial, relief, and age of the soil. In turn, the kinds of
plants and animals determine the kinds of organic matter
added to the soil.

The soils in Sargent County have formed under native
grasses. The environment was most favorable for the
tall grasses, and they made up the largest part of the
vegetation. Mid and short grasses grew in smaller
amounts. Organic matter, in the form of dead grass
plants, was added to the soil. This matter was decom-
posed by micro-organisms and other forms of life and
by chemicals in the soil and in the plant remains. Because
the soils of the county are subject to little leaching, they
have accumulated a large amount of organic matter in
the A horizon. Consequently, the A horizon is generally
black when the soils are moist and is very dark gray
when they are dry.

Relief

Relief influences soil formation by affecting the rela-
tionship between temperature and water, and between ero-
sion and vegetation. The effect of relief on the forma-
tion of soils is modified by the other four factors of soil
formation, particularly by the active factors, climate and
vegetation,

The influence of relief is most evident in the soils formed
on the glacial till plain in Sargent County. In undulat-
ing and rolling topography the hilltops, knolls, or ridges
are occupied by Regosols, which have a thin, dark sur-
face layer. This layer, or A horizon, is thin because, dur-
ing so1l development, slopes were strong, vegetation was
sparse, and erosion was very active. Vegetation was
sparse because there was not enough available moisture.
Much of the moisture was lost in runoff. Since no B
horizon formed in these goils, the A horizon'is divectly
underlain by a weak zone of lime accumulation in the
pavent till. Chernozem soils have formed downslope.
In Chernozem soils, the A horizon is thicker, a B horizon
has formed, and the depth to the lime zone is greater
than in the Regosols. Humic Gley soils are in depressions
on the till plain. They have a thick surface horizon,
and because they are stained by organic matter, they are
dark colored deep in the profile. The poor drainage of
these soils has also influenced color and the degree of
mottling in the profile.

Time

A soil profile requires a long time to develop and de-
pends on the other soil-forming factors for its develop-
ment. Less time is required for a soil to form in a humid
region with dense vegetation than in a cold region with
sparse vegetation. Also, less time is required for soils to
form from coarse-textured parent material than from
fine-textured parent material. Soils on glacial till form
in a relatively short time, compared to soils on hard
bedrock.

In terms of geologic time all the soils of Sargent County
are young. This is true because the entire county was
glaciated by the Wisconsin ice sheet, the latest advance
of ice into the area. This ice sheet melted less than
25,000 years ago.
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The soils that formed in glacial till have fairly well
developed profiles with distinet A, B, and C horizons.
The horizons are less distinct in the glacial Lake Agassiz
and Dakota areas. The only soils in the county showing
little development are the inextensive soils forming in
recent alluvium, mainly along the Wild Rice River.

Classification of Soils

Soils are placed in narrow classes so that knowledge
about their behavior within farms, ranches, or counties
can be organized and applied. They are placed in broad
classes so that they can be studied and compared in con-
tinents or other large aveas. In the comprehensive sys-
tem of soil classification followed in the United States (2),
the soils areplaced in six categories, one above the other.
Beginning at the top, the six categories are order, sub-
order, great soil group, family, series, and type.

In the highest category the soils of the whole country
are grouped into three orders, whereas in the lowest
category thousands of soil types are recognized. The
suborder and family categories have never been fully de-
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veloped and thus have been little used. Attention has.
been given largely to the classification of soils into soil
types and series within counties or comparable areas and
to the subsequent grouping of series into great soil groups
and orders. Soil series, type, and phase are defined in
the Glossary in the back of this report.

In the highest category of the classification scheme are
the zonal, intrazonal, and azonal orders (8). The zonal
order consists of soils with evident, genetically related
horizons that reflect in their formation the dominant in-
fluences of climate and living organisms. In the intra-
zonal order are soils with evident, genetically related
horizons that reflect the dominant influence of topography
or parent material over the effects of climate and living
organisms. In the azonal order are soils that lack dis-
tinct, genetically related horizons, generally because of
youth, resistant parent material, or steep topography.

In table 11 the soil series are classified by order and
great soil group and important characteristics of the series
arve given. In the following pages is a discussion of the
morphology of the soil series and a description of a soil
profile typical of each series.

TawsLr 11.—S80il series classified by order and great soil group

ZoNAL ORDER

Horizon characteristics
Great soil group Drainage Physiographic position Parent material
and series Development Texture of Depth
of B horizon B horizon to Cea
horizon
Chernozem soils: Inches
Aastad__________ Moderate.___. Clay loam____| 15-36 | Moderately Nearly level till plain____| Fine loam till.
good.

Barnes.._._._.__ Weak.__._.__ Loam________ 12-20 | Good___._____. Undulating to rolling till | Friable loam till.
plain.

Eckman._._____. Weak_ . _____ Silt loam_.___| 14-34 | Good..._______ Nearly level to undulating | Deep glacial melt-water
glacial lake plain, and deposits of fine sand to
stream terraces. silt loam.

Forman________. Moderate_____ Clay loam._._{ 12-20 | Good____.______ Undulating to rolling till | Fine loam till.
plain.

Gardena___._____ Weak_______. Silt loam_____ 16-30 | Moderately Nearly level glacial lake | Deep glacial melt-water

good. plain, deposits of fine sand to
silt loam.

Maddock '___.___ Color of B Loamy fine ® Good. . ________ Nearly level to rolling Modérately shallow de-
horizon sand. glacial lake sand plain. posits of fine sand or
only. loamy fine sand over

glacial till or lacustrine
silts.

Overly________.. Weak.__.___.. Silt loam or 16-34 | Good._____.____ Nearly level to undulating | Deep glacial melt-water
silty clay glacial lake plain, and deposits of silt loam or
loam. stream terraces. silty clay loam.

Renshaw________ Weak. . _____ Sandy loam 18-30 | Good___._.____ Nearly level and undu- | Moderately shallow de-
to clay lating glacial outwash posits of loam over
loam. plains. granitic gravel and

sand.

See footnotes at end of table.
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TanLe 11.—Soil series classified by order and great soil group—Continued

ZoNAL OrDER—Continued

Horizon characteristics
Great soil group ] . Drainage Physiographic position Parent material
and series Development Texture of Depth
of B horizon B horizon to Cea
horizon
Chernozem soils—

Continued Tnches

Spottswood._.___ Weak.__.____ Sandy loam 24-30 | Good.o .. Nearly level glacial out- | Moderately shallow de-
to clay wash plain. posits of loam over shaly
loam. gravel and sand.

Svea____________ Weak_.______ Loam to clay 15-36 | Moderately Nearly level till plain___.| Friable loam till.
loam. good.

Wessington_.____. Weak________ Sandy loam 30-40 | Good__________ Nearly level glacial out- | Moderately shallow de-
to clay wash plain. posit of loam over shaly
loam. gravel and sand.

INTRAZONAT ORDER
Solonchak soils:

Bearden_______._. No B horizon_{ No B horizon_ <15 | Moderately Nearly level-glacial lake | Deep glacial lake ' sedi-
good to im- plain. ments of silt loam or
perfect. silty clay loam.

Borup_ ... __. No B horizon.| No B horizon. <15 | Poor...._______ Level areas or broad, | Deep glacial melt-water
shallow depressions in deposits of fine sand to
glacial lake plain. silt loam.

Colvin_._____.__. No B horizon_| No B horizon_ <15 | Pooro._.___.__. Level areas; broad, shal- | Deep glacial lake deposits
low depressions; or of silt loam or silty clay
long, narrow depres- loam.
sions in the glacial lake
plain.

Divide_ ________. No B horizon.| No B horizon_ <15 | Moderately Nearly level outwash Moderately shallow loamy
good to im- plain. glacial alluvium over
perfect. granitic gravel and

sand.

Glyndon_. ____._. No B horizon_{ No B horizon. <15 | Moderately Nearly level glacial lake | Deep glacial lake deposits
good. plain. of fine sand to silt loam.

Hamerly._..____ No B horizon.| No B horizon. <15 | Moderately Nearly level glacial till | Fine or friable loam till.
good. plain.

Hegne. .. ___..___ No B horizon_| No B horizon_ <15 | Poor__________._ Nearly level glacial lake | Deep glacial lake deposits

plain. of silty clay or clay.

Ulen._____.____. No B horizon_| No B horizon._ <15 | Moderately Nearly level sandy glacial | Moderately shallow de-
good. lake plain. posits of fine sandy

loam or loamy fine sand
over lacustrine silts.
Humic Gley soils:

Arveson.___._____ No B horizon.| No B horizon_{ 2 10-30 | Poor and very Closed depressions or | Deep glacial lake deposits
poor. floors of swales in of fine sand.

glacial lake plain.

Dimmick______.. Weak________ Silty clay or 310-20 | Poor and very Flat depressions of the | Deep glacial melt-water
clay. poor. glacial lake plain. deposits of silty clay or

clay.

Gannett_________ No B horizon.| No B horizon_ ® Very poor__.____ Depressions in sandy Deep glacial melt-water
glacial lake plain. deposits of fine sand or

loamy fine sand.

See footnotes at end of table.
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TasLe 11.—8oil series classified by order and great soil group—Continued

INTRAZONAL ORrDER—Continued

Horizon characteristics

Great soil group Drainage Physiographic position Parent material

and series Development Texture of Depth
of B horizon B horizon to Cea
horizon
Humic Gley soils—
Continued Inches
Hamar_____.____ No B horizon_| No B horizon.| 35-45 | Imperfect_ . ___.. Swales in sandy glacial | Deep glacial melt-water
lake plain where topog- deposits of fine sand or
raphy has heen modi- loamy fine sand.
fied in places by wind.

Lamoure. ___._._. No B horizon_| No B horizon_| 15-25 | Imperfect and Wet bottom lands. ______ Postglacial deposits of silt

poor. loam or silty clay loam.

Parnell_____.____ Moderate_____ Clay loam to 30-40 | Poor and very Closed depressions in | Loam till or mantle of

clay. poor. glacial till plain. local loam to clay allu-
vium deposited over till.

Perella__________ Moderate__.__ Silty clay_.__.. 30-40 | Imperfect and Shallow depressions in | Deep glacial melt-water

poor. glacial lake plain. deposits of fine sand to
silt loam.

Rauville.._______ No B horizon_{ No B horizon._ ®) Very poor_.____ Depressions or swales in | Stratified alluvium ranging

bottom lands. from sandy loam to
clay; substratum may
be loose sand or gravel.
Planosols:
Tetonka__.______ Strong. _.____ Clay loam to 25-40 | Imperfect and Depressions in the till | Loam till or mantle of
clay. poor. plain or glacial lake loam to clay alluvium
plain. over till.
Grumusols:
Fargo___________ Weak_.____.__ Silty elay or | 415-25 | Pooro_.________ Nearly level glacial lake | Deep glacial melt-water
clay. plain. deposits of silty clay or
clay.
Solonetz soils:

Aberdeen______.__ Strong_ _____. Silty clay 20-30 | Moderately Nearly level glacial lake | Deep glacial lake deposits
(strongly loam to good and plain with microrelief ranging from silt loam
solodized). clay. imperfect. in inches. to clay.

Cresbard._ _______ Strong._ .. ____ Clay loam to 20-30 | Moderately Very shallow small dips | Fine loam till.

(strongly clay. good and or depressions in till
solodized). imperfect. plain.

Exline_ .. _______ Strong. . .____ Clay. ....._.. 15-25 | Moderately Flat glacial lake plain | Deep glacial lake deposits
(weakly good and with microdepressions. of clay.
solodized). imperfect.

Stirum-_._...._. Moderate._...__ Loam or 16-25 | Poor___________ Level depressions in | Deep glacial melt-water

sandy clay sandy glacial lake deposits ranging from
loam., plain. fine sandy loam to fin

sand. .

AzoNAL ORDER

Alluvial soils:
Fairdale______._.

La Prairie_._.___

No B horizon._

See footnotes at end of table.

No B horizon..

Silt loam or
silty clay
loam.

®

20-40

Moderately
good and
good.

Moderately
good.

Nearly level bottom land
dissected by abandoned
stream or river chan-
nels.

Nearly level bottom land
dissected by abandoned
stream or river chan-
nels.

Postglacial deposits of
sandy loam to silty clay
loam.

Postglacial deposits of
silt loam or silty clay
loam.
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TasLe 11.—80il series classified by order and great soil group—Continued

AzONAL OrDER—Continued

Horizon characteristics
Great soil group Drainage Physiographic position Parent material
and series Development Texture of Depth
of B horizon B horizon to Cea
horizon
Regosols: Inches

Buse..__._..__.. No B horizon_-| No B horizon.| *4-12 | Excessive.______ Tops of knolls, ridges, | Friable or fine loam till.
and hills in rolling and
strongly rolling topog-
raphy.

Hecla .. ________ No B horizon | No B horizon ®) Moderately Nearly level to hummoc- | Deep glacial melt-water
in most in most good. ky sand of glacial lake deposits of fine sand or
places. places. plain. loamy fine sand.

Sioux. oo No B horizon.| No B horizon.. <15 | Excessive... _.__. Nearly level outwash Shallow deposits of loam
plains or sloping and or sandy loam over
steep escarpments of gravel or sand.
terraces.

Valentine________ No B horizon.| No B horizon. ® Excessive...____ Hilly and hummocky Deep glacial melt-water
sand of glacial plain deposits of fine sand.
where topography has
been modified by wind.

Zel .. _______. No B horizon_| No B horizon.| 24-12 | Excessive.______ Rolling and hilly slopes | Deep silty lacustrine de-
on points of terrace posits.
escarpments.

! Maddock soils grade toward Regosols if a B horizon has not
developed.

2 No C.a horizon,

3 No C.a horizon in some places.

Zonal order

In Sargent County all the soils in the zonal order are
in the Chernozem great soil group.

CHERNOZEM SOILS

The soil series in this great soil group are the Aastad,
Barnes, Eckman, Forman, Gardena, Maddock, Overly,
Renshaw, Spottswood, Svea, and Wessington, The soils
in these series formed under a dense vegetation of
tall and mid grasses. These soils have weak or mod-
erate horizonation in the A,, B,, and C,, and C horizons
and in the D, and D horizons if those horizons are pres-
ent. Maddock, Renshaw, Spottswood, and Wessington
soils have D., and D horizons.

Except for some Hecla soils that grade toward Cherno-
zems, all Chernozem soils in the county have a structural
B horizon in which the prisms are weak to strong and
medium or coarse. The B horizon of the Forman and
Aastad soils has a compound prismatic-blocky structure
i which the blocks are generally stronger than the prisms.
The B horizon of the Hecla soils is distinguishable only by
color. Only in the Forman and Aastad soils has enough
clay accumulated for the B horizon to be classified as a
textural B. The B horizon of the Forman and Aastad
soils has continuous, distinet clay films on all ped faces.

In all the soils the A, horizon is high in organic matter
and is dark colored. It has a value of less than 2 and a

* Weakly expressed C.a horizon.
5 Hecla soils grade toward Chernozems if a weak B horizon has
developed.

chroma of less than 1 in moist soil. The B, horizon, even
where weakly expressed, has a stronger chroma than the
A, horizon. The C,, horizon is weakly or moderately ex-
pressed. It contains films and threads of segregated lime,
small to large, soft nodules of nearly pure calciam car-
bonate, or calcium carbonate in the form of lime flour.

Aasrap  sertes—Aastad soils are moderately well
drained Chernozems that developed in loam or light clay
loam, calcareous glacial till. These soils have a thick,
black A; horizon and a dark-colored B, horizon that is
stained with organic matter and has a compound pris-
matic-blocky structure. Continuous, distinet clay films
are on the faces of all peds in the B, horizon. The segre-
gated lime in the distinct C., horizon occurs mainly as
masses of lime flour and in films,

The Aastad soils ave in the same catena as the Forman
soils. This association with Forman soils distinguishes
the Aastad soils from the Svea soils. In addition, the B
horizon of Aastad soils has stronger structure than that
of the Svea soils and more distinct clay films on the prisms
and blocks.

Typical profile:

A:;p—0 to 7 inches, black (10YR 2.5/1) clay loam, black (N
2/0) when moist; fine, granular structure; slightly
hard when dry, very friable when moist, and slightly
sticky and slightly plastic when wet; clear grains of

quartz sand common throughout; abrupt, smooth
boundary.
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B.—7 to 14 inches, black (10YR 2.5/1) clay loam, black (10YR
2/1) when moist; weak, fine prisms with indistinct
clay films; hard when dry, friable when moist, and
sticky and plastic when wet; clear grains of quartz
sand common throughout; diffuse boundary.

