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Major fieldwork for this soil survey was done in the period 1957-59. Soil names and descriptions were
approved in 1964, Unless otherwise indicated, statements in the publication refer to conditions in the
county in 1964, This survey of Codington County was made as part of the technical assistance furnished
by the Soil Conservation Service to the Codington Soil and Water Conservation District.

HOW TO USE THIS SOIL SURVEY REPORT

THIS SOIL SURVEY of Codington County
contains information that can be applied in
managing farms and windbreaks; in selecting
sites for roads, ponds, buildings, or other struc-
tures; and in appraising the value of tracts of
land for agriculture, industry, or recreation.

Locating Soils

All the soils of Codington County are shown
on the detailed map at the back of this report.
This map consists of many sheets that are made
from aerial photographs. Each sheet is num-
bered to correspond with numbers shown on the
Index to Map Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by a symbol. All
areas marked with the same symbol are the
same kind of soil. The soil symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and Using Information

The “Guide to Map’g)ing Units, Capability
Units, and Range Sites” can be used to find in-
formation in the report. This guide lists all of
the soils of the county in alphabetic order by
map symbol. It shows the page where each
kind of soil is described, and also the page for
the capability unit, range site, or any other
group In which the 8oil has been placed.

Individual colored maps showing the relative
suitability or limitations of soils for many spe-
cific purposes can be developed by using the soil
map and information in the text. Interpreta-
tions not included in the text can be developed
by grouping the soils according to their suta-
bility or limitations for a particular use.
Translucent material can be used as an overlay
on the soil map and colored to show soils that

have the same limitation or suitability. For
example, soils that have a slight limitation for
a given use can be colored green, those with a
moderate limitation can be colored yellow, and
those with a severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the soils
in the soil descriptions and in the discussions of
the interpretative groupings.

Foresters and others can refer to the section
“Use of the Soils for Windbreaks,” where the
soils of the county are grouped according to
their suitability for trees.

Game managers, sportsmen, and others con-
cerned with wildlife will find information
about soils and wildlife in the section “Use of
the Soils for Wildlife.”

Farmers and others interested in native
grassland can find, under “Management of Na-
tive Grassland,” groupings of the soils accord-
ing to their suitability for range, and also the
plants that grow on each range site.

Engineers and builders will find under “En-
gineering Uses of Soils” tables that give engi-
neering descriptions of the soils in t%e county
and that name soil features that affect engi-
neering practices and structures.

Scientists and others can read about how the
soils were formed and how they are classified
in the section “Genesis, Classification, and
Morphology of Soils.”

Students, teachers, and others will find infor-
mation about soils and their management in
various parts of the text.

Newcomers in Codington County may be
especially interested in the section “General
Soil Map,” where broad patterns of soils are
described. They may also be interested in the
section “Additional Facts about the County,”
which gives additional information about the
county.
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Harvesting small grains in a field of
Lamoure silty clay loam.
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EXPLANATION
Series Year and Series Number

Series year and number were dropped from all soil surveys sent to the printer after December 81, 1965. Many
surveys, however, were then at such advanced stage of printing that it was not feasible to remove series year
and number. Consequently, the last issues bearing series year and number will be as follows:

Series 1957, No. 23, Las Vegas-Eldorado Area, Nev. Series 1961, No. 42, Camden County, N.J.
Series 1958, No. 34, Grand Traverse County, Mich. Series 1962, No. 18, Chicot County, Ark.
Series 1959, No. 42, Judith Basin Area, Mont. Series 1963, No. 1, Tippah County, Miss.
Series 1960, No. 31, Elbert County, Colo. (Eastern

part)

Series numbers will be consecutive in each series year, up to and including the number shown in the fore-
going list. The soil smrvey for Tippah County, Miss., will be the last to have a series year and series number.
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SOIL SURVEY OF CODINGTON COUNTY, SOUTH DAKOTA

BY TOIVO J. OLLILA, LORENZ M. FOX, LAURENCE L. KOBRIGER, AND DEAN R. PURRINGTON,
SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE SOUTH DAKOTA AGRICULTURAL
EXPERIMENT STATION

ODINGTON COUNTY is in the northeastern part of
South Dakota (fig.1). Ithasan area of 442,240 acres.
Watertown, the county seat and the largest town, is in the
south-central part of the county. Other towns are Henry,
Florence, South Shore, Wallace, Kranzburg, and Waverly.
The county is in the north-central part of the Coteau des
Praivies, a plateau shaped like a flatiron that is the most
conspicuous land feature in the eastern part of South Da-
kota. The county is divided just east of its center by the
Big Sioux River, which flows southward to the Missouri
River. This river drains all but about 15 square miles in
the extreme northeastern corner of the county. Drainage
in the northeastern corner is eastward into the Minnesota
River through the northern branch of the Yellowbank
River.
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Figure 1.—Location of Codington County in South Dakota.

Agriculture is diversified in this county, and farm in-
come is divided almost equally between income received
from the sale of livestock and that received from the sale
of crops. Corn, oats, barley, flax, spring wheat, potatoes,
and alfalfa are the main crops. About 68 percent of the
farmland in the county is used for crops; 25 percent is
used for pasture and wild hay; and 7 percent is used for
farmsteads, windbreaks, and other purposes.

How This Soil Survey Was Made

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

They 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 ob-
served steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds of
rock; and many facts about the soils. They dug 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 into the parent material that has not been
changed much by leaching or by roots of plants.

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 clas-
sified and named the soils according to nationwide, uni-
form procedures. To use this report efficiently, it is nec-
essary to know the kinds of groupings most used in a local
soil classification.

Soils that have profiles almost alike make up a soil series.
Except 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 characteris-
tics. ITach soil series is named for a town or other geo-
graphic feature near the place where a soil of that series
was first observed and mapped. Kranzburg and Poinsett,
for example, are the names of two soil series. All the soils
in the United States having the same series name are essen-
tially alike in those characteristics that go with their be-
havior in the natural, untouched landscape. Soils of one
series can differ somewhat in texture of the surface soil
and in slope, stoniness, or some other characteristic that
affects use of the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in tex-
ture, separations called soil types are made. Within a
series, all the soils having a surface layer of the same tex-
ture belong to one soil type. TPoinsett loam and Poinsett
silt loam are two soil types in the Poinsett 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
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2 SOIL SURVEY

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 ave divided into phases. The
name of a soll phase indicates a feature that affects man-
agement. For example, Vienna silt loam, 8 to 6 percent
slopes, is one of several phases of Vienna silt loam, a soil
type that ranges from nearly level to sloping.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries of
the individual soils on aerial photographs. These photo-
graphs show woodland, buildings, field borders, trees,
and other details that greatly help in drawing boundaries
aceurately. The soil map in the back of this report was
prepared from the aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in plan-
ning 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 1t is not practical to
show on such a map all the small, scattered bits of soil
of some other kind that have been seen 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, they show this mixture of soils as one mapping
unit and call it a soil complex. Ordinarily, a soil complex
is named for the major kinds of soil in it, for example,
Poinsett-Waubay silty clay loams, 0 to 8 percent, slopes.
Another kind of mapping unit is the undifferentiated soil
group, which consists of two or more soils not separated on
the map, because differences among them are small, their
practical value is limited, or they are too difficult to reach.
An example is Oldham and Parnell silty clay loams. Also,
on most soil maps, areas are shown that are so rocky, so
shallow, or so frequently worked by wind and water that
they scarcely can be called soils. These areas are shown
on a soil map like other mapping units, but they are given
descriptive names, such as Clayey saline land or Terrace
escarpments, and are called land types rather than soils,

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for en-
gineering tests. Laboratory data from the same kinds of
soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are esti-
mated for all the soils.

But only part of a soil survey is done when the soils have
been named, described, and delineated on the map, and the
laboratory data and yield data have been assembled. The
mass of detailed information then needs to be organized in
a way that it is readily useful to different groups of read-
ers, among them farmers, ranchers, engineers, and home-
owners. (Grouping soils that are similar in suitability for
each specified use is the method of organization commonly
used in the soil survey reports. On basis of yield and prac-
tice tables and other data, the soil scientists set up trial
groups, and then test their groupings by further study
and by consultation with farmers, agronomists, engineers,
and others. Then, the scientists adjust the groups ac-
cording to the results of their studies and consultation.

Thus, the groups that are finally evolved reflect up-to-date
knowledge of the soils and their behavior under present
methods of use and management.

General Soil Map

The general soil map at the back of this report shows,
in color, the soil associations in Codington County. A
soil association is a landscape that has a distinctive pro-
portional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association
may occur in another, but in a different pattern, and in dif-
ferent proportions.

A map showing soil associations is useful to people who
want a general idea of the soils in a county, who want to
compare different parts of a county, or who want to know
the location of large tracts that are suitable for a certain
kind of farming or other land use. Such a map is not
suitable for planning the management of a farm or field,
because the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, and other character-
istics that affect management.

The seven soil associations in Codington County are
described briefly in this section. More detailed informa-
tion about the individual soils in each association can be
obtained by studying. the detailed soil map and by read-
ing the section “Descriptions of the Soils.”

1. Poinsett-Waubay-Oldham Association

Nearly level or gently undulating, medivm-textured and
moderately fine tewtured soils formed in silty and loamy
glacial drift

In this association are nearly level or gently undulat-
ing, deep, silty, dark-colored soils of the uplands in the
western part of the county. The association lacks well-
defined stream patterns; water from runoff collects in
sloughs, lakes, and closed depressions (fig. 2). The slopes
in the gently undulating areas are short and irregular,
This association occupies about 26 percent of the county.

Figure 2.~—Aerial view of an area of association 1.
depressions are in this association, and there is no well-defined
pattern of surface drainage.

Many closed
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The Poinsett soils are on uplands (fig. 8) and are the
most extensive soils in this association. They are medium
textured and well drained, and they formed in silty and
loamy glacial drift. The Poinsett soils are productive
and are easily farmed.

The Waubay soils are on flats and in shallow swales
below the Poinsett soils. They are moderately fine tex-
tured and are moderately well drained. The Waubay soils
are highly productive.

The Oldham soils are in closed depressions throughout
the association. They are moderately fine textured. They
take in water slowly and are somewhat poorly drained.
Where drainage has been improved, or in the drier years
where it has not, moderate yields are obtained on these
soils, but wetness or flooding may delay seeding or dam-
age growing crops in the wetter years.

Minor soils of this association are the Parnell, La
Prairie, and Buse. The Parnell soils, in depressions, are
moderately fine textured, slowly permeable, and poorly
drained. The La Prairie soils, in upland swales, are
medium textured or moderately fine textured and are
moderately well drained. The Buse soils have steep
slopes and are medium textured and excessively drained.
They are shallow over glacial material.

Corn, flax, small grains, and alfalfa are grown on the
Poinsett and Waubay soils of this association. Yields are
moderate to high, but the choice of crops to grow on the
Oldham soils is limited by the hazard of wetness and
flooding. Yields are satisfactory, however, in the drier
years. The short, irregular slopes and the many closed
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Figure 3.—Diagram showing the relative position of the major soils in association 1.
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depressions within the association restrict the use of con-
tour farming, terracing, and other practices that would
help control runoff and erosion. Excess water is a prob-
lem in the depressions.

2. Poinsett-Buse-Parnell Association

Undulating or steep, mediwm-temtured and moderately
fine textured soils formed in silty and loamy glacial drift

This association occupies silty areas where many lakes,
sloughs, and closed depressions dot the landscape. It is
mainly in the western part of the county. The soils are
more undulating than those of association 1 but are less
steep than those of association 5. This association makes
up about 12 percent of the county.

The Poinsett soils are on uplands and ave sloping or un-
dulating. They are deep, medium textured, and well
drained, and they formed in silty and loamy glacial drift.

The Buse soils are steep. They are medium textured,
well drained to excessively drained, and shallow over gla-
cial material. In many places these soils are too steep for
cultivation.

The Parnell soils are in closed depressions. They are
deep, dark colored, moderately fine textured, and slowly
permeable, and they are poorly drained. These soils are
too wet for cultivation, except in the driest years.

Minor soils of this association are the Forman, Wau-
bay, and Oldham. The Forman soils are in nearly level
or undulating areas and are deep, medium textured, and
well drained. They formed in moderately fine textured
glacial till. The Waubay soils, in upland swales, are
ﬁeep, dark colored, moderately fine textured, and moder-
ately well drained. The Oldham soils, in closed depres-
sions, are deep, dark colored, and moderately fine tex-
tured. They are slowly permeable and are somewhat
poorly drained.

Small grains, flax, corn, and alfalfa arve the crops com-
monly grown on the gently sloping and moderately slop-
ing soils of this association, and yields of those crops are
moderate. The poorly drained soils in depressions and
the steep soils are used for hay or pasture. Controlling
erosion from runoff on the sloping soils of this association
is difficult because the short, irregular slopes and the many
closed depressions restrict the use of such practices as con-
tour farming and terracing. The poorly drained soils in
the depressions can be farmed only in drier years.

3. Brookings-Kranzburg-Vienna Association

Nearly level to sloping, medium-textured and moderately
fine textured soils formed in loess and loamy glacial till

In this association are soils on broad ridgetops and on
long, smooth side slopes that end along drainageways.
The drainageways empty into the Big Sioux River and its
tributavies. The soils are deep, loamy, and mainly nearly
level or gently sloping (fig. 4). This association makes up
about 25 percent of the county.

The Brookings soils are nearly level and are on upland
flats. They are dark colored, moderately fine textured,
and moderately well drained. They formed in 114 to 4
feet of loess over glacial till.

The Kranzburg soils are in smooth, gently sloping to
sloping areas. They are moderately fine textured and well

drained, and they formed in 15 to 40 inches of loess over
glacial till.

The Vienna soils are on uplands. They are nearly level
to sloping, medium textured, and well drained. They
formed in loamy glacial till.

Lamoure, La Prairie, Hidewood, Buse, and Igeland are
minor soils in this association. The Lamoure soils, on
stream bottoms, are dark colored, moderately fine textured,
and somewhat poorly drained. The La Prairie soils,
formed in colluvium in upland swales, are dark colored
and medium textured to moderately fine textured. The
Hidewood soils, in slight depressions, are dark colored,
moderately fine textured, and somewhat poorly drained.
The Buse soils arve steep, medium textured, and well
drained to excessively drained. They are shallow over
glacial material. The Igeland soils, on uplands and
stream terraces, are moderately coarse textured and well
drained.

The major soils of this association are easily farmed.
They produce moderate to high yields of corn, potatoes,
flax, small grains, and alfalfa. The long, smooth slopes
are well suited to contour farming, contour striperopping,
and terracing, which help to control runoff and erosion.
Seeding drainageways to grass also helps to control gully
erosion.

4. Forman-Buse-Parnell Association

Gently wndulating to rolling, medium-textured and mod-
erately fine tewtured soils formed in clay loam glacial till

This association (fig. 5) is on gently undulating to roll-
ing uplands along indefimite glacial moraines in the eastern
and northeastern parts of the county. The soils are at a
higher elevation and are more rolling than those of associa-
tion 3 to the west, but they are at a lower elevation and
are less steep than the hilly soils to the east. Irregular
slopes and many closed depressions make up the landscape.
This association occupies about 8 percent of the county.

The Forman soils are on uplands. They are gently
sloping or moderately sloping, and the slopes are short and
choppy in many places. These soils are deep, medium
textured, and well drained, and they formed in moderately
permeable glacial till. A few to many cobbles and other
stones are on the surface and throughout the profile.

The Buse soils arve steep and are stony in many places.
These soils are medium textured, are well drained to ex-
cessively drained, and arve shallow over glacial material.

The Parnell soils are in closed depressions and are poorly
drained. They are deep, dark colored, and moderately
fine textured.

Minor soils of this association are the Oldham, Sioux,
and Waubay. The Oldham soils, in closed depressions, are
deep, dark colored, and moderately fine textured. They
are slowly permeable and somewhat poorly drained. The
Sioux soils, on hilltops and in stream valleys, are rapidly
permeable and formed in shallow, gravelly glacial out-
wash. The Waubay soils, on upland flats and in shallow
swales, are deep, dark colored, and moderately fine tex-
tured, and they are moderately well drained.

TFlax, small grains, and alfalfa are grown on the Forman
and Waubay soils, and yields are moderate to high. The
stony, steep, and poorly drained soils are used for hay or
pasture. Controlling runoff and erosion on this associa-
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Figure 4.—Diagram showing the relative position of the major soils in association 3.

tion is difficult because many of the slopes are too irregular
for contour farming, contour stripcropping, or terracing.
In addition, numerous cobbles and other stones hamper
tillage in many fields. Each year, stone picking is a com-
mon task on many farms in this association.

5. Buse-Sioux Association

Rolling or steep, medivn-textured and moderately coarse
tewtured soils formed in glacial drift

This association is on rolling to steep glacial moraines
and on the steep sides of stream valleys. Many areas are
stony (fig. 6), and closed depressions are common along
the glacial moraines. The soils of this association formed
inh glacial till, silty glacial drift, or gravelly glacial out-
wash. This association makes up about 7 percent of the
county.

The Buse soils are steep, medium textured, and well
drained to excessively drained. They formed in loamy or
silty glacial material and are shallow over glacial drift.

The Sioux soils are rapidly permeable. They formed in
gravelly glacial outwash and are less than 10 inches deep
over gravel.

Parnell, Poinsett, Forman, and Vienna are minor soils
in this association. The Parnell soils are in closed depres-
sions and are poorly drained. They are deep, dark colored,
moderately fine textured, and slowly permeable. The
Poinsett soils are on uplands and are deep, medium tex-
tured, and well drained. They formed in silty and loamy
glacial drift. The Forman and Vienna soils, also on up-
Iands, are deep, medivm textured, and well drained, and
they formed in glacial till.

The steep, irregular slopes, stones, and thin layer of soil
material over gravel or glacial drvift, in addition to the
excess water and low fertility, limit the use of most of this
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association to pasture or hay. On small tracts of deep
soils, however, moderate yields of small grains, flax, or
alfalfa are obtained. The soils in depressions are gen-
erally too wet for cultivation. On selected sites within this
association, contour farming and terracing may be prac-
ticed to control runoff and erosion. Contour furrows will
increase the intake of water on native pastures that are free
of stones.

6. Estelline-Fordville-Renshaw Association

Nearly level or gently sloping, medium-textured and mod-
erately coarse textured soils underlain by sand and gravely
on stream terraces and outwash plains

This association is made up of nearly level or gently
sloping soils on stream terraces and outwash plains (fig.
7). The areas are along the Big Sioux River and its
tributaries, in the area called Antelope Valley near South
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Diagram showing the relative position of the major soils in association 4.

Shore, and in areas northwest of Lake Pelican and Lake
Kampeska. This association occupies 15 percent of the
county.

The Estelline soils are on outwash plains. They are
deep, medium textured, and well drained, and they are
moderately permeable. The loess in which they formed is
36 to 48 inches deep over sand and gravel.

The Fordville soils are on stream terraces (fig. 8). They
are moderately deep, medium textured or moderately
coarse textured, and well drained. The alluvial material
in which they formed is 20 to 86 inches deep over outwash
gravel.

The Renshaw soils are droughty, somewhat excessively
drained, and low in fertility. They formed in 10 to 20
inches of loamy or sandy alluvium that overlies sand and
gravel.

Minor soils of this association are the Sionx, Lamoure,
and Egeland. The Sioux soils are on stream terraces,
outwash plains, and ridgetops. They are excessively
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Figure 6.—A typical landscape in association 5. Buse soils occupy
the steep side slopes, and Sioux soils are on the ridgetops. Poorly
drained Parnell soils are in the depression.

drained and ave shallow over gravel. The Lamoure soils
are on hottom lands and are deep, dark colored, moderately
fine textured, and somewhat poorly drained. The Iigeland
soils are on uplands and stream terraces and are deep and
moderately coarse textured.

Potatoes, corn, flax, small grains, and alfalfa are grown
extensively on the Istelline and Fordville soils. Yields
on the Estelline soils are moderate to high, and those on
the Fordville and Renshaw soils are low to moderate.
Conserving water and controlling wind erosion are major
problems on these soils. Wind striperopping can be used
to reduce erosion in the nearly level areas, and contour
stripcropping can be used in the sloping areas. Where
enough water is available, irrigation helps to increase
yields.

7. Lamoure-Rauville Association

Nearly level, moderately fine textured soils on flood plains

This association consists of soils on the bottom lands of
the Big Sioux River and its tributaries. The soils are
nearly level, somewhat poorly drained to very poorly
drained, and occasionally flooded. They formed in dark-
colored, moderately fine textured alluvium that is under-
lain in places by sand and gravel at a depth of 36 inches
or more. This association occupies about 7 percent of the
county.

The Lamoure soils are deep, dark colored, and moder-
ately fine textured. They are somewhat poorly drained.

The Rauville soils are deep and moderately fine textured,
and they are very poorly drained. The water table is at
or near the surface during much of the growing season.

Minor soils of this association are the Fordville, Ren-
shaw, and Sioux. Also in this association are areas of
Clayey saline land along the southern end of Long Lake.
This land type consists of poorly drained, moderately
saline lalkebed material. It is nearly level, stony in places,
and too saline and too wet for cultivation.

Corn, flax, small grains, and alfalfa are grown on some
areas of the Lamoure soils. If the weather is favorable,
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yields are generally moderate, but wetness or flooding in
spring may delay planting. Also, a large amount of
rainfall in summer may damage crops or prevent harvest.

Yields of forage are high on the soils of this association.
The Rauville soils are too wet for cultivated crops, but
forage plants that tolerate wetness make high yields. Mod-
erate yields of low-quality forage are produced on Clayey
saline land.

Descriptions of the Soils

This section is provided for those who want information
about the soils in the county. It describes the single soils,
or mapping units; that is, the areas on the detailed soil
map that are bounded by lines and are identified by a
symbol. TFor more general information ahout the soils,
the reader can refer to the section “General Soil Map,”
in which the broad patterns of soils in the county are
described. The acreage and proportionate extent of each
soil mapped in the county are given in table 1. Their
location is shown on the soil map at the back of the veport.

In the descriptions that follow, the soils in a series ave
first discussed as a group by describing important features
that apply to all the soils in the series. The location of
the soils in the county is given, as well as the position of
the soils on the landscape. Some of the nearby or similar
soils are named and compared with the soils in the series
being described. After the general description of the
series is a broad statement that tells how the soils are used.

TFollowing the description of each series are descriptions
of each soil 1n the series. Generally these descriptions tell
how the profile of the soil described differs from the one
described as representative of the series. They also tell
about the use and switability of the soil and something
about its management needs.

Detailed, layer-by-layer descriptions of soil profiles are
not given in this section. A detailed description of a rep-
resentative profile for each series is described in the section
“GYenesis, Classification, and Morphology of Soils.” Some
of the terms used in the soil descriptions are defined in the
section “Flow This Soil Survey Was Made.” Other terms
are described in the Glossary at the back of this report.

Brookings Series

The Brookings soils are deep, dark, moderately fine tex-
tured, and moderately well drained. They developed in
about 18 to 48 inches of silty clay loam loess over glacial
till. These soils are nearly level. They are on uplands or
in shallow swales in the central and southeastern parts of
the county.

In a typical profile of a Brookings soil, the surface layer
is very dark gray silty clay loam that has fine granular
structure. This layer has a moderately high content of
organic matter and is friable when moist. It is about 18
inches thick.

The subsoil is dark grayish-brown silty clay loam that
has moderate prismatic structure and is firm when moist.
It is about 16 inches thick.

The underlying material is light olive-brown loam or
clay loam glacial till that is moderately calcareous and con-
tains many mottles of brown and olive. The glacial till
is friable when moist and has no defined soil structure.



8 SOIL SURVEY

Figure 7.—Diagram showing the relative position of the major soils in association 6 in the valley of the Big Sioux River.

Figure 8.—A field of Fordville silt loam, 0 to 3 percent slopes,
within association 6. Small grains have been grown in this field.

The thickness of the loess over glacial till ranges from
18 to 48 inches or more. In places a thin layer of gravelly
or cobbly material lies between the loess and the glacial till.
Mottling is generally below a depth of 26 inches.

The Brookings soils occur with the Kranzburg and
Hidewood soils. They are less well drained than the
Kranzburg soils, but they arve hetter drained than the
Hidewood soils.

The Brookings soils are fertile and are easily farmed.
They take in water rather slowly but hold it well. Runoff
is slow because these soils are nearly level.

These soils are among the most productive in the county.
Except for small areas in feedlots, farmsteads, or shelter-
balts, almost all of the acreage is cultivated.