B:—14 to 17 inches, very dark grayish-brown (2.5Y 3/2) clay
loam, black (2.5Y 2/2) when moist ; moderate, medium
prisms and blocks-with distinct, continuous clay films;
firm when moist, sticky and plastic when wet ; strongly
calcareous without segregated lime; wavy boundary.

Cea1—17 to 28 inches, light olive-brown (2.5Y 5/4) loam, olive
brown (2.5Y 4/4) when moist; moderate, fine, blocky
structure ; hard when dry, firm or friable when moist,
slightly sticky and plastic when wet; very strongly
calcareous; soft segregated lime forming many fine,
white threads and nodules and coatings on pebbles.

C.a=—28 to 32 inches, light yellowish-brown (2.5Y 6/3) loam,
grayish brown (2.5Y 5/2) when moist; many prom-
inent mottles of strong brown (7.5YR §/6) when dry
or moist, white (2.5Y 8/2) when dry, and light gray
(2.5Y 7/2) when moist; fine, blocky structure; hard
when dry, friable when moist, and slightly sticky and
slightly plastic when wet; strongly calcareous; many
threads of segregated lime ; soft limme coatings around
pebbles and in pebble sockets.

Cear—32 to 43 inches, light yellowish-brown (2.5Y 6/2) loam
mottled with brownish yellow and dark gray (10YR
6/6 and 2.5Y 4/0); grayish brown (2.5Y 5/2) when
moist, with mottles of yellowish brown and very dark
gray (10YR 5/8 and 2.5Y 3/0) ; hard when dry, friable
when moist, sticky and plastic when wet; strongly
caleareous; many threads of segregated lime; soft
lime coats on pebbles and in sockets of pebbles.

C..—43 to 60 inches, loam that is grayish brown (2.5Y 5/2)
when moist and is prominently mottled with white
(2.5Y 8/2), gray (N 5/0), and olive brown (2.5Y 4/8) ;
fine, Llocky structure; sticky and plastic when wet;
strongly caleareous ; small amount of segregated lime;
common nests of gypsum crystals.

The structure of the B horizon ranges from moderate,
medium, prismatic and blocky to strong, medium and fine,
blocky. " Distinct clay films are on even the finest peds.
Clay films and organic.stains coat the medium and coarse
prisms and extend deep into the horizon of segregated lime.

Barwes seriEs—Bames soils developed in calcareous
glacial till and ave deep, dark colored, and well drained.
Horizonation is moderate and is based on differences of
color and structure in the A4, B,, and Cg, horizons. The
clay increase in the B, horizon over the content of clay
of the A, horizon is small, if any. Lime is segregated in
soft films and in soft flourlike masses.

The Barnes soils have a profile similar to that of the
Forman soils and occupy similar positions on the till land-
scape. The Barnes soils, however, have weaker structure
than the Forman soils and a lower content of clay in the
B, horizon. Also, only patches of clay films are on prism
faces in the B horizon of Barnes soils, whereas Forman
soils have continuous, distinct clay films on all ped faces.
The Barnes soils are higher and better drained than Svea
soils.

Typical profile:

A\,—0 to 7 inches, very dark gray (10¥R 3/1), granular loam,
black (10YR 2/1) when moist; slightly hard when
dry, friable when moist; abrupt, smooth boundary as
a result of tillage.

B:—7 to 11 inches, dark-gray (10YR 4/1) light clay loam, very
dark gray (10YR 3/1) when moist; tongues from the
A, horizon ; moderate, medium, prismatic structure;
very hard when dry, friable when moist, sticky and

plastic when wet; patches of clay films on vertical
faces of prisms ; diffuse, smooth houndary.

Cea—11 to 25 inches, very pale brown (10YR 8/3) loam, light
yellowish brown (10YR 6/4) when moist; weak,
coarse, prismatic structure; strongly calcareous with
large soft masses of lime flour.

Ci1—25 to 40 inches, very pale brown (10YR 7/4) light clay

loam, yellowish brown (10YR 5/4) when moist; weak,

coarse, prismatic structure; caleareous.

to 60. inches, - pale-yellow (2.5Y 7/4) light clay

loam mottled with white (2.5Y S/2) and red (2.5YR

§/8) ; light olive brown (2.5Y 5/4) when moist, and

mottled with light gray (2.5Y 7/2) and red (2.5YR

4/8) ; calcareous.

The depth to the C., horizon ranges from 10 to 20 inches.
The B horizon is generally moderate, prismatic, but in
some places it 1s strong, prismatic and breaks to weak,
blocky. ]

Eoxyax series.—In the Eckman series ave deep, dark-
colored, well-drained soils that developed in calcareous silt
deposited by glacial melt water. These soils have a black
or very dark gray A, horizon and a B, horizon with weak
to moderate, prismatic structure. The C., horvizon is dis-
tinct but not prominent. The parent material is generally
silt loam or very fine sandy loam. It contains a high
percentage of silt, fine sand, and very fine sand and a very
low percentage of coarser sand. These characteristics of
the parent material distinguish the Fckman soils from the
Barnes soils.

Eckman soils have better drainage and more prominent
horizons than the Gardena soils, which are the moderately
well drained catenary associates.

Typical profile:

A—0 to 8 inches, dark-grayish-brown (10YR 4/2) silt loam,
very dark gray (10YR 3/1) when moist; weak, fine,
granular structure; slightly hard when dry, very
friable when moist; noncalcareous; abrupt, smooth
boundary. : .

B:—8 to 16 inches, light yellowish-brown (10YR 6/4) silt loam,
yvellowish brown (10YR 5/4) when moist; weak,
coarse, prismatic structure; hard when dry, friable
when moist.

Cca—16 to 34 inches, white (2.5Y 8/2) silt loam, light yellow-
ish brown (2.5Y 6/4) when moist; weak, coarse, sub-
angular blocky structure; soft when dry, very friable
when moist.

Ci—34 to 46 inches, pale-yellow (2.5Y 8/4) silt loam mottled
with olive yellow (2.5Y 6/6) ; light olive brown (2.5Y
5/4). mottled with light olive brown (2.5Y 5/6) when
moist; weak, fine and very fine, blocky structure;
slightly hard when dry, very friable when moist; cal-
careous.

C:—40 to 60 inches, pale-yellow (2.5Y 7/4) silt loam with
common, distinet mottles of brownish yellow (10YR
6/6) and reddish yellow (7.5YR 6/8 and 7/8) ; light
olive brown (2.5Y 5/4) when moist, with mottles of
yellowish brown (10YR 5/6) and strong brown (7.5YR
5/8) ; slightly hard when dry, very friable when moist ;
caleareous.

The A; horizon of FEckman soils ranges from 6 to 10
inches in thickness. The C,, horizon is weakly to mod-
erately expressed. The profile, in some places, has a high
content of silt to a depth of 5 feet. And in other places
there is a high content of fine and very fine sand below a
depth of 2 feet.

Foraan serres—The Forman series consists of deep,
well-drained soils that developed under native tall grasses
in calcareous loam or light clay loam glacial till. The
loam surface layer has a weak, granular or crumb struc-

ture.

C—40
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The Formun soils have a higher content of clay than
have the Barnes soils, and stronger structure in the B,
horizon. Continuous, distinct clay films cover all faces of
prisms and blocks in the B3, horizon of the Forman soils
but occur only as patches on the vertical faces of prisms
in the Barnes soils. The Forman soils ave better drained
than the Aastad soils and have a brighter colored B
horizon.

Typical profile:

A:p—0 to 8 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, fine, crumb structure ;
slightly hard when dry, very friable when moist;
abundant, clear, very fine and fine quartz sand;
abrupt, smooth boundary as a result of tillage.

Bo—S8 to 14 inches, brown (10YR 4.5/3) clay loam, dark brown
(10YR 3.5/3) when moist; continuous, thick tongues
of material from A; horizon; moderate, medium
prisms and blocks; continuous, distinct clay films of
very dark grayish brown (10YR 3/2), when dry or
moist, on all ped faces; very hard when dry, friable
when moist, sticky and plastic when wet; diffuse,
smooth boundary.

Bs—14 to 17 inches, grayish-brown (2.5Y 5/2) clay loam, dark
grayish brown (25Y 4/2) when moist; tongues of
material from A, horizon ; moderate, coarse, prismatie,
blocky structure; many patches of clay films on ver-
tical faces of prisms; prism faces have a coating that
is dark grayish brown (10YR 8.5/2) when dry and
very dark grayish brown (10YR 3/2) when muoist;
very hard when dry, firm when moist, sticky and plas-
tic when wet; mildly to moderately calcareous on in-
side of prisms and blocks.

Cem—17 to 26 inches, light yellowish-brown (2.5Y 6/3) clay
loam, light olive brown (2.5Y 5/4) when moist; many,
small, soft concretions of lime that are white (2.5Y
8/2) when dry or moist ; weak, coarse, prismatic struc-
ture; few patches of clay films on the vertical faces
of prisms; hard when dry, friable when moist, sticky
and plastic when wet; very strongly calcareous; dif-
fuse boundary.

Cear—26 to 44 inches, light yellowish-brown (25Y 6/3) clay
loam; very strongly calcareous, but less segregated
lime than in horizon above; hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet ; diffuse boundary.

C—44 to 60 inches, light yellowish-brown (2.5Y 6/3) loam ;
light olive brown (2.5Y 5/4) when moist, with com-
mon, distinet mottles of grayish brown and white
(2.5Y 5/2 and 8/2); strongly calcareous; common,
fine, soft concretions of lime; many small nests of
gypsum crystals; weak, coarse prisms breaking to
weak, fine blocks; hard when dry, friable when moist.

The surface layer of the Forman soils ranges from 5
to 9 inches in thickness. Some profiles have a B,., hori-
zon. The depth to the lime zone ranges from 12 to 20
inches. A C, horizon occurs where there are many large
nests of gypsum crystals in the parent till.

Garoexa serms.—The Gardena series consists of deep,
dark-colored, moderately well drained soils that developed
i smooth, medium-textured deposits from glacial melt
water. These soils have slight horizonation. Only small
differences in color and structure can be seen in the grad-
ual transition of the thick, black A, horizon to the dark-
colored B horizon. The B horizon is underlain by a
weakly to moderately expressed C., horizon.

The Gardena soils have a thicker A, horizon and a
weaker B, horizon than the well-drained Eclkman soils and
are deeper to the C,, horizon. The Gardena soils have
formed in lacustrine material that feels smooth because it
contains a high percentage of silt and very fine sand. In

contrast, the Aastad soils have formed in glacial till that
contains clay, silt, and sand in about equal amounts and,
consequently, feel gritty.

Typical profile:

A:—O0 to 14 inches, dark-gray (10YR 4/1) silt loam, black
(10YR. 2/1) when moist; moderate, fine, granular
structure; soft when dry, very friable when moist;
noncalcareous ; gradual boundary.

B:—14 to 20 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; compound
structure of weak, medium prisms, subangutar blocks,
and moderate, fine granules; slightly hard when dry,
very friable when moist ; noncalcareous; clear, smooth
boundary.

Cea—20 to 30 inches, light-gray (2.5Y 7/2) silt loam, grayish
brown (2.5Y 5/2) to light olive brown (2.5Y 5/4)
when moist; massive (structureless); many pores;
slightly hard when dry, very friable when moist;
strongly calcareous; moderate amount of lime in
threads and films; gradual boundary.

C—30 to 60 inches, pale-yellow (2.5Y 7/4) silt loam with com-
mon, coarse, faint mottles of light gray (2.5Y 7/2);
light yellowish brown (2.5Y 6/4) when moist, with
mottles of light brownish gray (2.5Y 6/2); massive
(structureless) ; many pores; soft to slightly hard
wlien dry; calcareous.

The A, horizon of Gardena soils ranges from 8 to 16
inches in thickness. The substratum is generally very

fine sand or silt loam, but the range is from silt loam to
fine sand.

Mappbock serres.—In the Maddock series are deep, ex-
cessively drained soils that developed in sand deposited
by glacial melt water, and well-drained, moderately shal-
low soils that developed in sandy material over glacial
till. Most Maddock soils in Sargent County are moder-
ately shallow. They have a thin to moderately thick A,
horizon, a weak B horizon, and a D horizon in which lime
has accumulated.

Maddock soils are better drained and are higher in the
landscape than the Hecla soils.

Soil profile:

A:—O0 to 5 inches, dark-gray (10YR 4/1) fine sandy loam, black
(10YR 2/1) when moist; weak, fine, granular struec-
ture; very friable when moist; noncalcareous.

B,—5 to 15 inches, dark-gray (10YR 4/1) fine sandy loam,
black (10YR 2/1) when moist; weak, medium, pris-
matie structure; very friable when moist.

(C—15 to 18 inches, grayish-brown (10YR 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, blocky structure; very friable when moist.

D;—18 to 23 inches, light yellowish-brown (2.5Y 6/4) clay
loam, light olive brown (2.5Y 5/4) when moist; mod-
erate, coarse, blocky structure ; hard when dry, friable
when moist; weakly calcareous.

Dco—23 to 40 inches, pale-yellow (2.5Y 7/4 and 8/4) silt loam,
light olive brown (2.5Y 5/4) when moist; slightly
hard when dry, very friable when moist, slightly
sticky and slightly plastic when wet; strongly cal-
careous.

D-—40 to G0 inches, pale-yellow (2.5Y 7/4) clay loam, light
olive brown (2.5Y 5/4) when moist; hard when dry,
firm when moist, sticky and plastic when wet;
caleareous.

Maddock soils in Sargent County have developed in
deep sands, are excessively drained, and in many places
do not have a B horizon. Where a B horizon has not
developed, Maddock soils grade toward Regosols. In
some moderately shallow phases, the substratum is silty
to clayey, lacustrine deposits or glacial till.
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OverLy series.—In the Overly series are deep, dark-
colored, moderately well drained soils that formed in silt
loam ot silty clay loam, glacial lacustrine deposits. These
soils have o thick, black A, horizon, a weak or moderate,
prismatic B. horizon, and a distinet C,, horizon.

The Overly soils are in the same catena as the Bearden
(calcareous Solonchalk) soils. The Overly soils, however,
are better drained than the Bearden soils, which do not
have a B horizon. They have formed in finer textured
materials than the Gardena soils. A typical profile of
Overly soils resembles that of the Aastad soils, but the
Aastad soils formed in glacial till instead of glacial
lacustrine deposits.

Typical profile:

A:;—O0 to 8 inches, dark-gray (10YR 4/1) silty clay loam, black
(N 2/0) when moist; very fine, granular structure;
hard when dry, friable when moist.

B.—8 to 16 inches, very dark gray (10YR 3/1) silty clay, black
(10YR 2/1) when moist; weak, coarse, prismatic
structure; hard when dry, friable when moist, sticky
and plastic when wet.

16 to 28 inches, light-gray (2.5Y 7/2) silty clay loam,
grayish brown (2.5Y 5/2) when moist; very fine,
granular structure; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; strongly calcareous.

Ceaz—28 to 36 inches, brownish-yellow (10YR 6/6) and pale-
yellow (2.5Y 7/4) silty clay loam, yellowish brown
(10YR 5/6) and light yellowish brown (2.5Y 6/4)
when moist; very fine, granular structure; strongly
calcareous.

C;—36 to 44 inches, brownish-yellow (10YR 6/6 and 6/8) silty
clay loam with a few, fine, distinct mottles of reddish
yellow (7.5YR 6/6); yellowish brown (10YR 5/6)
when moist, with mottles of strong brown (7.5YR
5/6) ; hard when dry, friable when moist; slightly cal-
careous; contains some small pebbles and shale
particles.

O:—44 to 60 inches, brownish-yellow (10YR 6/6) silt loam with
many mottles of white (2.5Y 8/2) and reddish yellow
(7.5YR 6/6); yellowish brown (10YR 5/6) when
moist, with mottles of light gray (2.5Y 7/2) and strong
brown (7.5YR 5/6) ; soft when dry, very friable when
moist; slightly calcareous. :

The A, horizon in Overly soils ranges from 6 to 14
inches in thickness and is silt loam or silty clay loam. In
some places the substratum consists of alternating layers
of silt loam and silty clay loam.

RexsHAw sErms.—The soils of the Renshaw series are
moderately deep and well drained. They have formed in
loamy glacial alluvium over loose gravel, sand, or both.
These soils have a thin to moderately thick A, horizon
over a B, horizon. The B horizon contains no more clay
than the A, and has a moderate, prismatic structure. The
B. horizon is underlain by a zone of lime accumulation in
the substratum, which is gravel, sand, or both.