Brookings silty clay loam (0 to 3 percent slopes) (Bc).—
The profile of this soil is similar to the one described for
the series. This soil is on upland flats and in shallow
swales. It isin the central and southeastern parts of the
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TABLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Acres | Percent Soil Acres | Percent
Brookings silty clay oam____________________ 35,248 8. 0 || Oldham silty elay Yoam____ . ___________.____ 2,732 .6
Brookings-Hidewood silty clay loams_________ 2, 346 .5 |l Oldham and Parnell silty clay loams_ .. _____ 12, 782 2.9
Buse loam, 9 to 15 percent slopes_.___.________ 614 .1 || Oldham and Parnell silty clay loams, wet___.__ 5, 600 1.3
Buse loam, 15 to 35 percent slopes..._________ 683 .2 |i Poinsett loam, 0 to 3 percent slopes___________ 2,533 .6
Busestony loam___________________________ 3, 968 .9 || Poinsett loam, 3 to 7 percent slopes.__________ 632 .1
Buse-Poinsett silt loams, 9 to 15 percent slopes_| 8,433 1.9 {| Poinsett silt loam, 3 to 6 perecent slopes_ . _____ 49, 499 11.2
Buse-Sioux loams, 6 to 15 percent slopes._ . ___ 1,505 .3 || Poinsett-Buse-Forman loams, 6 to 9 percent
Buse-Sioux stony loams_ _ . _________________ 4, 978 1.1 SlOPES _ e 21, 930 5.0
Buse-Vienna loams, 6 to 15 percent slopes.____ 3, 769 .9 || Poinsett-Forman silt loams, 3 to 6 percent
Buse-Vienna-Sioux stony loams._ __.__._______ 1, 320 .3 SlOPeS - o 18, 029 4.1
Clayey salineland . ... _____________________ 779 .2 |} Poinsett-Waubay silty clay loams, 0 to 3 per-
Tgeland fine sandy loam, 0 to 3 percent slopes_| 1,225 .3 cent SlopPes o e 26, 050 5.9
Egeland fine sandy loam, 3 to 9 percent slopes.| 2, 645 .6 || Rauvillesilty elay loam____________.__._____ 3, 438 .8
Estelline silt loam, 0 to 3 percent slopes_______ 14, 205 3.2 || Renshaw-Sioux complex, 0 to 3 percent slopes.| 2, 873 .6
Estelline silt loam, 3 to 6 percent slopes_______ 2, 508 .6 || Renshaw-Sioux complex, 3 to 6 percent slopes.| 3, 004 .7
Fordville silt loam, 0 to 3 percent slopes_______ 33, 189 7.5 || Terrace escarpments________________._______ 3, 102 .7
Fordville silt loam, 3 to 6 percent slopes_______ 3,450 .8 {| Vienna silt loam, 0 to 3 percent slopes_ .. __.___ 6, 378 1.4
Fordville-Renshaw fine sandy loams, 0 to 3 per- Vienna silt loam, 3 to 6 percent slopes________ 35, 509 8.0
cent slopes. . ool 1, 931 .4 || Vienna silt loam, 6 to 9 percent slopes..._____ 16, 786 3.8
Fordville-Renshaw fine sandy loams, 3 to 6 per- Waubay silty clay loam_____________________ 15, 602 3.5
cent slopes__ ... _______. 1, 495 .3 || Waubay-Forman silty clay loams, 0 to 3 per-
Forman cobbly loam, 3 to 6 percent slopes__.__. 4,237 1.0 cent slopes_ ... 923 .2
Forman cobbly loam, 6 to 9 percent slopes_____ 3, 649 .8 Marsh (indicated by symbol on soil map).| 8, 361 1.9
Forman loam, 0 to 3 percent slopes_. ... _____ 1, 309 .3 Marsh, saline (indicated by symbol on
Forman loam, 3 to 6 percent slopes___________ 8,435 1.9 soil Mmap) .o __. 154 Q]
Forman loam, 6 to 9 percent slopes__._____.___ 2,594 .6 Open water (less than 40 acres in size)_.__| 5, 266 1.2
Kranzburg silty clay loam, 3 to 6 percent slopes_; 24, 068 5.4
Tamoure silty elay loam_____________________ 22, 364 5.1 Total - - L __. 442, 240 100. 0
Lamoure silty clay loam, channeled___.________ 4, 869 1.1 Open water (greater than 40 acres in size) | 14, 720 .. __
La Praivie silt loam_ .. 5, 241 1.2

! Less than 0.05.

county. Included in the areas mapped as this soil are
small areas of well-drained Kranzburg silty clay loam, 3
to 6 percent slopes, and of somewhat poorly drained Hide-
wood silty clay loam, 0 to 3 percent, slopes.

This Brookings soil is highly productive and easily
tilled. Corn, potatoes, flax, small grains, and alfalfa
grown on it make high yields. Runoft is slow, and the
risk of erosion is slight ; this soil can be cropped intensively
with only slight risk of damage if ordinary good farming
practices ave used. (Capability unit I-1, Silty range site,
windbreak suitability group 2)

Brookings-Hidewood si}ty clay loams (0 to 3 percent
slopes) (Bh).—Brookings silty clay loam makes up about 60
percent of this complex, and Hidewood silty clay loam
makes up the rest. These soils occur in an intricate pat-
tern on flats and in small, indefinite depressions or swales;
the Brookings soil is on the flats, and the Hidewood soil
is in the depressions or swales. Theirprofiles are like the
profiles described for the Brookings and Hidewood series.
Included in the areas mapped as this complex are small
areas of well-drained Kranzburg silty clay loam, 3 to 6
percent slopes.

The Brookings soil is moderately well drained, and the
Hidewood soil 1s somewhat poorly drained. Flooding in
the depressions is the main limitation to the use of these
soils.

Much of the acreage is used for pasture or hay because
wet spots hamper farming, but moderate yields of corn,
small grains, flax, or hay are obtained. In some places
small areas of the Hidewood soil are farmed with adjacent
soils. (Brookings soil is in capability unit I-1, Silty

range site, and windbreak suitability group 2; Hidewood
soil is in capability unit ITVw-1, Overflow range site, and
windbreak suitability group 4)

Buse Series

In the Buse series are steep or undulating, well-drained
to excessively drained soils that are stony in many places.
These soils developed in loamy glacial till or silty glacial
drift and are shallow over that material. They are on
glacial moraines or along the steep sides of drainageways
throughout the county. Their profile is not well
developed.

In a typical profile of a Buse soil, the surface layer is
very dark gray, friable loam about 5 inches thick. This
layer has fine granular structure and is calcareous to the
surface in many places.

The subsoil is davrk grayish-brown, friable, calcareous
loam or clay loam that has weak prismatic structure and is
about 6 inches thick. This is a transitional layer be-
tween the surface layer and the underlying material. The
underlying material is calcareous grayish-brown loamy
glacial till or silty glacial drift. It is structureless and
1s friable to firm when moist.

In most places the soil material is thin over glacial till,
but it is as thick as 15 inches in some places. The texture
of the surface layer is generally loam, but it ranges from
fine sandy loam to light clay loam. The number of stones
ranges from few to many. Although these soils are gen-
erally calcareous to the surface, in small areas they are free
of lime to a depth of 8 inches.
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Buse soils occur with the Forman, Poinsett, Sioux, and
Vienna soils. They are steeper, are less deep, and have
less well-defined horizons than the Forman, Poinsett, and
Vienna soils. The Buse soils contain less gravel than the
Sioux soils.

The Buse soils are moderately permeable.
the steep slopes is rapid.

Steepness, stoniness, or low fertility make most areas of
these soils better suited to hay or pasture than to culti-
vated crops.  Yields of grass are good.

Buse loam, 9 to 15 percent slopes (BmD).—The profile of
this soil is similar to the one described for the series. This
soil is in small patches in rolling areas throughout the
county. In cultivated areas spots of the light-colored sub-
soil are exposed. Included in the areas mapped as this
soil are small areas of Forman loam, 6 to 9 percent slopes,
and Vienna silt loam, 6 to 9 percent slopes.

Yields of small grains, corn, and flax ave low. This
soil must be carefully managed if it is to be farmed with-
out erosion, and such practices as terracing and contour
farming ave essential. Legumes and grasses grown for
forage are better suited than cultivated crops. Kither
tame or native grasses produce good yields of forage if
this soil is well managed. (téapabi].ity unit IVe-1,
Shallow range site, windbreak suitability group 2)

Buse loam, 15 to 35 percent slopes (BmE).—This soil is
on glacial end moraines and on steep valley walls through-
out the county. It is excessively drained and is shallow
over glacial material. Included in the areas mapped as
this soil are small areas of Forman, Vienna, and Sioux
soils.

The steep slopes, extreme hazard of erosion, and low
fertility make this soil suited only to native hay or pasture.
Yields of forage are low. Grazing must be controlled to
maintain a good cover of grass that will help to prevent
erosion. Contour furrows will increase the intake of
water in the pastures that have smooth slopes. (Capa-
bility unit VIe-1, Shallow rangesite, windbreak suitability
group 2)

Buse stony loam (9 to 35 percent slopes) (Bo)—This
soil is excessively drained and is in rolling to steep areas
of the upland in the western part of the county. The pro-
file is similar to the one described for the series, but it
contains many stones.

Included in the areas mapped as this soil are small arveas
of deep, well-drained Poinsett and Forman soils that have
slopes of 6 to 9 percent. Also included are small areas of
gravelly, excessively drained Sioux soils.

This Buse soil is too stony for cultivation. Itcan be used
only for native pasture, and yields of forage are low.
Grazing must be carefully controlled. This allows the
better native grasses to grow vigorously and to produce
the maximum amount of forage for pasture. Stoniness
and the steep slopes prevent the use of terraces or other
measures for conserving water or controlling erosion.
(Capability unit VIIs-1, Shallow range site, windbreak
suitability group 5)

Buse-Poinsett silt loams, 9 to 15 percent slopes
{BpD].—The soils of this complex occur in such an intricate
pattern that it is not practical to separate them on the
soil map. The areas consist of about 60 percent Buse silt
loam; 25 percent Poinsett silt loam, 6 to 9 percent slopes;
and 15 percent other soils. These soils are in the western
part of the county and are on rolling hills and around the

Runoff from

margins of large sloughs and lakes. The Buse soils are
moderately steep, excessively drained, and shallow over
glacial material. They have a profile like the one de-
scribed for the Buse series. The Poinsett soils are on slop-
ing ridgetops and are deep and well drained. They have
a profile like the one described for the Poinsett series.
Included in the areas mapped as this complex are small
areas of Forman loam, 6 to 9 percent slopes; Oldham silty
clay loam, 0 to 8 percent slopes; and Buse stony loam, 9
to 15 percent slopes.

Most of this complex is used for hay or pasture. Small
patches are included in cultivated fields, but yields of
small grains, flax, and corn are low. Terracing and con-
tour farming are essential, along with careful manage-
ment, if these soils are to be farmed without excessive
water erosion. Probably the best use of the soils is for
growing legumes and grasses for forage. Iither tame
or native grasses produce moderate yields of forage if the
soils are well managed. (The Buse soil is in capability
unit TVe-1 and Shallow range site, and the Poinsett soil 1s
in capability unit ITTe-1 and Silty range site; both soils
are in windbreak suitability group 2)

Buse-Sioux loams, 6 to 15 percent slopes (BsD).—About
60 percent of this complex is Buse loam, 25 percent is
Sioux loam, and 15 percent is other soils. These soils
are on ridgetops and knolls and ave scattered throughout
the eastern part of the county. The Buse soil is sloping
to moderately steep, well drained, and shallow over glacial
material. This soil formed in glacial till and has a pro-
file similar to the one described for the Buse series. The
Sioux soil is in gravelly pockets and on ridgetops. It
developed in glacial outwash and is shallow over that ma-
terial. A typical profile of a Sioux soil is described un-
der the Sioux series.

Included in the areas mapped as this complex are small
areas of undulating Forman and Vienna soils. The in-
cluded soils are deep, medium textured, and well drained.

Most of the areas of this complex are used for pasture or
hay, but small patches arve included in cultivated fields.
Yields are low where these soils are used for small grains,
flax, and corn. The pockets of gravel, steep slopes, and
thin surface layer make such practices as terracing im-
practical. Consequently, controlling erosion is difficnlt
unless a good cover of grass is maintained. Growing leg-
umes and grasses for forage is the best use of these soils.
Either tame or native grasses produce moderate yields
under good management. Grazing must be controlled in
the native pastures to encourage the growth of the taller,
more productive grasses. (The Buse soil is in capability
unit IVe-1 and windbreak suitability group 2, and the
Sioux soil is in capability unit VIIs-1 and windbreak suit-
ability group 5; both soils are in the Shallow range site)

Buse-Sioux stony loams (9 to 35 percent slopes) (Bu).—
This complex consists of about 60 percent Buse stony loam,
25 percent Sioux loam, and about 15 percent other soils.
These soils are rolling to steep and are on glacial end
moraines in the eastern and central parts of the county.
They are similar to Buse-Sioux loams, 6 to 15 percent
slopes, except that they ave generally steeper and more
stony.

These soils are best used for native pasture. Grazing
must be controlled to maintain a good cover of grass and
to encourage the growth of the more productive tall
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grasses. (Both soils are in capability unit VIIs-1, Shallow
range site, and windbreak suitability group 5)

Buse-Vienna loams, 6 to 15 percent slopes (BvD).—DBuse
loam makes up about 60 percent of this complex, and
Vienna loam makes up the rest. These soils:are in undulat-
ing to rolling areas in the central and southeastern parts
of the county. The Buse soil occurs in small patches sur-
rounded by the Vienna soil. It is well drained and is shal-
low over glacial material. Its profile is similar to the one
described for the Buse series. The Vienna soil is deep and
well drained. Its profile is similar to the one described for
the Vienna series.

Most of this complex is used for hay or pasture. Small
patches are included in cultivated fields, but yields of corn,
small grains, and flax are low. If these soils are to be
farmed without excessive erosion, they must be carefully
managed, and such practices as terracing and contour
farming ave essential. Either tame or native grasses pro-
duce good yields of forage under proper management.
(The Buse soil is in capability unit IVe-1 and Shallow
range site, and the Vienna soil is in capability unit TTTe-1
and Silty range site; both soils are in windbreak suitability
group 2)

Buse-Vienna-Sioux stony loams (6 to 15 percent
slopes) (Bx).—About 50 percent of this complex is Buse
stony loam, 80 percent is Vienna loam, and 20 percent is
Sioux loam. These soils are sloping to moderately steep and
occupy isolated ridges and knolls in the central and south-
eastern parts of the county. The areas consist of pockets
of gravel, stony ridgetops, and patches of moderately
steep, shallow soils scattered within areas of deep sloping
soils. The Buse soils are moderately steep, stony, and shal-
low over glacial material; the Sioux solls make up the
gravelly patches; and the Vienna soils are deep, sloping,
and well drained.

The many stones in these areas make cultivation diffi-
cult. Tame or native pasture is the best use of these soils.
(The Buse and Sioux soils are in capability unit VIIs-1,
Shallow range site, and windbreak suitability group 5;
the Vienna soil is in capability unit ITTe-1, Silty range
site, and windbreak suitability group 2)

Clayey Saline Land

Clayey saline land (0 to 3 percent slopes) (Cs).—This
land type consists of wet soil material in nearly level
clayey lakebeds from which the water has evaporated. The
areas are mainly near Long Lake and Medicine Lake in the
west-central part of the county. This land type is moder-
ately saline and is caleareous in most places. (lacial boul-
ders ave common. Plant growth is spotty, and slickspots,
or bare patches encrusted with salt, are common.

Salinity and poor drainage make this land type un-
suitable for cultivation, and most areas are used for hay
and pasture. Moderate yields of grass are obtained, but
the grass is of poor quality. Grazing must be controlled
to encourage the more productive and palatable grasses
and to keep out saltgrass and weeds. (Capability unit
VIw-2, Saline Lowland range site, windbreak suitability
group 5)

Egeland Series

In the Egeland series are deep, well-drained, moderately
coarse textured soils that developed in sand deposited by

wind or glacial melt water. The soils are nearly level to
sloping. They are on terraces in the valley of the Big
Sioux River and around some lakes and are also on uplands
adjacent to the eastern edge of the valley of the Big Sioux
River.

In a typical profile of an Egeland soil, the surface layer
is very dark gray, soft fine sandy loam that has granular
structure and is about 8 inches thick. The subsoil is dark
grayish-brown sandy loam or loam that is friable when
moist and is about 14 to 20 inches thick. It has weakly
prismatic structure. The underlying material is light
brownish gray and pale yellow sandy loam or loamy sand
that is calcareous in most places and is structureless and
loose. In places loamy glacial till or silty glacial drift is
at a depth of 30 inches or move.

The texture of the surface layer ranges from loamy
sand to light loam, but only Egeland fine sandy loam has
been mapped in this county. In general the texture of the
subsoil and the underlying material is loamy sand to loam,
but thin layers of silt are between the layers of sand in
some places.

Egeland soils occur with the Tstelline, Fordville, and
Kranzburg soils. They are coarser textured than the
Estelline soils; they developed in sandy rather than in silty
material ; and they are not underlain by gravel. The Ege-
land soils are coarser textured than the Kranzburg soils
and are deeper than the Fordville soils. Also, they formed
in deep sand or sandy loam over medium-textured glacial
material rather than in medium-textured alluvium over
gravel.

The Egeland soils take in water readily, but they have
low water-holding capacity. Wind erosion is a major
problem if these soils are not protected, and water erosion
is o hazard in the sloping aveas. Fertility is moderate, but
these soils are droughty under dryland farming. If water
is available, these soils can be irrigated.

Most of the acreage is used for corn, potatoes, small
grains, flax, and alfalfa. Yields are moderate.

Egeland fine sandy loam, 0 to 3 percent slopes
(EfA).—This soil is on upland flats in the central part of the
county. It is also on nearly level terraces in the valley of
the Big Sioux River. Its profile is similar to the one
described for the series.

Included in the areas mapped as this soil are small areas
of a soil that has a thicker surface layer and a thicker,
darker subsoil than the Egeland soil. Also included are
small, nearly level areas of Fordville, La Prairie, and
Estelline soils.

Under careful management moderate yields of corn,
potatoes, small grains, flax, and alfalfa are obtained on this
soil. 'Wind stripcropping or contour stripcropping can be
used to check wind and water erosion. Crops that mature
early or that resist drought are best adapted because of the
low water-holding capacity. Where enough water is avail-
able, this soil can be irrigated. (Capability unit ITTs-1,
Sandy range site, windbreak suitability group 1)

Egeland fine sandy loam, 3 to 9 percent slopes (EfB) —
This soil is on uplands along the edge of the valley of the
Big Sioux River. It is also near the town of South Shore
in the northeastern corner of the county. The surface
layer is slightly thinner than the one in the profile de-
scribed for the series. Also, glacial till or silty glacial drift
is within 3 feet of the surface in many places.

Included in the areas mapped as this soil are areas of a
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soil in concave or gently sloping positions. This included
soil has a thicker surface layer and a thicker, darker sub-
soil than the Egeland soil. Also included are small gently
sloping to sloping areas of Fordville and Kranzburg soils.
Yields of corn, potatoes, small grains, flax, and alfalfa
are low to moderate on this Egeland soil. Practices that
control erosion are needed because of the moderate slopes
and loose surface layer. If this soil is farmed year after
year, such practices as terracing, contour stripcropping,
and maintaining a cover of vegetation are essential to
prevent damage to the soil. Growing cover crops, grasses,
or legumes a large part of the time in the cropping system
helps to conserve the soil and to increase fertility. Crops
that mature early or that resist drought are better suited
than other erops because the water-holding capacity is low.
If enough water is available, sprinkler irrigation can be
used on the less sloping areas. (Capability unit ITTe-2,
Sandy range site, and windbreak suitability group 1)

Estelline Series

In the Estelline series are deep, medium-textured, well-
drained. soils that formed in 36 to 60 inches of silty loess
over a substratum of sand or gravel. These soils are
nearly level or gently sloping. They are on outwash plains
and river terraces in the central part of the county.

In a typical profile (fig. 9) of an Estelline soil, the sur-
face layer is very dark gray, friable silt loam that has
granular structure and is about 8 inches thick. The sub-
soil is dark grayish-brown, firm silty clay loam that has
prismatic structure and is 15 to 30 inches thick. The un-
derlying material is light brownish-gray, structureless,
friag]e, caleareous silt loam. This material, in turn, is
underlain by loose sand and gravel.

Estelline soils occur with the Kranzburg, Egeland, and
Fordville soils. They have a gravelly substratum, rather
than a substratum of glacial tall like that underlying the
Kranzburg soils. Their surface layer and subsoil are finer
textured than those of the Iigeland soils. They are deeper
over gravel than the Fordville soils.

Thesesoils are well drained. They take in water readily.

Most of the acreage of the Estelline soils is used to grow
corn, potatoes, flax, small grains, and alfalfa. These soils
have a good potential for irrigation where enough water is
available.

Estelline silt loam, 0 to 3 percent slopes (EsA).—The
profile of this soil is the one described for the series. This
soil is on outwash plains and broad stream terraces. The
sandy and gravelly outwash in these areas is covered by 36
to 60 inches of silty loess or alluvium. Included in the
areas mapped as this soil are small areas of Fordville
silt loam and of a moderately well drained soil along
drainageways.

This Estelline soil is fertile and is easily tilled. Yields
of corn, potatoes, flax, small grains, and alfalfa are mod-
erate to high under good management. Runoff is slow,
and the risk of erosion is slight. The potential for irriga-
tion is high where enough water is available. (Capability
unit I-1, Silty range site, windbreak suitability group 2)

Estelline silt loam, 3 to 6 percent slopes (EsB).—This
soil is on outwash plains and along shallow drainageways
in the central part of the county. Its profile is similar to
the profile described for the series, but the surface layer

and subsoil are slightly thinner and the slopes are steeper.
Included in the areas mapped as this soil are small areas
of Fordville silt loam, Fordville fine sandy loam, and Ege-
land and Kranzburg soils that all have slopes of 8 to 6
percent.

Figure 9.—A profile of Estelline silt loam.

If this Hstelline soil is well managed, yields of .corn,
otatoes, flax, small grains, and alfalfa are moderate.
uch practices as contour farming and contour stripcrop-
ing are needed to reduce runoff and erosion. Under dry-

Fanc farming some crops that mature late may be damaged
by a shortage of moisture because the substratum is grav-
elly. Sprinkler irrigation can be used in areas where
enough water is available. (Capability unit ITe-1, Silty
range site, windbreak suitability group 2)

Fordville Series

In the Fordville series are nearly level or gently sloping,
moderately deep soils that are medium textured or mod-
erately coarse textured and are well drained. These soils
developed in alluvium that is underlain by mixed sand and
gravel at a depth of 20 to 36 inches (fig. 10). They are
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on gently undulating stream terraces and outwash plains
in the central and eastern parts of the county.

In a typical profile of a Fordville soil, the surface layer
is dark-gray, very friable silt loam that has granular struc-
ture and is about 6 inches thick. The subsoil is dark gray-
ish-brown, friable silt loam that has prismatic structure
and is about 24 inches thick. The underlying material is
grayish, friable sandy loam or loam that is structureless
and is calcareous in many places. Below this sandy loam
is mixed sand and gravel.

Figure 10.—Typical profile of a Fordville soil.

The texture of the surface layer ranges from sandy loam
to silt loam. In places the texture of the subsoil is mod-
erately sandy. The depth to gravel ranges from 20 to 36
inches. Where the depth to gravel is between 20 and 24
inches, the zone of lime accumulation is in the upper part
of the gravelly material. Where the gravel is farther
down than 24 inches, lime is generally above the gravelly
material.

Fordville soils occur with the Estelline, Renshaw, and
Egeland soils. They are shallower over gravel and are
more droughty than the Estelline soils and are deeper
over gravel than the Renshaw soils. The Fordville soils
formed in alluvium over gravel, rather than in deep sand
or sand underlain by medium-textured material like the
Egeland soils.

The Fordville soils are well drained and take in water
readily. Because their water-holding capacity is low,
however, these soils are droughty.

Much of the acreage is cultivated, and the yields of
small grains, flax, potatoes, and corn are low to moderate
under dryland farming. Where enough water is avail-
able, yields can be increased by irrigation.

Fordville silt loam, 0 to 3 percent slopes (FdA)—The
profile of this soil is the one described for the Fordville
series. This soil is on outwash plains and stream terraces
in the central and eastern parts of the county. Small,
nearly level areas of Estelline silt Joam, Egeland fine sandy
loam, and Fordville fine sandy loam are included in the
areas mapped as this soil.

Yields of potatoes, corn, flax, and small grains are mod-
erate, but the low water-holding capacity makes this Ford-
ville soil droughty. Yields may be increased by irriga-
tion if enough water is available. Wind stripcropping is
needed to help reduce wind erosion. (Capability unit
IIIs-2, Silty range site, windbreak suitability group 3)

Fordville silt Ioam, 3 to 6 percent slopes (FdB).—This
soil is on outwash plains and on gently undulating stream
terraces in the central and eastern parts of the county. It
consists of 20 to 36 inches of silty loess or alluvium over
sand and gravel. Depth to gravel varies more in the gent-
ly undulating areas than in the more nearly level areas.

Small areas of Fordville fine sandy loam and of Ren-
shaw and Egeland soils are included in the areas mapped as
this soil. The included soils have slopes of 3 to 6 percent.

Yields of corn, potatoes, flax, and small grains are low
to moderate, but this Fordville soil is droughty because
the water-holding capacity is'low. In addition, runoff
causes erosion unless such practices as contour farming
or contour stripcropping are used. This soil can be ir-
rigated if enough water is available. (Capability unit
ITIe-4, Silty range site, windbreak suitability group 3)

Fordville-Renshaw fine sandy loams, 0 to 3 percent
slopes (FfAl.—Fordville fine sandy loam makes up about
60 percent of this complex, and Renshaw fine sandy loam
makes up the rest. These soils occur in too intricate a
pattern to be separated on the soil map. They are on stream
terraces in the central and eastern parts of the county. In
those areas the somewhat sandy alluvium is underlain by
gravel at a depth of 10 to 36 imnches. The Fordville soil
has a profile like the one described for'the series. A pro-
file similar to that of the Renshaw soil is described under
the Renshaw series. Included in the areas mapped as this
complex are small, nearly level areas of Fordville silt
loam and of Sioux and Egeland soils.

Yields of corn, potatoes, small grains, and flax are low
to moderate on the soils of this complex. Alfalfa, forage
crops, or crops that mature early are better suited to these
soils than other crops. Where water is available, yields
may be increased by irrigating and by applying fertilizer.
Wind striperopping will help to control wind erosion.

(The Fordville soil is in capability unit ITTe-3 and
Sandy range site, and the Renshaw soil 1s in capability unit
IVs-1 and Shallow range site; both soils are in windbreak
suitability group 38)

Fordville-Renshaw fine sandy loams, 3 to 6 percent
slopes (FiB).—About 50 percent of this complex is Fordville
fine sandy loam, and the rest is Renshaw fine sandy loam,
These soils are on gently undulating stream terraces in the
central and eastern parts of the county. They are similar
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to Fordville-Renshaw fine sandy loams, 0 to 8 percent
slopes, but they are steeper, have a thinner surface layer,
and are more variable in depth over gravel. Included
in the areas mapped as this complex are small arveas of
Sioux and Fordville silt Joams.

Droughtiness and the risk of erosion severely limit the
soils of this complex for the production of crops that ma-
ture late in the growing season. Where corn, small grains,
and flax are grown, yields are low. Alfalfa and other
forage crops produce moderate yields. Contour strip-
cropping or wind striperopping helps to control erosion
on these soils. Where water is available, sprinkler irriga-
tion may increase yields. (The Fordvillesoil isin capabul-
ity unit TITe-3 and Sandy range site, and the Renshaw
soil is in capability unit IVs—1 and Shallow range site;
both soils are in windbreak suitability group 3)

Forman Series

In the Forman series are deep, medium-textured, mod-
erately permeable soils that are well drained. These soils
developed in moderately fine textured glacial till. They
are in nearly level or undulating areas in the western and
northeastern parts of the county.

In a typical profile of a Forman soil, the surface layer
is friable, very dark gray loam that has granular struc-
ture and 1s about 4 to 6 inches thick. The subsoil 1s brown
clay loam that is firm when moist, has prismatic struc-
ture, and is about 18 inches thick. This layer generally
contains streaks and tongues of darker colored material
from the surface layer, and it is calcareous in the lower
part. The underlying material is pale-yellow, structure-
less, caleareous clay loam glacial till that is friable to firm
when moist.

The texture of the surface layer ranges from loam to
clay loam. In places the underlying glacial till contains
pockets of loamy, gravelly, or sandy material. In many
areas numerous stones and cobbles are on the surface and
in this soil.

The Forman soils occur with the Poinsett, Waubay, and
Buse soils. They are similar to the Poinsett soils but
developed in glactal till rather than in silty glacial drift.
The Forman soils are better drained and coarser textured
than the Waubay soils, and they are lighter colored
throughout most of their profile than those soils. They
have a thicker surface layer and subsoil than the Buse soils.

The Forman soils are fertile. They take in water read-
ily and hold it well.

Where cobbles and stones are not numerous enough to
make tillage difficult, small grains, flax, corn, and alfalfa
are grown successfully. The soils in stony areas are used
for pasture.

Forman cobbly loam, 3 to 6 percent slopes (FmB) —This
soil is in gently undulating areas in the northeastern part
of the county. Its profile is like the one described for the
series, except that it contains many cobbles and stones.
Included in the areas mapped as this soil are small areas
of Forman loam, Buse stony loam, and Waubay silty clay
loam that are in the same general area.

Moderate yields of small grains, flax, corn, and alfalfa
are obtained on this Forman soil. Runoff, erosion, and
the many stones.(fig. 11), however, limit the use for culti-
vated crops. The short, irregular slopes make it difficult
to practice contour farming, contour stripcropping, and

terracing that would control runoff and erosion. Also,
the many stones must be removed before this soil can be
cultivated. As a rvesult, much of the acreage is used for
pasture. (Capability unit 11le-5, Silty range site, wind-
break suitability group 2)

Figure 11.—A pasture of Forman cobbly loam, 3 to 6 percent slopes.
The stones piled along the fence have been picked from the cul-
tivated field on the left.

Forman cobbly loam, 6 to 9 percent slopes (FmC|.—
This soil is in undulating aveas in the northeastern part
of the county. Its profile is similar to the one described
for the Forman series, except that it contains many cob-
bles and stones and has a thinner surface layer and
subsoil.

The areas mapped as this soil include small areas of
Buse stony loam, Forman loam, and Sioux loam. The
included soils have slopes of 6 to 9 percent.

Yields of small grain, flax, and alfalfa are moderate,
but erosion is a serious hazard on this Forman soil.
Many plowed fields have a patchy color because the sub-
soil 1s exposed. If this soil is cultivated continuously,
terracing, contour stripcropping, sodding of waterways,
and other good management practices arve essential for
controlling erosion. (Capability unit ITTe-5, Silty range
site, windbreak suitability group 2)
~ Forman loam, 0 to 3 percent slopes (FnA).—This soil is
in nearly level areas of uplands in the northeastern part
of the county. It has a profile like the one described for
the series.

Included in the areas mapped as this soil are small areas
of Waubay silty clay loam and Forman cobbly loam.
The included soils have slopes of 0 to 3 percent.

Yields of corn, flax, small grains, and alfalfa are high.
This soil takes in water readily and holds it well. Runoff
is slow, and the risk of erosion is slight. Under good
management, this soil can be farmed intensively with
only a slight risk of damage. (Capability unit I-1, Silty
range site, windbreak suitability group 2)

Forman loam, 3 to 6 percent slopes (FnB).—This soil is
in gently undulating areas in the northeastern part of the
county. It has a thinner surface layer and is steeper than
Forman loam, 0 to 8 percent slopes. Runoff and the
risk of erosion are greater than on the less sloping For-
man soil. Included in the areas mapped as this soil are
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small, gently undulating areas of Forman cobbly loam
and Waubay silty clay loam.

Yields of corn, flax, small grains, and alfalfa are mod-
erate to high, but runoff and erosion are major problems
on this Forman soil. Such practices as contour farming,
contour striperopping, terracing, and sodding of water-
ways help to check runoff and erosion. (Capability unit
ITe-1, Silty range site, windbreak suitability group 2)

Forman loam, 6 to 9 percent slopes (FnC}.—This soil
is in undulating arveas in the northeastern part of the
county. Its surface layer and subsoil arve thinner than
those in the profile described for the Forman series. The
areas mapped as this soil include small areas of Buse
loam, Forman cobbly loam, and Sioux loam.

If this Forman soil is well managed, moderate yields
of small grains, flax, corn, and alfalfa are produced, but
erosion is & serious hazard. In many plowed fields that
have been cropped year after year, patches of buckskin-
colored subsoil are exposed. Such practices as terracing,
contour farming, contour stripcropping, and sodding -of
waterways help to control runoff and erosion if they are
combined with other good management practices. (Ca-~
pability unit Ille-1, %ilty range site, windbreak suita-
bility group 2)

Hidewood Series

The soils of the Hidewood series are deep, moderately
fine textured, and somewhat poorly drained. They are
in nearly level areas and in small, shallow depressions
and swales in the central and southeastern parts of the
county. These soils developed in 30 to 50 inches of silty
material underlain by glacial till.

In a typical profile of a Hidewood soil, the surface layer
is very dark gray, friable silty c¢lay loam that Has gran-
ular structure and is about 9 to 11 inches thick. The sub-
soil is dark-gray, firm stlty clay loam or silty clay that
has prismatic structure and is about 11 inches thick. The
underlying material is mottled gray to olive, calcareous,
friable clay loam. This material, in turn, is underlain
by calcareous glacial till at a depth of 80 to 50 inches.

In this county the Hidewood soils are mapped only in
a complex with Brookings soils. They occur as small
areas intermixed with the Brookings soils, and it is not
feasible to show them separately on the soil map. Hide-
wood soils are less well drained than the Brookings soils.

The Hidewood soils are farmed with surrounding areas
of better drained soils. Corn, small grains, and flax pro-
duce moderate yields in drier years, but crops are often
drowned in wet seasons. Yields of hay and pasture are
high.

Kranzburg Series

In the Kranzburg series are deep, moderately fine tex-
tured, well-drained soils that, developed in 15 to 40 inches
of loess over glacial till. These soils have long, smooth,
gentle slopes.  They are in the central and southeastern
parts of the county.

In a typical profile of a Kranzburg soil, the surface
layer is very dark grayish-brown, friable silty clay loam
that is about 7 inches thick and has granular structure,
The subsoil is brownish, friable silty clay loam about 20
inches thick. Tt has prismatic structure and is calcareous

in the lower part. The underlying material is calcareous
loam or clay loam glacial till.

The thickness of the loess over glacial till ranges from
15 to 40 inches. In places where the loess is less than 24
inches thick, the subsoil is partly in the underlying glacial
till. A thin cobbly or gravelly layer lies between the loess
and the glacial till in some places.

The Kranzburg soils occur with the Brookings, La
Prairie, Vienna, and Buse soils. They formed in material
similar to that in which the Brookings and La Prairie
soils formed, but they are better drained and are lighter
colored than those soils. The Kranzburg soils have a
profile similar to that of the Vienna soils, but they formed
m Joess over glacial till rather than entirely in glacial till.
They have a thicker surface layer and subsoil than the
Buse soils and are deeper to unaltered glacial till.

The Kranzburg soils are fertile and are easily farmed.
They take in water readily and hold it well. Runoff and
erosion are moderate because of the long, gentle slopes.

Most of the acreage is used to grow corn, potatoes, small
grains, flax, and alfalfa. Yields are moderate to high.

Kranzburg silty clay loam, 3 to 6 percent slopes
(KrB).—This is the only Kranzburg soil mapped in the
county. It is on long, smooth, gentle slopes on the up-
lands in the central and southeastern parts of the county.
Included in the areas mapped as this soil are small areas
of Brookings, La Prairie, Vienna, and Buse soils.

This Kranzburg soil is easily tilled and is productive.
Corn, potatoes, small grains, flax, and alfalfa grown on
it make moderate to high yields under good management.
Runofl causes a moderate hazard of erosion on the long
slopes. This soil is well suited to contour farming, con-

tour stripcropping (fig. 12), terracing, and use of sodded
waterways that will help to control runoff and erosion.
(Capability unit ITe-1, Silty range site, windbreak suita-
hility group 2)

- v v

Figure 12—Contour stripcropping in a field of Kranzburg silty
clay loam, 3 to 6 percent slopes.

Lamoure Series

In the Lamoure series are nearly-level, deep, dark-col-
ored, moderately fine textured soils that are somewhat
poorly drained. These soils developed in water-deposited
sediment on bottom lands throughout the county.

TIn a typical profile of a Lamoure soil, the surface layer
is very dark gray, friable, calcareous silty clay loam that
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has granular structure and is about 11 inches thick. It
grades to dark-gray or gray, calcareous silty clay loam
that has weak, coarse, prismatic structure. The under-
lying material is grayish-brown clay loam, sandy loam, or
gravelly sandy alluvium.

The texture of the surface layer ranges from silt loam
to silty clay loam. In places sand and gravel are at a
depth of less than 36 inches.

The Lamoure soils occur with the Rauville and Estel-
line soils. They are better drained than the Rauville soils
but are less well drained than the Estelline soils.

Lamoure soils are fertile. They take in water slowly
but hold it well. Their use for cultivated crops is limited,
however, by the slow runoff, seasonal flooding, and high
water table. Many areas are cut by entrenched, meander-
ing stream channels, and the water table is commonly
within 86 inches of the surface during part of the growing
season.

Where meandering channels are not present, much of
the acreage of these soils is used for growing corn, small
grains, flax, and alfalfa. Areas that are cut by stream
channels or that are subject to flooding are used for hay
or pasture.

Lamoure silty clay loam (0 to 3 percent slopes) (La).—
The profile of this soil is like the one described for the
Lamoure series. This soil is somewhat poorly drained
and is on bottom lands along the major streams through-
out the county. Included in the areas mapped as this soil
are small areas of Lamoure silty clay loam, channeled,
and of poorly drained Rauville and well-drained Estel-
line soils.

The high water table, slow runoff, and flooding from
runoff in spring and from heavy rains in summer make
farming hazardous on these Lamoure soils. Yields of corn,
flax, and small grains ave moderate in seasons when rainfall
is below average or average. Seeding is delayed, how-
ever, or crops are drowned in wetter years. High yields
of forage are obtained. Constructing diversions or dikes
and improving stream channels are ways of controlling
excess water and of lowering the water table in some areas
of the soil. (Capability unit IVw-1, Subirrigated range
site, windbreak suitability group 4)

Lamoure silty clay loam, channeled (0 to 3 percent
slopes) (lc)—This soil is on bottom lands throughout the
county (fig. 13). The areas are cut by entrenched mean-
dering stream channels and are susceptible to flooding.
The profile is similar to the one described for the series,
except that the texture and drainage are variable. Small
areas of Rauville, Fordville, and Renshaw soils are in-
cluded in the areas mapped as this soil.

The flooding and the entrenched, meandering channels
make cultivation impractical on this Lamoure soil. Most
of the areas are used for pasture or hay, and yields of
forage are high. The few patches that can be farmed
produce moderate yields of corn, small grains, and flax,
but flooding may delay seeding or drown growing crops.
(Capability unit VIw-1, Overflow range site, windbreak
suitability group 4)

La Prairie Series

The La Prairie series consists of deep, dark-colored,
medium-textured to moderately fine textured soils that
are moderately well drained. These soils developed in

upland swales in material washed from the adjacent
slopes. They oceur in narrow bands along upland drain-
ageways and in swales throughout the county.

Figure 13.—A view of Lamoure silty clay loam, channeled, along a
meandering creek. Steep Buse soils are on the walls of the valley.

In a typical profile of a La Prairie soil, the surface
layer is very dark gray, friable silt loam that has granular
structure and is generally about 42 inches thick. This
soil does not have a distinet subsoil. The underlying ma-
terial is olive-brown or light olive-brown clay loam mot-
tled with brown and white. It is friable, structureless,
and calcareous in many places. The thickness of the sur-
face layer ranges from 24 to about 60 inches.

The La Prairie soils occur with the Poinsett, Vienna,
Kranzburg, and Forman soils. They have a thicker,
darker colored surface layer and are less well drained
than those soils.

The La Prairie soils are fertile and moderately perme-
able, and they hold water well. They occur only in small
patches, however, and are generally farmed with adjacent
soils, Some areas are shaped and seeded, so that they
can be used as sodded waterways.

La Prairie silt loam (0 to 3 percent slopes) (Lp).—This
is the only La Prairie soil mapped in this county. It
occurs in narrow bands in upland swales throughout the
county. Included in the areas mapped as this soil are
small areas of Poinsett, Vienna, Forman, and Kranzburg
soils.

High yields of corn, small grains, flax, and alfalfa are
obtained on this La Prairie soil. Also, many areas are
used for sodded waterways in fields where terracing or
contour stripcropping are practiced. Major problems
where this soil is used for crops are lodging of small
grains and occasional flooding after severe rains. (Capa-
bility unit ITw-1, Silty range site, windbreak suitability
group 2)

Oldham Series

In the Oldham series are deep, dark-colored, moderately
fine textured soils that are slowly permeable and are mod-
erately well drained or somewhat poorly drained. These
soils developed in water-deposited silt and clay. They
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are in nearly level, closed depressions or in slight depres-
sions in the northeastern and western parts of the county.

In a typical profile of an Oldham soil, the surface layer
is very dark gray, friable silty clay loam that has granu-
lar structure and is about 8 inches thick. The subsoil is
dark-gray or olive-gray silty clay about 24 inches thick.
It is firm when most, has prismatic or blocky structure,
and is calcareous in the lower part. The underlying ma-
terial is mottled light-gray or olive, calcareous silty clay.

The texture of the surface layer ranges from silty clay
loam to silty clay. The depth to calcareous material
varies. In some places these soils are calcareous to the
surface.

Oldham soils occur with the Poinsett, Waubay, and Par-
nell soils. They are finer textured and are darker colored
to a greater depth than the Poinsett soils and are less
well drained than those soils. They are more poorly
drained than the Waubay soils. The Oldham soils are
better drained than the Parnell soils.

The Oldham soils take in water slowly but hold it well.
Runoft is slow. Most of the acreage of these soils is used
for growing corn, small grains, flax, and alfalfa.

Oldham silty clay loam (0 to 3 percent slopes) (Od).—
The profile of this soil is the one described for the Old-
ham series. This soil is in nearly level areas in slight
depressions in the western part of the county. Included
in the areas mapped as this soil are small areas of well-
drained Poinsett and poorly drained Parnell soils.

Yields of corn, small grains, and flax are moderate on
this Oldham soil. Runoff and the slow intake of water,
however, may delay seeding or make tillage difficult in
wetter seasons. Land shaping or improving surface
drainage may reduce the hazards of wetness in some areas.
(Capability unit ITw-1, Overflow range site, windbreak
suitability group 2)

Oldham and Parnell silty clay loams (0 to 3 percent
slopes) (Op)—This undifferentiated unit is made up of
Oldham and Parnell silty clay loams. These soils do not
occur in a consistent pattern, nor is the proportionate dis-
tribution the same in all areas. They are in closed de-
pressions in the western and northeastern parts of the
comnty. The Oldham soil is somewhat poorly drained,
and the Parnell soil is poorly drained. The Oldham soil
has a profile like the one described for the Oldham series.
A profile similar to that of the Parnell soil is described
under the Parnell series. Small areas of moderately well
drained Waubay soils and well drained Poinsett soils arve
included in the areas mapped as this undifferentiated unit.

These Oldham and Parnell soils are productive, but wet-
ness and frequent flooding make farming them extremely
hazardous. Where these soils are used for hay or pasture,
however, yields of forage are high. Also, in many areas,
corn, small grains, and flax are grown with a fair degree
of success. Unless artificial drainage can be established
and maintained to remove the excess water, these soils
are better suited to hay or pasture than to other crops.
Diversions or terraces can be used on the surrounding
slopes to provide a means of reducing overflow and
flooding on these soils. (The Oldham soil is in capability
unit ITw—1 and windbreak suitability group 2, and the
Parnell soil is in capability unit Vw-1 and windbreak
suitability group 5; both soils are in the Overflow range
site)

Oldham and Parnell silty clay loams, wet (0 to 3 per-
cent slopes) (Ow]—This undifferentiated unit is made up
of Oldham and Parnell silty clay loams in closed depres-
sions in the western and northwestern parts of the county.
These soils are poorly drained or very poorly drained.
Included in the areas mapped as these soils are small
areas of permanent marsh.

These soils are too wet or too frequently flooded for cul-
tivation, except in the driest years. Where the soils are
used for hay or pasture, however, yields of forage from
moisture-tolerant grasses are high. The yield and quality
of this forage can be increased by seeding reed canary-
grass and other grasses that tolerate excessive moisture.
(The Oldham soil is in capability unit ITw—1 and wind-
break suitability group 2, and the Parnell soil is in capa-
bility unit Vw-1 and windbreak suitability group 5; both
soils are in the Overflow range site)

Parnell Series

The Parnell series consists of deep, dark-colored, moder-
ately fine textured soils that are poorly drained. These
soils developed in silt and clay. They are in closed de-
pressions in the western and northeastern parts of the
county.

In a typical profile of a Parnell soil, the surface layer
is very dark gray, friable silty clay loam that has granular
structure and 1s about 7 inches thick. The subsoil is
black or dark-gray, firm silty clay loam that has blocky
structure and 1s about 22 inches thick. The underlying
material is mottled olive-gray, calcareous, firm, structure-
less silty clay loam.

In general, drainage is poor, but it ranges to very poor.
In many places a thin layer of peaty or mucky, partly de-
composed organic material is on the surface.

In this county the Parnell soils are mapped only in
undifferentiated units with the Oldham soils. They are
more poorly drained than the Oldham soils. They are
better drained and support more palatable vegetation than
permanent marsh and intermittent lakes.

Except in the driest years, the Parnell soils are too wet
for cultivation, but yields of forage are high. Many areas
have been seeded to reed canarygrass. In those areas
yields of tame hay or pasture are excellent,

Poinsett Series

The soils in the Poinsett series are deep, medium tex-
tured, moderately permeable, and well drained. They de-
veloped in silty or loamy glacial drift. These soils are
in nearly level or undulating areas in the western and
northeastern parts of the county.

In a typical profile of a Poinsett soil, the surface layer
1s very dark gray, friable silt loam that has granular
structure and is about 7 inches thick. The subsoil is
grayish-brown, friable silty clay loam that has prismatic
structure, is calcareous in the lower part, and is about 20
inches thick. The underlying material is pale-olive to
light-gray, friable, structureless silt loam that is calcareous
and is mottled with yellowish brown and black in many
places.

: The texture of the surface layer ranges from very fine
sandy loam to silty clay loam. Depth to glacial till
ranges from 15 to 48 inches, and depth to limy material
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ranges from 12 to 36 inches. Most areas of these soils are
free of stones, but a few pebbles and stones may occur I
any of the areas. In a few places the subsoil and the
underlying material contain thin layers of sand or clay.

The Poinsett soils occur with the Forman, Buse, Wau-
bay, Oldham, and Egeland soils. They developed in silty
or loamy glacial drift, rather than in clay loam glacial
till like that in which the Forman soils developed. The
Poinsett soils have a thicker surface layer and subsoil than
the Buse soils. They are better drained than the Waubay
and Oldham soils and are less coarse textured than the
Egeland soils.

The Poinsett soils take in water readily and hold it well.
They are moderately fertile and are easily farmed where
the slopes are gentle. Runoft and erosion are hazards in
the sloping areas. These soils are used to grow corn, small
grains, flax, and alfalfa.

Poinsett loam, 0 to 3 percent slopes (PmA).—This is a
medinm-textured, well-drained soil that developed in silty
and loamy glacial dvift. Its profile is similar to the one
described for the Poinsett series, except that it has a loam
surface layer. This soil is on nearly level lake plains.
Tt is near Long Lake and Goose Lake in the western part
of the county and near Punished Womans Lake in the
northeastern corner of the county. Included in the areas
mapped as this soil are small areas of Oldham and Ege-
land soils.

This Poinsett soil is fertile. Where corn, potatoes, small
grains, flax, and alfalfa ave grown on it, yields ave high.
Runof! is slow. This soil can be farmed intensively with
only slight risk of damage if ordinary good farming
methods are practiced. (Capability unit I-1, Silty range
site, windbreak suitability group 2)

Poinsett loam, 3 to 7 percent slopes (PmB).—This soil
is mainly near Punished Womans Lake. Its profile is like
the one deseribed for the series, except that the surface
layer and subsoil ave slightly thinner and the surface layer
isToam. In places erosion has removed as much as 50 per-
cent of the surface layer. Light-colored patches of sub-
soil are exposed in some plowed fields. Included in the
areas mapped as this soil are small areas of moderately
sandy Egeland soils.

Most, of the areas of this Poinsett soil are used to grow
corn, flax, small grains, and alfalfa, and yields are moder-
ate to high. Runoff and a moderate hazard of erosion are
the main problems in managing this soil. Such practices
as terracing, contour stripcropping, and sodding of water-
ways help to control runoff and erosion. (Capability unit
ITe-1, Silty range site, windbreak suitability group 2)

Poinsett silt loam, 3 to 6 percent slopes (PnB).—This
soil has a profile like the one described for the Poinsett
series. It isin gently undulating areas underlain by silty
glacial drift in the western part of the county. These
areas do not have a well-defined pattern of surface drain-
age, and water from runoff collects in the many closed
depressions. Included in the areas mapped as this soil
are small areas of Waubay and Forman soils.

Most areas of this Poinsett soil are used to grow corn,
small grains, flax, and alfalfa, and yields are moderate to
high. Runoff and the risk of erosion are the main prob-
lems in managing this soil. The short, undulating slopes
make construction of terraces or contour strips difficult in
most areas. Where these practices are practical, they

should be used to help control runoft and erosion. (Capa-
bility unit ITe-1, Silty range site, windbreak suitability
group 2)

Poinsett-Buse-Forman loams, 6 to 9 percent slopes
(PoC).—About 50 percent of this complex is Poinsett loam,
20 percent is Buse loam, another 20 percent is Forman
loam, and about 10 percent is other kinds of soil. These
soils oceur in an intricate pattern in undulating areas in
the western part of the county. Inmany cultivated fields,
erosion has exposed patches of light-colored subsoil. The
Poinsett soil has a profile similar to the one described for
the series, except that the surface layer is loam. A pro-
file of the Buse and Forman soils is described under the
Buse and Forman series.

Yields of corn, small grains, flax, and alfalfa are mod-
erate, but runoff and erosion are serious hazards. If these
soils are farmed year after year, terracing, contour farm-
ing, or contour stripcropping, along with careful manage-
ment, are essential to prevent losses of soil and water.
(The Poinsett and Forman soils are in capability unit
IITe-1, Silty range site, and windbreak suitability group
2; the Buse soil is in capability unit IVe-1, Shallow range
site, and windbreak suitability group 2)

Poinsett-Forman silt loams, 3 to 6 percent slopes
{PsB).—About 60 percent of this complex is Poinsett silt
loam, 25 percent is Forman silt loam, and 15 percent is
other soils. These sotls are mainly in the western part of
the county on short, irregular slopes. The Poinsett soil
develog)ed in silty material, and it surrounds the Forman
soil, which occurs in small areas underlain by glacial till.
The profiles of these soils are similar to those described for
the Poinsett and Forman series. Included in the areas
mapped as this complex are small arveas of Waubay and
Buse soils.

Most of this complex is used to grow corn, small grains,
flax, and alfalfa, and yields are moderate to high.  Run-
off and erosion are the main problems in managing these
soils. Contour farming, contour stripcropping, and ter-
racing can be used to recuce losses of soil and water on the
smoother slopes.  (Both soils are in capability unit 1Te-1,
Silty range site, and windbreak suitability group 2)

Poinsett-Waubay silty clay loams, 0 to 3 percent
slopes (PwA]—Poinsett silty clay loam makes up about 75
percent of this complex, and Waubay silty clay loam makes
up the rest. These soils occur in an intricate pattern in
the western part of the county. The Poinsett soil is well
drained, and the Waubay soil is moderately well drained.
The profiles of these soils are like the ones described for
the Poinsett, and Wanbay series. Small areas of Oldham
and Forman soils that have slopes of 0 to 3 percent are in-
cluded in the areas mapped as this complex.