The Renshaw soils have a thinner mantle of loamy al-
luvium over the substratum than the Wessington soils.
The gravelly or sandy substratum of the Renshaw soils
is granitic, whereas that of the Spottswood soils in Sar-
gent County contains 10 to 25 percent shale and other
soft rock.

Soil profile:

A;—0 to 17 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; fine, granular structure;
slightly hard when dry, very friable when moist.

B:—17 to 25 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, coarse, prismatic
structure; hard when dry, friable when moist.

Ccnl

D.—25 to 30 inches, white and light brownish-gray (2.5Y
8/2 and 6/2) gravelly loam, grayish brown and dark
grayish brown (2.5Y 5/2 and 4/2) when moist;
strongly calcareous.

D—30 1o 60 inches, mixed granitic gravel and coarse sand.

This profile just described has a thicker A, horizon than
is considered the modal for the series. The A; horizon
ranges from 6 to 18 inches in thickness. The thickness of
the loamy alluvium ranges from 18 to 36 inches.

Srorrswoon series.—The Spottswood soils are moder-
ately well drained and moderately shallow. They have
formed in shaly loam glacial alluvium over shaly gravel,
sand, or both. These soils have a moderately thick A,
horizon. The B horizon, if present, contains ?ittle or no
more clay than the A, horizon and has a moderate or weak,
prismatic structure.

The Spottswood soils occur with the Wessington soils
but have a thicker solum and thicker A, horizon. They
formed in more shaly material than the Renshaw soils.

Typical profile:

Ayp—0 to 5 inches, very dark gray (10YR 3/1) loam,.black
(10YR 2/1) when moist; weak, medium, subangular
blocky strueture breaking to very fine, granular strue-
ture; soft when dry, very friable when moist; abrupt,
smooth boundary. .

A;x—b to 18 inches, dark-gray (10YR 4/1) loam, black (10YR
2/1) when moist; weak, coarse, prismatic structure
breaking to very fine, granular structure; soft when
dry, very friable when moist.

B:—18 to 29 inches, grayish-brown (25Y 5/2) coarse sandy
loam, very dark grayish brown (25Y 3/2) when
moist; weak, coarse, prismatic structure; prisms
coated with dark gray (10YR 4/1, dry) and very dark
grayish brown (10YR 3/2, moist) ; hard when dry,
friable when moist.

D.—29 to 38 inches, light brownish-gray (2.5Y 6/2) coarse
sand, dark grayish brown (2.5Y 4/2) when moist;
loose when dry or moist ; single grain (structureless) ;
50 percent or more of material is shale particles that
give the moist material coherence under pressure.

D..—38 to 50 inches, light-gray (2.5Y 7/2) coarse sand, grayish
brown (2.5Y 5/2) when moist; many shale particles;
strongly calcareous.

D.—¥80 to 60 inches, light brownish-gray (2.5Y 6/2) coarse
sand, dark grayish brown (2.5Y 4/2) when moist;
slightly calcareous; many reddish to clear, colorless
grains of quartz sand.

The Spottswood soils in Sargent County do not always
have a B horizon. In broad swales, the dark color of the
A horizon extends deep in the profile and becomes grad-
nally lighter without an increase in chroma until it
reaches the substratum.

Svea serims.—Svea soils are moderately well drained
and have formed in loam or light clay loam caleareous till.
They are in the same catena as the Barnes soils but have a
thicker solum, a thicker A, horizon, and a darker colored
B horizon. The Svea soils are similar to the Aastad soils
but are coarser textured and have a less distinct B horizon.
Svea soils and Gardena soils are similar, but the Gardena
soils have formed in medium-textured lacustrine material
instead of calcareous till.

Typical profile:

Ayp—O0 to 7 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; fine, granular structure;
friable when moist, slightly sticky and slightly plastic
when wet.

A;—7 to 11 inches, dark-gray (10YR 4/1) loam, very dark
gray (10YR 3/1) when moist; very weak, coarse, sub-
angular blocky structure, breaking readily to medium

and fine, granular structure; friable when moist,
slightly sticky and slightly plastic when wet.
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B:—11 to 20 inches, grayish-brown (10YR 5/2) clay loam, dark
grayish brown (10YR 4/2) when moist; moderate,
medium, prismatic structure; hard when dry, firm
when moist, sticky and plastic when wet; patches of
clay films on the vertical faces of prisms.

Cea—20 to 86 inches, very pale brown (10YR 7/3) loam, brown
(10YR 5/3) when moist; strongly calcareous; lime
flour and a few, large; soft concretions ; soft when dry,
friable when moist.

C—36 to 60 inches, light yellowish-brown (10YR 6/4) loam
and silt loam, yellowish brown (10YR 5/4) when
moist; few, distinct, gray and brown mottles.

The B horizon is missing in some places, and in these
places the Svea soils are similar to the Hamerly soils.
The depth to the C,, horizon ranges from 15 to 36 inches
and is shallowest where Svea soils are near Barnes soils.
The parent material of Svea soils has been reworked by
water 1n some places. )

Whessineron series.—The Wessington soils ® are mod-
erately deep and well drained. They developed in glacial
alluvium that is underlain by shaly sand or gravel con-
taining 10 to 25 percent shale and other soft rock. These
soils have a thin to moderately thick A, horizon and a
dark-colored B horizon that has a weak or moderate,
prismatic structure.

Wessington soils have a thinner solum and a thinner A,
horizon than have the Spottswood soils. The parent
material of the Wessington soils contains more shale than
that of the Renshaw soils.

Typical profile:

A,—0 to 6 inches, dark-gray (10YR 4/1) loam, black (10YR
2/1) when moist; weak, medium and fine, granular
structure ; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; clear
boundary.

B:—6 to 20 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) when moist; mod-
erate, coarse, prismatic structure ; hard when dry, fri-
able when moist, slightly sticky and slightly plastic
when wet; prism faces are organically stained and
coated with colors of the Ay,

D—20 to 60 inches, grayish-brown (2.5Y 5/2) mixed coarse
sand and gravel containing 50 percent or more shale,
very dark grayish brown, (2.5Y 3/2) when moist.

The thickness of the loam over the D horizon ranges
from 18 to 30 inches.

Intrazonal order

 In Sargent County the soils of the intrazonal order are
in the calcareous Solonchak, the Humic Gley, the Plano-
sol, the Grumusol, and the Solontez great soil groups.

SOLONCHAK SOILS

The soil series in the calcareous Solonchak great soil
group are the Bearden, Borup, Colvin, Divide, Glyndon,
Hamerly, Hegne, and Ulen. All of these contain soluble
salts. All the soils except the Hamerly have developed
in deposits from glacial melt water. The Hamerly soils
formed in glacial till. The Divide soils are loamy allu-
vium over granitic gravel and sand. Except for the
moderately deep Divide soils, all the soils are deep. Na-
tural drainage ranges from moderately well drained to
poorly drained.

5 After this report and map had been prepared for publication,
the soils called Wessington were classified with soils of the Ford-
ville series. Similar soils will be called Fordville in other
publications.
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Modally, the Solonchak soils in the county are cal-
careous at the surface and have a C.a horizon at a depth
of less than 15 inches. The range, however, includes soils
that (1) are noncalcareous at the surface, (2) are cal-
careous within 6 inches of the surface, and (3) have a C..
horizon at a depth of less than 15 inches. In the Solon-
chak soils, the lime zone is weak to prominent. The Ulen
and Hegne soils have the most weakly expressed Ce, hori-
zon, and the Hamerly soils have the most prominent lime
zone.

In most places, the dark-colored A, horizon is calcareous
and is separated from a distinct or prominent Cc, horizon
by a clear lower boundary. In some areas the soils have
an A, horizon in which enough lime has accumulated to
mask the color of the soil and to give the horizon a gray
to white color. This horizon is lighter colored than the
A; horizon and is at least 1 value lighter than the under-
lying C horizon.

BearpEN sErtES.—In the Bearden series are deep, mod-
erately well drained to imperfectly drained soils that are
high in lime. These soils developed in silt loam or silty
clay loam lacustrine sediments. They have a black A,
horizon that is calcareous in some areas and is separated
from a prominent, light-colored C.. horizon by a clear,
irregular boundary. Wide tongues of the A, horizon ex-
tend deep into the C., horizon, and thinner tongues extend
to shallower depths.

Soil profile:

Ay—0 to 8 inches, dark-gray (10YR 4/1) silty clay loam, black
(N 2/0) when moist; weak, medium, subangular
blocky strueture; hard when dry, friable when moist,
slightly sticky and plastic when wet; slightly
caleareous.

Ac—8 to 16 inches, dark-gray (10YR 4/1) silty clay loam,
very dark gray (10YR 3/1) when moist; weak, fine,
granular structure; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; very strongly calcareous.

Cea—16 to 30 inches, pale-yellow (2.5Y 7/4) silty clay loam,
light yellowish brown (2.5Y 6/4) when moist, with
a few, faint mottles of white and light brownish gray
(2.5Y 8/2 and 6/2); weak, medium, granular struc-
ture; slightly hard when dry, friable when moist ; very
strongly calcareous.

Cr—30 to 34 inches, light yellowish-brown (2.5Y 6/4) silty
clay loam, pale yellow (2.5Y 7/4) when moist, with
common mottles of light brownish gray (2.5Y 6/2);
fine, granular structure; friable when moist ; strongly
calcarcous.

C:—34 to 48 inches, yellowish-brown and brownish-yellow

(10YR 5/6 and 6/8) silt loam with common mottles
of light brownish gray (2.5Y 6/2) ; yellowish brown

(10YR 5/4) when moist, with mottles of grayish
brown (2.5Y 5/2); friable when moist; slightly
calcareous.

C:—48 to 60 inches, light yellowish-brown and olive-yellow

(2.5Y 6/4 and 6/6) silt loam with many mottles of

light gray (2.5Y 7/2); light olive brown (2.5Y 5/4)

when moist, with mottles of light brownish gray

(2.5Y 6/2); friable when moist; slightly calcareous.

The top 6 inches of Bearden soils in some places is free

of lime. In some places the A; horizon is directly above

a prominent C. horizon; in other places a distinct

A, horizon separates the A; horizon and the C,. The

surface layer ranges from 6 to 16 inches in thickness.

Alternating layers of silt loam and silty clay loam are
common in the substratum.

Borur serres.—Borup soils developed in sandy and

silty deposits from glacial melt water and are poorly
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drained and very poorly drained. These soils have a
thick, black A, horvizon that is calcareous in some places
and 1s separated from a prominent Cea horizon by an
abrupt, irregular boundary. Tongues of the A; horizon
commonly extend into the Cc, horizon.

The Borup soils are more poorly drained than the
Bearden soils and have formed in less clayey materials.
They are more poorly drained than the Glyndon soils and
have more olive-colored material in the substratum.

Typical profile:

A—0 to 10 inches, very dark gray (10¥R 3/1) silt loam,
black (10YR 2/1) when moist; weak, fine, granular
structure; friable when moist; slightly calcareous.

Ce—10 to 32 inches, gray and white (10YR 6/1 and 8/1)
clay loam, dark gray and gray (10YR 4/1 and 6/1)
when moist; weak, medium, platy structure; hard
when dry, friable when moist, sticky and plastic when
wet ; strongly calcareous.

C,—32 to 44 inches, pale-yellow and white (2.5Y 8/4 and 8/2)
silt loam, light yellowish brown and pale yellow (2.5Y
6/4 and 7/4) when moist; friable when moist, slightly
sticky and slightly plastic when wet; strongly
calcareous.

Cs—44 to 60 inches, white (2.5Y 8/2) silt loam mottled with
brownish yellow and yellow (10YR 6/6 and 7/6);
light brownish gray (2.5Y 6/2) when moist, with mot-
tles of yellowish brown and strong brown (10YR 5/6
and 75YR 5/6) ; friable when moist; calcareous.

The surface layer is generally 6 to 12 inches thick.
It is dominantly silt loam but ranges from fine sand to
silty clay. In many places the entive profile is silt loam,
but in some places the profile is silt loam to a depth of
about 3 feet and is sandy below.

Corvin serEs.—Colvin soils are poorly drained and
have developed in moderately fine textured glacial lacus-
trine deposits. s Y
a prominent gray or light-gray C.a horizon.

The Colvin soils and the Borup soils are similar, but
the Colvin soils formed in moderately fine textured mate-
rial, whereas the Borup soils formed in medinm-textured
material. Colvin soils are more poorly drained than the
Bearden soils.

Typical profile:

A:—O0 to 10 inches, very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) when moist; moderate, fine,
crumb structure in upper part and moderate, very
fine, blocky structure in the lower part; friable when
moist, sticky and plastic when wet; noncalcareous.

Cear—10 to 14 inches, grayish-brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) when moist;
moderate, very fine, blocky structure; firm when
moist, sticky and plastic when wet; calcareous.

Cur—14 to 17 inches, light brownish-gray (2.5Y 6/2) clay
loam, brownish gray (2.5Y 5/2) when moist; friable
when moist, sticky and plastic when wet; strongly
calecareous.

C.s—17 to 27 inches, light olive-brown (2.5Y 5/4) silty clay
loam, olive brown (2.5Y 4/3) when moist; firm when
moist, sticky and plastic when wet; many gypsum
crystals; strongly caleareous.

C,—27 to 60 inches, grayish-brown and iight olive-brown (2.5Y
5/2 and 5/4) silty clay loam, dark grayish brown and
olive brown (2.5Y 4/2 and 4/4) when moist; firm
when moist, sticky and plastic when wet; many gyp-
sum crystals in the lower part; calcareous.

The lime zone varies in its degree of prominence and
in its depth from the surface. The boundary between
the A, and C., horizons is gradual in some places but
generally is clear and irvegular. In other places, how-
ever, the boundary is broken by large masses of soft lime,
which are surrounded by black or olive colors.

These soils have a black A, horizon and

Drvipe series.—Divide soils are moderately deep and
moderately well drained to imperfectly drained. They
developed in loamy glacial alluvium over loose, gravelly
or sandy outwash. These soils have a black or very dark
gray A, horizon that is separated from a distinet or
prominent Ce, horizon by an irregular boundary. Below
the loose gravel and sand the soil material probably is
more slowly permeable than that above. A temporary
water table is held up, and there is a capillary rise of
water that brings lime up into the finer material.

. . . . .

The sequence of the horizons differentiates the Divide
soils from the Hamerly soils on the till plain, and from
the Glyndon soils on the glacial lake plain.

Typacal profile:

Ai—0 to 6 inches, dark-gray (10YR 4/1) loam, very dark
gray (10YR 3/1) when moist; weak, fine and very
iine, granular structure; hard when dry, very friable
when moist ; slightly calcareous.

Ceo—6 to 16 inches, gray (10YR 5/1) loam, dark gray (10YR
4/1) when moist; weak, coarse, prismatic structure;
slightly hard when dry, friable when moist; strongly
calcareous.

D..—16 to 26 inches, light olive-gray (5Y 6/2) mixed coarse
sand and gravel, olive gray (5Y 4/2) when moist;
many shale particles give material weak coherence;
strongly calcareous.

D—26 to 60 inches, medium and coarse granitic sand and
gravel; common shale particles; slightly calcareous.

The loamy alluvium ranges from 16 to 30 inches in
thickness. Although this alluvium 1s calcareous in some
areas, the zone of lime accumulation is in the sandy or
gravelly substratum,

Gry~xpon sErtEs.—The Glyndon series consists of deep,
moderately well drained soils that formed in medium-
textured, lacustrine deposits. These soils have a dark-
colored A, horizon that is separated from a prominent
Cea horizon by a gradual to clear, irregular boundary.
Lime is disseminated in the Cc, and decreases gradually
in the C horizon.

The Glyndon soils occur with the Gardena soils but
differ from them by having a thinner A, horizon, no B,
horizon, and a Ce, hovizon closer to the surface.

Typical profile:

A:p—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist;. weak,
coarse, blocky structure; slightly hard when dry, fri-
able when moist; slightly calcareous.

C.—S8 to 21 inches, light brownish-gray (2.5Y 6/2) silt loam,
grayish brown (2.5Y 5/3) when moist; weak, coarse,
blocky structure; soft when dry, friable when moist;
very strongly calcareous.

C,—21 to 42 inches, pale-yellow (2.5Y 8/4) very fine sandy
loam, light yellowish brown (2.5Y 6/4) when moist;
soft when dry, very friable when moist; strongly
calcareous.