The soils of this complex can be farmed intensively with
only slight risk of damage if ordinary good farming is
practiced. Yields of corn, small grains, flax, and alfalfa
are high. (The Poinsett soil is in capability unit 1-1, and
the Waubay soil is in capability unit ITw—1; both soils
are in the Silty range site and in windbreak suitability
group 2)

Rauville Series

In the Rauville series are deep, moderately fine textured
soils that ave very poorly drained. These soils developed
in alluvial material along bottom lands. They are along
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the Big Sioux River and its major tributaries in the central
and eastein parts of the county.

In a typical profile of a Rauville soil, the surface layer
is very dark gray, friable silty clay loam that has platy
or blocky structure and is about 8 inches thick. This
layer is calcareous in many places and is mottled with
reddish brown. The subsoil is gray, calcareous silty clay
loam. It has common mottles of yellowish brown and
reddish brown and is about 26 inches thick. The under-
lying material is mainly gray alluvium that has a texture
of stlty clay, but in many places it contains seams of sandy
and gravelly material. In many places a thin layer of
peaty or mucky material is on the surface.

The Rauville soils occur with the Lamoure soils.
are more poorly drained than the Lamoure soils.

The Rauville soils are too wet for cultivation, but yields
of forage are high. The water table is at or near the sur-
face during much of the growing season.

Rauville silty clay loam (0 to 3 percent slopes) (Ra).—
This 1s the only Rauville soil mapped in the county. It
is very poorly drained and occurs on bottom lands along
the Big Sioux River and its major tributaries. Included
in the areas mapped as this soil are small, nearly level
areas of Lamoure silty clay loam.

This Rauville soil 1s not suitable for cultivation, because
it has a high water table and is frequently flooded. Wheve
it is used for pasture or hay, yields are high. The quality
of forage can be improved by seeding reed canavygrass.
Improving the stream channels and constructing surface
ditches may lower the water table in some areas. (Capa-
bility unit Vw-1, Wetland range site, windbreak suita-
hility group 5)

They

Renshaw Series

The Renshaw series consists of medium-textured or mod-
erately coarse textured, somewhat excessively drained soils
that are nearly level to gently undulating. These soils
developed in 10 to 20 inches of loamy to sandy material
over gravelly outwash. They are on stream terraces and
outwash plains throughout the county.

In a typical profile of a Renshaw soil, the surface layer
is very dark gray, very friable loam that has granular
structure and 1s about 7 inches thick. The subsoil is dark-
brown, friable loam that has prismatic structure and is
about 11 inches thick. The underlying material is loose,
mixed sand and gravel (fig. 14) that varies in color and is
generally calcareous. The texture of the surface layer and
subsoil ranges from fine sandy loam to silt loam.

The Renshaw soils occur with the Sioux, Fordville, and
Lstelline soils. They are deeper and are less droughty
than the Sioux soils. The Renshaw soils are shallower
over gravel than the Fordville and Estelline soils. In
this county the Renshaw soils are mapped only in com-
plexes with the Fordville and Sioux so1ls.

The Renshaw soils take in water readily, but they have
low water-holding capacity. They are subject to wind
and water erosion if they are not managed carefully.
Also, they are droughty and have rather low natural
fertility.

Much of the acreage is used for small grains, flax, corn,
and alfalfa, but yields are generally low. Satisfactory
yields are obtained only in years when rainfall is above
average.
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Figure 14.—A profile of Renshaw loam.

Renshaw-Sioux complex, 0 to 3 percent slopes (RsA).—
About 70 percent of this complex is Renshaw loam, and 30
percent is Sioux loam. These soils are nearly level and are
on stream terraces and outwash plains throughout the
county. The Renshaw soil has a profile like the one de-
scribed for the series. A typical profile of the Sioux soil
is described under the Sioux series. Small ridges and
bands of gravelly material are included in the areas
mapped asthis complex.

The soils of this complex are used for small grains, flax,
and alfalfa, and corn is grown in some places. Yields of
these crops are low, except in years when moisture is fav-
orable. Where these soils are used for hay or pasture,
yields of forage are moderate.

Low water-holding capacity, droughtiness, low fertility,
and wind erosion are major problems where these soils
are farmed, especially where the Sioux soil is farmed.
Such practices as wind stripcropping and planting a cover
crop will reduce wind erosion, but the soils of this complex
are better suited to hay or pasture than to cultivated crops.
Where enough water 1s available, irrigating and applying
fertilizer will increase yields, but the potential for 1rriga-
tion is not high.  (The Renshaw soil is in capability unit
IVs-1 and windbreak suitability group 3; the Sioux soil
is in capability unit VIIs-1 and windbreak suitability
group 3 ; both sotls are in the Shallow range site)

Renshaw-Sioux complex, 3 to 6 percent slopes (RsB).—
About 50 percent of this complex is Renshaw loam, and
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the rest is Sioux loam. The profiles of these soils are sim-
ilar to those described for the Renshaw and Sioux series.
Included in the areas mapped as this complex are small
areas of Fordville and Estelline soils.

Yields of small grains, flax, and alfalfa are low on the
soils of this complex, and yields of forage crops are also
low. The soils are seriously limited in their use for culti-
vated crops by low water-holding capacity, droughtiness,
low fertility, and risk of runoff and evosion. They arve
better suited to pasture or hay. If cultivated crops are
grown, contour stripcropping, growing a cover crop, and
growing grain crops that mature early are measures that
provide some protection from erosion. The irrigation
potential is low because these soils are shallow over gravel
and have low water-holding capacity. As a result, fre-
quent, short applications of water are required. (The
Renshaw soil is in capability unit IVs-1 and windbreak
suitability group 3; the Sioux soil is in capability unit
VIIs-1and windbreak suitability group 5; both soils are in
the Shallow range site)

Sioux Series

In the Sioux series are shallow, medium-textured soils
that are excessively drained and are nearly level to undu-
lating. These soils developed in 10 inches or less of loamy
or sandy material over gravel. They are on stream ter-
races and outwash plains and on rolling to steep ridges of
glacial uplands throughout the county.

In a typical profile (fig. 15) of a Sioux soil, the surface
layer is very dark gray, friable loam that has granular
structure and is about 6 inches thick. Below the surface
layer is a thin, transitional layer that rests on light-gray
and brown, caleareous mixed sand and gravel.

The depth to gravel ranges from 5 to 10 inches. Some
areas of these soils are stony.

The Sioux soils occur with the Renshaw soils on stream
terraces and outwash plains and with the Buse and Vienna
soils on uplands. The Sioux soils are shallower over
gravel than the Renshaw soils. Their underlying ma-
terial is coavser textured than that of the Buse and Vienna
soils. In this county the Sioux soils are mapped only in
complexes with the Buse, Renshaw, and Vienna soils.

Droughtiness and low fertility make the Sioux soils un-
suitable for cultivation. Yields of the crops commonly
grown in the area are low. Where these solls are used for
pasture or hay, yields of forage are also low. Some areas
that are steep and stony are suitable only for pasture.

Terrace Escarpments

Terrace escarpments (9 to 35 percent slopes) (Ts).—
This land type is on escarpments and on short, steep slopes
that separate different levels of the stream and lake ter-
races throughout the county. The areas are long and
Narrow.

This land type is shallow and gravelly. The soil ma-
terial at the surface is loamy to sandy and gravelly, and
it directly overlies loose gravelly matevial. Ruch of this
land type consists of Sioux, Fordville, Renshaw, Buse, and
other soils.

This land type is nonarable, because it is steep and
shallow over gravel. Nearly all of the acreage is used for
pasture and wildlife. Fertility is low. The only vegeta-

tion is a sparse stand of drought-resistant grasses. (Capa-

bility unit VIIs-1, Shallow range site, windbreak suit-
ability group 5)

Figure 15.—A profile of Sioux loam.

Vienna Series

In the Vienna series are deep, medium-textured soils
that are moderately permeable and well drained. These
soils developed in loamy glacial till. They are mainly on
long, smooth, nearly level to sloping uplands in the central
and southeastern parts of the county.

In a typical profile of a Vienna soil, the surface layer is
very dark gray, friable silt loam that has granular struc-
ture and is about 5 inches thick, The subsoil ig very dark
gray to light yellowish-brown, firm clay loam that has pris-
matic structure and is about 22 inches thick. This Jayer
is calcareous in the lower part. The underlying material
is predominantly light yellowish-brown, loamy glacial till.
(fig. 16). ‘

The texture of the surface layer ranges from loam to
silty clay loam. In some areas a layer of windblown silt
less than 15 inches thick is at the surface. A few cobbles
and other stanes ave in and on these soils. The underlying
glacial till ranges from loam to clay loam in texture anc
from friable to firm in consistence.

The Vienna soils occur with the IKranzburg, Brookings,
La Prairie, Buse, and Sioux soils. Their profile is similar
to that of the Kranzburg soils, but it is coarser textured.
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Also, the Vienna soils developed in glacial till rather than
in a moderately thick layer of loess over glacial till. The
Vienna soils are coarser textured and better drained than
the Brookings and La Prairie soils. They have a thicker
surface layer and subsoil than the Buse soils. They have
a thicker surface layer than the Sioux soils, and their un-
derlying material 1s glacial till rather than sand and
gravel,

The Vienna soils take in water readily and hold it well.
Almost all of the acreage is cultivated and is used to grow
corn, potatoes, small grains, flax, and alfalfa.

Vienna silt loam, 0 to 3 percent slopes (VnA]—This
soil has a profile like the one described for the Vienna se-
ries. Itisnearly level and is on uplands in the central and
southeastern parts of the county. Small areas of Brook-
ings and Kranzburg soils arve included in the areas mapped
as this soil.

!
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Figure 16.—A profile of Vienna silt loam. This is a deep soil
developed in loamy glacial till.

This Vienna soil 1s used to grow corn, potatoes, small
grains, flax, and alfalfa. Yields are high under good
management. This soil is highly productive and has few
limitations or hazards. If good farming methods are used,
it can be farmed intensively with only slight risk of dam-
age. (Capability unit I-1, Silty range site, windbreak
suitability group 2)

Vienna silt loam, 3 to 6 percent slopes {(VnB).—The pro-
file of this soil is similar to the one described for the Vienna
series. Included in the areas mapped as this soil are small
areas of La Prairie and Kranzburg soils.

Most of the acreage is used to grow corn, potatoes, small
grains, flax, and alfalfa, and yields are moderate to high.
The long, smooth, gentle slopes create a moderate hazard
of runoft and erosion on this soil. Contour striperopping,
terracing, and sodding of waterways are suitable practices
that will help to control runoff and evosion. (Capability
unit TTe-1, Silty range site, windbreak suitability group 2)

Vienna silt loam, 6 to 9 percent slopes (VnC)—The sur-
face layer of this soil is thinner and lighter colored than
that in the profile described for the Vienna series. In
many cultivated fields, patches of the light-colored subsoil
are exposed. Included in the areas mapped as this soil are
small areas of Buse and Sioux soils that are steeper than
this Vienna soil.

Moderate yields of corn, small grains, flax, and alfalfa
are obtained on this soil. The steep slopes make erosion a
serious hazard, however, and such measures as contour
stripcropping, terracing, and sodding of waterways should
be used. Including grasses and legumes frequently in the
cropping system will add organic matter. (Capability
unit ITTe-1, Silty range site, windbreak suitability group
2)

Waubay Series

In the Waubay series are deep, dark-colored soils that
are moderately fine textured and are moderately well
drained. These soils developed in silty glacial drift and
in colluvial and alluvial deposits. They are on upland
flats or in slight swales in the western and northeastern
parts of the county.

In a typical profile of a Waubay soil, the surface layer
is very dark gray, friable silty clay loam that has granular
structure and is about 7 inches thick. The subso1l is very
dark gray to olive, firm silty clay loam that has prismatic
structure and is about 20 inches thick. It is calcareous and
is mottled in the lower part. The underlying material is
mottled, friable, calcareous silty clay loam.

The Waubay soils occur with the Poinsett, Forman, and
Oldham soils. They are less well drained than the Poin-
sett and Forman soils and are better drained than the
Oldham soils.

The Waubay soils take in water somewhat slowly, but
they have good water-holding capacity. Runoff is slow in
the nearly level areas, and water is occasionally ponded in
the swales for a short time.

Much of the acreage of these soils is cultivated. Yields
of corn, small grains, flax, and alfalfa are high.

Waubay siﬁy clay loam (0 to 3 percent slopes) (Wa).—
The profile of this soil is the one described for the Waubay
series. This soil is on upland flats, in slight swales, and in
indefinite drainageways in the western part of the county.
Small areas of well-drained Poinsett and somewhat poorly
drained Oldham soils are included in the areas mapped as
this soil.

This Waubay soil is highly productive. Most of the
acreage is used to grow corn, small grains, flax, and alfalfa,
and yields are high. Wetness, however, is a slight hazard;
runoff is slow on the flats and is ponded in the swales after
heavy rains. Diversion terraces, sodded waterways, and
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ditches help to remove excess water. (Capability unit
ITw-1, Silty range site, windbreak suitability group 2)

Waubay-Forman silty clay loams, 0 to 3 percent
slopes (WfA)—About 60 percent of this complex is
Waubay silty clay loam, 25 percent is Forman silty clay
loam, and 15 percent is other soils. These soils are nearly
level. They occur in an intricate pattern of small flats,
slight swales, and low ridges and knolls in the northeast-
ern part of the county. The Waubay soils are modevately
well drained and are on flats and in slight swales; the
Forman soils are well drained and are on ridges and
knolls. Included in the areas mapped as this complex are
small areas of somewhat poorly drained Oldham soils in
depressions.

The soils of this complex are highly productive, and
most of the areas are cultivated. Yields of corn, small
grains, flax, and alfalfa are high under good manage-
ment. These soils are somewhat [imited, however, by slow
runoff on the Waubay soil after heavy rains. Sodded
waterways, diversion terraces, or ditches will help to con-
trol excess water. (The Waubay soil is in capability unit
TIw-1, and the Forman soil is in capability unit I-1; both
soils are in the Silty range site and windbreak suitability
group 2)

Use and Management of Soils

The soils of Codington County are used mainly for
cultivated crops and for tame pasture or native grass.
This section explains how the soils may be managed for
these main purposes and gives the predicted yields per
acre of the principal crops grown under two levels of man-
agement. In addition it explains how the soils can be man-
aged for planting trees in windbreaks, providing habitats
for wildlife, and building highways, dams, and similar
engineering structures.

Capability Groups of Soils

The capability classification is a grouping that shows,
in a general way, how suitable 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 are grouped at three
levels, the capability class, subclass, and unit. The eight
capability classes in the broadest grouping are designated
by Roman numerals I through VIII. In class I are the
soils that have few limitations, the widest range of use, 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 produets.

The subclasses indicate major kinds of limitations within
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 ¢ shows that the main limitation is risk of
erosion unless close-growing plant cover is maintained;
w 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 is limited mainly because it is shallow, droughty, or
stony; and ¢, used in only some parts of the country, mdi-
cates that the chief limitation is a climate that is too cold
or too dry.

In class I there ave no subclasses, because the soils of this
class have few or no limitations. Class V can contain, at
the most, only subclasses 2, s, and ¢, because the soils in it
are subject to little or no erosion but have other limitations
that restrict their use largely to pasture, range, woodland,
or wildlife.

Within the subclasses are the capability units, groups of
soils enough alike to be suited to the same crops and pas-
ture plants, to require similar management, and to have
similar productivity and other responses to management.
Thus, the capability unit is a convenierit grouping for
making many statements about management of soils.
Capability units ave generally identified by numbers as-
signed locally, for example, Ile-1 or I1Te-1.

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of their
permanent limitations; but without consideration of major
and generally expensive landforming that would change
the slope, depth, or other characteristics of the soil; and
without consideration of possible but unlikely major rec-
lamation projects.

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.

Capability unit I-1. Nearly level, deep, medium-
textured or moderately fine textured soils thaf,
are moderately permeable.

Class IT. Soils that have some limitations that reduce the
choice of plants or require moderate conservation
practices.

Subclass ITe. Soils subject to moderate erosion if they
are not protected.

Capability unit ITe-1. Gently sloping, deep, me-
dium-textured or moderately fine textured soils
that are moderately permeable.

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

Capability unit ITw-1. Nearly level, deep, dark-
colored, medinm-textured or moderately fine
textured soils that are moderately well drained
or somewhat poorly drained and are occasion-
ally wet.

Clags III. Soils that have severe limitations that reduce
the choice of plants, or require special conservation prac-
tices, of* both.

Subclass I1Te. Soils subject to severe erosion if
they ave cultivated and not protected.

Capability unit ITTe-1. Gently sloping or un-
dulating, deep, medium-textured, well-drained
soils that are moderately permeable.

Capability unit I1Te-2. Gently sloping or mod-
erately sloping, deep, moderately sandy soils
that have moderately rapid permeability.

Capability unit IITe-3. Nearly level or gently
sloping, moderately sandy soils underlain by
gravel at a depth of 20 to 36 inches.
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Capability unit ITTe—4. Gently sloping, medium-
textured soils underlain by sand and gravel at
a depth of 20 to 36 inches.

Capability unit ITTe-5. Gently sloping or mod-
erately sloping, deep, medium-textured soils
that are moderately permeable and moderately
stony.

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

Capability unit IIIs-1. Nearly level, deep, mod-
erately sandy soils that have moderately rapid
permeability.

Capability unit I1Is~2. Nearly level, medium-
textured soils underlain by sand and gravel at
a depth of 20 to 36 inches.

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

Subclass IVe. Soils subject to very severe erosion if
they are cultivated and not protected.

Capability unit IVe-1. Sloping to moderately
steep, medium-textured, moderately permeable
soils that are shallow over glacial material.

Subclass IVw. Soils that have very severe limitations
for cultivation because of excess water.

‘Capability unit IVw-1. Nearly level, deep, dark-
colored, moderately fine textured soils that are
somewhat poorly drained.

Subclass TVs. Soils that have very severe limitations
because they have low fertility and are droughty.

Capability unit IVs-1. Nearly level or gently
sloping, medium-textured or moderately coarse
textured soils underlain by sand and gravel at
a depth of 10 to 20 inches.

Class V. Soils not likely to erode but that have other
limitations, impractical to remove without major recla-
mation, that limit their nse largely to pasture or range,
woodland, or wildlife food and cover.

Subclags Vw. Soils too wet for cultivation ; drainage
or protection not feasible.

Capability unit Vw-1. Nearly level, deep, dark-
colored, moderately fine textured soils that are
poorly drained.

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

Subclass VIe. Soils severely limited, chiefly by risk
of erosion if protective cover is not maintained.

Capability unit VIe-1. Steep, medium-textured,
moderately permeable soils that are shallow
over glacial material.

Subelass VIw. Soils severely limited by excess water
and generally unsuitable for cultivation.

Capability unit VIw-1. Nearly level, deep, mod-
erately fine textured soils on bottom lands that
ave cut by channels and are frequently flooded.

Capability unit VIw-2. Miscellaneous land types
that are moderately saline and that are fre-
quently flooded or have a high water table.

Class VII. Soils that have very severe limitations that
make them unsuitable for cultivation without major

reclamation, and that restrict their use largely to graz-
ing, woodland, or wildlife.
Subclass VIIs. Soils very severely limited by stones
or gravel near the surface.
6apability unit VIIs-1. Nearly level to steep,
medinm-textured or moderately coarse textured
soils that are stony or very stony or are under-
lain by gravel at a depth of 5 to 10 inches.
Class VIII. Soils and landforms that, without major re-
clamation, have limitations that preclude their use for
commercial production of plants and restrict their use
to recreation, wildlife, water supply, or esthetic pur-
poses. (None in Codington County)

Management of Soils by Capability Units

In this section the soils of the county are placed in capa-
bility units, Because all of the soils of a unit have similar
characteristics and limitations, all of them need about the
same kind of management. Cropping systems and man-
agement practices that will mamntain productivity and
control erosion are suggested for the soils in each unit.

CAPABILITY UNIT I-1

The soils in this capability unit are deep, nearly level,
nmedium-textured or moderately fine textured, and mod-
erately permeable. They are well drained or moderately
well drained and are on upland flats and on old lake plains.
These soils are easily tilled and are highly productive if
they are well managed. During thaws in spring and after
heavy rains, some areas receive runoff from adjacent
slopes. Water does not stand on the surface, however, and
the additional moisture is beneficial to crops. The soils in
this unit are—

(Bc) Brookings silty clay loam.

(Bh) Brooki)ngs—Hidewood silty clay loams (Brookings soil
only).

(EsA) Estelgxle silt loam, 0 to 3 percent slopes.

(FnA)  TForman loam, 0 to 3 percent slopes.

(PmA) Poinsett loam, 0 to 3 percent slopes.

(PwA) Poinsett-Waubay silty clay loams, 0 to 3 percent
slopes (Poinsett soil only).

(VnA) Vienna silt loam, 0 to 3 percent slopes.

(WfA) Waubay-Forman silty clay loams, 0 to 3 percent

slopes (Forman soil only).

Flax, small grains, corn, soybeans, potatoes, sorghum,
bromegrass, sweetclover, and alfalfa can be grown on these
soils. A good cropping system is one in which a green-
manure crop is grown once every 3 or 4 years. Row crops
should be grown no oftener than 3 consecutive years.
Grasses and legumes need to be on the soils no less than
25 percent of the time.

The soils of this unit can be cropped intensively. Leg-
umes should be included in the cropping sequence, how-
ever, and all crop residue returned to the soils so that it will
supply organic matter and help to maintain fertility.
Fertilizer ought to be applied according to the needs indi-
cated by soil tests.

CAPABILITY UNIT Ile~1

In this capability unit are deep, medium-textured or
moderately fine textured, well-drained soils that are gently
sloping. These soils are moderately permeable. They
take in water readily and have a good water-holding ca-
pacity. The main lIimitation is the risk of water erosion



24

where the soils are not protected. The soils in this unit

are—
(EsB)  Iistelline silt loam, 3 to 6 percent slopes.
(FnB) Forman loam, 3 to 6 percent slopes.
(KrB)  Kranzburg silty clay loam, 3 to 6 percent slopes.
(PmB) Poinsett loam, 3 to 7 percent slopes.
(PnB) Poinsett silt loam, 3 to 6 percent slopes.
{(PsB)  Poinsett-Forman silt loams, 3 to 6 percent slopes.
(VnB)  Vienna silt loam, 3 to 6 percent slopes.

Flax, small grains, corn, soybeans, potatoes, bromegrass,
sweetclover, and alfalfa are grown successfully on these
soils. The cropping system should include a green-manure
crop once every 3 years, and row crops should be grown no
oftener than 2 years in succession. Grasses and legumes
need to be on the soils no less than 25 percent of the time.

Contour tillage (fig. 17) conserves moisture and reduces
erosion. Terraces may be needed on the long slopes.
Grassed waterways in natural watercourses are a means
of protecting these soils from runoff.

Figure 17.—Contour farming on the deep, medium-textured soils
of capability unit ITe-1.

These soils respond well to good management. If they
are properly tilled and fertilized, they can be cropped in-
tensively and are highly productive.

CAPABILITY UNIT IIw-1

This capability unit is made up of deep, dark-colored,
medium-textured or moderately fine textured soils that are
in nearly level areas or in slight swales and depressions.
These soils are moderately well drained or somewhat poorly
drained. They veceive runofl from adjacent slopes or have
a seasonally high fluctuating water table. éeeding m
spring is often delayed or the choice of crops is affected by
flooding or wetness. The soils in this unit are—

(Lp) La Prairie silt loam.

(Od) Oldham silty clay loam.

(Op) Oldhlan)1 and Parnell silty clay loams (Oldham soil
only).

(Ow) Oldham and Parnell silty clay loams, wet (Oldham
soil only).

(PwA) Poinsctt-Waubay silty clay loams, 0 to 3 percent
slopes (Waubay soil only).

(Wa)  Waubay silty clay loam.

(WfA) Waubay-Forman silty clay loams, 0 to 3 percent

slopes (Waubay soil only).

These are among the most stable and most productive
soils in the county. They are used to grow flax, small
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grains, corn, soybeans, potatoes, sorghum, bromegrass,
sweetclover, reed canarygrass, and alfalfa. The experi-
ence of farmers has shown that a green-manure crop
grown on these soils once every 3 or 4 years is beneficial.
Row crops should be grown no more than 2 consecutive
years. Grasses and legumes need to be on the soils not
less than 25 percent of the time.

If surface drainage is adequate and good tillage methods
are used, these soils can be cropped intensively. Crops
grown on them respond well to fertilizer. Tilling at the
proper time and including grasses and legumes in the crop-
ping system improve tilth. Diversion terraces, sodded
waterways, or dikes are a practical means of diverting
water from adjacent slopes.

CAPABILITY UNIT Ille-1

In this capability unit are deep, medium-textured, well-
drained soils that are moderately permeable. These soils
are gently sloping or undulating; the slopes are near the
maximum for safe cultivation year after year. Runoff and
erosion are serious hazards if cropping is intensive. These
soils take in water readily and have good moisture capacity.
The soils in this unit are—

(BpD) Buse-Poinsett silt loams, 9 to 15 percent slopes
(Poinsett soil only).

(BvD) Busel-‘gienna loams, 6 to 15 percent slopes (Vienna soil
only).

(Bx) Buse~ Vienna-Sioux stony loams (Vienna soil only).

(FnC) Forman loam, 6 to 9 percent slopes.

(PoC) Poinsett-Buse-Forman loams, 6 to 9 perecent slopes
(Poinsett and Forman soils only).

(VnC) Vienna silt loam, 6 to 9 percent slopes.

Flax, small grains, corn, soybeans, potatoes, sorghum,
bromegrass, sweetclover, and alfalfa can be grown on these
soils. In many places, however, the supply of plant nutri-
ents has been reduced by erosion. Organic matter, in the
form of green manure, crop residue, or barnyard manure,
is especially beneficial where these soils are cultivated.
The green manure, crop residue, and barnyard manure
will improve tilth and reduce runoff, as well as increase
fertility. Grasses and legumes need to be included in the
cropping system no less than one-fourth to one-third of
the time. Fertilizer should be added according to the needs
indicated by soil tests.

Controlling runoff, reducing erosion, and conserving
moisture are the main problems in managing these soils.
Contour farming, terracing, and sodding of waterways
help to control runoft.

CAPABILITY UNIT IIfe-2

Only Egeland fine sandy loam, 3 to 9 percent slopes (EfB),
is in this capability wnit. This soil is deep, moderately
sandy, and gently sloping or moderately sloping. It is
well drained to somewhat, excessively drained. The main
limitations to its use are the susceptibility to wind erosion
and droughtiness. The low water-holding capacity and
moderately rapid permeability make this soil droughty.

Adapted crops are flax, small grains, corn, soybeans,
potatoes, sorghum, sweetclover, alfalfa, and bromegrass.
The cropping system should include a green-manure crop
grown once every 3 years. Row crops should not be grown
n consecutive years. Grasses and legumes need to be on
the soil no less than one-fourth to one-third of the time.

Interseeding a cover crop between the rows of corn and
sorghum will help to control erosion between growing sea-
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sons. This is especially necessary where the row crop is
harvested for silage. Stubble mulching is another prac-
tice that helps to control erosion, and such practices as
contour farming, contour stripcropping, and terracing
may also be used.

CAPABILITY UNIT IIfe-3

In this capability unit are nearly level or gently sloping,
moderately sandy soils underlain by gravel at a depth of
20 to 36 inches. These soils are on terraces and outwash
plains. The main limitations are the moderate hazard of
wind erosion and droughtiness. The soils in this unit are—

(FfA) Tordville-Renshaw fine sandy loams, 0 to 3 percent
slopes (Fordville soils only).
(FfB) TFordville-Renshaw fine sandy loams, 3 to 6 percent

slopes (Fordville soil only).

Flax, small grains, soybeans, sorghum, alfalfa, sweet-
clover, and bromegrass are better adapted to these soils
than other crops. Row crops should not be grown in con-
secutive years. A green-manure crop grown once every
3 years will help to maintain or increase the content of
organic matter. Grasses and legumes need to be on the
soil one-quarter to one-third of the time. Wind strip-
cropping and stubble mulching should be used to help
control wind erosion.

CAPABILITY UNIT Ille—4

Fordyille silt loam, 3 to 6 percent slopes (FdB), is the
only soil in this capability unit. This is a medium-tex-
tured, well-drained to somewhat excessively drained,
gently sloping soil underlain by sand and gravel at a depth
of 20 to 36 inches. It ison outwash plains and undulating
stream terraces. A moderate hazard of wind and water
erosion and droughtiness are the main limitations.

Flax, small grains, soybeans, sorghum, alfalfa, sweet-
clover, and bromegrass are better adapted to this soil
than other crops. Row crops should not be grown in
consecutive years. A green-manure crop grown once
every 3 years will help to maintain or increase the content
of organic matter. Grasses or legumes ought to be grown
on this soil one-quarter to one-third of the time. Stubble
mulching, wind striperopping, and contour stripcropping
are other needed practices.

CAPABILITY UNIT Ilfe-5

The soils of this capability unit are deep, medium tex-
tured, well drvained, and moderately permeable. They are
gently sloping or moderately sloping and have many
cobbles and other stones on the surface and throughout
the profile.. The stones limit the use of these soils because
most of them must be removed from cropland to reduce
damage to machinery and to facilitate cultivation. The
risk of erosion on unprotected slopes is moderate if runoft
is not controlled. The soils in this unit are—

(FmB)

Forman cobbly loam, 3 to 6 percent slopes.
(FmCQC)

Forman cobbly loam, 6 to 9 percent slopes.

The better adapted crops on these soils are flax, small
grains, alfalfa, sweetclover, and bromegrass. A green-
manure crop grown once every 3 years will help to main-
tain or increase the content of organic matter. Grasses
or legumes onght to be on the soil one-fourth to one-third
of the time. Terraces, contour striperopping, and sodded
waterways can be used to help control runoft and erosion.

CAPABILITY UNIT IlIs-1

Only Egeland fine sandy loam, 0 to 38 percent slopes
(EfAl, 18 In this capability unit. This soil is nearly level,
deep, and moderately coarse textured, and it has moder-
ately rapid permeability. The main limitation is
droughtiness because the water-holding capacity is low.
Also, the somewhat sandy texture makes this soil suscep-
tible to wind erosion.

Crops adapted to this soil are flax, small grains, corn,
soybeans, potatoes, sorghum, sweetclover, alfalfa, and
bromegrass. Grasses and legumes need to be included in
the cropping system no less than one-fourth of the time.

Interseeding the rows of corn and sorghum with a cover
crop will help to control erosion between growing seasons.
Stubble mulching may also be used to help protect this
soil. Where enough water is available, nivigation is
beneficial.

CAPABILITY UNIT IIIs-2

Fordville silt loam, 0 to 3 percent slopes (FdA), the only
soil in this capability unit, is medium textured and is well
drained to somewhat excessively drained. It is underlain
by sand and gravel at a depth of 20 to 36 inches. This
soil is nearly level and is on stream terraces and outwash
plains. Droughtiness during prolonged dry periods and
a moderate hazard of wind erosion are the main limi-
tations.

Flax, small grains, soybeans, sorghum, alfalfa, sweet-
clover, and bromegrass are better adapted to this soil than
other crops. Row crops should not be grown in consecu-
tive years. A green-manure crop grown once every 3
years will help to maintain or increase the content of or-
ganic matter. Grasses and legumes may also be grown
one-fourth to one-third of the time. Wind stripcropping
and stubble mulching should be used to help control wind
erosion.

CAPABILITY UNIT IVe-1

In this capability unit are sloping to moderately steep,
medium-textured, well-drained soils that are shallow over
glacial material. Runoff is excessive, and these soils erode
rapidly if they are not protected. The soils are moder-
ately permeable and take in water readily if runoff is con-
trolled. They have steeper slopes and a thinner surface
layer than the soils of capability unit IITe~1. In culti-
vated fields patches of the light-colored subsoil ave exposed
where these soils are eroded or the surface layer is thin.
The soils in this unit are—

(BmD) Buse loam, 9 to 15 percent slopes.

(BpD) Buse-Poinsett silt loams, 9 to 15 percent slopes
(Buse soil only).

(BsD)  Buse-Sioux loams, 6 to 15 percent slopes (Buse soil
only).

(BvD) Buse-Vienna loams, 6 to 15 percent slopes (Buse soil
only).

(PoC)  Poinsett-Buse-Forman loams, 6 to 9 percent slopes

(Buse soil only).

These soils are too erodible for intensive cultivation.
Flax, small grains, corn, sorghum, alfalfa, sweetclover,
and bromegrass can be grown part of the time, but grasses
or legumes need to be grown at least half of the time. Be-
cause the supply of plant nutrients has been greatly re-
duced by erosion, organic matter in the form of green
manure, crop residue, and barnyard manure is especially
beneficial where these soils are cultivated.
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Terracing, contour farming, and grassed waterways will
59 5) § AR
help to control runoff and erosion. Stubble mulching helps
to protect these soils between growing seasons.

CAPABILITY UNIT IVw-1

The soils in this capability unit are nearly level and are
on stream bottoms and in shallow depressions. They are
deep, dark colored, moderately fine textured, and some-
what poorly drained, and they take in water slowly. Their
main limitations are wetness caused by flooding, a high
water table, and runoff from surrounding soils. Wetness
often delays planting in spring, and flooding after summer
storms may damage the growing crop. The soils in this
unit are—

(Bh) Brookings-Hidewood silty clay loams (Hidewood soil
only).
(La) Lamoure silty clay loam.

Flax, small grains, corn, potatoes, sweetclover, alfalfa,
bromegrass, reed canarygrass, creeping foxtail, tall wheat-
grass, and alsike clover are suited to these soils. The best
use of the soils, however, is for permanent grass. Row
crops should be grown no more than 2 consecutive years.
A green-manure crop grown once every 2 or 3 years helps
toimprove tilth and fertility.

In some areas surface drainage is needed before these
soils can be used for cultivated crops; ditches and bedding
may be required to remove the excess water. In places it
is necessary to plow in fall because the soils are too wet
in spring.

CAPABILITY UNIT 1Vs-1

In this capability unit are medium-textured or mod-
erately coarse textured soils underlain by sand and gravel
at a depth of 10 to 20 inches. These soils are nearly level
or gently sloping and are on stream terraces and outwash
plains. The main limitations are droughtiness, low pro-
ductivity, and a moderate hazard of wind erosion. These
soils have low water-holding capacity, but in most years
low or moderate yields of crops that mature early are ob-
tained. Much of the acreage is in cultivated crops, al-
though the best use of these soils is for pasture or hay.
The soils in this unit are—

(FfA) Fordville-Renshaw fine sandy loams, 0 to 3 percent
slopes (Renshaw soil only).

(FfB) TFordville-Renshaw fine sandy loams, 3 to 6 percent
slopes (Renshaw soil only).

(RsA) Renshaw-Sioux complex, 0 to 3 percent slopes (Ren-
shaw soil only).

(RsB) Renshaw-Sioux eomplex, 3 to 6 percent slopes (Ren-

shaw sgoil only).

Flax, small grains, soybeans, sorghum, alfalfa, sweet-
clover, and bromegrass are better suited to these soils than
other crops. Row crops should not be grown in consecu-
tivé years. A green-manure crop grown once every 3
years will help to maintain or increase the content of or-
ganic matter. Grasses and legumes should be grown one-
fourth to one-third of the time. Other suitable practices
are wind striperopping and stubble mulching.

CAPABILITY UNIT Vw-1
In this capability unit are deep, dark-colored, moder-
ately fine textured soils that are slowly permeable and
poorly drained. These soils are nearly level and are on

bottom lands or in closed depressions. They are subject
to flooding or to frequent overflow because they receive
runoff from the surrounding soils. Also, the water table
is at or near the surface during most of the year. The
soils in this unit are—

(Op) Oldham and Parnell silty clay loams (Parnell soil only).

(Ow) Oldh]al;l and Parnell silty clay loams, wet (Parnell soil

only).

(Ra) Rauv}ille silty clay loam.

These soils are good for hay crops or pasture, and high
yields of forage are obtained. They are too wet and too
frequently flooded for cultivation, and artificial drainage
generally is impractical. The vegetation may be im-
proved by planting reed canarygrass or creeping foxtail.
These plants provide an additional supply of forage dur-
ing the hot summer months when cool-season grasses are
dormant, or semidormant. If the alkalinity is higher than
medium, tall wheatgrass may be seeded in place of reed
canarygrass or creeping foxtail. Changing the vegetation
from river bulrush and other aquatic plants to grass will
improve these areas as wildlife habitats.

CAPABILITY UNIT VIe-1

Buse loam, 15 to 35 percent slopes (BmE), the only soil in
this capability unit, is medium textured, well drained, and
moderately permeable. It isin hilly areas and is shallow
over glacial material. Runoff is excessive, and care is
needed to maintain a good cover of grass that will provide
protection from erosion. This soil is too steep to be culti-
vated safely.

Because of its steep slopes and the severe hazard of
erosion, this soil is best suited to native grass. Many of
the areas are too steep for use of machinery for harvesting
hay. Good range management is needed to maintain
maximum grazing. Little bluestem, western wheatgrass,
praivie sandreed, needle-and-thread, and sideoats grama
ave the predominant grasses where the range is in excellent
condition.

CAPABILITY UNIT Viw-1

Only Lamoure silty clay loam, channeled (Lc), is in this
capability unit. It is a deep, nearly level soil that is mod-
erately ﬁ);ie textured and somewhat poorly drained or
poorly drained. In some places it has a fluctuating water
table. Some areas of this soil are on bottom lands and
occur as narrow bands along small streams bordered by
steep soils. Others are adjacent to the meandering chan-
nels of larger streams. The areas are cut by entrenched
or meandering stream channels and are frequently flooded.

This soil is not suitable for cultivation, because the me-
andering channels and adjacent steep slopes make the
areas inaccessible. The only practical use 1s for pasture
or hay. High yields of forage of good quality are pro-
duced under good management.

CAPABILITY UNIT VIw-2

Only Clayey saline land (Cs) is in this capability unit.
Tt is moderately fine textured and moderately saline, and
it is poorly drained or very poorly drained. This land
type 1s nearly level, and it is in lakebeds that are frequently
flooded. Generally, the water table is high or fluctuating,
and internal drainage is very slow. The native vegetation
is mainly salt-tolerant grasses or sedges. Interspersed
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with the areas of grass are many hare, salt-encrusted areas,
or slickspots.

The high water table and salinity make this land type
better suited to hay or pasture than to field crops. The
forage is of poor quality, however, and yields are only
moderate. Some areas may be improved by preparing a
good seedbed and planting tall wheatgrass. Good pasture
management will maintain optimum yields.

CAPABILITY UNIT VIIs-1

The soils in this capability unit are nearly level to steep,
medium-textured or moderately coarse textured, and stony
and gravelly. The Buse soils are stony or very stony and
are shallow over glacial material. The Sioux soils are
underlain by gravel at a depth of 5 to 10 inches. The soils
are on gently sloping or moderately sloping river and lake
terraces, on hilly and gravelly ridges, on hilly breaks be-
tween terrace levels, and in other rolling and hilly areas.
Runoff is excessive. Erosion by wind and water are seri-
ous hazards if these soils are unprotected. The soils in
this unit are—

(BsD) Buse—S)ioux loams, 6 to 15 percent slopes (Sioux soil
only).

(Bu) Buse-Sioux stony loams.

(Bo) Buse stony loam.

(Bx) Buse-\;ienn&-Sioux stony loams (Buse and Sioux soils
only).

(RsA) Renshaw-Sioux complex, 0 to 3 percent slopes (Sioux
soil only).

(RsB) Renshaw-Sioux complex, 3 to 6 percent slopes (Sioux
soil only).

(Ts) Terrace escarpments.

These soils are too droughty, low in productivity, erod-
ible, and stony to be suitable for crops, and they are suit-
able only for pasture or wildlife. Yields of native grasses
are moderate. The dominant grasses in areas in good to
excellent condition are little bluestem, western wheatgrass,
prairie sandreed, needle-and-thread, and sideoats grama.
Good range management is needed to obtain maximum
yields. Many areas are too stony to allow use of any
machinery.

Predicted Yields

Table 2 gives predicted, long-term, average yields per
acre for the principal crops grown in the county. The
yields shown are for two levels of management.

The yields shown in columns A were obtained under the
kind of management most farmers in the county were prac-
ticing in 1958. Under that kind of management, the basic
cropping sequence is row crops, small grains, small grains.
Legumes and grasses are not grown, except in a long-time,
grass-legume cropping system where the soils may be in

rasses or legumes only 4 years out of a 20-year period.
érmin stubble and other crop residue is plowed under or
incorporated in the surface layer, but green-manure crops
are not grown. Commercial fertilizer is not used or only
a small amount is applied to row crops, but barnyard ma-
nure is applied where available. Contour farming, ter-
racing, and other practices that conserve soil and water
are not used.

Yields in columns B can be expected under improved
management. This is assumed to be an efficient and eco-
nomical system of cropping. Under this level of manage-

nient, all appropriate practices that conserve soil and water
are applied and a cropping system is used that maintains
fertility and tilth and also protects the soils from erosion.
Clean, high-quality seed of adapted disease-resistant va-
rieties is planted. All crop residue is returned to the soil
and is incorporated into the surface layer by tillage.
Green-manure crops are grown and barnyard manure is
added to increase fertility and to add organic matter.
The results of laboratory tests and field trials are used as a
basis for planning application of the most economical
amounts and kinds of commercial fertilizer. An effective
weed-control program is also an essential part of these
farming operations.

Management of Native Grassland *

Most of the native grassland in this county is in small
patches within a farm unit, but some larger areas occur
on the hilly soils of glacial end moraines, on the soils along
the main streams, and on soils around large sloughs. Of
the approximately 100,000 acres of native grassland in the
county, about 25,000 acres is used to produce wild hay and
about 75,000 acres is pastured. This native grassland is
all that remains of the virgin prairie that covered all of
the area before the white settlers came. Much of this
native pasture is on the Buse, Sioux, and other droughty
soils.

The original vegetation was mostly tall and mid grasses
that grew in summer. Mixed with the grasses were deep-
rooted forbs. Prairie cordgrass, sedges, and rushes grew
on the wet soils, and a mixture of mid and short grasses
grew on the droughty soils. Aslong as the prairie grasses
were grazed lightly, they remained essentially unchanged.
The areas have been overstocked, however, and the plants
have been literally eaten to the ground. Some of the small
native pastures are now no more than exercise lots and have
only a small amount of forage available for grazing.

Many of the areas of native pasture are too stony (fig.
18), steep, or wet for reseeding to be practical. Therefore,
control of grazing is necessary to protect and maintain
the present native vegetation and to assure a continued
high yield of forage. The number of livestock and the
length of time the pasture is grazed should be limited so
that no more than half of each year’s growth of forage is
removed by grazing. If more than half of the top growth
is removed, the better forage plants weaken and die and
are replaced by weeds and by grasses of poorer quality.
Each season the grasses must be allowed to store enough
plant nutrients that their vigor will be maintained. This
1s possible only if enough leafy top growth remains for a
Iong enough time to build up a reserve of plant nutrients.

Range sites and condition classes

The basic unit used to describe areas of native pasture
is the range site. Range sites are distinctive kinds of
rangeland that have different potential for producing
native plants. Each range site has its own combination
of environmental factors, which results in the plant com-
munity found only on that site. The range site retains its
ability to produce this potential plant community, unless
itisaltered by overgrazing.

*Prepared with the assistance of Joun FArLeEy and RALPH COLE,
range conservationists, Soil Conservation Service.
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TaBLE 2.—Predicted average yields per acre of the principal crops grown under two levels of management

[Yields in columns A are those to be expected under common management; yields in eolumns B are those to be expected under i
management. Absence of a yield figure indicates that the soil is not suited to the crop specified or that thlg crop is notf clg?npr;%‘;ﬁg

grown under the type of management indicated.

Walter N. Parmeter, Fred Morris, J. Dwight Morrow, Reuben A. Wicks, and Orville Ii. Noeldner]

Data were prepared by a committee of agronomists that included Fred E. Shubeck,

Soils

Brookings silty clay loam___.________
Brookings-Hidewood silty clay loams:
Brookings soil - - .-
Hidewood soil . - - oo .
Buse loam, 9 to 15 percent slopes._ . ___
Buse loam, 15 to 35 percent slopes__ .-
Buse stony loam - oo __.__
Buse-Poinsett silt loams, 9 to 15 per-
cent slopes:
Buse 801l oo
Poinsett soil o oo
Buse-Sioux loams, 6 to 15 percent
slopes:
Buse s0il - o oo
Sioux 801l C ool
Buse-Sioux stony loams. .. __.__.____
Buse-Vienna loams, 6 to 15 percent
slopes:
Buse s0il. - oo
Vienna soilo o oo oo
Buse-Vienna-Sioux stony loams:
Buse soilo o oc oo
Vienna soil .o oo oo
Sioux soil . oo

Clayey saline land. .. ... -

Egeland fine sandy loam, 0 to 3 percent
[106) oJcT I
Lgeland fine sandy loam, 3 to 9 percent
E100) o L TP
Tstelline silt loam, 0 to 3 percent slopes_
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BlOPES . oo me oo
Fordville silt loam, 3 to 6 percent
SIOPES oo
Fordville-Renshaw fine sandy loams,
0 to 3 percent slopes:
Fordville soil - - oo oo
Renshaw soil. o=
Fordville-Renshaw fine sandy loams,
3 to 6 percent slopes:
Fordville soil . - _._ - .- e
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SlOPES - e oo e
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SlOPES_ oo m e cee e
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Forman loam, 3 to 6 percent slopes__-_
Forman loam, 6 to 9 percent slopes._.._
Kranzburg silty clay loam, 3 to 6 per-
cent SIOPES .-« oo cmme oo
Lamoure silty clay loam_ ...
Lamoure silty clay loam, channeled.___

La Prairie silt loam__ .-~ :

Oldham silty clay loam_ - _______.
Oldham and Parnell silty clay loams:
Oldham soil. - oo oo
Parnell soil oo
Oldham and Parnell silty clay loams,
Web o oo e me -
Poinsett loam, 0 to 3 percent slopes. - -
Poinsett loam, 3 to 7 percent slopes. - _

Poinsett silt loam, 3 to 6 percent slopes_
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TasLE 2.—Predicted average yields per acre of the principal crops grown under two levels of management—Continued

Corn Oats Barley | Spring Flax Rye Alfalfa Brome Native
wheat hay
Soils
A|B/A|B|A|B|JA|B|A|B|A|B A B A B A B
Bu.| Bu.{ Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Tons | Tons | Tons | Tons | Tons | Tons
Poinsett-Buse-Forman loams, 6 to 9
percent slopes:
Poinsett soil. .. _____________ 27 133130392130 12] 17 7111131916 (21[08]13[]06; 09
Busesoil _________________..____ 1511916 [ 256 15|20 | 61 9 4| 6| 61010 |1L5B]| .6]11| .6 .9
Formansoil. ..o ________________ 27 13430139 (2113012 |17 | 7 (11|13 |19}L6|21] .8]L3| .6 .9
Poinsett-Forman silt loams, 3 to 6
percent slopes:
Poinsett soil .o _.__ 34 |42 |36 |54 |27 |36 |16 |21 |10 |15 |16 |24 |17 |22 .9|L6]| .7 1.0
Formansoil. .o ______._____. 32 | 38136 | 54|27 36|16 |21 10|15 |16 |24 |1.7|2.2| .9]L6 .7 1.0
Poinsett-Waubay silty clay loams, 0
to 3 percent slopes:
Poinsett soil ... _____.______ 41 {53 (43 (62|30 (42|19 |23 |12 |18{20(|30|2.0(28|L0|1L7, .7 1.0
Waubay soil.o oo __________ 30 |47 140 |55 |24 |40 | 16 |23 |10 |15 |15 |25 |17 (2.5 L0 | L7 | .8 1.2
Rauville silty elay loam__ ... ___ [EURUUNS RN SO NN SN SN ORI PO SPRIPN RPN FNIE NS U MR PP 1.2 1. 4
Renshaw-Sioux complex, 0 to 3 percent
slopes:
Renshaw soil . ..o _______ 10 [ 13 | 15|25 | 12 | 16 6 91 3 5 5 8 8|12 5 8 5 8
Siouxsoil. ... _________ JRUNURY IO FSUUNEY SN MU MU SPUVEN VU FUUPUU RO U S NN NPNOUN U R 4 7
Renshaw-Sioux complex, 3 to 6 percent
slopes:
Renshaw soil . .. ____________ 10 [ 12 | 15 | 256 | 12 | 26 6 9| 3 5| 5 8 8| 12 5 841 .5 . 8
Siouxsoil . - __ [NURUUNY RSN FEUSNRN SRR FUUP INUPUD RO PRUSPIPRY PRI SUNUN (ERSUUDY PPN (SUUPUORS MNP PR R .4 .7
Terrace escarpments____ . ____._.____ (NN VO SUUS RUU SUUUDY (PSSO RPN PPN RN SRR PRPUpIpR PPN FUSRDUN FRPUDIPIN SRUIOUN (RS (NI,
Vienna silt loam, 0 to 3 percent slopes.| 36 | 45 | 42 [ 60 | 29 |41 | 18 |22 |11 |17 119|292 0|28 | L0 |L7]| .7 1.0
Vienna silt loam, 3 to 6 percent slopes_| 32 | 40 | 36 | 54 | 27 | 36 | 16 | 21 | 10 | 15 | 16 | 24 | 1.7 | 2.2 .91 1.6 L7 1.0
Vienna silt loam, 6 to 9 percent slopes_| 28 | 37 | 30 | 39 | 21 | 30 | 12 | 17 7011 {13 (1916721 .81 13 .6 .9
Waubay silty elay loam._____________ 39 |47 |40 |55 {24 |40 |16 [ 23 |10 |15 |15 |25 | L7 {25 |20 |L7] .8 1.2
Waubay-Forman silty clay loams, 0 to
3 percent slopes:
Waubay soilo.. .. _._________ 30 |47 |40 | 55 |24 {40 | 16 [ 23 {10 |15 |15 25| 1.7 1256 |1.0|17 8 1.2
Formansoil . . ... _________ 37 {48 | 42 |60 |29 | 41 [ 18} 22 11 |17 {19 (|29{2.0 2.8 |LO0|L7 7 1.0
trolled, the better plants are eventually eliminated. The

Figure 18.—A native pasture in good condition. The soils are too

stony for cultivation, but they produce excellent native forage

under careful management. The stock pond provides ample water
for livestock and helps to distribute grazing.

The condition of the native pasture is determined by
comparing the present vegetation with the climax vegeta-
tion, that 1s, with the type and combination of plants that
originally grew on the site before the area was disturbed
by overgrazing. As a rule, the climax vegetation is the
most productive combination of native plants that will
grow on a site.

The range site may not have the best adapted native
plants growing on it, because livestock select the larger
or more palatable plants. If grazing is not carefully con-

most palatable plants, called decreasers, are the first to be
eliminated under heavy grazing. Less desirable, smaller
or second-choice plants increase as the decreasers die out,
and these plants arve called increasers. If heavy grazing
continues, even the second-choice plants will be thinned
out or eliminated, and undesirable weeds, or invaders, will
take over the site.