C:r—42 to 60 inches, pale-yellow (2.5Y 8/4) very fine sandy
loam, light yellowish brown (2.5Y 6/4) when moist,
with few, medium, distinet mottles of light brownish
gray and yellowish brown (2.5Y 6/2 and 10YR 5/6) ;
soft when dry, very friable when moist, slightly
calcareous. .

Tongues of the A, horizon commonly extend deep into
the C., horizon. The A, horizon ranges from 6 to 10
inches in thickness. In some places nests of gypsum
crystals are at a depth greater than 3 feet. In a sandy
substratum phase of Glyndon soils, fine sandy loam or
loamy fine sand generally occurs at a depth greater than

2 feet.



SARGENT COUNTY, NORTH DAKOTA 85

Hameruy series.—In Sargent County Hamerly soils
are the only calcareous Solonchak soils that have formed
in_glacial till. These soils have a thin to moderately
thick A, horizon that is generally calcarecus and is sep-
arated from the Ce horizon by a gradual or abrupt, ir-
regular boundary. ILime is distributed throughout the
soil in the form of lime flour. '

The Hamerly soils occur in irregularly shaped rings
around morainic depressions that are occupied by the
Parnell- or Tetonka soils. Hamerly soils also occur on
irregularly shaped, slight rises, in complex association
with the Aastad and Svea soils. In plowed fields, many
closely spaced areas of the Hamerly soils are conspicuous
where the shallow, light-gray to white C.. horizon is
exposed. The lime in the C.. horizon accumulates as the
result of capillary moisture rising from a seasonal perched
water table.

Typical profile:

A;p—0 to 8 inches, gray (10YR 5/1) loam, very dark gray
(10YR 3/1) when moist; common, fine specks of white
(2.5Y 6/2) when moist and light brownish gray (2.5Y
8/2) when dry ; moderate, medium, granular structure;
slightly hard when dry, friable when moist; slightly
calcareous; abrupt boundary.

C.a—S to 18 inches, white (2.5Y 8/2) loam, light brownish
gray (2.5Y 6/2) when moist; weak, coarse, prismatic
structure; slightly hard when dry, friable when moist;
slightly sticky and slightly plastic when wet; very
strongly calcareous; lime flour distributed; gradual
boundary.

Ci—18 to 25 inches, light yellowish-brown and white (2.5Y
6/4 and 8/2) loam, light olive brown and light brown-
ish gray (2.5Y 5/4 and 6/2) when moist; weak,
coarse, prismatic structure; hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; strongly calcareous with films and soft masses
of segregated lime; gradual boundary. .

Cr—25 to 60 inches, pale-yellow (2.5Y 7/4) clay loam mottled
with light gray and brownish yellow (2.5Y 7/1 and
10YR 6/6) ; light olive. brown (2.5Y 5/4) when moist,
with mottles of gray and yellowish brown (2.5Y 5/1
and 10YR 5/6) ; massive (structureless) ; hard when
dry, firm when moist; slightly calcareous; large
shale fragments in lower part.

The dark-colored A, horizon may extend gradually to
a distinet A,., horizon, and that horizon to the C,,. The
depth to the C., horizon varies greatly. In plowed fields
are mottled patterns of gray, light gray, and white where
the plow has turned up limy material.

Hrene sertes.—In the Hegne series are poorly drained
soils that developed in glacial lacustrine deposits of clay.
These soils have a thin to moderately thick, black A,
horizon that has a clear or abrupt, irregular boundary
over a prominent, light-gray C.. horizon. The lime, in
the form of lime flour, decreases in amount with increas-
ing depth. A gradual boundary separates the C, horizon
from the C,.

The Hegne soils are associated with the Fargo soils in
a complex pattern. They are a few inches higher than
Fargo soils in the microrelief. In most places the surface
of Hegne soils shows a mottled pattern of gray because
some of the C., horizon has been mixed with the A,
horizon,

Typical profile:

Ar—0 to 10 inches, silty clay that is black (N 2/0) when dry
or moist; moderate, medium, granular structure;
very hard when dry, firm when moist, sticky and
plastic when wet; caleareous.

Cgea—10 to 20 inches, light-gray and olive-gray (5Y 7/1 and
4/2) clay, olive gray and dark olive gray (56Y 5/2
and 3/2) when moist; fine and medium, blocky struc-
ture; extremely hard when dry, very firm when moist,
very sticky and very plastic when wet; strongly
cileareons.

Cei—20 to 32 inches, gray (3Y 6/2) clay, olive gray (5Y 5/2)
when moist; fine and medium, blocky structure; ex-
tremely hard when dry, firm when moist, very sticky
and very plastic when wet ; calcareous.

Cg=—32 to 88 inches, white and light-gray (5Y 8/1 and 7/2)
clay, white and olive gray (5Y 8/2 and 5/2) when
moist; medium, blocky structure; extremely harad
when dry, firm when moist, very sticky and very
plastic when wet; calcareous.

Cg—38 to 60 inches, pale-olive (5Y 6/3) clay mottled with
white and olive yellow (5Y 8/1 and 2.5Y 6/6) ; olive
(5Y 5/3) when moist, with mottles of white and light
olive brown (5Y 8/2 and 2.5Y 5/6) ; massive (struc-
tureless) ; extremely hard when dry, firm when moist,
very sticky and very plastic when wet; calcareous.

The A, horizon ranges from 6 to 14 inches in thickness,
but wide tongues of it extend deep into the Cge, horizon.
The texture of the A, horizon is silty clay or clay.

Urexn series—The Ulen soils are moderately “well
drained or imperfectly drained and have formed in sandy
glacial deposits. The A; horizon of these soils is mod-
erately thick or thick and very dark gray. It is under-
lain by a C,, horizon that is strongly calcareous, but weakly
expressed. In Sargent County, the Ulen soils have a more
weakly expressed lime zone than have other Solonchak
soils in which the difference in color between the A, and
C., horizons is not prominent.

The Ulen soils occur with Hecla soils but, differ from
those soils by having a calcareous profile and no B horizon.

Typical profile:

Au—0 to 10 inches, dark-gray (10YR 4/1) fine sandy loam,
very dark gray (10YR 3/1) when moist; weak, fine,
granular structure; very friable when moist; slightly
caleareous.

Ai—10 to 18 inches, dark grayish-brown (10YR 4/2) loamy
fine sand, very dark grayish brown (10YR 3/2) when
moist; very weak, medium, prismatic structure; very
friable when moist ; slightly calcareous.

Ci.a—18 to 30 inches, grayish-brown (10YR 5/2) loamy fine
sand, dark grayish brown (10YR 4/2) when moist;
weak, granular structure; very friable when moist;
strongly calcareouns.

C:—30 to 38 inches, light brownish-gray (2.5Y 6/2), loose fine
sand, grayish brown (2.5Y 5/2) when moist; strongly
calcareous.

C:—38 to 60 inches, pale-olive (5Y 6/3), loose fine sand, olive
(5Y 5/3) when moist ; calcareous.

The surface layer of Ulen soils is fine sandy loam or
loamy fine sand. In some places the C., horizon is neaver
the surface and more prominent than that described.

HUMIC GLEY SOILS

The Humic Gley soils of this county are in the Arveson,
Dimmick, Gannett, Hamar, Lamoure, Parnell, Perella, and
Rauville series. The soils of these series have an A,
horizon that is black when moist. Some of the soils have
a B horizon. Because of poor drainage, these Humic

. tlg)
Gley soils are almost neutral gray, have colors of 5Y hue,
or, at a depth below 3 feet, have greener or bluer hues.
Prominent mottles of brown and reddish brown increase
as the organic staining decreases in the subsoil.

Some Humic Gley soils are calcareous throughout the
profile, and some are calcareous only in the horizon of lime
accumulation. Generally this horizon, or lime zone, does
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not. occur just below the A, horizon but is deeper ]'1} the
profile. If it does occur immediately below the A, horizon,
the lime zone is very weak. ) o

The Parnell soils are the only Humic Gley soils in the
county that are on the glacial till plain. These soils are
in closed depressions on the plain, generally in local
alluvium that washed from surrounding hillsides. In
some places the alluvium is more than 5 feet thick, but
in most places till occurs at a depth between 3 and 5 feet.

The Lamoure and Rauville soils are in postglacial
alluvium. These soils are calcareous at the surface more
commonly than are any other Humic Gley soils in the
county. In many places the Lamoure soils in Sargent
County have a very weak lime zone below the A, horizon.

The Arveson soils developed in sandy deposits of glacial
melt water. Arveson soils are limy at the surface in
many places but generally do not have a lime zone. The
Gannett soils formed in fine sand or loamy fine sand. They
are generally mildly calcareous at about 4 feet but are
entirely free of lime 1n some places.

Arveson surmes.—The Arveson soils are poorly drained
or very poorly drained and have formed in sandy glacial
lacustrine deposits. They generally are calcareous at the
surface and have a Cge. horizon in some places, but this
horizon is not prominent enough for the series to be classi-
fied as calcareous Solonchak.

The Arveson soils are similiar to the Gannett soils but
are generally calcareous at the surface, whereas the Gan-
nett soils are noncalcareous at the surface and are cal-
careous deep in the profile.

Typical profile:

A;—O0 to 20 inches, gray (2.5Y 5/1) fine sandy loam, very dark
gray (2.5Y 3/1) when moist; hard when dry, very
friable when moist ; strongly calcareous.

Cei—20 to 30 inches, light-gray (5Y 6/1) loamy fine sand, gray
(5Y 5/1) when moist; loose when dry or moist; single
grain (structureless) ; moderately caleareous.

C.2—30 to 36 inches, light olive-gray (5Y 6/2) fine sand mottled
with brownish yellow (10YR 6/6); olive gray (5Y
5/2) when moist, with mottles of yellowish brown
(10YR 5/8) ; loose when dry or moist; single grain
(structureless) ; slightly calcareous.

Cx—36 to 48 inches, light-gray and light olive-gray (5Y 7/1
and 6/2) fine sand with many, medium, prominent
mottles of brownish yellow (10YR 6/8); gray and
olive gray (8Y 6/1 and 5/2) when moist, with mottles
of yellowish brown (10YR 5/8); loose when dry or
moist; single grain (structureless); slightly cal-
careous.

C,+—48 to 60 inches, yellowish-brown (10YR 5/4) fine sand
with many, medium, prominent mofttles of dark
vellowish brown and light gray (10YR 4/4 and 5Y
7/1) ; dark yellowish brown (10YR 4/4) when moist,
with mottles of very dark brown and gray (10YR
3/4 and 5Y 6/1); loose when dry or moist; single
grain (structureless) ; slightly calcareous.

Drvmrck sermes.—In the Dimmick series are poorly
drained and very poorly drained soils that have formed
in clay sediments. Dimmick soils in Sargent County
oceur 1n shallow depressions or swales in the glacial lake
plains,

These soils have a thick to moderately thick, black A,
horizon that, is calcareous in some places. In other places
Dimmick soils are calcareous throughout the profile and
have a weak to distinct lime zone. The lime zone, how-
ever, is not close enough to the surface or prominent enough
for the series to be classified as calcareous Solonchak.

In Sargent County, Dimmick clay is in shallow basins.
This soil is poorly drained but is generally not limy at
the surface and does not have a C., horizon. Dimmick
clay, basins, occurs in very wet depressions and is gen-
erally calcareous at the surface and strongly calcareous
immediately below the A, horizon.

The Dimmick soils occur with Fargo soils but are more
poorly drained.

Typical profile:

A1—O0 to 8 inches, silty clay that is black (10YR 2/1) when
dry or moist; fine and medium, granular structure;
noncalcareous.

B—S8 to 20 inches, very dark gray (2.5Y 3/0) clay, black (2.5Y
2/0) when moist; moderate, medium and coarse,
prismatic structure breaking to fine and very fine,
blocky structure; extremely hard when dry, firm when
moist, very sticky and very plastic when wet; non-
calcareous.

Cg1—20 to 34 inches, gray (5Y 5/1) clay, very dark gray (5Y
3/1) when moist; massive (structureless) ; extremely
hard when dry, firm when moist, very sticky and very
plastic when wet; slightly calcareous. )

Cer—34 to 60 inches, light-gray (5Y 6/1) clay, with many mot-
tles of white (5Y 8/1)); dark gray (5Y 4/1) when
moist, mottled light olive gray (5Y 6/2); massive
(structureless) ; extremely hard when dry, firm when
moist, very sticky and very plastic when wet;
calcareous.

The surface layer is silty clay loam or silty clay in some
places. Prisms in the B horizon are from 2 to 6 inches
thick. In areas where the prisms are 6 inches thick,
tongues of the A, horizon extend through the entire B hori-
zon, hut where the prisms are about 2 inches thick, the
tongues of the A, horizon extend to a depth of 10 inches.
These tongues are wedge shaped. They are larger at the
top and narrower with increasing depth.

Gannerr sermes.—The Gannett soils developed in fine
sand or loamy fine sand and are deep and very poorly
drained. They have a moderately thick or thick, black
A, horizon that is separated from the gray and olive-gray
subsoil by a clear or gradual boundary. These soils are
noncalcareous to a depth of about 4 feet.

Gannett soils have formed in coarser material than have
the Arveson soils and are noncalcareous from the surface
to a depth of several feet. The Arveson soils ave generally
calecareous at the surface. The Gannett soils are more
poorly drained than the Hamaxr soils.

Typical profile:

An—0 to 4 inches, dark-gray (10YR 4/1) loamy fine sand,
black (10YR 2/1) when moist; single grain (structure-
less) ; noncalcareous.

As—4 to 8 inches, dark-gray (10YR 4/1) fine sand with a few,
faint mottles of dark grayish brown (10YR 4/2) ; very
dark gray (10YR 3/1) when moist, with mottles of
very dark grayish brown (10YR 3/2); loose when
dry or moist; single grain (structureless); non-
calecareous.

Cg1—8 to 15 inches, gray (10YR 5/1) fine sand with many, fine,
distinct mottles of dark yellowish brown (10YR 4/4) ;
dark gray (10YR 4/1) when moist, with mottles of
dark yellowish brown (10YR 3/4) ; loose when dry or
moist; single grain (structureless) ; noncalcareous.

Cgr—15 to 22 inches, grayish-brown (10YR 5/2) fine sand with
many, fine, distinct mottles of dark yellowish brown
(10YR 4/4) ; dark grayish brown (10YR 4/2) when
moist, with mottles of dark yellowish brown (10YR
3/4) ; loose when dry or moist; single grain (struc-
tureless) ; noncalcareous.
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Cgs—22 to 45 inches, grayish-brown (10YR 5/2) fine sand with
many, medium, prominent mottles of reddish brown
(25YR 4/4) ; dark grayish brown (10YR 4/2) when
moist, with many, medium, prominent mottles of dark
reddish brown (2.5YR 3/4) ; loose when.dry or moist;
single grain (structureless) ; noncalcareous.

Cgi—45 to 60 inches, pale-olive (5Y 6/3) fine sand with many,
fine, prominent mottles of reddish brown (2.5YR
4/4) ; olive (5Y 5/3) when moist, with mottles of dark
reddish brown (2.5YR 3/4) ; loogse when dry or moist;
single grain (structureless) ; slightly calcareous.

Hamar sermes—The Hamar soils developed in moder-
ately sandy, glacial lacustrine deposits and are deep and
imperfectly drained. They have a thick dark A, horizon
that, in many places, is separated by a gradual boundary
from a C horizon unstained by organic matter. A weak B
horizon has formed in some places. Brown and reddish-
brown mottles increase as organic staining decreases.
These soils are calcareous at the surface in some places
but are not strongly calcareous within a depth of 15 inches.

The Hamar soils developed in more sandy material than
the Ulen soils and do not have a prominent lime zone.
Hamar soils are less calcareous than the Arveson soils,
which have a prominent Cg, horizon.

Typical profile:

A—0 to 8 inches, dark-gray (10YR 4/1) fine sandy loam, very
dark gray (10YR 3/1) when moist; weak, granular
structure; very friable when moist; noncalcareous.

AB—8 to 17 inches, dark-gray (10YR 4/1) fine sandy loam,
black (10YR 2/1) when moist; weak, coarse, pris-
matie structure; very friable when moist; noncal-
careous,

B—17 to 25 inches, gray (10YR 5/1) loamy fine sand, dark
gray (10YR 4/1) when moist; very weak, granular
structure to single grain (structureless); noncal-
careous.

C;—25 to 36 inches, pale-brown (10YR 6/3) loamy fine sand,
brown (10YR 5/3) when moist; loose when dry or
moist; single grain (structureless) ; noncalcareous.