Four range condition classes have been defined to show
the present state of the natural vegetation on a range site
in relation to the native vegetation that could grow there.
A range in excellent, condition has from 76 to 100 percent
of the vegetation that is characteristic of the climax vegeta-
tion on the same site; one in good condition, 51 to 75 per-
cent; one in fair condition, 26 to 50 percent; and one in
poor condition, less than 26 percent.

Trends in the condition of the native vegetation can be
recognized in several ways. The following are signs of
improvement in the condition of the range—

1. The native pasture has a good mulch.

9. The decreasers, or best grasses, are vigorous and are

spreading.

3. The pasture has a good cover of grass, and there are
no raw, eroding gullies.

4. Palatable indicator plants, such as leadplant, are
noticeable.

5. Weeds and undesirable grasses appear to be
decreasing.
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A downward trend in the condition of the range is indi-
cated by the following—
1. The hetter grasses are small and scattered. They
show little evidence of recent reproduction.
Many bare spots occur; the mulch is poor.
Gullies are forming.
. Undesirable indicator plants, such as gray sagewort,
curlyeup gumweed, and cactus, are beginning to

invade.
5. The desirable indicator plants, such as leadplant,

are beginning to disappear.

60 10

Principles of range management

The number of livestock that can graze a native pasture
without damage to the grasses varies with the range site,
the condition of the range, and the annual growing condi-
tions. Grazing animals should be managed so that the
better grasses grow well and maximum production is ob-
tained from the available forage. The basic principles of
range management ave to control grazing by limiting the
number of livestock and the length of time the {_msture 18
used; by grazing the pasture lightly during the season
when it 1s most likely to be damaged by heavy grazing; and
by distributing livestock over the entire range.

Descriptions of range sites

The range sites in the county are described in the fol-
lowing pages. In each description are pointed out some
of the ways the soils influence the growth of plants on the
site. Also briefly described is the plant community that
vepresents the potential for the site. The range sites are
discussed in the decreasing order of the total annual yleld

for the site.
WETLAND RANGE SITE

Rauville silty clay loam (Ra) is the only soil in this range
site. It is on Kottom lands throughout the county and 1s
subirrigated ; water stands on the surface during part of
the growing season. This is a deep, dark-colored, mod-
erately fine textured soil that is very poorly drained.

This is potentially the most productive range site in
the county. Moisture is received not only from the high
water table but also as runoff from higher areas. The
soil absorbs this moisture slowly, but it holds much of it
available for plants.

Where this site is in excellent condition, prairie cord-
grass, bluejoint reedgrass, northern reedgrass, reed ca-
narygrass and slough sedge are the predominant plants.
The main increasers in areas that are overgrazed are salt-
grass, fowl bluegrass, Kentucky bluegrass, rushes, and the
smaller sedges. Many arveas have been seeded to reed
CANATYQTrASS,

The estimated average total annual yield of all plants
when air dry where this site is in excellent condition is
7,000 pounds per acre in dry years and 8,200 pounds per
acre in years of normal rainfall.

SUBIRRIGATED RANGE SITE

Only Lamoure silty clay loam (la), on bottom lands, is

in this range site. This soil is deep, dark colored, and

moderately fine textured, and it is somewhat poorly

drained or poorly drained. The water table is close to but
is seldom above the surface.

_This is potentially one of the most productive range
sites in the county. The soil takes in water slowly, but
it holds much of the moisture available for plants. The
high water table helps to maintain the grass during
droughty periods.

Where this site is in excellent condition, the plant cover
consists mainly of cordgrass, big bluestem, switchgrass,
prairie sandreed, northern reedgrass, bluejoint reedgrass,
and other tall grasses. The mam increasers in areas that
are overgrazed are western wheatgrass, bluegrass, salt-
grass, and sedges.

The estimated average total annual yield of all plants
when air dry where this site is in excellent condition is
5,800 pounds per acre in dry years, 6,800 pounds per acre
in years of normal rainfall, and 7,800 pounds per acre in
wet years.

OVERFLOW RANGE SITE

In this range site are soils that regularly receive more
moisture than most other soils of the county because they
receive runoff from higher areas. These soils are in de-
pressions in the western and northeastern parts of the
county and on narrow bottom lands that are cut by me-
andering stream channels. They are deep, dark colored,
and moderately fine textured, and they are somewhat
poorly drained or poorly drained. In some places water
1s ponded on their surface during wet seasons. The soils
in this range site are—

(Bh) Broolki)ngs-I-Iidewood silty clay loams (Hidewood soil
only).

(Le)  Lamoure silty clay loam, channeled.

(Od) Oldham silty clay loam.

(Op) Oldham and Parnell silty clay loams.

(Ow) Oldham and Parnell silty clay loams, wet.

This is potentially one of the most productive sites in
the county. The soils absorb water slowly, but they hold
it well for plants.

Where the site is in excellent condition, the vegetation
is predominantly big bluestem, prairie cordgrass, indian-
grass, slender wheatgrass, Canada wildrye, and switch-
grass. The amount of prairie cordgrass, switchgrass, and
wildrye varies according to the degree of wetness. Prairie
sandreed, western wheatgrass, and needle-and-thread are
the chief increasers in areas that are overgrazed.

The estimated average total annual yield of all plants
when air dry where this site is in excellent condition is
4,700 pounds per acre in dry years, 5,400 pounds per acre
in years of normal rainfall, and 6,200 pounds per acre in
wet, years,

SALINE LOWLAND RANGE SITE

Only Clayey saline land (Cs) is in this range site. It is
in areas that are subirvigated or are subject to overflow.
Salts have accamulated on the surface or in the soil mate-
rial to the extent that the kinds of native plants have been
affected. The main area is at the southern end of Long
Lake in the west-central part of the county.

Salinity and the high water table make the vegetation
on this site spotty. Some areas are bare and are encrusted
with salt.

Where this site is in excellent condition, the plant cover
consists of salt-tolerant species, such as Nuttall alkaligrass,
saltgrass, slender wheatgrass, and alkali cordgrass. In
areas that are overgrazed, the main increasers are saltgrass
and sedges.
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The estimated average total annual yield of all plants
when air dry where this site is in excellent condition is
8,000 pounds per acre in dry years, 4,000 pounds per acre
in years of normal rainfall, and 5,000 pounds per acre in
wet years.

SANDY RANGE SITE

This range site consists of deep to moderately deep, well-
drained sandy loams and fine sandy loams. 'T'he soils are
on stream terraces and lake terraces. The soils in this
range site are—

(EfA) Egeland fine sandy loam, 0 to 3 percent slopes.

(EfB) Egeland fine sandy loam, 3 to 9 percent slopes.

(FfA) TFordville-Renshaw fine sandy loams, 0 to 3 percent
slopes (Fordville soil only).

(FfB) TFordville-Renshaw fine sandy loams, 3 to 6 percent

slopes (Fordville soil only).

These soils take in water readily, but their water-holding
capacity is somewhat low. Their subsoil is permeable
enough that water moves rapidly through it. A large part
of the acreage is in cultivated crops rather than in range.

Where this site is in excellent condition, the vegetation
consists of a mixture of tall and mid grasses, principally
big bluestem, little bluestem, indiangrass, prairie sand-
reed, and switchgrass. Needle-and-thread, western wheat-
grass, indian ricegrass, blue grama, and hairy grama ave
the chief increasers in the areas that are overgrazed.

‘The estimated average total annual yield of all plants
when air dry where this site is in excellent condition is
2,300 pounds per acre in dry years, 3,300 pounds per acre
in years of normal rainfall, and 4,300 pounds per acre in
wet years.

SILTY RANGE SITE

In this range site are medium-textured, moderately well

drained or well drained soils that are nearly level to roll-

ing. 'The soils in this range site are—

(Bc) Brookings silty clay loam.

(Bh) Broo}{i;1gs—]§1i(10\\'oocl silty clay loams (Brookings soil
only

(BpD)  Buse-Poinsett silt loams, 9 to 15 percent slopes
(Poinsett soil only).

(BvD) Buse-Vienna loams, 6 to 15 percent slopes (Vienna
soil only).

(Bx) Buse-Vienna-Sioux stony loams (Vienna soil only).

(EsA)  Iistelline silt loam, 0 to 3 percent slopes. )

(EsB)  Iistelline silt loam, 3 to 6 percent slopes.

(FdA)  Fordyville silt loam, 0 to 3 percent slopes.

(FdB)  Fordyville silt loam, 3 to 6 percent slopes.

(FmB) Forman cobbly loam, 3 to 6 percent slopes.

(FmC) Forman cobbly loam, 6 to 9 percent slopes.

(FnA)  Forman loam, 0 to 3 percent slopes.

(FnB)  Forman loam, 3 to 6 percent slopes.

(FnC)  Forman loam, 6 to 9 percent slopes.

(KrB)  Kranzburg silty clay loam, 3 to 6 percent slopes.

(Lp) La Prairie silt loam.

(PmA) Poinsett loam, 0 to 3 percent slopes.

(PmB) Poinsett loam, 3 to 7 percent slopes.

(PnB)  Poinsett silt loam, 3 to 6 percent slopes.

(PoC)  Poinsett-Buse-Forman loams, 6 to 9 percent slopes

(Poinsett and Forman soils only).

(PsB)  Poinsett-Forman silt loams, 3 to 6 percent slopes.

(PwA) Poilnsett-Wal.ll)ay silty clay loams, 0 to 3 percent
slopes.

(VnA)  Vienna silt loam, 0 to 3 percent slopes.

(VnB)  Vienna silt loam, 3 to 6 percent slopes.

(VnC)  Vienna silt loam, 6 to 9 percent slopes.

(Wa) Waubay silty clay loam,

(WfA)  Waubay-Forman silty clay loams, 0 to 3 percent

slopes.

795-788—66——3

These soils are permeable and take in water readily.
They support a luxuriant growth of grass.

Where this site is in excellent condition, the plant cover
consists of a mixture of tall and mid grasses characteristic
of true prairie. Big bluestem is predominant in the less
sloping areas, and little bluestem is predominant in the
steeper areas. Other grasses on this site are indiangrass,
switchgrass, tall dropseed, sideoats grama, green needle-
grass, and western wheatgrass. Needle-and-thread, blue
grama, hairy grama, sand dropseed, and sedges are the
main increasers in areas that are overgrazed.

The estimated average total annual yield of all plants
when air dry where this site is in excellent condition is
2,300 pounds per acre in dry years, 3,300 pounds per acre
in years of normal rainfall, and 4,300 pounds per acre in
wet years.

SHALLOW RANGE SITE

In this range site are steep, excessively drained -soils that
are shallow over glacial till or that are shallow to mod-
erately deep over gravel. These soils are on stream ter-
races, lake terraces, terrace escarpments, and gravelly

ridgetops. The soils in this range site are—

(BmD) Buse loam, 9 to 15 percent slopes.

(BmE) Buse loam, 15 to 35 percent slopes.

(Bo) Buse stony loam.

(BpD)  Buse-Poinsett silt loams, 9 to 15 percent slopes (Buse
soil only).

(BsD)  Buse-Sioux loams, 6 to 15 percent slopes.

(Bu) Buse-Sioux stony loams.

(BvD) Buse-‘?icnna loams, 6 to 15 percent slopes (Buse soil
only).

(Bx) Buse-\gienna-Sioux stony loams (Buse and Sioux soils
only).

(FfA) Fordville-Renshaw fine sandy loams, 0 to 3 percent
slopes (Renshaw soil only).

(FfB) Fordville-Renshaw fine sandy loams, 3 to 6 percent
slopes (Renshaw soil only).

(PoC)  Poinsett-Buse-Forman loams, 6 to 9 percent slopes
(Buse soil only).

(RsA)  Renshaw-Sioux complex, 0 to 3 percent slopes.

(RsB)  Renshaw-Sioux complex, 3 to 6 percent slopes.

(Ts) Terrace escarpments.

These soils are droughty and are low in productivity.
Many areas are steep or stony.

Where the site is in excellent condition, the vegetation
is mainly mid grasses, but the stand is less dense than that
on the Silty range site. Little bluestem, western wheat-
grass, prairie sandreed, needle-and-thread, and sideoats
grama are the principal grasses. Blue grama, hairy
grama, sand dropseed, and sedges are the main increasers
In areas that are overgrazed.

The estimated average total annual yield of all plants
when air dry where this site is in excellent condition is
1,700 pounds per acre in dry years, 2,400 pounds per acre
in years of normal rainfall, and 3,100 pounds per acre in
wet, years.

Use of the Soils for Windbreaks *

Early settlers described the Dakotas as a vast, rolling,
treeless plain. This plain had only an occasional thicket
of cottonwoods or willows by a stream or lake to break the

?A. L. Forp and BLuMER L. WoRTHINGTON, woodland conservation-
lists, Soil Conservation Service, assisted in the preparation of this
section.
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Figure 19—A well-established field windbreak that protects the
soils and crops. It also provides cover for wildlife, holds drifting
snow, and adds beauty to the farm.

monotonous expanse of grass that reached from horizon to
horizon. Iomesteaders’ tree claims and fruit trees the
homesteaders carefully tended added only a few spots of
shade until the Dust Bowl years of the thirties brought
about the windbreak planting program.

The trees that are now in the county are important to
farmers and others. Most of these trees have been planted
in windbreaks (fig. 19) that protect farmsteads and fields.

Trees and shrubs grow better on some soils than they do
on others. Some soils in the county are not suited to trees,
but these soils are not extensive. A study of a number of
20-year-old windbreaks has been made to determine the
growth in height of the same species of trees and shrubs
on different soils of this county. The results of these
studies are shown in table 3.

The soils of the county range widely in slope and drain-
age, and this affects the kinds of trees that are suitable for
windbreak plantings. Because the soils differ greatly, not

TasLe 3—Comparative heights of trees and shrubs 20
years of age on the soils of 4 windbreak groups

|Absence of a figure indicates the species is not suited to the soils of
the groupl

Height
Species
Group 1 | Group 2 | Group 3 | Group 4?
Feel Feel Feet Feet

American elm.________ 26 23 18 224
Caragana_____.____.__ 10 8 8 |oeee
Greenash____________ 20 22 14 220
Hackberry__.__.______ 221 20 13 | .
Lilae. ool 29 8 27 |-l
Ponderosa pine_._.-__-_ 220 18 17 fooeo .
Redeedar - ________._ 15 9 L I
Russian-olive_ ________ 220 18 14 . ____
Siberianelm. _________ 34 35 31 |

1 Although the comparative height of cottonwood and willow
trees is not indicated, cottonwood and willow trees grow well on
the soils of group 4.

2 Estimated heights.
heights.

All other figures are calculated average

only between farms but also within fields on a farm, a
careful study of the soils on a site should be made before
any trees are planted. Many kinds of trees are adapted
to only a narrow range of soil conditions, and a knowledge
of the soils will aid in selecting the best adapted species for
the particular site.

The soils of the county are grouped according to their
suitability for trees and shrubs, and these groups ave dis-
cussed in the following pages. For each windbreak suit-
ability group, adapted species of trees and shrubs are listed.

WINDBREAK SUITABILITY GROUP 1

In this group are deep, well-drained, sandy soils that ave
nonalkaline. These soils are in narrow bands along the
eastern edge of the valley of the Big Sioux River. The
soils in this group are—

(ETA)
(EfB)

All species of trees adapted to the area do well on the

soils of this group.

Egeland fine sandy loam, 0 to 3 percent slopes.
Lgeland fine sandy loam, 3 to 9 percent slopes.

WINDBREAK SUITABILITY GROUP 2

This group consists of deep, medium-textured and mod-
erately fine textured soils that are nonalkaline. These
soils are well drained or moderately well drained and are
moderately permeable. Most of the soils of the county
are in this group. The soils in this group are—

(Be) Brookings silty clay loam.

(Bh) Broolki)ngs-Hidewood silty clay loams (Brookings soil
only).

(BmD) Buse loam, 9 to 15 percent slopes

(BmE) Buse loam, 15 to 35 percent slopes.

(BpD)  Buse-Poinsett silt loams, 9 to 15 percent slopes.

(BsD) Busel-S)ioux loams, 6 to 15 percent slopes (Buse soil
only).

(BvD) Buse-Vienna loams, 6 to 15 percent slopes.

(Bx) Buse-Vienna-Sioux stony loams (Vienna soil only).

(EsA)  Estelline silt loam, 0 to 3 percent slopes.

(EsB)  Istelline silt loam, 3 to 6 percent slopes.

(FmB) Forman cobbly loam, 3 to 6 percent slopes.

(FmC) Forman cobbly loam, 6 to 9 percent slopes.

(FnA)  Forman loam, 0 to 3 percent slopes.

(FnB)  Forman loam, 3 to 6 percent slopes.

(FnC)  Forman loam, 6 to 9 percent slopes.

(KrB)  Kranzhurg silty clay loam, 3 to 6 percent slopes.

(Lp) La Prairie silt loam.

(Od) Oldham silty clay loam.

(Op) Olclhzu;l and Parnell silty clay loams (Oldham soil
only).

(Ow) Oldham and Parnell silty clay loams, wet (Oldham
soil only).

(PmA) Poinsett loam, 0 to 3 percent slopes.

(PmB) Poinsett loam, 3 to 7 percent slopes.

(PnB)  Poinsett silt loam, 3 to 6 percent slopes.

(PoC)  Poinsett-Buse-Forman loams, 6 to 9 percent slopes.

(PsB)  Poinsett-Forman silt loams, 3 to 6 percent slopes.

(PwA) Poinsett-Waubay silty clay loams, 0 to 3 percent
slopes.

(VnA)  Vienna silt loam, 0 to 3 percent slopes.

(VnB)  Vienna silt loam, 3 to 6 percent slopes.

(VnC)  Vienna silt loam, 6 to 9 percent slopes.

(WfA)  Waubay-Forman silty clay loams, 0 to 3 percent
slopes.

(Wa) Waubay silty clay loam.

Species of trees adapted to the soils of this group are
green ash, American elm, Siberian elm, hackberry, red-
cedar, ponderosa pine, Russian-olive, lilac, and caragana.
Cottonwood makes rapid growth but begins to die out at an
age of 10 to 15 years. Therefore, this species is not con-
sidered permanent enough for use in windbreaks on these
soils.
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WINDBREAK SUITABILITY GROUP 3

In this group ave shallow to moderately deep, droughty
soils underlain by coarse sand and gravel. The soils in
this group are—

(FdA) TFordville silt loam, 0 to 3 percent slopes.

(FdB) Fordville silt loam, 3 to 6 percent slopes.

(FfA) Tordville-Renshaw fine sandy loams, 0 to 3 percent
slopes.

(FfB) Fordville-Renshaw fine sandy loams, 3 to 6 percent
slopes.

(RsA) Rensgaw-Siou.\' complex, 0 to 3 percent slopes (Ren-
shaw soil only).

(RsB) Renshaw-Sioux complex, 3 to 6 percent slopes (Ren-

shaw soil only).

The best suited species on these soils are Siberian elm,
green ash, redcedar, Russian-olive, and caragana. Pon-
derosa pine may do well on the less droughty sites.

WINDBREAK SUITABILITY GROUP 4

This group is made up of wet soils in closed depressions.
These soils are along streams and bottom lands in the
western and northeastern parts of the county. The soils
in this group are—

(Bh) Brookings-Hidewood silty clay loams (Hidewood soil
only).

(La) Lamoure silty clay loam.

(Lc) Lamoure silty clay loam, channeled.

Selecting adapted species of trees for planting on the
soils of this group is difficult because the degree of wetness
varies widely in different seasons and in different locations.
A detailed study of the individual site should be made
before selecting trees. The best trees for wet sites are
common cottonwood, Siouxland cottonwood, white willow,

olden willow, diamond willow, purple-osier willow, and
dogwood.
WINDBREAK SUITABILITY GROUP 5

The soils of this group are too wet, too shallow, or too
stony to be suitable for trees, or they contain an excessive
amount of salts. The saline soils are in narrow bands
around the edges of some lakes and sloughs and along
some streams. Small salty spots, about 1 acre or less in
size, however, may occur in any site chosen for planting

trees. The soils in this group are—

(BsD) Busel-S)ioux loams, 6 to 15 percent slopes (Sioux soil
only).

(Bo) Buse stony loam,

(Bu) Buse-Sioux stony loams.

(Bx) Buse-Vienna-Sioux stony loams (Buse and Sioux soils
only).

(Cs) Clayey saline land.

(Op) Oldham and Parnell silty clay loams (Parnell soil only),

(Ow)  Oldham and Parnell silty clay loams, wet (Parnell soil
only).

(Ra) Rauville silty elay loam.

(RsA) Renshaw-Sioux complex, 0 to 3 percent slopes (Siocux
soil only).

(RsB) Renshaw-Sioux complex, 3 to 6 percent slopes (Sioux
soil only).

(Ts) Terrace escarpments.

Use of the Soils for Wildlife®

The kinds and numbers of wildlife in any area depend
on the kinds of soils and on their use and management.

!By LERoOY A. SHEARER, biologist, Soil Conservation Service,
Huron, 8. Dak.

Species of wildlife, such as antelope, bison, and prairie
grouse, formerly common in this area, have disappeared
because they could not tolerate the change in habitat after
the county was settled. Many forms of wildlife, how-
ever, did make the transition to changed land, use, and
some new species, such as pheasant and partridge, found
the new farming operations highly compatible with their
way of life.

%he most common species of game in this county is the
pheasant, but the population of pheasant varies greatly
throughout the county. This variation is related closely
to differences in the soils. The Poinsett, Waubay, and
Oldham soils of association 1 in the northwestern and
southwestern parts of the county and the Poinsett, Buse,
and Parnell soils of association 2 in the west-central part
are the main areas for these game birds. The combina-
tion of cropland, grassland, and marsh in those areas
provides an ideal habitat. The Brookings, IXranzburg,
and Vienna soils of association 3 support a moderate popu-
lation of pheasant. The population potential on that as-
sociation 1s limited by the more intensive use of the soils.

Waterfowl are also common throughout the county.
Most of their natural habitats are in the western part of
the county, mainly on the soils of associations 1 and 2. A
narrow strip of Forman, Buse, and Parnell soils of as-
sociation 4, which extends from north to south through the
eastern part of the county, is also a habitat for water-
fowl. These three soil associations contain numerous
areas and marshes but few, if any, watercourses. They
are part of what is termed “the prairie pothole duck fac-
tory.” All the common species of duck, such as teal, mal-
lard, pintail, spoonbill, and gadwall, nest in this pothole
country. The deeper marshes provide nesting areas for
redhead and canvasback ducks. In fall they provide ex-
cellent hunting for all kinds of waterfowl.

All parts of the county support a limited number of
deer. The largest deer population is along the Big Sioux
River and on the Iistelline, Fordville, and Renshaw soils
of association 6. This association follows the general di-
rection of the Big Sioux River and extends from north to
south through the center of the county. The planting of
trees in farmstead and field windbreaks has extended the
areas suitable for deer. Now, deer use all parts of the
county to some extent.

Fish of a size and quality suitable for sport fishing are
found in Lake I{ampeska, Lake Pelican, Punished Wom-
ans Lake, and the Big Sioux River. The predominant
species are northern pike, walleye, perch, crappie, and
bullhead. Periodically, in years when there is a large
amount of runoff, fishing is provided in some of the larger
marshes and small lakes. The fish from the stocked lakes
and the river follow the high water to an otherwise un-
suitable habitat.

Other species of wildlife in this county are muskrats,
skunks, raccoons, minks, rabbits, doves, and many song-
bivds.

The potential for increasing the ability of all the soils of
the county to support a greater number of wildlife de-
pends on the use of the land. This potential can be
reached by applying the needed practices that conserve
soil and water and by giving reasonable consideration to
wildlife.



34 SOIL SURVEY

Engineering Uses of Soils *

Since the end of the second World War, engineers have
become increasingly interested in soil survey maps.
Among the major reasons for this interest are the publi-
cation of modern, accurate agricultural soil maps and the
increase in highway construction and other engineering
projects.

Some soil properties are of special interest to engineers
because they affect construction and maintenance of roads,
airports, pipelines, foundations for buildings, facilities
for water storage, erosion control structures, irrigation
and drainage systems, and sewage disposal systems. The
properties most important to the engineer are permea-
bility, shear strength, compaction characteristics, shrink-
swell characteristics, water-holding capacity, grain size,
plasticity, and reaction.

The engineering interpretations reported here can be
used for many purposes. It should be emphasized, how-
ever, that these interpretations may not eliminate the need
for sampling and testing at the site of specific engineering
works involving heavy loads and where the excavations
are deeper than the depths of the layers here reported.
ven in these situations, the soil map is useful for plan-
ning more detailed field investigations and for suggest-
ing the kinds of problems that may be expected.

The information in this report can be used to—

1. Plan soil investigations that may reduce the amount
of sampling and testing required for a given project.

2. Make soil and land use studies that will aid in select-
ing and developing sites for industries, businesses,
residences, and recreational areas.

3. Make preliminary estimates of the engineering prop-
erties of soils in the planning of agricultural drain-
age systems, farm ponds, 1rrigation systems, and
diversion terraces.

4. Make preliminary evaluations of soil and ground

"~ conditions that will aid in selecting locations for
highways, airports, and utilities.

5. Locate probable sources of sand, gravel, and other
material suitable for construction.

6. Correlate performance of engineering structures with
soil mapping units and thus develop information
that will be useful in designing and maintaining
other structures.

7. Determine the suitability of soil mapping units for
cross-country movement of vehicles and construction
equipment.

8. Develop other preliminary estimates. for construction
purposes pertinent to the particular avea.

Some of the terms used by the soil scientist may be un-
familiar to the engineer, and some words, for example,
clay, silt, and sand, may have a special meaning in soil
science. These terms, as well as other special terms used

¢This section was prepared under the guidance of the South
Dakota Soil Engineering Interpretations Committee, consisting
of representatives of the South Dakota Department of Highways,
Soil Conservation Service, Bureau of Public Roads, and South
Dakota State University. The assistance given by personnel of
the South Dakota Department of Highways was performed under a
cooperative agreement with the U.S. Department of Commerce,
Bureau of Public Roads.

in the soil survey report, are defined in the Glossary at the
back of this report.