Ce—36 to 52 inches, light-gray (2.5Y 7/2) fine sand with many
mottles of brownish yellow (10YR 6/6); grayish
brown (10YR 5/2) when moist, with mottles of
yellowish brown (10YR 5/6); loose when dry or
moist; single grain (structureless) ; noncalcareous.

Cs—52 to 60 inches, light-gray and light brownish-gray (2.5Y
7/2 and 6/2) fine sand with mottles of reddish yellow
(7.5YR 6/6 and 6/8); grayish brown (25Y 5/2)
when moist, with motiles of brown and strong brown
(7.5YR 5/4 and 5/6) ; loose when dry or moist; single
grain (structureless) ; noncalcareous.

Some Hamar soils are noncalcareous throughout the
profile, and others are calcareous at the surface but are
not strongly calcareous within 15 inches of the surface.
In some soils the C., horizon is at a depth of more than
15 inches.

Lamoure sertes.—In the Lamoure series are deep, poorly
drained soils that developed in recent medium-textured
and moderately fine textured alluvium on the bottom lands
of streams or rivers. These soils have a thick, dark-colored
A, horizon and a gleyed subsoil. Although they are gen-
erally limy at the surface, and the maximum amount of
lime is below the A, horizon, a distinet C.. horizon has
not, formed.

The Lamoure soils occur with the La Prairie soils, which
are better drained than the Lamoure.

Typical profile:

A;—0 to 7 inches, very dark gray (2.5Y 3/0) silty clay loam,
black (2.5Y 2/1) when moist; moderate, granular
structure; friable when moist, slightly sticky and
plastic when wet ; caleareous.

Agea—T7 to 15 inches, dark-gray (5Y 4/1) loam and clay Ioa..m,
very dark gray (5Y 3/1) when moist; texture varia-
tions in pockets; common, medium sand particles;
strongly calcareous. .

An—15 to 20 inches, very dark gray (2.5Y 3/1) silty clay
loam, black (2.5Y 2/1) when moist; medium, granular
structure; strongly c¢alcareous.

Cgen1i—20 to 27 inches, gray (5Y 56/1) silty clay loam, dark
gray (5Y 4/1) when moist; weak, coarse, angular
blocky structure; friable when moist, slightly sticky
and plastic when wet; strongly calcareous.

Cgenr—2T to 36 inches, light-gray (5Y 6/1) loam with few large
lime concretions of white (5Y 8/1); gray (5Y 5/1)
when moist, with lime concretions of light gray and
white (5Y 7/2 and 8/2) ; moderate, granular structure ;
very friable when moist, slightly sticky and plastic
when wet. .

Ane—=56 to 40 inches, very dark gray (2.5Y 3/0) silt loam,
black (2.5Y 2/1) when moist ; more strongly calcareous
than A horizon.

Croan—40 to 46 inches, gray (5Y 5/1) loam, dark gray (5Y
4/1) when moist; weak, coarse, angular blocky struc-
ture; strongly calcareous. ’

Crean—=a6 to 52 inches, light-gray (5Y 7/2) loam with large
concretions of white (5Y 8/1) lime; light olive gray
(5Y 6/2) when moist, with concretions of light-gray
(5Y 7/1) lime.

D—52 to 56 inches, pale-yellow (5Y 7/3) very fine sandy loam
with many mottles of dark reddish gray (5YR 4/2);
pale olive (5Y 6/3) when moist, with mottles of dark
reddish brown (5YR 3/2).

In Sargent County a black, buried A horizon is common
in the soil profile. In some places a gravel or sand sub-
stratum occurs at a depth below 3 feet.

Parnern sertes.—The Parnell soils arve deep, dark, and
poorly drained or very poorly drained. They are on the
till plain in morainic depressions, where they developed in
glacial till and local alluvium that washed into the de-
pressions from surrounding higher soils. In some areas
of Sargent County, till occurs at a depth of 3 feet, but in
many areas the alluvium is more than 5 feet thick. The
Parnell soils have a thick, black A, horizon that is very
high in organic matter and in places is covered by a thin
mat of plant remains. The B horizon is firm, blocky, and
fine textured. Segregated lime is in the upper part of the
mottled parent material. .

Parnell soils occur with the Barnes and Forman soils,
which are Chernozems. The Parnell soils occur in deeper,
wetter depressions on the till plain than do the Tetonka
soils (Planosols).

Typical profile:

A,—0 to 8 inches, black (10YR 2.5/1) silty clay loam, black
(10YR 2/1) when moist; weak, medium, platy struc-
ture; hard when dry, friable when moist, sticky and
plastic when wet; smooth boundary.

AB—8 to 11 inches, black (10YR 2.5/1) silty clay loam, black
(10YR 2/1) when moist; medium, angular blocky
structure ; hard when dry, friable when moist, sticky
and plastic when wet ; siooth boundary.

Ba—11 to 20 inches, very dark gray (2.5Y 8/1) silty clay, black
(2.5Y 2/1) when moist; strong, very fine, angular
blocky structure; firm when moist, very sticky and
very plastic when wet; continuous, distinct clay films
on all ped faces; wavy boundary.

B and B:x—20 to 89 inches, very dark gray (2.5Y 3/1) silty
clay, black (2.5Y 2/1) when moist; moderate, medium,
angular blocky structure; sticky and plastic when
wet; noncaleareous ; wavy boundary.

Ceen—39 to 46 inches, light-gray (5Y 7/1) silty clay, gray (5Y
5/1) when moist; weak, angular blocky structure;
firm when moist, sticky and plastic when wet; very
strongly caleareous; clear, smooth boundary.
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C,—46 to 60 inches, light-gray and white (5Y 6/1 and 8/1)
silty clay loam with many prominent mottles of red-
dish yellow (7.5YR 6/6) ; olive gray (5Y §5/2) when
moist, with mottles of strong brown (7.5YR 5/6);
weak, angular blocky structure; firm when moist,
sticky and plastic when wet; moderately caleareous,
with common, large, soft segregations of lime.

Generally Parnell soils are noncalcareous to a depth
greater than 3 feet and contain large segregations of lime
below that depth, but in some areas these soils are cal-
careous at or near the surface and do not have a prominent
hime zone immediately below the A, horizon. The degree
of mottling varies considerably in the lower part of the
profile. In some places the lower subsoil contains hard,
brown, rounded concretions of ironstone that are between
e and 14 inch in diameter.

Prrerna sermes.—In the Perella series ave imperfectly
drained soils that developed in medium-textured and
moderately fine textured glaciofluvial deposits. These soils
have a moderately thick or thick A, horizon and a weakly
expressed B horizon that shows little or no increase in
content of clay. The soils ave free of lime to a depth
greater than 15 inches.

With the Perella soils, in a catena that formed in lacus-
trine materials, are the Overly, Bearden, and Colvin soils.
The Overly soils are Chernozems, and the Bearden and
Colvin are calcareous Solonchaks. The Perella soils are
more poorly drained than the Overly soils and differ from
the Bearden soils by having a B horizon.

Typical profile:

A—0 to 7 inches, very dark gray (10YR 3/1) heavy silty clay
loam, black (10YR 2/1) when moist; fine, granular
structure ; hard when dry, friable when moist, sticky
and plastic when wet; noncalcareous.

B,—7 to 16 inches, dark grayish-brown (2.5Y 4/2) silty clay,
very dark grayish brown (2.5Y 3/2) when moist;
fine and very fine, blocky structure; hard when dry,
firm when moist, very sticky and very plastic when
wet.

Biea—16 to 32 inches, light-gray (5Y 6/1) silty clay loam, gray
(5Y 5/1) when moist; massive (structureless) ; hard
when dry, friable when moist, sticky and plastic when
wet.

Cgea—32 to 60 inches, light olive-gray (5Y 6/2) silty clay loam
with many white (5Y 8/2) concretions of lime; olive
gray (5Y 5/2) when moist, with light-gray (5Y 7/2)
concretions of lime; massive (structureless); hard
when dry, firm when moist, sticky and plastic when
wet ; strongly calcareous.

The Perella soils vary mainly in the thickness of the A,
horizon and in the depth to lime.

Ravuvitre sgrtes.—In the Rauville series are deep, dark,
very poorly drained soils that developed in postglacial
alluvium. These soils have a moderately thick to thick,
black or very dark gray A, horizon and a gleyed subsoil.
The substratum consists of stratified gravel, sand, silt, and
clay.

Rauville soils occur with Lamoure soils.

Typical profile:

Ar—O0 to 10 inches, silty clay loam, black (10YR 2/1) when
moist; moderate, fine, granular structure; slightly
calcareous.

A1;—10 to 20 inches, clay loam, very dark gray (10YR 3/1)
when moist; common grains of clear quartz sand;
moderate, granular structure ; moderately calcareous.

Ceg—20 to 28 inches, sandy clay loam, very dark gray (10YR
3/1 and 5Y 3/1) when moist; many clear grains of
quartz sand ; slightly calcareous.

D1—28 to 48 inches, loamy sand, very dark gray (10YR 3/1
and 2.5Y 3/1) when moist; single grain (structure-
less) slightly calcareous.

Dg—48 to 60 inches, clay loam, olive gray (5Y 4/2) when
moist, with common mottles that are dark reddish
brown (5YR 3/2) when moist, and with many large
concretions of lime that are light brownish gray (2.5Y
6/2) when moist; strongly calcareous.

Variations in the Rauville soils in Sargent County ave
mainly in the substratum.

PLANOSOLS

The only Planosols in the county are in the Tetonks
series. Planosols have an eluviated surface horizon un-
derlain by a B horizon that is more strongly illuviated,
cemented, or compacted than the B horizon of associated
normal soils. Planosols formed in nearly level upland
areas under grass or forest vegetation in a humid or sub-
humid climate.

Trronka serms.—The Tetonka soils of Sargent County
are extensive in shallow depressions in the glacial till plain
and are inextensive in depressions in the glacial lake plains.
Like the Parnell soils, the Tetonka soils on the till plain
generally developed in local alluvium about 3 feet thick
over glacial till.

The Tetonka soils are poorly drained and have a mod-
erately thick or thick A, horizon and a very dark gray,
mottled A, horizon. In many places the A, horizon is
separated from the B, horizon by a.gradual boundary.
The B, horizon is prismatic or blocky in structure.

Typical profile:

Au—0 to 3 inches, very dark gray (10YR 3/1) silty clay loam,
black (10YR 2/1) when moist; large amount of fresh-
ly decomposed organic matter and matted live roots;
weak, fine, crumb structure; much fine sand of clear
quartz; noncaleareous.

Air—3 to 10 inches, dark-gray (10YR 4/.5) silty clay loam,
black (10YR 2/1) when noist; strong, thin to medinm,
platy structure; plates are coated with bleached very
fine sand and silt of clear quartz and are a distinet
gray on upper side when dry; slightly hard when dry,
very friable when moist, slightly sticky and slightly
plastic when wet; mnoncalcareous; clear, wavy
boundary.

As—10 to 13 inches, gray (10YR 5/.5) loam with many, fine,
distinet mottles of light gray (10YR 6/.5) and brown-
ish yellow (10YR 6/8); very dark gray (10YR 3/.5)
when moist, mottles of very dark grayish brown
(10YR 3/2); moderate, medium plates coated with
very fine sand of clear quartz; very hard when dry,
friable when moist, sticky and plastic when wet ; non-
caleareous; clear, wavy boundary.

B.—13 to 16 inches, very dark gray (10YR 3.5/1) clay loam
with common mottles of brown (10YR 5/3) and coats
of gray (10YR 5/1) on blocks; very dark gray (10YR
3/1) when moist, with mottles of dark brown (10YR
4/3) and coats of dark gray (10YR 4/1) on blocks;
moderate, very fine, blocky structure; very hard when
dry, firm when moist, and very sticky and very plastic
when wet; noncaleareous; clear, wavy boundary.

B—16 to 25 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) when moist; weak, coarse prisms breaking
to strong, medium blocks; extremely hard when dry,
very firm when moist, very sticky and very plastic
when wet ; noncalcareous ; clear, smooth boundary.

B;—25 to 31 inches, dark-gray (5Y 4/1) sandy clay loam, dark
olive gray (5Y 3/2) when moist, with common mottles
of olive (5Y 5/3); weak, coarse prisms breaking to
moderate, fine, angular blocks; extremely hard when
dry, very firm when moist, very sticky and very plastic
when wet; noncalcareous; clear, wavy boundary.
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Byea—31 to 36 inches, gray (5Y 6/1 and 5/1) loam with com-
mon, fine, distinct mottles of light olive brown (2.5Y
5/4) ; olive gray (5Y 4/2) when moist, with mottles
of dark yellowish brown (10YR 4/4); strongly cal-
careous but little or no segregated lime; weak, coarse
prisms breaking to moderate, fine, angular blocks;
extremely hard when dry, very firm when moist, very
sticky and very plastic when wet; common, fine- and
medium-sized pebbles; clear, smooth boundary.

Cgea—30 to 48 inches, light-gray (5Y 6/1) leam, dark gray
(5Y 4/1) when moist, with many, fine, distinct mottles
of white (5Y 8/1) and medium to large, prominent
mottles of strong brown (7.5YR 4/4) ; wealk, medium,
angular blocky structure; very hard when dry, firm
when moist, sticky and plastic when wet; common,
fine- and medium-sized pebbles; very strongly cal-
careous; many small, soft segregations of lime and
soft, thin crusts of lime on pebbles; clear, smooth
boundary.

C,—48 to 60 inches, light-gray (5Y 6/1) and-light olive-brown
(2.5Y 5/4) loam, gray (5Y 5/1) and olive brown (2.5Y
4/4) when moist, with common, fine mottles of white
(10YR 8/1) and many, coarse mottles of dark yellow-
ish brown (10YR 4/4) when dry or moist; hard when
dry, firm when moist, slightly sticky and slightly
plastic when wet; common, fine- and medium-sized
pebbles; strongly calcareous; small amount of soft
segregations of lime.

GRUMUSOLS

The only Grumusols in the county are in the Fargo
series. Grumusols have a high content of clay, are rela-
tively uniform in texture, and show signs of local soil
movement that is a result of shrinking and swelling as
the soils are alternately dry and wet. Many of these soils
have a thick, dark A horizon over a limy C horizon ; others
are uniform in general appearance except for signs of
churning.

Farco serizs.—In the Fargo series are deep, poorly
drained clays on the glacial plains of Lake Agassiz and
Lake Dakota. These soils have a thick, black A, horizon
from which prominent tongues extend into the gleyed
subsoil. Fargo soils are generally calcareous at a depth
of 8 to 20 inches.

The lack of a prominent C., horizon near the surface
distinguishes the Fargo soils from Hegne soils. The
Fargo soils are better drained than the Dimmick soils.

Typical profile:

Ayp—0 to 6 inches, silty clay that is black (N 2/0) when dry
or moist; coarse, blocky structure breaking to very
fine, granular; hard when dry, firm when moist, sticky
and plastic when wet; slightly calcareous.

Ag—6 to 16 inches, clay that is black (N 2/0) when dry or
moist; coarse, blocky structure breaking to fine and
very fine, granular structure; hard when dry, firm
when moist, very sticky and very plastic when wet;
slightly calcareous.

Agea—16 to 20 inches, very dark gray (2.5Y 3/0) clay, black
(N 2/0) when moist; weak, medium, blocky structure
breaking to fine, granular; hard when dry, firm when
moist, very sticky and very plastic when wet; few
large concretions of lime.

Cy1i—20 to 44 inches, clay that is black (N 2/0) when dry or
moist; fine, granular structure; extremely hard when
dry, firm when moist, very sticky and very plastic
when wet; slightly calcareouns; common gypsum
crystals.

Cy—44 to 60 inches, light olive-gray (5Y 6/2) clay, dark olive
gray (5Y 5/2) when moist; massive (structureless) ;
extremely hard when dry, very firm when moist, very
sticky and very plastic when wet ; slightly calcareous;
many gypsum crystals.

It o C.. horizon occurs, its content of calcium carbonate
may be small or large. Neverthless, the accumulation of

calcium carbonate appears to be small. In some places
the substratum, when moist, is mottled with few to many
yellow and brown mottles. A few glacial stones and peb-
bles are on the surface and in the profile in some places.

SOLONETZ SOILS

The Solonetz soils in Sargent County are in the Aber-
deen, Cresbard, Exline, and Stivum series. The Aberdeen
and Cresbard soils are strongly solodized, and the Exline
soils are weakly solodized.