Engineering classification systems

Most highway engineers classify soil material in accord-
ance with the system approved by the American Associa-
tion of State Highway Officials AASHO (7). In this
system soil material is classified in seven principal groups.
The groups range from A-1, consisting of gravelly soils
of high bearing capacity, to A-T, consisting of clayey soils
that have low strength when wet. These groups are shown
in tables 4 and 6. Within each of the principal groups,
the relative engineering value of the soil material is indi-
cated by a group index number. These numbers range
from 0 for the best material to 20 for the poorest. For
the soils tested, the group index number is shown in paren-
theses, following the soil group symbol in the last column
of table 6.

Some engineers prefer to use the Unified soil classifica-
tion system (I8). In this system the soils ave identified
according to their texture and plasticity and are grouped
according to their performance as engineering construc-
tion material. This system establishes 15 soil groups,
which are divided into coarse-grained soils (eight classes),
fine-grained soils (six classes), and highly organic soils.
The classification of soils that were tested according to this
system is given in table 6.

Engineering interpretations of soils

Much of the information in this section is given in tables
4, 5, and 6. In table 4 the soils are briefly described and
their physical properties important to engineering are
estimated. Intable 5 the suitability of the soils for various
engineering uses is indicated. Table 6 contains engineer-
ing test data obtained from samples taken along proposed
highway routes in Codington County.

The estimates in table 4 are based on data obtained by
testing similar soils in the county, on data from similar
soils in other counties, and on the experience of engineers
dealing with these soils as construction material. The
data vary considerably because of the variations in the
range of properties of the soils.

The depth to bedrock is not given in table 4, but the
soils were studied to a maximum depth of 5 feet. In all
parts of the county, the depth to bedrock exceeds 5 feet.

The content of salts is also not given, becanse it is low
in all the soils, except Clayey saline land. This land type
is moderately saline.

The column that shows permeability in table 4 gives
the estimated rate, expressed in inches per hour, at which
water moves through a soil that is not compacted. The
ratings are based on estimates and on infiltration tests
made on soils in South Dakota.

The estimates for available water capacity show the ap-
proximate amount of capillary water in the soil that is
available to plants after the free water has been drained
out of the soil. This is measured in inches per inch of
soil material.

The shrink-swell potential is an estimate of the volume
change to be expected in the soil material when the con-

®Italic numbers in parentheses refer to Literature Cited, p. 66.
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tent of moisture changes. It is expressed in the following
terms, which are based on the values for the liquid limit
and the plasticity index of the soil :

Shrink-swell potential:

Liguid limit Plasticity index

Low_ . _________.___ 30orless______.___ 10 or less.
Moderate ... ______ 31to40.__________ 11 to 20.
High _____________ 41t060._________. 21 to 40.
Very high_ . ______ More than 60__.___ More than 40.

A range in shrink-swell potential, for example low to
moderate, is indicated when the liquid limit shows one
rating for shrink-swell potential and the plasticity index
shows another rating.

Soils that have a high shrink-swell potential change con-
siderably in volume during the wetting or drying process.
Buildings or shallow foundations in soils that have a high
shrink-swell potential are likely to shift, and their founda-
tions may crack. Highways on such soils may become
rough and unstable unless special precautions are taken.

The depth to the water table, as shown in table 4, varies
from season to season and from year to year for any of the
specified soils. The information given applies to periods
when the amount of rainfall is normal.

The hydrologic soil group for each soil is shown in table
4. These groupings indicate the runoff-producing poten-
tial of the soils. The groupings were made by estimating
or observing at the end of a long-lasting storm the intake
of water of soils that were wet when the storm started,
that had swelled after they became wet, and that were bare
of vegetation. The hydrologic soil groupings are defined
as follows: 4, Soils that have a high infiltration rate, even
when they are saturated ; they consist of deep, well-drained
to excessively drained sand or gravel, or both; these soils
have a high rate of water transmission and low runoft po-
tential. 7, Soils that have a moderate infiltration rate
when saturated ; they are moderately deep to deep, moder-
ately well drained or well drained, and moderately fine
textured to moderately coarse textured; these soils have
a moderate rate of water transmission. (, Soilsthat have a
slow infiltration rate when saturated ; they contain a layer
that impedes the downward movement of water or are
moderately fine textured or fine textured and have a slow
infiltration rate. These soils have a slow rate of water
transmission. D, Soils that have a very slow infiltration
rate when they are saturated; they are clayey soils that
have a high swelling potential, soils that contain a claypan
or that have a layer of clay at or near the surface, soils
that are shallow over nearly impervious material, or soils
that have a permanent high water table. These soils have
a very slow rate of water transmission.

In table 5 the suitability ratings of the soils for various
engineering uses are given. Also listed are soil features
that affect the construction and maintenance of irrigation
systems, terraces, and waterways. The interpretations in
this table are based on the brief descriptions of the soils
and thelr estimated properties given in table 4 and on the
engineering test data given in table 6.

The ratings for road subgrade, as given in table 5, are
estimates of the suitability of soil material for the support
of a roadway. They are based on the texture of the soils.
If other factors remain constant, the soils that are given
the higher ratings will be suitable for thinner, less costly
pavement. A layer of plastic clay impedes internal drain-

age and has low stability when wet. Soils that contain
such material are given a rating of “poor.”

The rating given to show suitability of the soils for
road fill is an evaluation of the stability of the soil mate-
rial if it is used in constructing fills, mainly for highways.
This estimate is based on the data given in table 6 and on
the assumption that proper practices will be nsed in con-
structing the fill. The suitability of the soil material for
road fill depends largely on the texture. ILighly plastic
soil material that has a naturally high content of water is
given a rating of “poor.”

Suitability for seeding and sodding is an estimate of the
effect of texture, fertility, and other characteristics on the
ability of the soil to support plants. Information in this
column will be helpful to those who wish to grow plants
for esthetic purposes, to control erosion, or for other pur-
poses.

Suitability of a soil as a source of sand and gravel indi-
cates the value of that soil for construction material. This
rating is only a rough guide to indicate the location of soils
where detailed investigations might indicate the presence
of desirable construction material.

Susceptibility to frost action is determined by the phy-
siographic position and the physical properties of the
soil. The ratings used by the South Dakota Department
of Highways are defined as follows: Slight—the soil
heaves only slightly or not at all when subjected to mois-
ture and freezing; medium—the soil heaves to a certain
extent (0.1 to 0.2 inch per foot of frost penetration) when
it is subjected to moisture and freezing; and high—the
soil heaves substantially (0.2 inch or more per foot of
frost penetration) when it is subjected to moisture and
freezing.

Susceptibility to sliding is determined by the kind of
soil, its moisture content, and its physiographic position.

Ratings for the suitability of soils for reservoir areas,
for embankments, and for features that affect irrigation,
terraces, and waterways are estimates of soil properties
that might affect the specific practice on construction.

Table 6 summarizes data obtained by the South Dakota
Department of Highways as a result of exploring and
testing the soils of zéoc’ﬁngton County. Soil samples were
taken along the proposed routes for highways and were
tested in laboratories. These data, along with data on the
intensity of traffic, precipitation, frost action, depth to
the water table, and kind of terrain, help to determine
how thick the pavement needs to be to give adequate wheel-
load strength.

The location and depth of the soil samples were matched
with those of soil mapping units, and the range and mean
values of the test results of all samples within each map-
ping unit were determined. For highway design pur-
poses, samples are taken to represent only major differ-
ences in soll texture and color. For this reason, more than
one soil horizon may be represented in one engineering
soil sample. The major horizons that the engineering
samples are believed to represent are indicated in table
6.

Mechanical analysis and tests to determine liquid limit,
plasticity index, maximum density, and optimum moisture
content were performed according to procedures of the
American Association of State Highway Officials (7).
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TaBLE 4.~—Brief description of soils of Codington County,

Clagssification
Symbol Depth
on map Soil name Description of soil from
surface
USDA Unified
Inches
Be Brookings silty clay loam. Deep, moderately well drained soil 0to 13 Silty clay loam____| MIL-CL.___
developed in 1 to 5 feet of loess
over glacial till. 13 to 29 Silty clay loam____| CL______._
29 to 60 Clay loam to silty | CL..______
clay loam.
Bh Brookings-Hidewood silty clay Deep, moderately fine textured, some- 0to9 Silty clay loam____] CL________
loams (Hidewood soil). what poorly drained soil in indefi- 9 to 20 Silty elay__-_..___ CLor CH__
nite upland depressions; developed 20 to 60 | Clay loam________ CLor CH.._
in 1 to 5 feet of loess over glacial
till. For estimated properties of
the Brookings soil, see Brookings
silty clay loam.
BmD Buse loam, 9 to 15 percent slopes. Steep, excessively drained soils devel- 0to 12 Loam to silt loam__| ML-CL.___
BmE Buse loam, 15 to 35 percent slopes. oped in glacial till or silty glacial 12 to 60 Clay loam to loam_| CL________
Bo Buse stony loam. drift. Some areas are stony. For
BpD Buse-Poinsett silt loams, 9 to 15 estimated properties of the Poinsett
percent slopes (Buse soil). soil, see the Poinsett soils; for esti-
BsD Buse-Sioux loams, 6 to 15 percent, mated properties of the Sioux soils,
slopes (Buse soil). see the Sioux soils of the Renshaw-
Bu Buse-Sioux stony loams (Buse soil). Sioux complexes; and for estimated
BvD Buse-Vienna loams, 6 to 15 percent properties of the Vienna soils, see
slopes (Buse soil). the Vienna soils.
Bx Buse-Vienna-Sioux stony loams
(Buse soil).
Cs Clayey saline land, Deep, poorly drained, moderately sa- ® (1) e [ TR
line land type underlain by water-
deposited silt and clay in old lake-
beds.
EfA Egeland fine sandy loam, 0 to 3 per- | Deep, moderately coarse textured, well- 0to 10 Fine sandy loam SM-SC..____
cent slopes. drained soils developed in wind- to sandy loam.
EfB Egeland fine sandy loam, 3 to 9 per- deposited sandy loam and sand over | 10 to 31 Fine sandy ioam SM-SC_....
cent slopes. glacial till. to loamy sand.
31 to 60 Loamy sand to SP-SM___.
loam.
EsA Estelline silt loam, 0 to 3 percent Deep, medium-textured, well-drained 0to8 Silt loam_ - ______ ML-CL____
slopes. soils developed in 36 to 60 inches of
EsB Estelline silt loam, 3 to 6 percent loess over sand and gravel. 8 to 28 Silty elay loam____| ML-CL..__
slopes.
P 28 to 45 Silt loam to loam..| ML-CL___.
45 t0 60 | Fine sand to SM-SC._._..
coarse sand and
gravelly sand.
FdA Fordville silt loam, 0 to 3 percent Moderately shallow, medium-textured 0to6 Silt loam to loam__| ML-CL____
slopes. soils developed in 20 to 36 inches of
FdB Fordyville silt loam, 3 to 6 percent alluvium over sand and gravel. 6 to 25 Silt loam to loam.__| CL_.______
slopes.
25 to 60 Sand and gravel___} GP or SM-
SC.
FfA Pordville-Renshaw fine sandy loams, | Moderately shallow, moderately coarse 0to9 Fine sandy loam SMor ML__
0 to 3 percent slopes (Fordville textured soils developed in 20 to 36 to sandy loam,
soil). inches of sandy alluvium over sand | 9 to 23 Sandy loam to SMorML._.
FiB Fordville-Renshaw fine sandy loams, and gravel, For estimated proper- loam.
3 to 6 percent slopes (Fordville ties of the Renshaw soils, see the | 23 to 60 Sand and gravel._.| GPtoSM__

soil).

See footnotes at end of table.

Renshaw-Sioux complexes.
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Classifica- Percentage passing sieve—
tion—Con. Hydro-
Available Shrink-swell logic
Permeability water Reaction potential Water table soil
No. 4 No. 10 No. 200 capacity group
AASHO | (4.7dmm.) | (2.0 mm.) (0.074
mm.)
Inches per inch of
Inches per hour 3s0il pH value
A—X:g or | 100 95 to 100 | 75 to 95 0.2 to 0.8 0.14 to 0.21 | 6.6 to 7.8 | Moderate to high__ Generally
A< o 100 95%0 100 | 75t0 95 | 0.2t0 0.8 | 0.14 t0 0.21 | 6.6 to 7.8 | Moderate to high__ gga‘}‘} LB
-7
A6 100 95t0 100 | 65095 | 0.2t0 0.8 | 0.14t0 0.21 | 7.4 to 8.4 | Moderate_..__.__ 4 feet.
A-6______ 100 95 to 100 | 75 to 95 0.2 to 0.8 0.14 to 0.21 | 6.6 to 7.8 | Moderate to high__|] Generally
A-7-6..__.1 100 95 to 100 | 75 to 95 | 0.05 to 0.2 0.13 to 0.21 6.6 to 7.8 | Moderate to high__ below a C
A-7-6 or | 100 90 to 100 | 60 to 90 0.2 to 0.8 0.14 to 0.21 | 7.4 to 8.4 | Moderate to high__ depth of ’
A-6 2 feet.
A-6______ 100 95 to 100 | 60 to 95 0.8 to 2.5 0.17 to 0.19 6.6 to 7.8 | Modecrate to high__|]Below a
A—6______ 100 95 to 100 | 60 to 95 0.2 to 2.5 0.14 to 0.21 7.4 to 8.4 | Moderate_....____ depth of B.
5 feet.
(O J N 0] O] 0] M 0] O] (O SO O P M
A_ﬁ or 75 to 100 | .75 to 100 | 30 to 50 2.5 t0 5.0 0.10t00.15 | 6.0t06.5 | Low_____________
-2-4
Ador | 75t0100 | 750 100 | 15t0 50 | 2.5t0 10.0 | 0.06t0 0.15 | 6.6 t0 7.8 | Low_-__________ Belows o |4
A-2-4 fot ’
A—g or 75 t0 100 | 75 t0 100 | 15 t0 80 | 1.2 to 10.0 | 0.06 to 0.19 | 7.4 to 8.4 | Low to moderate__|[ '°%*
-6.
A-7-6 or | 100 95 to 100 | 60 to 90 0.8 to 0.2 0.17 to 0.19 | 6.0 to 6.5 Moderate_ _______
A-6 or 100 95 to 100 | 60 to 95 0.2 to 0.8 0.14 to 0.21 | 6.6 to 7.8 | Moderate to high.. Below a
A-T-6. depth of | B
A-7-Gor | 0560100 | 05 t0 100 | 60to 95 | 081025 | 01760 0.19 | 7.4t084 | Moderate ... 5 fact '
—~6. :
A—A—b or | 70 to 95 40 to 95 5 to 45 104 0.03t00.06 | 74t084 | Lowae___o_o____
-4.
A~Z or 95 to 100 | 85 to 100 | 60 to 95 0.8 to 2.5 0.17 to 0.19 | 5.8 to 6.5 Low to high______
~6.
A<Tor | 95t0 100 | 950100 | 60 t0 85 | 0.8t025 | 0.17t00.19 | 6.6t0 7.8 | Low to moderate._|\BelOW® | o
A-6. fom .
A-1or 2510100 | 15t075 | 5to45 | 104 0.03 t0 0.06 | 7.4 to 8.5 | Low to moderate__|| '®¢"
A-4.
A—A? or 95 to 100 | 90 to 100 | 25 to 55 2.5 to 5.0 0.10 to 0.15 | 6.0 to 6.5 | Low to moderate__
—6.
A2or | 950100 | 950100 | 25075 | 1.205.0 | 0.10t0 0.19 | 6.6 to 7.8 | Low to moderate._|{BEOW® | o
A6, 5 feet
A-1or 25t0100 | 156t075 | 5to50 | 10+ 0.03 0 0.06 | 7.4t084 | Low.____________ eet.
A-4.



38

SOIL SURVEY

TasLe 4.—Brief description of soils of Codington County,

Classification
Symbol Depth
on map Soil name Description of soil from
surface
USDA Unified
Inches
FmB Forman cobbly loam, 3 to 6 percent Deep, medium-textured, well-drained 0to7 Loam to clay loam_{ ML or CL._._
slopes. soils developed in moderately fine 7 to 30 Clay loam________ CL_____._.
FmC Forman cobbly loam 6 to 9 percent textured glacial till. A few to many
slopes. cobbles and stones occur in some 30 to 60 Clay loam to loam_| ML or CL__
FnA Forman loam, 0 to 3 percent slopes. areas.
FnB Forman loam, 3 to 6 percent slopes.
FnC Forman loam, 6 to 9 percent slopes.
KrB Kranzburg silty clay loam, 3 to 6 Deep, well-drained soil developed in 0to8 Silty clay loam____| ML or CL_._
percent slopes. 15 to 40 inches of silty clay loam
loess over glacial till. 8 to 25 Silty elay loam____{ ML or CL__
25 to 60 Loam to clay loam.| ML or CL__
La Lamoure silty clay loam. Deep, somewhat poorly drained, mod- 0to7 Silty clay loam to | ML or MH_
Le Lamoure silty clay loam, channeled. erately fine textured soil on hottom silt loam.
lands; developed in alluvial ma- 7 to 46 Clay loam to silty | CL or CH__
terial. clay loam.
46 to 60 | Silty clay loam to | SC or CL___
coarse sand.
Lp La Prairie silt loam. Deep, medium-textured, moderately 0 to 40 Silt loam or loam | ML or CL__
well drained soils in upland swales. to silty clay
loam.
40 to 60 Clay loam________ ML or CL_.
Od Oldham silty clay loam. Deep, moderately fine textured, some- 0to8 Silty clay loam to | CL or CH._
what poorly drained soil in closed silty clay.
depressions and in dry lakebeds; de- 8 to 60 Silty elay._..______ CLor CH__
veloped in water-deposited silt and
clay.
Op Oldham and Parnell silty clay loams | Deep, moderately fine textured, poorly 0to7 Silty clay loam____| CL or CIT__
(Parnell soil). drained soils in closed depressions; 7 to 29 Silty clay loam to | CL or CH__
Ow Oldham and Parnell silty clay loams, developed in water-deposited silt and clay.
wet (Parnell soil). clay. For estimated properties of | 29 to 60 Silty clay loam to | CL or CH__
the Oldham soils, see Oldham silty clay.
clay loam.
PmA Poinsett loam, 0 to 3 percent slopes. | Deep, medium-textured, well-drained 0to7 Loam or very fine | ML or CL_.
PmB Poinsett loam, 3 to 7 percent slopes. soils developed in silty glacial drift sandy loam to
PnB Poinsett silt loam, 3 to 6 percent or stratified, water-deposited silt silty clay loam.
slopes. and sand. For estimated properties 7 to 22 Silt loam to silty ML or CL__
PoC Poinsett-Buse-Forman loams, 6 to 9 of the Buse soil, see the Buse soils; clay loam.
percent slopes (Poinsett soil). for estimated properties of the | 22 to 60 Loam to elay loam_| ML or CL.__
Forman soils, see the Forman soils;
PsB Poinsett-Forman silt loams, 3 to 6 and for estimated properties of the
percent slopes (Poinsett soil). Waubay soil, see the Waubay soils.
PwA Poinsett-Waubay silty clay loams,
0 to 3 percent slopes (Poinsett soil).
Ra Rauville silty clay loam. Deep, moderately fine textured, poorly 0 to 40 | Silty clay loam to | CL or CH__
drained or very poorly drained soils silty clay.
on bottom lands; developed in allu- | 40 to 60+4| Silty clay loam to | GC or CL._.

See footnotes at end of table.

vium.

sand and gravel.
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795-788—66——4

Classifica- Percentage passing sieve—
tion—Con. Hydro-
Available Shrink-swell logic
Permeability water Reaction potential Water table soil
No. 4 No. 10 No. 200 capacity group
AASHO | (4.7 mm.) | (2.0 mm.) (0.074
mm.}
Inches per inch of
Inches per hour i v H value
A-7-6____| 95 to 100 | 95 to 100 | 60 to 90 0.2t02.5 0.14t0 0.21 | 6.6 to 7.8 | Moderate to high_.
A—Z:g or | 95 to 100 | 90 to 100 | 70 to 95 0.2t00.8 0.14 t0 0.21 | 7.4 to 8. 4 | Moderate to high__ Below a depth B
A-T-Gor | 9560100 | 90 t0 100 | 601090 | 0.202.5 | 0.14t0 0.21 | 7.4 to 8.4 | Moderaie. .- of 5 feet.
—6.
A-6 or 95 to 100 | 950 100 | 75t095 | 0.2t00.8 | 0.14t00.21 | 6.6 to 7.8 | Moderate to high._
A-7-6 Below a depth
A-6 or 95 to 100 | 95 to 100 | 75 to 95 0.2t00.8 0.14t0 0.21 | 7.4 to 8.4 | Moderate to high_. £ 5‘f tp B.
A-7-6 0 cet.
A-6_____. 95 to 100 | 90 to 100 | 60 to 95 0.2t02.5 0.14t0 0.21 | 7.4 t0 8.5 | Moderate to high__
A-7-6____|100 100 90 to 100 | 0.2 t0 0.8 0.14t00.21 | 7.4t08.4 | Higho .. _.________
t Below a depth
A-7-6____|100 100 90 t0 100 | 0.2t0 0.8 | 0.14t00.21 | 7.9 t0 9.0 | High_____________ Hlea e
A—i or 75 t0 100 | 50 t0 100 | 12t0 90 | 0.2 t0 10.0 | 0.10 0 0.21 | 7.9 t0 9.0 | Low to high______ fect.
—6
A-7_ _____ 100 100 75 to 95 0.2t02.5 0.14 t0 0.21 | 6.6 to 7.8 | Moderate to high__
Below o depth B
of 3 fect. :
A—g 971 100 95 to 100 | 60 to 95 0.2t00.8 0.14 to 0.21 | 7.4 to 8. 4 | Moderate to high__
A-7______ 100 100 90 to 95 (0.05t00.8 0.13t00.21 | 6.6 to 7.8 | Moderate to high__ }Bekf)wga dc5pth o
of 2 to .
A-7. . __ 100 100 90 to 95 |0.05 to 0. 2 0.131t00.21 | 7.9 t0 9.0 | Moderate to high__ fect.
A-7____ .. 100 100 90 to 95 0.2t00.8 0.14t00.21 | 6.6 to 7.8 | Moderate to high__ Frequently at
A-7_.___. 100 100 90 to 95 [0.05t00.8 | 0.13t00.21 | 7.4 to 7.8 | Moderate to high__ 01,‘ {Lbovz l o
AT . 100 100 90 1095 [0.05t00.8 | 0.13t00.21 | 7.4 to 7.8 | Moderate to high__|| the surface.
A—;‘l 07r 95 t0 100 | 95 to 100 | 60t0o 95 | 0.21t0 3.0 0.13t00.21 | 6.6 to 7. 8 | Moderate to high__
A~dor | 95%0 100 | 9560 100 | 60 to 95 | 0.202.0 | 0.14to 0.21 | 7.4 to 8. 4 | Moderate to high__| o0 & depth | B.
A-7 0 eet.
A—: 071 95 to 100 | 90 to 100 { 60to 98 | 0.2to 1.2 0.14t00.21 | 7.9 %0 9. 0 | Moderate to high__
A—-ﬁ_o; 95 to 100 | 95 to 100 | 90 to 95 0.05t0 0.8 | 0.13t0 0.21 | 7.4 to 8 4 | Moderate to high._ Frequently at
- x . or above D.
A i_or 60to 100 | 35t095 | 25t095 | 0.2t010.0}f 0.03t00.21 | 7.4t08 4 | Low to high_.____ the surface.
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TanrE 4.—Brief description of soils of Codington County,

Classification
Symbol Depth
on map Soil name Description of soil from
surface
USDA Unified
Inches
RsA Renshaw-Sioux complex, 0 to 3 per- | Shallow, medium-textured, excessively 0to7 Fine sandy loam SMor ML__
cent, slopes (Renshaw soil). drained soils developed in 10 to 20 to silt loam.
RsB Renshaw-Sioux complex, 3 to 6 per- inches of alluvium over sand and 7 to 15 Sandy loam to SM or MI.__
cent slopes (Renshaw soil). gravel.  For estimated properties loam.
of the Sioux soils, see the Sioux 15 to 60 Sand and gravel.__| GPor SM.__
soils of the Renshaw-Sioux com-
plexes.
RsA Renshaw-Sioux complex, 0 to 3 per- | Very shallow, excessively drained 0to6 Sandy loam to SMor ML__
cent slopes (Sioux soil). soils developed in less than 10 loam.
RsB Renshaw-Sioux complex, 3 to 6 per- inches of alluvium over sand and 6 to 60 Sand and gravel.._| GPorSM__
cent slopes (Sioux soil). gravel. For estimated properties
of the Renshaw soils, see the Ren-
shaw soils of the Renshaw-Sioux
complexes.
Ts Terrace escarpments. Rolling to steep, excessively drained
land type that is shallow over
gravel; on breaks of stream terraces.
VnA Vienna silt loam, 0 to 3 percent slopes. | Deep, medium-textured, well-drained 0to b Silt loam or loam ML-CL or
VnB Vienna silt loam, 3 to 6 percent slopes. soils developed in loam or clay loam to silty clay L.
VnC Vienna silt loam, 6 to 9 percent slopes. glacial till. loam.
5 to 23 Clay loam to silty | ML-CL____
clay loam.
23 to 60 Loam to clay loam . ML}CL or
C 4o
Wa Waubay silty clay loam. Deep, dark, moderately fine textured, 0 to 22 Silty clay loam____| ML~CL or
WTA Waubay-Forman silty clay loams, moderately well drained soils de- CL.
0 to 3 percent slopes (Waubay veloped in colluvial and alluvial 22 to 60 Silty clay loam__._| MLor CL_._
soil). material or glacial drift. For esti-
mated properties of the Forman
soil, see the Forman soils.