The Exline and Stirum soils have a dispersed (defloc-
culated) surface horizon, and a B, horizon that is of
columnar or prismatic structure. The Aberdeen and
Cresbard soils are solodized Solonetz soils. In these soils
the A, horizon is light colored and is underlain by a darker,
prismatic or columnar B, horizon. The Exline soils show
some evidence of having an A, horizon, which appears as
a light-colored coating on the tops of the columns in the
B. horizon. In road cuts and in other exposed places,
the surface of Stirum soils flows to a very smooth surface
when the soils ave wet. This surface dries out extremely
hard. Cultivated fields of the Exline soils have a highly
dispersed surface layer and, consequently, are hard and
cloddy.

AnrroerN sertES.—The Aberdeen series consists of mod-
erately well drained, strongly solodized Solonetz soils
that formed in medium-textured or moderately fine tex-
tured glacial lacustrine deposits. These soils have a mod-
erately thick or thick, black A; horizon that abruptly over-
lies a weak or distinct A. horizon. The A, horizon is of
platy structure and overlies a B, horizon that is prismatic
or columnar. If the B, horizon is columnar, the columns
readily break into blocks. These characteristics differ-
entiate the Aberdeen soils from Exline soils, which have
a thin A horizon and a strong, columnar B, horizon. Cul-
tivated fields of the Aberdeen soils have only slight dis-
persion in the surface soil, whereas those of the Iixline
soils have much.

Typical profile:

A—0 to 8 inches, very dark gray (10YR 3/1) silt loam, black
(10YR 2/1) when moist; fine, granular structure;
soft when dry, very friable when moist; noncalcar-
eous ; abrupt, smooth boundary.

A:—8 to 12 inches, grayish-brown (L0YR 5/2) silt loam, dark
grayish brown (10YR 4/2) when moist; weak, me-
dium, prismatic structure; prisms break readily into
medium plates ; slightly hard when dry, friable when
moist; noncaleareons; abrupt, smooth boundary.

B—12 to 26 inches, very dark gray (2.5Y 8/1) clay loam, black
(2.5Y 2/1) when moist; weak, medium, flat-topped
columns that break readily to moderate, medium
blocks; hard when dry, firm when moist, sticky and
plastic when wet.

Cea—206 to 40 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) when moist;
massive (structureless) ; common gypsum crystals
visible; hard when dry, friable when moist; strongly
calcareous.

C—40 to 60 inches, pale-yellow (2.5Y 7/4), laminated silty clay
loam, light yellowish brown (2.5Y G/4) when moist;
hard when dry, friable when moist; calcareous.

The B, horizon is columnar in some places and pris-
matic in others. The columns or prisms arve fragile and
break into medium to very fine blocks. The substratum
is laminated silty clay loam, laminated silt and clay, or
stratified silt, fine sand, and clay.

Cressarp sertes.—The Cresbard series consists of
strongly solodized Solonetz soils that developed in glacial
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till. They have a moderately thick or thick, black A,
horizon and a weak or distinet A, horizon. The A, horizon
is underlain by a B, horizon that is generally prismatic or
blocky in structure. In some areas the B. horizon has a
columnar structure in which the columns readily break
into blocks.

Cresbard soils have a profile similar to that of the Aber-
deen soils, but the Aberdeen soils formed in lacustrine
deposits instead of glacial till.

Typical profile:

A,—0 to 8 inches, very dark gray (10YR 3/1) silt loam,
black (10YR 2/1) when moist; fine and very fine,
granular structure ; soft when dry, friable when moist;
noncalcareous.

A,—8 to 14 inches, gray (10YR $5/1) silt loam, dark gray
(10YR 4/1) when moist; weak, medium, platy struc-
ture with many pores; soft when dry, very friable
when moist.

B:—14 to 26 inches, very dark gray (10YR 8/1) clay, black
(10YR 2/1) when moist; fine and medium prisms that
break easily to moderate, medium blocks; hard when
dry, firm when moist, sticky and plastic when wet.

C—26 to 36 inches, very dark gray and grayish-brown (10YR

3/1 and 2.5Y 5/2) clay loam, black and dark grayish

brown (10YR 2/1 and 2.5Y 4/2) when moist; hard,

when dry, friable when moist, and sticky and plastic
when wet; caleareous.

to 47 inches, clay leam that is grayish brown and

olive gray (2.5Y 5/2 and 5Y 5/2) when moist, with

many, fine mottles of strong brown (7.5YR 5/8);

massive (structureless) ; strongly calcareous; many

gypsum crystals.

C—47 to 60 inches, clay loam that is olive gray, light olive
brown, and light gray (5Y 5/2, 2.5Y 5/6, and 2.5Y
7/2) when moist; massive (structureless); friable
when moist, sticky and plastic when wet; calcareous.

The Cresbard soils in the county vary mainly in the
thickness of the A; and A, horizons.

Exrive series.—The Exline soils are weakly solodized
Solonetz soils that developed in medium-textured to fine-
textured, glacial lacustrine deposits. In arveas of native
grass the Exline soils have a thin A horizon and a strong,
colummar B, horizon. In cultivated fields the surface
layer is highly dispersed and is hard and cloddy. These
characteristics differentiate the Exline from the Aberdeen
soils, in which the A, horizon is thicker and the B. horizon
is weaker.

Typical profile:

A—O0 to 6 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; fine, granular structure;
sticky and plastic when wet; abrupt, smooth
boundary.

B.—6 to 10 inches, very dark gray (5Y 3/1) clay loam, black
(5Y 2/1) when moist; strong, medium, columnar
structure ; extremely hard when dry, very firm when
moist, very sticky and very plastic when wet; non-
caleareous ; clear, wavy boundary.

B.—10 to 17 inches, dark grayish-brown (2.5Y 4/2) clay loam,
very dark grayish brown (2.5Y 3/2) when moist;
strong, medium, columnar structure; extremely hard
when dry, very firm when moist, very sticky and very
plastic when wet ; limy around the columns and in the
few large root holes.

Bsea—17 to 24 inches, light-gray (5Y 7/2) clay loam, pale yel-
low (5Y 7/3) when moist; tongues of olive (5Y 5/3
when dry, 4/3 when moist) ; fine and very fine, blocky
structure; hard when dry, friable when moist, slightly
sticky and plastic when wet ; very strongly calcareous;
abrupt, smooth boundary.

Cos—36

D,—24 to 30 inches, olive-yellow (2.£Y 6/6) loam, light olive
brown (2.5Y 5/6) when mcist; friable when moist,
slightly sticky and slightly plastic when wet; mod-
erately calcareous; abrupt, smooth boundary.

D-—30 to 40 inches, pale-olive (5Y 6/3) silt loam, olive (5Y
5/3) when moist; weak, blocky structure; sticky and
plastic when wet; strongly calcareous; clear, smooth
boundary.

Ds.a—40 to 48 inches, light yellowish-brown (2.5Y 6/4) silt
loam with common while (5Y 8/1) concretions of
lime and reddish-brown (5YR 4/4) concretions
of iron; light olive brown (2.5Y 5/4) when moist,
with white (5Y 8/2) concretions of lime and dark
reddish-brown (5YR 3/4) concretions of iron; weak,
angular blocky structure; sticky and plastic when
wet ; strongly calcareous.

G—48 to 60 inches, light-gray (5Y 6/1) silt loam, gray (5Y
5/1) when moist, with dark reddish-brown (5YR 2/2
and 3/4) concretions of iron ; concretions nearly round
with vertical axis longer than horizontal; nonsticky
and nonplastic when wet ; moderately calcareous.

Exline soils have a thin, gray A, horizon in some areas,
but generally the only evidence of this horizon is a gray
coating on the rounded tops of the columns in the B.
horizon. The substratum in Sargent County commonly
is loamy fine sand and fine sand.

Strom sErtEs.—The Stirum series consists of poorly
drained Solonetz soils that developed in sandy glacial
deposits from melt water. The thin to moderately thick
A, horizon-is underlain by a B, horizon that has a coarse,
columnar structure. The upper part of the B, horizon is
stained with organic matter, but the organic matter de-
creases with increasing depth, and the horizon is nearly
neutral, dark gray to dark olive gray in the lower part.
Stirum soils are generally calcareous at or near the sur-
face, and they have a weakly to moderately expressed
horizon of segregated lime. The differentiating charac-
teristics of these soils are (1) the very large, columnar
structure of the B, horizon, and (2) the consistence of
the soil, which is elastic when moist or wet and is very
hard or cementlike when dry. In road cuts or other
exposed surfaces, the Stirum soils flow to a smooth surface
when they are wet. When the surface dries, it becomes
extremely hard and has a continuous covering of clear
sand that resembles frost. :

The Stirum soils are closely associated with the Arveson
soils and differ from them by having very large columns
or prisms and an elastic consistence when wet or moist.
The faces of the columns or prisms are stained and coated
with clay.

Typical profile:

A:u—0 to 5 inches, loam that is very dark gray (5Y 3/1) when
moist; weak, fine, crumb structure; very friable when
moist, slightly sticky and plastic when wet; mod-
erately calcareous; clear, smooth boundary.

A:—5 to 10 inches, fine sandy loam that is dark olive gray

(5Y 3/2) when moist; compound structure that is

weak, medium, prismatic and moderate, very fine,

blocky ; friable when moist, slightly sticky and plastic
when wet; strongly calcareous; clear, smooth
boundary.

10 to 21 inches, sandy clay loam that is olive gray (5Y
5/2) when moist; coarse, prismatic structure; prism
faces coated with continuous, distinet clay films
that are dark olive gray (5Y 3/2) when moist ; friable
to firm when moist, sticky and plastic when wet;
very strongly caleareous.

B:
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Ceea—21 to 26 inches, sandy clay loam that is dark gray
(5Y 4/1) when moist; weak, medium, angular blocky
structure ; friable when moist, sticky and plastic when
wet; very strongly calcareous; many light-gray con-
cretions of lime; abrupt, smooth boundary.

Cg—26 to 60 inches, olive-gray (5Y 5/2, moist) fine sandy loam,
light yellowish-brown (2.5Y 6/4, moist) loamy fine
sand, and olive (5Y 5/3, moist) loamy very fine sand
in successive layers; prominently mottled with strong
brown, dark reddish brown, black, and pale olive;
strongly calcareous.

Stirum loam is the only Stirum soil identified in Sargent
County. The prismatic or columnar structure of the B,
horizon can ])e seen but is not prominent. In some places
segregated lime occurs within or just below the B horizon,
or i1s lower in the profile. The C; horizon is underlain
by a cemented layer. The Stirum soils are strongly alka-
line and nonsaline, and they have a high percentage of
exchangeable sodium below the upper few inches.

Azonal order

In Sargent County the great soil groups in the azonal
order are Alluvial soils and Regosols.

ALLUVIAL SOILS

Alluvial deposits in Sargent County are inextensive.
They are mainly on the bottom lands of the Wild Rice
River, which has a shallow, narrow valley. Narrow belts
of alluvial soils also occur along small tributaries of the
Wild Rice River and in old, abandoned channels of other
small streams. The soils in these alluvial deposits are
cut up into small, irregularly shaped areas by the old
channels.

In Sargent County, only the Fairdale and La Prairie
soils developed in this postglacial alluvium. The Fair-
dale and La Prairie soils have an AC horizon sequence.
The Fairdale soils arve lighter colored than La Prairie
soils. The horizons in La Prairie soils are discernible in
most places but are not distinct anywhere. Generally,
the soils in alluvium have only a thick, dark-colored A
horizon, for other genetic horizons have not developed.
Beneath the A horizon are alluvial strata that are not
related to each other genetically.

Fampare series—The Fairdale series consists of mod-
erately well drained, medium-textured Alluvial soils of
the northern Chernozem region. These soils have a thin
or very thin, very dark gray or very dark brown A,
horizon that overlies grayish-brown to light-gray alluvial
layers of calcareous, stratified silt loam and fine sand.
The Fairdale soils typically occur on the bottom lands
along rivers and streams in the western part of the Lake
Agassiz plain. They are distinguished from La Prairvie
soils by their thinner A, horizon and by lighter colored,
more stratified parent materials. They are lighter colored
and better drained than Lamoure silt loam. The Fair-
dale soils are subject to frequent flooding and consequently
receive thin to thick deposits annually. These soils are
inextensive and are unimportant in agriculture.

Soil profile:

A,—0 to 3 inches, silt loam that is very dark brown (2.5Y
2/2) when moist; moderate, very fine, granular strue-

ture; very friable when moist; moderately calcare-
ous; abrupt boundary.

C;—3 to 6 inches, very fine sand that is light gray (2.5Y 6/1)
when moist; loose when dry or moist; moderately
calcareous; abrupt boundary.

C—=06 to 8 inches, silt loam that is dark grayish brown (2.5Y
4/2) when moist; weak, medium, platy (laminar)
structure ; friable when moist ; moderately calcareous;
abrupt boundary.

An—=_8 to 11 inches, silt loam that is black (10YR 2/1) when
moist; strong, medium, granular structure; very
friable when moist; very mildly calcareous; clear
boundary.

Cu—11 to 60 inches, very fine sandy loam that is very dark
grayish brown (10YR 3/2) to dark grayish brown
(10YR 4/2) when moist; very friable when moist;
moderately calcareous.

The substratum of Fairdale soils is stratified silt loam,
fine sand, and silty clay loam. Generally, one or more
buried surface layers occur within a depth of 5 feet. The
Fairdale soils are calcareous in most places, but in some
places they are nonealcareous or only mildly calcareous.

L Prarrie series.—La Prairvie series consists of deep,
dark, medium-textured soils on bottom lands, mainly along
the Wild Rice River. These soils have a moderately thick
or thick A, horizon. ILa Prairie soils are darker than the
Fairdale soils and have a thicker A, horizon. They are
better drained than the Lamoure soils.

Typical profile:

A1—O0 to 8 inches, very dark gray (10YR 3/1) silt loam, black
(1I0YR 2/1) when moist; fine, granular structure;
very friable when moist.

Aica—8 to 20 inches, dark-gray (10YR 4/1) silty eclay loam,
very dark gray (10YR 3/1) when moist; granular
structure; friable when moist, slightly sticky and
plastic when wet ; slightly calcareous.

Cea—20 to 28 inches, light brownish-gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) when moist;
friable when moist, slightly sticky and plastic when
wet ; strongly caleareons.

C—28 to 36 inches, grayish-brown (2.5Y 5/2) silt loam, dark
grayish brown (2.5Y 4/2) when moist; fine, granular
structure; friable when moist; slightly calcareous.

Cyi—306 to 42 inches, light-gray (5Y 7/1) silty clay loam, gray
(5Y 6/1) when moist; firm when moist, -sticky and
plastic when wet ; slightly calcareous.

Cgr—42 to 48 inches, light olive-gray (5Y 6/2) sandy clay
loam, olive gray (5Y 7/2) when moist; friable when
moist; slightly calcareous.

Ceo—48 to 60 inches, gray (3Y G6/1) silty clay loam, gray (5Y
5/1) when moist; firm when moist, sticky and plastic
when wet; slightly calcareous.

The profile of TLa Prairie soils commonly contains a
buried surface horizon. In many places the substratum
is stratified silty clay loam, sandy loam, sandy clay loam,
and silt loam.

REGOSOLS

The Regosols in this county are in the Buse, Hecla,
Sioux, Valentine, and Zell series. The soils in these series
have an A, horizon that is dark colored because organic
matter has been added to the soil when plants have died
and decayed. The only morphologic changes in the parent
material are some organic-matter staining in the upper
part of the profile, some removal of the more soluble
salts, and a weak horizon of accumulated lime in some
places.

The Buse soils developed in glacial till. Small culti-
vated areas on the tops of knolls or on hillsides are light
colored in many places because some of the thin, dark
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surface soil has been removed by erosion, and some of the
light-colored parent material has been mixed with the sur-
face layer by tillage.

The Hecla and Valentine soils developed in sandy de-
posits from glacial melt water. These deposits have been
reworked by wind in many places. Most areas of these
soils in the county have a hummocky relief and are so
droughty and susceptible to wind erosion that they can-
not be cultivated.

The Sioux soils consist of a thin mantle of loam or sandy
loam over gravel. These soils generally are in native
grass and are not suitable for cultivation.

The Zell soils resemble the Buse soils but have developed
in deposits of lacustrine silt rather than in glacial till.
In Sargent County the Zell soils occur mainly on the
breaks along the Wild Rice River.

Busr sertes.—Buse soils are excessively drained Rego-
sols of the Chernozem soil region. They developed in
glacial till on the tops of low knolls, on hills or ridges in
the till plain, and on the upper part of steep slopes. DBuse
soils have a thin to moderately thick A, horizon that is
generally separated from the C horizon by a gradual
boundary. In the upper part of the C horizon 1s a weak
lime zone.

The Buse soils and Zell soils have similar profiles but
different kinds of parent material. The parent material
of the Zell soils is medium-textured lacustrine deposits.

Typical profile:

Ar—O0 to 4 inches, dark-gray (10YR 4/1) loam, black (10YR
2/1) when moist; medium and fine, granular struec-
ture; very friable when moist, slightly sticky and
slightly plastic when wet; slightly calcareous.

Ci—4 to 18 inches, light yellowish-brown (2.5Y 6/4) loam,
light olive brown (2.5Y 5/4) when moist; weak,
coarse, prismatic structure; friable when moist,
slightly sticky and slightly plastic when wet ; strongly
calcareous; few shale particles.

C.,—18 to 36 inches, light yellowish-brown (2.5Y 6/4) loam
with common mottles of light gray (2.5Y 7/2); light
olive brown (2.5Y 5/4) when moist, with mottles of
light brownish gray (2.5Y G/2); weak, coarse, pris-
matic structure; friable when moist, slightly sticky
and slightly plastic when wet; strongly calcareous.

C;—36 to 60 inches, light yellowish-brown (2.5Y 6/4) loam
mottled with light gray and brownish yellow (2.5Y 7/2
and 10YR 6/6) ; light olive brown (2.5Y 5/4) when
moist, with mottles of light, hbrownish gray and yellow-
ish brown (2.5Y 6/2 and 10YR 5/6) ; massive (struc-
tureless) ; friable when moist, slightly sticky and
slightly plastic when wet; slightly calcareous.

The A; horizon of Buse soils ranges from 2 to 6 inches
in thickness. This horizon directly overlies a weak Cqa
horizon or grades gradually to a calcareous AC horizon
that has a weak, coarse, prismatic structure. The AC
horizon grades gradually to the C horizon.

Hecra sermms—The IHecla soils are moderately well
drained Regosols that have a thick A horizon. They de-
veloped mainly in sandy deposits of glacial melt water.
These soils have a weak to distinct C horizon below the
depth to which the soil is stained by organic matter.

The Hecla soils are on lower, more gentle slopes than
Maddock soils and have a thicker A horizon. They are
not so well drained as the Maddock soils.

Typical profile:

A:;—0 to 12 inches, dark-gray (10YR 4/1) fine sand, very dark
gray (10YR 3/1) when moist; very friable when
moist ; nonealeareous ; stmooth boundary.

A—12 to 22 inches, dark-gray (10YR 4/1) loamy fine sand,
very dark gray (10YR 3/1) when moist; noncal-
careous.

A—22 to 30 inches, grayish-brown (10YR 5/2) fine sand, dark
gray (10YR 4/1) when moist; loose when dry or
moist; single grain (structureless) ; noncalcareous.

C;—30 to 48 inches, light brownish-gray (10YR 6/2) fine sand,
grayish bhrown (10YR 5/2) when moist; loose when
dry or moist; single grain (structureless); noncal-
careous ; wavy boundary.

C:.—48 to 60 inches, light brownish-gray (10YR 6/2) loamy
fine sand, grayish brown (10YR 5/2) when moist;
many mottles of dark yellowish brown (10YR 4/4)
when moist and yellowish brown (10YR 5/4) when
dry.

The soil types mapped in Sargent County are fine sandy
loam, loamy fine sand, and fine sand. The Hecla soils
have an AC horizon sequence in most places. In some
places a weak B horizon has formed and the soils grade
toward Chernozems. In moderately shallow phases of
the Flecla soils, the substratum consists of glacial till or
of silty or clayey lacustrine deposits.

Sroux serms.—In the Sioux series are excessively
drained, shallow soils that developed in a thin mantle of
glacial alluvium over outwash of gravel or sand, or both.
The soils generally have segregated lime in the upper part
of the gravel or sand.

Sioux soils occur with the Renshaw soils but are shal-
lower than those soils over the gravel or sand.

Typical profile:

Ar—0O0 to 4 inches, very dark grayish-brown (10YR 3/2) loam,
very dark brown (10YR 2/2) when moist; medium,
granular structure ; noncalcareous.

C—4 to 6 inches, dark grayish-brown (2.5Y 4/2) gravelly loam,
very dark grayish brown (2.5Y 3/2) when moist;
calcareous.

D.n—6 to 13 inches, grayish-brown and white (2.5Y 5/2 and
10YR 8/2) gravelly loam, dark grayish brown and
light gray (2.5Y 4/2 and 10YR 7/2) when moist; soft
lime coats on pebbles and in pebble sockets; very
strongly caleareous.

D—13 to 60 inches, brown, reddish-brown, and yellowish-
brown (7.5YR /4, 5YR 4/4, and 10YR 5/3) gravel
and some coarse sand; colors in stratified layers of
varying thickness.

The main variation in the Sioux soils of the county is
the thickness of the loamy alluvial mantle, which is less
than 18 inches thick.

VarexTiNg series.—The Valentine soils are excessively
drained Regosols that developed in fine sand or loamy
fine sand in areas where the wind has formed hummocks
or dunes. The Valentine soils occur closely with the Hecla
and Maddock soils but differ from them in having a much
thinner surface horizon that is stained with organic

matter.
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Typical profile:

A—O0 to 2 ihches, very dark gray and gray (10YR 3/1 and 5/1)
fine sand, black and dark gray (10YR 2/1 and 4/1)
when moist; loose when dry or moist, single grain
(structureless).

C—2 to 60 inches, grayish-brown (2.5Y 5/2) fine sand, dark
grayish brown (10YR 4/2) when moist; loose when
dry or moist, single grain (structureless).

The Valentine soils vary only in the depth of organic-
matter staining. This depth is less than 10 inches.

Zrrr suries.—The Zell soils are excessively drained and
developed in silty lacustrine deposits. In Sargent County
these soils are mainly on breaks along the Wild Rice River.
They have a thin to moderately thick, dark-colored A
horizon that is directly underlain by lighter colored parent
material. The parent material has segregated lime in its
upper part.

The Zell soils have a profile similar to that of the Buse
soils, which formed in glacial till instead of lacustrine
deposits.

Typical profile:

Ay—0 to (‘» inches, dark-gray (10YR 4/1) silt loam mottled
with white (2.5Y 8/2); very dark gray (10YR 3/1)
wh(_en moist, with mottles of light yellowish brown
(2.5Y G/4); fine and very fine, granular structure;
caleareous.

Cea—06 to 18 inches, white (2.5Y 8/2) silt loam, light yellowish
brO\yn (2.5Y 6/4) when moist; weak, medium, pris-
matic structure; soft when dry, very friable when
moist; very strongly calcareous.

C:—18 to 25 inches, white and pale-yellow (2.5Y 8/2 and 8/4)
silt loam, mottled with yellow and reddish yellow
(]'.OYR 7/6 and T.5YR 6/6) ; grayish brown and light
olive brown (2.5Y 5/2 and 5/4) when moist, with
mottles of brownish yellow and strong brown (10YR
6/6 and 7.5YR 5/6) ; weak, fine and medium, platy
structure ; calcareous.

C—25 to 35 inches, light brownish-gray to light yellowish-
b_rown (2.5Y 6/2 and G/4) silt loam that has large
circular stains of brownish yellow (10YR 6/6) ; gray-
ish brown and light olive brown (2.5Y 5/2 and 5/4)
when moist, with large circular stains of yellowish

brown (10YR 5/6); weak, fine and medium, platy
structure; calcareous.

Cs—385 to 60 inches, pale-yellow (2.5Y 8/4) silt loam, light
yellowish brown (2.5Y 6/4) when moist; fine, platy
structure; calcareous.

The A horizon generally ranges from 2 to 6 inches in
thickness and in some places is underlain by a weak Ce,
horizon. 1In other places the A horizon grades gradually
to a calcareous AC horizon and that, in turn, to the C
horizon.

Mechanical and Chemical Analysis

Table 12 contains data on the-mechanical and chemical
properties of some selected soils in Sargent County. The
profiles of these soils are described in the section “Forma-
tion and Classification of Soils.” The information in the
table is useful in determining how soils formed and in
classifying them. It can be used in estimating water-hold-

ing capacity, fertility, tilth, susceptibility to wind erosion,
and other properties that affect soil management. The
data on reaction, electrical conductivity, and the percent-
age of exchangeable sodium can be used in evaluating the
possibility of reclaiming and managing saline or alkali
soils.

Field and laboratory methods

All samples used to obtain the data in table 12 were col-
lected from carefully selected pits. The samples are rep-
resentative of the so1ll material that is made up of particles
less than 34 inch in diameter. During the sampling, esti-
mates were made of the fraction of the sample consisting
of particles lavger than 34 inch. If necessary, the sample
was sieved after it was dried, and rock fragments larger
than 34 inch in diameter were discarded. Then the mate-
rial made up of particles less than 34 inch was rolled,
crushed, and sieved by hand to remove rock fragments
larger than 2 millimeters in diameter. The fraction that
consists of particles between 2 millimeters and 3/ inch in
diameter is recorded in the table as the percentage of
particles larger than 2 millimeters. This percentage is
caleulated as percent of the total weight of particles
smaller than 34 inch in diameter.

The percentage of fractions that consists of particles
larger than 3/ inch, and the percentage of those between
2 millimeters and 34 inch, is somewhat arbitrary. But the
fractions at these sizes do contain relatively unaltered rock
fragments larger than 2 millimeters in diameter and do
not contain slakeable clods of earthy material.

Unless otherwise noted, all Iaboratory analyses were
made on oven-dried material that passed the 2-millimeter
sieve, In table 12, values for extractable sodium and
potassium are the amounts extracted by the ammonium
acetate method, minus the amounts that are soluble in
the saturation extract.

Standard methods of the Soil Survey Laboratory were
used to obtain most of the data in table 12. Determina-
tions of clay were made by the pipette method (3, 4,
5). The reaction of the saturated paste and that of a
1:10 water suspension were measured with a glass elec-
trode. Organic carbon was determined by wet combustion,
using a modification of the Walkley-Black method (6).
The calcium carbonate equivalent was determined by
measuring the volume of carbon dioxide emitted from soil
samples that were treated with concentrated hydrochloric
acid. The cation-exchange capacity was determined by
direct distillation of absorbed ammonia (6). To deter-
mine the extractable calcium and magnesium, calcium
was separated as calecium oxalate and magnesium as
magnesium ammonium phosphate (6). IExtractable
sodium and potassium were determined on original
extracts with a flame spectrophotometer. The methods
of the U.S. Salinity Laboratory were used to obtain the
saturation extract (7). Soluble sodium and potassium
were determined on the saturation extract with a flame
spectrophotometer.
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TaBLE 12.—Mechanical and chemvical

{Ahsence of data

Particle size distribution

Reaction (pH)

Organic matter

Med- | Fine | Very
Soil type Very | Coarse | ium sand flne Clay Texture Satu-
coarse | sand | sand (0.25- | sand (0,002 rated Organic| Nitro- | Ratio
sand | (1-0.5 | (0.5~ 0.10 (0.10- mm,) paste carbon | gen C/N
2-1 | mm,) 025 | mm,) 0.05
mm.) mm.) mm,)
Percent| Percent| Percent | Percent | Percent Percent Percent | Percent
Aastad loam___o_._... .. 3.2 6.4 6. 10.3 7.3 28.8 0] Clayloam.__.__._._._.. 7.4 7.9 3.99 3: 12.0
3.9 5.5 5.8 10.6 7.6 32.8 3.5 Clayloam____._.._... 7.3 8.0 11.4
4.2 5.0 4.5 7.6 7.3 31.6 54| Clayloam._._..o.._.. 7.6 8.6 11.3
10. 2 11.4 4.7 10. 8¢ 4.6 26.8 3.0 | Loam oo oo 7.7 8.8 8.0
8.4 10. 4 7.7 12.5 10.8 21. 4 15.5 | Loam. 8.0 8.7
6.4 7.9 6.4 10.6 9.0 25. 5 18.1 | Loam. 8.1 8.6
5.4 7.1 6.2 10.5 9.2 25.7 88| Loanmi...._____.________ 7.8 8.3
Forman loam. .. ....._.. 3.0 5.6 4.2 10.3 9.5 31.9 3.2 | Clayloam. ... _ceooaoeo 7.0 7.7
2.3 6.2 5.9 1.5 10.1 32.3 2.6 | Clay loam. eoooooonoas 7.0 7.4
3.2 5.4 5.2 1.5 10.6 28.0 6.4 | Clay lonm. 7.6 8.6
4.2 59 5.7 11.3 10.2 27.6 7.8 | Clay loam. 7.8 8.7
4.7 6.8 6.0 10.9 9.7 28.5 7.3 | Clay loam._ 7.9 8.8
3.5 6.4 6.3 11.4 9.8 20.0 6.2 | Clay loam._. 7.8 8.6
4.2 6.7 6.2 11.8 10.1 27.2 9.8 Clayloam_________.___ 7.7 8.2
Hecla finesand. _.....__.} An | 0-12 | ___.. .1 2.7 54.5 32.2 6.0 4.5 Finesand..__._.._.__ 6.9 7.2
........ .1 2.2 50.7 34.2 7.4 5.4 |- _| Loamy finesand._____ 6.7 7.0
........ L1 2.4 53.8 33.6 51 50 |- ol Finesandoooooooool 6.8 7.0
________ .1 2.2 54.8 34.2 3.7 50 |- _| Finesand..__._.o_____ 6.8 7.0
........ .1 2.5 55.8 33.1 3.9 4.6 |- ot Finesand__._..._._... 6.8 7.0
................ 1.4 43.7 40.0 87 6.2 Loamy fine sand..._._ 6.8 7.3
Parnell silty clay loam.._ .2 N 1.0 3.7 4.3 50.9 39.3 Silty clay loam._...... 6.6 7.3
] .8 1.2 4.3 4.8 48.9 39.5 Silty clay loam.... 6.4 7.0
. .6 .9 3.1 4.9 47.3 43.1 Silty elay. .oooo.o 6.5 7.0
.6 .9 3.0 4.9 4.2 46.1 Silty clayceooaoot 6.7 7.5
.5 .8 3.1 58 44.3 45.3 Silty elay.ococacaaaos 7.2 8.2
.4 .3 1.0 1.9 55.2 41.1 Silty elay 5 ooooocaaoo 7.6 8.4
.5 .2 .3 1.1 61.2 36.4 Silty clay loam 8. ____. 7.5 8.4
Stirum loam__......_.... .5 1.0 21.3 26.6 28.3 22.0 Loam s _.._._.... 7.8 8.4
.9 4.2 39.2 7.5 18.0 18.7 IFine sandy loam 8.4 9.5
.4 1.9 48.8 10.7 13.7 22.3 Silty clay loam 8 8.8 9.9
.2 1.2 27. 4 30. 4 14.1 26.7 Silty clay loam é__ 8.7 9.8
.1 1.0 40. 4 34.7 11.9 11.9 Fine sandy loam. . 8.4 9.5
1.0 46.9 35.4 7.5 9.2 Loamy finc sand______ 8.2 9.3
.2 .3 3.0 38.0 39.8 1.9 6.8 Loumiy very fine 8.1 9.0
sand. 7
15.0 5.9 5.0 23.8 30.9 . 8 3.6 Loamy sand ®_________ 8.2 9.1 < T DO R
Svealoam. ... ... 2.3 4.4 5.1 11.1 8.0 . 0 26,1 1. Loam.___ ... 6.8 4.6 . 359 12.8
1.7 4.6 4.8 9.7 7.8 . 27.3 1. Clay loam._ 6.6 2.67 L2090 12.8
2.4 5.6 5.0 9.4 7.4 27.9 . Clay loam._ 6.6 1.20 114 10.5
2.5 5.1 4.8 9.3 7.2 30. 5 1. Clay loam.. 6.6 1.03 102 10.1
© 3.4 5.9 6.6 13.3 8.7 28.6 2. Clay loam._ 7.0 56 068 8.2
4.6 5.4 5.6 12.3 8.5 27.6 3. Clay loam. 8.0 43 . 048 9.0
3.2 4.5 4.9 10.3 7.4 30.8 2. Clay loam. 8.3 30 034 8.8
2.1 3.2 3.2 6.9 6.0 35.8 1. Clay loam_._.._________ 8.3 21 . 030 7.0
Tetonka silty clay loam__| Ay | 0-3 [_._.... .7 1.6 8.3 9.2 33.8 Silty clay loam.___.___ 6.4 6.9 6. 87 . 565 12.2
.3 1.0 1.4 4.0 5.5 32.2 Silty clay loam.._ 5.7 6.3 6.29 . 581 10.8
3.8 4.3 4.3 9.0 8.6 24.6 Loam_________ 5.6 6.3 1.26 . 141 8.9
2.5 3.5 3.7 7.9 7.8 35.0 Clay loam. 5.4 6.3 87 .104 8.4
2.8 4.5 5.0 9.6 7.9 41.0 Clay....__ 5.5 6.8 53 . 064 8.3
8.5 10.7 8.8 13.5 8.3 29.8 Silty clay loam.__ 6.2 6.9
5.9 8.4 7.7 14.3 9.8 24.9 Loam_._____._. 7.6 8.7
10.8 10.3 7.2 1.5 8.5 20,7 Loam____.__ 7.6 8.9
8.4 9.5 7.5 13.1 9.6 20. 4 Loam. oo 7.7 8.9

1 Trace.

2 Ces horizon of Aastad loam contains 33 milliequivalents of gypsum per 100 grams of soil.
3 C horizon of Forman loam contains 29 milliequivalents of gypsum per 100 grams of

soil.

« Below 60 inches, the volume weight of Forman loam is 1.84 grams of soil per cubie
centimeter.
& Snail shells in sand fraction.
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properties of selected soil profiles

indicated by dashed lines)

Moisture held at— Extractable cations Saturation extract soluble
Electri-
cal con- Cation- Ex-
ductivity| CaCO; exchange change- Volume | Moisture
(ECx103 | equiv- 1/10 1/3 15 capacity able . weight at
millimhos| alent atmos- atmos- atmos- | NH;AC Ca Mg Na K Na Na K Ca Mg saturation
per cm. phere phere pheres
at 25° C.)
Meq./ Meg./ Meq.] Meq.| Meq.|
Percent | Percent | JPercent 100 gm. | -Percent liter liter liter liter Percent
0.9 40.1 29.0 14. 1.1 0.7 0.4 5.3 3.5 59.3
.8 30.0 23.3 13.0 o - .8 .2 4.4 28 54.2
1.0 27.3 22.2 12.0 4 1.1 .2 4.6 4.6 55. 4
3.1 23.0 17.4 7.4 .2 7.2 .2 4.1 22,5 43.4
7.4 19.6 14.0 6.3 .2 22.3 .2 20.3 R0.8 38.6
7.9 22.1 16. 6 7.7 .2 27.2 .2 20.5 82.7 43.3
7.5 22.5 17. 4 8.8 .2 24.0 .3 22.2 75.7 42.2
1.6 38. 5 27.1 15.4 2.3 .6 1.8 8.8 5.0 58,9
1.1 32.4 24.0 13.9 1.0 R} .5 5.8 4.0 54.0
it} 25.2 18.8 9.8 .4 .5 .3 4.4 3.1 46.9
.8 23.1 15.8 7.9 -3 .6 .2 3.5 3.8 41. 4
2.8 24.0 18.0 8.2 .3 3.6 .3 121 24.0 46.3
3.5 24.5 18.2 8.6 .3 7.5 .3 16.8 25.9 45.8
4.5 24.5 17.8 8.7 .3 11.1 .4 23.3 34.5 44. 4
.5 10.0 5.9 3.7 7.7 5.8 1. .5 .4 .8 2.6 2.2 - 33.2
.4 10.9 6.6 4.6 8.6 6.8 1. .4 .4 .4 2.2 2.4 - 317
.4 8.7 5.1 3.4 7.0 5.4 1. .2 .4 .2 1.9 1.7 - 32.8
.4 7.4 4.4 3.0 5.8 4.1 1. .2 .4 .2 2.2 1.6 - 30.5
.4 7.6 4.6 3.0 5.3 3.8 1, .2 .4 .2 1.8 1.5 - 3L0
] 11.7 6.4 3.8 7.1 5.3 2. .2 i .2 2.6 2.2 30.6
1.1 1 56.1 45.6 20.5 5.6 28.2 8.6 .1 1.9 .4 1.2 7.6 4.4 1. 76.3
L& 46. 2 36.2 18.1 30.8 23.3 82 .1 1.6 .4 .8 4.6 3.0 - G2. 6
7. 11.9 33.4 18.0 28.1 20.2 8.6 .1 15 .4 .7 3.6 2.3 - 63.5
.6 . 38.9 314 18.8 20.1 21.1 9.1 .1 1.7 .3 .6 3.2 2.3 - 67.0
.8 39.6 34.2 19.3 20.8 26.2 9.2 .1 1.8 .3 .9 4.9 2.7 - 67. 9
.8 41.7 37.7 15.9 - 1 1.0 .4 .6 5.0 2.5 . 69. 6
.9 30.7 36.5 17.4 .1 1.2 .5 7 5.2 2.7 - 63.6
11 7 47.6 37.6 19.4 N 2.1 2 2.6 1.7 3.7 4.4 87.4
1.3 12 30.9 20.2 10.7 3.3 1.6 20 1.5 1.0 1.6 1.2 50. 5
1.4 16 28.8 2L 5 10.2 3.5 1.4 34 14. 0 .6 1.5 L8 40.0
3.2 17 28.0 20.8 2.9 4.2 1.1 31 27.0 .8 1.6 2.2 59.0
6.2 13 241 14. 3 5.8 3.9 .8 23 51.6 1.2 6.1 20.4 42.2
6.0 5 17.2 10.0 5.0 3.0 .6 21 41.0 1.1 10.4 33.3 36.7
6.0 10 15.4 9.1 4.2 2.4 .5 19 35.0 .9 16.1 25.5 32.9
5.5 7.8 2.8 2.5 .4 39 23.7 .8 18.1 21 5 O R, 34.2
.6 33.5 16.6 35.9 22.6 8.5 .1 .4 60.8
.6 29.7 14.9 27.8 15. 8 7.6 .1 .2 53.9
.6 24.8 12.2 22.5 1.8 7.8 .2 43.8
.6 24,2 1.6 22.8 iL5 8.4 .4 44.5
.7 22,1 10.7 20. 5 9.8 9.1 .1 45, 4
.7 19.6 9.4 32.7 23.3 9.2 .1 43.8
.8 22.0 10.5 35.8 22,5 12.9 .1 50, 2
.8 27.9 13.9 30.2 20. 5 9.2 .2 57.6
1.2 37.3 219 37.3 25.6 7.9 |oceoee s 3.1 il 2.3 7.1 4.1 [ 88.8
.6 42,4 20.8 X 6.3 2.1 .3 1.0 3.3 2.1 87.2
.5 21. 4 9.8 3.7 1.1 .3 .6 1.8 15 43.6
5. 23.2 13.0 5.9 1.2 .3 .5 2.2 1.3 47.5
.4 24.8 14.8 7.9 1.1 .3 .4 19 1.2 59.8
.5 20.0 11.0 5.7 .6 .4 .3 2.2 1.7 47.2
.7 16.7 8.8 .4 .6 .4 4.4 2.1 41.7
7 14.6 6.5 .3 b .4 4.1 2.2 36.1
7 14.2 6.6 .3 .4 .4 4.2 2.0 |ecmmaaan 30.6
¢ Shot, probably manganese, in sand fraction. 8 Horizon not designated.

7 Some caleium carbonate in sand {raction. 9 Tractions of very coarse, coarse, and medium sand are mostly caleium carbonate.
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PIPETTING APPARATUS FOR
Soil Sei. 77:

CLASSIFICATION : ORDER,
Soil Seci, 67:

Tech.

Glossary

i il. The exchange of air in soil with air from the at-

Aeralf:g;;li(i‘lg’ ".Ii“hi air in f\vell—aerated soil is similar t‘o 'that in

the atmosphere; but the air in'a poorly aern‘t_ed soil is con-
giderably higher in carbon di_omde and ¥0wer in oxygen.

Aggregate, soil. Many fine particles held in a single mass or
cluster, such as a clod, crumb, block, or prism. .

Alkali soil. Generally, a highly alkaline soil. _Spemﬁcal]y,_ ar}
alkali soil has such a high degree of alkalinity (pI-I. 8.5 or
higher) or such a high percentage of exchangeable sodinum (15
percent or more of the total exchangeable bases), or both, that

the growth of most crop pl:mts.is reduced. )

Alluvial soils. A great soil group in the azonal 0_1'de1'. Soils f'orm-
ing from material (alluvium) recently depo'sx.ted by wat.el and
showing little or no modification of the original materials by

il-forming processes.

Allu\szgllllnf.o Fin(;g 1lnaterial, such as sand, silt, or clay, that has been

on land by water.

Avai(llzfllb)l(::lrtt?élisture cachity. The difference between the amount
of water in a soil at field capacity and the amount in the same
soil at the permanent wilting point. Commonly expressed as
inches of water per inch depth of soil. The amount of water
that the soil can hold available to plant§. .

Calcareous soil. A soil that contains calcium carbonate, or a 'sml
that is alkaline in reaction because of the presence of calcium
carbonate. Soil containing enough calcium _carbor_m_t:e (often
with magnesium carbonate) to efferves'ce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Catena. A sequence, or “chain,” of soils on a landscape, developed
from one kind of parent material but having different char-
acteristics because of differences in relief and drainage.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil that is
40 percent or more clay, less than 45 percent sand, and less
than 40 percent silt. ) ) -

Claypan. A compact, slowly permeable soil hOI‘]Z'OIl that contan}s
more clay than the horizon above and below it. A claypan is
commonly hard when dry and plastic or stiff when wet.

Color, soil. See Munsell system. .
Complex, soil. A mapping unit consisting of different kinds of
soils that occur in such small individual areas or in such an

intricate pattern that they cannot be shown separately on a
publishable soil map. Barnes-Buse loams, rolling, is a soil
complex in Sargent County.

Concretions. Hard grains, pellets, or nodules of various sizes,
shapes, and colors consisting of concentrations of compounds
that cement the soil grains together. The composition of some
concretions is unlike that of the surrounding soil, Caleium
carbonate and iron oxide are examples of material commonly
found in concretions.

Consistence, soil. The combination of properties that causes soil
particles in an aggregate to crumble or stick together when
crushed between the fingers. Because it is affected by moisture,
consistence is described for soil when it is dry, moist, or wet.
Loose.—Noncoherent ; when moist or dry, will not hold together

in a mass.

Friable—When moist, crushes easily under pressure between

: thumb and forefinger and can be pressed together into a
lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly notice-
able.

Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a wire when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material; tends to stretch
somewhat and pull apart, rather than pull free from other
material.

Hard.—~When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.
Soft—When dry, breaks into powder or individual grains under

very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Deflocculate. To separate or break down soil aggregates into
individual particles; to disperse the particles of a granulated
clay to form a clay that runs together or puddles.

Dispersion. The deflocculation of the soil and its suspension
in water.
Fertility. The quality of a soil that enables it to provide com-

pounds, in adequate amounts and in proper balance, for the
growth of specified plants, when light, moisture, tempera-
ture, physical condition (or tilth) of the.soil, and other growth
factors are favorable.

Friable. See Consistence, soil.

Genesis, soil. The manner in which the soil originated, with spe-
cial reference to the processes responsible for the develop-
ment of the solum, or true soil, from the unconsolidated
parent material,

Glacial till. Unassorted, nonstratified rock materials (clay, silt,
sand, and boulders) that have been transported by glacial
ice and then deposited, or have been deposited by melt water
as it flowed from glacial ice.

Glaciofluvial deposits, Material moved by glaciers and subse-
quently sorted and deposited by streams flowing from melt-
ing ice; the deposits are stratified and occur in the form of
kames, eskers, deltas, and outwash plains.

Granular. See Structure, soil.

Green-manure crop. A crop grown for the purpose of being turned
under in an early stage of maturity, or soon after maturity,
to improve the soil, especially by the addition of organic
matter.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinct characteristics produced by soil-forming
processes.

Lacustrine deposits. Materials deposited in lake waters and sub-
sequently exposed by the lowering of the water level or by the
rising of the land.

Leaching. The removal of soluble materials from soils or other
material by percolating water.

Mottled. Irregularly marked with spots of different colors that
vary in number and size. Mottling in soils usually indicates
poor aeration and poor drainage. Descriptive terms are as
follows: Abundance—few, conmanon, and many; size—jfine,
medium, and coarse; contrast—rfaint, distinct, and prominent.
The size measurements are—fine, less than 5 millimeters
(about 0.2 inch) in diameter along the greatest dimension;
mediwm, ranging from 5 millimeters to 15 millimeters (about
0.2 to 0.6 inch) in diameter along the greatest dimension;
and coarse, more than 15 millimeters (about 0.6 inch) in
diameter along the greatest dimension.
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Munsell system. A system for designating color by three vari-
ables—hue, value, and chroma. Ior example, a notation
of 10YR 6/4 (light yellowish brown) is a color with a hue of
10X R, a value of 6, and a chroma of 4.

Nutrient, plant. Any element taken in by a plant, essential to its
growth., Plant nutrients are nitrogen, phosphorus, potassium,
calcium, magnesium, sulfur, iron, manganese, copper, boron,
zine, and perhaps others obtained from the soil; and carbon,
hydrogen, and oxygen obtained largely from air and water.

Parent material. The horizon of weathered rock or partly
weathered soil material from which the soil has formed;
horizon C in the profile.

Ped. A crumb, prism, block, or other individual natural soil
aggregate, in contrast to a clod.

Permeability, soil. The quality of a soil horizon that enables
water or air to move through it. Terms used to describe
permeability are very slow, slow, moderately slow, moderate,
moderately rapid, rapid, and very rapid.

Phase, soil. A subdivision of a soil type, series, or other unit in
the soil classification system made because of differences in
the soil that affect management. A soil type, for example,
may be divided into phases because of slope, stoniness, thick-
ness, or other characteristic. TPhase variations have practieal
importance, although they may or may not be reflected in the
profile and do not affect the classification of the soil.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material. See also Horizon,
soil.

Saline-alkali soil. - A soil that contains a harmful concentration of
salts and exchangeable sodium ; or contains harmful salts and
has a highly alkaline reaction; or containg harmful salts and
exchangeable sodium and is strongly alkaline in reaction.
The salts, exchangeable sodium, and alkaline reaction occur
in the soil in such location that growth of most crop plants
is less than normal.

Saline soil. A soil that contains soluble salts in amounts that
impair the growth of plants but that does not contain excess
exchangeable sodium.

Sand. Individual mineral particles in a soil ranging in diameter
from 0.05 millimeter to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral composition.
The textural elass name of any soil that is 85 percent or more
sand and not more than 10 percent clay. See also Texture,
s0il.

Series, soil. A group of soils developed from a particular type of

parent material and having genetic horizons that, except for

texture of the surface layer, are similar in differentiating
characteristics and in arrangement in the profile.

Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter in diameter)

Silt.

O

97

to the lower limit of very fine sand (0.05 millimeter in di-
ameter). Soil of the silt textural class is 80 percent or more
silt and less than 12 percent clay. 3

A natural, three-dimensional body on the earth’s surface
that -supports plants and that has properties resulting from
the integrated effect of climate and living matter acting
upon parent material, as conditioned by the relief of the soil
over periods of time.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The
principal forms of soil structure are plety (laminated), pris-
matic (vertical axis of aggregates longer than horizontal),
columnar (prisms with rounded tops), blocky (angular or
subangular), and granuler. Structureless soils are (1) single
grain (each grain by itself, as in dune sar® <» (2) yassive
(the particles adhering together without any regular cic.v-
age, as in many claypans and hardpans). In Sargent County
the principal forms of soil structure are granular, platy,
blocky, columnar, and prismatie, and there are structureless
soils,

Subseil. That part of the soil profile commonly below plow depth
and above the parent material. Technically, the B horizon.

Substratum. Any layer lying beneath the solum, or true soil; the
C or D horizon.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness; the
plowed layer.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. (See also Clay, Sand, and Silt.) The
basic textural classes, in order of increasing proportions of
fine particles, are as follows: sand, loamy sand, sandy loam,
loam, silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand, loamy sand,
and sandy loam classes may be further divided by specifying
coarse, fine, or very- fine.

Tilth, soil. The physical condition of the soil, especially soil
structure, in relation to tillage and to plant growth. Good
tilth refers to the friable state of a soil and is associated with
high noncapillary porosity and stable, granular structure. A
soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Topsoil. A presumed fertile soil or soil material, ordinarily rich
in organic matter, used to topdress roadbanks, lawns, and
gardens.

Topography. The elevations or inequalities of the land surface,
considered collectively. Relief.

Type, soil. A subdivision of the soil series made on the basis of
differences in the texture of the surface layer.

Soil.






Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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