! Not determined or variable.

The values for dry, loose weight of each sample were ob-
tained by test procedures developed by the South Dalkota
Department of Highways.

Mechanical analysis, liquid limit, plasticity index, and
dry, loose weight were determined for all of the samples
tested. Maximum density and optimum moisture content
were obtained for some of the samples, generally one or
two. These data were obtained by the standard Proctor
method.

The test for liquid limit and plastic limit measures the
effect of water on the consistence of the soil material. As
the moisture content of a soil is increased from a dry state,
the material changes from a semisolid to a plastic state.
As the moisture content is further increased, the material
changes from a plastic to a liquid state. The plastic limit
is the moisture content at which the soil material passes
from a semisolid to a plastic state. The liquid limit is the
moisture content at which the soil material passes from a
plastic to a liquid state. The plasticity index 1s the numeri-
cal difference between the liquid limit and the plastic limit.

It indicates the range of moisture content within which a
soil material is in a plastic condition.

If soil material 1s compacted at a successively higher
moisture content, assuming that the compactive effort re-
mains constant, the density of the compacted material will
increase until the optimum moisture content is reached.
After that, the density decreases with an increase in mois-
ture content. The highest dry density obtained in the
compaction test is termed the maximum density.

The Unified and AASHO classifications given in table
6 are based on the mean values of the samples. They do not
indicate the classification of any one sample, nor do they
indicate the range in classification of a specific soil horizon.

Genesis, Classification, and
Morphology of Soils

The purpose of this section is to present the outstanding
characteristics of the soils of Codington County and to re-
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8. Dak., and their estimated physical properties—Continued

Classifica- Percentage passing sieve—
tion—Con. Hydro-
Available Shrink-swell logic
Permeability water Reaction potential Water table soil
) No. 4 No. 10 No. 200 capacity group
AASHO | (4.7 mm.) | (2.0 mm.) (0.074
mm.)
Inches per inch of
TInches per hour 80i pH value
A-1or 95 to 100 | 90 to 100 | 25 t0 75 0.8t05.0 0.10t00.19 1 6.0t0 6.5 { Low___.__._.____
A4 Below a
A—‘i or 90 to 100 | 60 to 90 25 to 75 1.2t0 5.0 0.10t00.19 | 6.6t0 7.8 | Low- oo onno_ depth of 5 B
4 d .
A—& or 251080 | 156060 | Otol15 | 104 0.03t00.06 | 7.4t08.4 | Low__._..._____. J fect.
A—Ai or 90 to 100 | 85 to 100 | 25 to 75 1.2t05.0 [0.10t00.19 | 6.0t06.5 | Lowo .o _____ Below a
-4
A-lor 258075 | 15050 | 0t025 | 10+ 0.03%00.06 | 7.4t08.4 | Low- oo depth of 5 | B.
_3 M
A—X 071' 100 95 to 100 | 70 to 95 0.2t0 2.5 0.14 10 0.21 | 6.0 to 6.5 | Low to moderate..
—7-6.
Below a
A—6 or 100 90 to 100 | 60 to 90 0.2t00.8 0.14t00.21 | 6.6 to 7.8 | Low to. moderate__ ;lepth of 5 B.
A-T7. eet.
A—: 971' 95 to 100 | 90 to 100 | 50 to 90 0.2t02.5 0.14t00.21 | 7.9 t0 9.0 | Low to moderate__
A—ﬁ 071' 95 to 100 | 95 to 100 | 85 to 95 0.2t00.8 0.141t00.21 | 6.6 to 7.8 | Moderate to high_. Below a
A-6 o7£ 95 t0 100 | 90 to 100 | 75t0 95 | 0.2t0 0.8 | 0.14%0 0.21 | 7.9 t0 9.0 | Moderate tohigh__|{ HeRth 0 4 B.

late them to the factors of soil formation. The first part of
the section deals with the environment of the soils; the
second, with the classification of the soils; the third, with
the morphology of the soils; and the fourth, with the chem-
ical and physical analyses of selected soils.

Factors of Soil Formation

Soil is produced by the action of soil-forming processes
on material deposited or accumulated by geologic forces.
The characteristics of the soil at any given point are deter-
mined by (1) the climate under which the soil material has
accumulated and existed since accumulation; (2) the phys-
ical and mineralogical composition of the parent material;
(8) the relief, or lay of the land; (4) the plant and animal
life on and in the soil; and (5) the length of time the forces
of soil formation have acted on the soil material.

Climate and vegetation are active factors of soil genesis.
They act on the parent material that has accumulated
through the weathering of rocks and slowly change it to a

natural body that has genetically related layers, called
horizons. The effects of climate and vegetation are influ-
enced by relief. The parent material also affects the kind
of profile that can be formed and, in extreme cases, deter-
mines it almost entirely. Finally, time is needed for the
changing of the parent material into soil. The amount of
time may be short or long, but some time is required to
form so1l horizons. TUsually, a long time is required to
form distinct horizons.

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

Climate

The physical and chemical processes of weathering
within the parent material, as well as biologic activity, are
influenced by climate. These processes of soil formation
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Tasre 5.—Interpretations of

Soil series and map

Suitability of soil material for—

Suitability as source of—

Susceptibility to—

symbol !
Road Road fill 2 Sceeding and Sand Gravel Frost Sliding
subgrade sodding action
Brookings (Bc, Bh). ... __ Poor____.____ Fairo .- _____. Good__._..__ Unsuitable..__{ Unsuitable._._} Medium____| None_._._.
Buse (BmD, BmE, Bo, Fairo . ____ TFair_____.____ Poor___.__._. Unsuitable..__| Good in Medium to | Slight__.__.
BpD, BsD, Bu, BvD, localized high.
Bx, PoC). pockets.
Clayey saline land (Cs)...| Poor___._.___ Poor___._____ Poor____.____. Unsuitable._._| Unsuitable.__.| High_______ None_____.
Lgeland (EfA, EfB).._.__ Tair to good__| Fair to good__| Fair___.___.___ Suitable...___} Unsuitable____| Slight___.___| None_.___.
LEstelline (EsA, EsB)_____ Fair_________| Poor; good Good__._.___ Suitable__ - __ Unsuitable_._.| Medium____| Slight______
below the
subsoil.
Fordville (FdA, FdB, FfA, | Fair.._______ Fair to a Fair_ ______._ Suitable__ .. .. Suitable__ ___ Medium____| Slight______
FfB). depth of 2
feet; good
below that
depth. _
Forman (FmB, FmC, Fair___ . ____ Poor to fair.__| Fair to good__| Unsuitable____| Unsuitable....| Medium____| Slight__.___
FnA, FnB, FnC, PoC,
PsB, WfA). .
Hidewood (Bh) ... .. Poor_.__..___ Poor to fair...| Fair___._____ Unsuitable___._| Unsuitable_...| High__.____ None______
Kranzburg (KeB)_._.____ Fair_________ Fair_ . ____.__ Good. . _-.___ Unsuitable..__| Unsuitable..__| Medium____| Slight______
Lamoure (La, Le). ... -_ Poor to fair___| Poor to fair___| Fair to good-_| Unsuitable..__| Unsuitable_...| Medium to | None_.____
high
La Prairie (Lp) oo - -- - Poor to fair___| Poor to fair.__.| Good___._____ Unsuitable____| Unsuitable..._| Medium_.___| None______
Oldham (Od, Op, Ow)-__| Poor_________ Poor. oo .. Fair__.______| Unsuitable.___| Unsuitable_...| High_______ Slight______
Parnell (Op, OW)aoooaon Poor_ ... Poor________ Fair_____.___ Unsuitable....| Unsuitable..._| High.___.___ Slight..____
Poinsett (PmA, PmB, Fair_ .. _.____. Fair_________ Good_ _._.___ Unsuitable._._| Unsuitable.._.| Medium.__.| Slight______
PnB, BpD, PoC, PsB,
PwA).
Rauville (Ra) . o ___ Poor.________ Poor to fair.__| Fair_._._____ Unsuitable____} Unsuitable.._.| High_._____ None._____
Renshaw (RsA, RsB, Poor to good._| Fair to good..| Poor to fair.__| Suitable..___._ Suitable._. .. Slight..___. None..._..
FfA, FfB).
Sioux (R;A, RsB, BsD, Fair to good. .| Good. ..-._-__ Poor________._ Suitable...___ Suitable_____ Slight...__. None. .. ___
Bu, Bx).
Terrace escarpments (Ts)-| Fair to good__| Variable; gen- | Poor_________ Suitable in Good in Slight____ . Slight_._.__
erally good. localized localized
pockets. pockets.
Vienna (Vr;A, VnB, VnC, | Poor to fair.._| Fair___.______ Good.________ Unsuitable.-._| Unsuitable....| Medium_.._| Slight___.__
Bx, BvD).
Waubay (Wa, WFA, Poor_._...___ Poor to fair...| Good_____._. Unsuitable_.__{ Unsuitable....| Medium to | None__.___
PwA). high.

1 Soil complexes are not listed separately. For their suitability and features, refer to the individual soils of the complexes.
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Suitability of soils for farm ponds—

Soil features affecting—

Reservoir area

Embankment, 2

Irrigation

Terraces

Waterways

Not applicable for low dams; good
for dugouts where surface runoff
is slow.

Not applicable.__-_______________

Unsuitable; saline.._._____________

Poor for low dams; good for dug-
outs where the water table is
high.

Poor for low dams; good for dug-
outs where the water table is
high.

Poor for low dams; good for dug-
outs where the water table is
high.

Not applicable for low dams; good
for dugouts where surface runoft
is slow.

Not applicable for low dams; good
for dugouts where surface runoff
is slow.

Good for low dams; good for dug-
outs where surface runoff is slow.

Fair for low dams; good for dug-
outs where the water table is
high.

Good for low dams; good for dug-
outs where surface runoff is slow.

Not applicable for low dams; good
for dugouts where surface runoff
is slow.

Not applicable for low dams; good
for dugouts because the water
table is frequently high.

Not applicable for low dams; good
for dugouts where surface runoff
is slow.

Fair for low dams; good for dug-
outs because the water table is
frequently high.

Poor for low dams; good for dug-
outs where the water table is
high.

Poor for low dams; good for dug-
outs where the water table is
high.

Not applicable..._______________.

Not applicable for low dams;
questionable for dugouts.

Not applicable for low dams; good
for dugouts where the water
table is high.

Poor to fajr___

Poor to fair___

Poor to fair___

Poor to fair___

Poor to fair___

Poor to fair___

Poor to fair___

Fair to good_ .

Poor to fair___

Poor to fair__._

Moderate permeability;
needs adequate drain-

age.

Not applicable. .. _____ ..

Slow permeability; saline_

Moderately rapid per-
meability.

Moderate permeability;
good subsurface drain-
age.

Low water-holding ca-
pacity.

Moderate permeability;
stones in some places.

Slow permeability; needs
drainage.

Moderate permeability.__

Moderate permeability;
needs drainage in
places.

Needs drainage in places..

Slow permeahility; needs
drainage.

Slow permeability - . _____
Moderate permeability___
Needs drainage..________
Low water-holding
capacity.

Very shallow over gravel.
Not applicable. _________
Moderate permeability___
Moderate permeability;

needs drainage in
places.

No limitations_ ______._._

Complex slopes; thin sur-
face layer; stony in
places.

Slow permeability ; lacks
grade.

Sandy and ecrodible_ _____
No limitations_ . ________

Gravel within 20 to 36
inches of the surface.

Complex slopes in a few
areas; stony.

In depressions___________

No limitations_ _ . _______

Generally not applicable__

In swales; wet in places__

In depressions___________

In depressions; wet_____.

No limitations where
slopes are smooth.

Too wet and too low_____

Gravel within 10 to 20
inches of the surface.

Gravel within 10 inches
of the surface.

Shallow over gravelly
material; steep slopes.

No limitations_ _ _______.

No limitations, except in
wet swales.

No limitations.

Steep slopes; severe
hazard of erosion.

Lakebeds are saline and
vegetation is difficult

to establish.
Sandy and erodible.

No limitations.

No limitations.

No limitations.

Outlets difficult to locate;
somewhat wet.

No limitations.

On bottom lands; flooded
in wet years.

Somewhat wet in places.

Wet; outlets diflicult to
locate.

Too wet.
No limitations, except
on higher slopes.

On bottom lands where
the water table is high.

Gravel within 10 to 20
inches of the surface.

Shallow over gravel;
erodible.

Steep slopes.

No limitations.

No limitations.

2 Refers to stability of the soil material if the soil is used for the purpose indicated.
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TaBLE 6.—L'ngineering test data* for soil
[Absence of a figure indicates that the soils

Mechanical analysis
Number Percentage passing sieve—
of Percentage
Soils and map symbols Horizon samples smaller than 5
tested No. 10 No. 40 No. 200 microns
(2.0 mm.) (0.42 mm.) (0.074 mm.)

Range Mean | Range | Mean | Range | Mean | Range | Mean

Brookings silty clay loam (Bc). A 2 99-100 99 | 92-95 94 71-80 76 11-13 12
B 3 97-99 08 | 91-94 92 76-78 77 09-23 16

C 3 90-96 93 | 81-87 84 63-69 66 23-26 24
Buge loam (BmD, BmE). A 2 96-100 08 | 85-99 92 61-97 U4 2 PN B
AC 2 98-100 99 | 91-99 95 72-96 84 | .

C 4 96-98 97 | 90-92 91 54-71 66 10-25 21

Egeland fine sandy loam (EfA, A 2 99 99 | 78-94 86 37-40 38 4-6 5
EfB). B 1 100 100 | 95 95 37 37 10 10
C1 1 78 78 | 39 39 10 10 3 3

I1C2 1 100 100 | 97 97 75 75 40 40

Estelline silt loam (EsA, EsB). A 14 96100 98 | 78-98 90 54-89 73 4-31 19
B 11 93-100 98 | 76-99 90 60-96 75 9-26 17

C 8 98-100 99 | 91-97 95 73-93 84 9-32 21

IIC 11 37-98 73 | 15-85 46 9-70 22 7-18 11

Fordville silt loam (FdA, FdB). A 10 87-100 95 | 59-86 78 | 39-63 52 13-41 19
B 3 97-99 98 | 82-89 85 57-62 59 11-23 17

C 3 52-64 60 | 30-46 37 13-32 19 6-8 7
Kranzburg silty clay loam (KrB). | A 3 100 100 | 98-99 98 90-94 92 ...
B 7 99-100 100 | 94-100 96 77-95 84 9-11 10
C1 6 100 100 | 98-100 99 92-98 96 | elioo--

Cc2 4 93-99 95 | 84-91 88 65-79 73 21-22 22

Parnell silty clay loam (Op, Ow). | A 1 100 10 98 98 87 87 14 14
B 3 99-100 99 | 96-99 98 84-92 87 16-17 16

C 3 98-100 99 | 97-99 98 95-96 96 24-25 25

Poinsett silt loam (PnB). A 28 93-100 99 | 83-99 95 22-96 78 4-18 12
B 33 90-100 98 | 80-100 94 | 20-98 80 8-33 18

C 24 77-100 95 | 50-100 88 21-98 75 6-47 20

Sioux loam (RsA, RsB). A 7 71-79 91 | 24-79 55 6-43 28 4-13 9
) C 7 43-99 85 | 25-88 62 8-53 21 1-12 4
Vienna silt loam (VnA, VnB, A 4 97-100 98 | 87-99 91 63-93 75 6-8 7
VnC). B 14 96-100 98 | 87-99 92 | 59-93 74 5-15 10

C 12 92-100 96 | 75-100 87 47-97 59 5-34 22

Waubay silty clay loam (Wa). A 1 99 99 | 97 97 86 86 13 13
B 2 95-98 96 | 93-96 94 83 83 14-34 24

C1 3 98-100 99 | 92-99 96 70-98 83 23 23

1 Tests made by the South Dakota Department of Highways.

are most active where the soil material is warm and moist.
If the climate is too cold, too wet, or too dry, these proc-
esses act slowly.

The climate of Codington County is continental and sub-
humid. Winters are long and cold, summers are hot, and
abrupt changes and wide variations in temperature occur.
The average annual precipitation is 20.75 inches, of which
78 percent is received during the growing season of about
137 days.

The influence of climate on the formation of soils in

this county is evident. The amount of precipitation has
been great enough to leach calcium carbonate to an aver-
age depth of 18 to 24 inches in most of the well-drained,
gently sloping soils. The combination of temperature,
precipitation, and length of the growing season have fa-
vored grassland vegetation. The residue from these
grasses has produced an abundance of organic matter,
which accounts for the dark colors of the surface layer of
the soils. Also, strong winds have sorted and shifted the
parent material over much of the area.
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samples taken along proposed highway routes
were not tested for the indicated property]
Liquid limit Plasticity Dry loose Maximum Optimum Classification
index weight density moisture
Range Mean | Range | Mean | Range | Mean Range Mean | Range | Mean Unified AASHO

38-45 42 | 18-19 18 | 71-73 72 98 98 | 21 21 | ML-CL_____.___ A-7-6(12).
38-42 40 | 17-19 18 | 71-75 73 105 105 | 19 19 CLo.__________ A-6(11).
31-35 33 | 15-19 17 | 77-82 80 | 112 112 | 15 15 CLo_..________ A-6(9).
42-47 44 14-18 16 | 60-63 62 |- e ML-CL____..._ A-7-6(11).
41-44 42 18-23 20 | 61-80 70 |t ) P A-7-6(12).
29-36 34 10-19 16 | 79-86 84 103 103 21 21 | CL___._______ A-6(9).
28-36 32 4-12 8| 77 A R ISR (R NP SM-SC__._.._- A-4(1).

22 22 5 5 81 81 | e SM-SC._....__ A-4(0).

29 22 4 4|92 02 |||t SP-SM________ A-3(0).

44 44 | 25 25 | 79 (3 N U A E CL.___________ A-7-6(15).
290-44 38 0-19 12 | 61-78 70 86-109 94 15-27 23 { ML-CL____..___ A-6(8).
26-48 35 6-23 13 | 63-77 70 107-110 108 15-16 16 | ML-CL_.____._ A-6(9).
29-39 35 7-19 13 | 68-77 73 106-108 107 16 16 | ML-CL________ A-6(9).
17-31 21 0-14 4 | 73-114 99 123 123 12 12 | SM-8C_____.__ A-1-b(0).
22-49 41 3-21 16 | 63-83 70 98-116 107 13-19 16 | ML-CL_._______ A-7-6(6).
23-35 31 6-16 12 | 67-81 75 108 108 16 16 L. A-6(6).
20-31 24 3-15 8 | 93-108 100§ o SCooo o A-2-4(0)
40-48 43 | 10-13 12 | 62-63 62 ||| ML____________ A-7-5(9).
36-46 42 | 11-20 15 | 60-75 67 |- ML-CL._______ A-7-6(10).
31-41 34 8-19 12 | 62-78 {2 S PSS VSN VR, S ML-CL_.._____ A-6(9).
34-37 35 | 15-19 17 | 62-83 74 | 113 1137|717 17 | CLo.____ . T A-6(10).
46 46 | 14 14 | 61 61 || e MLoo__ o .. A-7-5(11).
40-56 48 15-20 17 | 58-73 65 |- || ML ____.___. A-7-5(12).
34-41 38 | 11-16 14 | 72-76 T4 | e ML-CL.... .___ A-6(10).
19-57 42 2-23 13 | 56-76 64 94 94 26 26 \ ML______._____ A-2-6(10).
19-46 35 1-22 12 | 63-82 71 95-109 102 16-27 21 | ML-CL________ A-6(9).
21-42 32 1-21 11 | 60-91 22 IS ISR FSOUP S UUP CL_____.______ A-6(8).
15-47 32 0-15 9 | 70-97 82 114-117 115 13-14 14 | SM-SC._______ A-2-4(0).
15-38 22 0-19 4 | 77-120 91 104 104 17 17 | SM-SC._.____. A-2-4(0).
39-44 42 | 11-16 14 | 63-74 70 85 85 | 28 28 | ML____________ A-7-6(10).
26-50 41 4-27 16 | 64-77 71 88-105 98 15-26 21 | ML-CL_____._. A-7-6(10).
26-54 35 8-37 17 | 69-90 82 113-116 114 14-16 15 | CLo oo .. A-6(8).

46 46 | 18 18 | 66 66 ||| ML-CL_______._ A-7-6(12).
41 41 | 16-20 18 | 70-71 (0 2 DS PRI Y CL____.______._ A-7T-6(11).
31-42 36 | 13-18 15 | 68-74 [0 " IS NP SOV AP CL___ . ____ A-6(10).

Parent material

Most of the soils of Codington County formed in mate-
rial deposited by glaciers, but the parent material has been
modified by water or wind in some places. As a result,
many soils that have characteristics distinctly different
from those of soils developed in glacial material have been
produced.

The Vienna, Forman, and Buse soils developed in loamy
or somewhat clayey glacial till. They are in areas where
the relief is gently sloping to rolling.

The Brookings, Kranzburg, and Hidewood soils devel-
oped in silty windblown material, or loess, that covers the
glacial till to a depth of 1 to 5 feet in some parts of the
county. They are in nearly level or gently sloping areas.
The Egeland soils also developed in windblown material,
but they developed in sandy instead of in silty material.

The Poinsett and Waubay soils developed in silty glacial
drift. They are in undulating to rolling areas in the west-
ern part of the county.

Outwash sands and gravel underlie some of the soils.
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Figure 20.—Schematic drawing showing the topography of Codington County.

The Fordville, Renshaw, and Sioux soils developed in
alluvial material underlain by outwash sand and gravel.
The Estelline soils developed in loess underlain by outwash
sand and gravel.

The Lamoure and Rauville soils developed in alluvial
material on bottom lands. The Oldham and Parnell soils
developed in local alluvium in upland depressions.

Relief

Relief, or topography (fig. 20), influences the formation
of soils, chiefly by controlling the movement of water.
The effect of relief on the formation of soils is modified,
however, by the other four factors of soil formation, espe-
cially climate and vegetation.

The influence of relief is evident in the kinds of soils in
this county. Where the topography is rolling or hilly,
the ridges, knolls, and steep areas are occupied by soils
that do not have distinct horizons, such as the Buse soils.
The Buse soils have a thin surface layer that rests on rela-
tively unweathered parent material. Runoff is rapid and
erosion is active where these soils occur. Vegetation is
sparse, partly because the rapid runoff makes the supply
of available moisture low. Soils such as the Kranzburg
and Vienna developed in néarly level to rolling areas
where runoff is slow to medium, infiltration is good, and
vegetation is thick. These soils have thick A and B ho-
rizons and are leached of lime to a moderate depth. Par-
nell and Rauville soils, having characteristics associated
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with wetness, developed in depressions and on flood plains
along streams. They have a thick, dark-colored A horizon
and generally have a mottled, grayish-colored subsoil.

Plant and animal life

Plants have been the principal living influence on the
formation of soils in this county. Earthworms, bacteria,
and other forms of life have also contributed to the devel-
opment of the soils, but they are of secondary importance.
All of these add organic matter to the soil material when
they die and decay.

Soils arve greatly affected by the kind of vegetation under
which they formed. For example, soils developed under
prairie grass have a thick, dark-colored surface layer be-
cause the roots and tops of the grass decay and are added
to the surface layer.

The native vegetation in this county was mainly tall
and mid grasses, such as big bluestem, little bluestem,
needlegrass, sideoats grama, switchgrass, and dropseed.
Trees grew in scattered thickets, around lakes, and on
bottom lands.

Time

Soil horizons form slowly, as water moves downward
through the soil profile, taking soluble materials and tiny
solid particles with it in a process known as leaching.
Chemicals in the water react with minerals to weather and
change the parent material. Over a long period of time,
the leaching and weathering help to develop characteristic
horizons, or layers, within the soil profile. As the fine par-
ticles ave leached and deposited in the subsoil, the grouping
of soil aggregates takes place and the structure of the soil
is formed.

Some soils, such as those on bottom lands, are young
because fresh material is deposited periodically. In those
soils not enough time has elapsed for the formation of dis-
tinct horizons or structure. Soils on gently sloping up-
lands are generally older than those on bottom lands.
These older soils have well-defined horizons and distinct
blocky or prismatic structure in the subsoil.

Classification and Morphology of Soils

Soils are placed in narrowly defined classes for the orga-
nization and application of knowledge about their behavior
within farms, ranches, or counties. They are placed in
broadly defined classes for study and comparison of large
areas, such as continents.

Two systems of natural classification of soils are now in
general use in the United States. One of these is the 1938
system with later vevisions (2, 74). The other, a com-
pletely new system, was placed in general use by the Soil
Conservation Service at the beginning of 1965 (12, 16).

The 1938 system, with later revisions, consists of six
categories. In the highest of these, soils of the whole
country have been placed into three orders. The next two
categories,. the suborder and family, have not been fully
developed. As a consequence, they have not been used
much. Attention has been centered on the lower cate-
gories, the great soil group, the soil series, and the soil
type. A further subdivision of the soil type, called the
soil phase, has been defined, along with soi1l type and soil
series, in the section “How This Soil Survey Was Made” in

the front of this report. In this report the 1938 gystem
with later revisions, is explained more fully than the new
system.

The highest category of the 11938 classification system
is divided into zonal, intrazonal, and azonal orders (2, 14).
The zonal order consists of soils with evident, genetically
related horizons that reflect the predominant influence of
climate and living organisms in their formation. In the
intrazonal order are soils with evident, genetically related
horizons that reflect the dominant influence of a local factor
of topography or parent material over the effects of cli-
mate and living organisms. In the azonal order are soils
that lack distinct, genetically related horizons, commonly
because of their youth, resistant parent material, or steep
topography.

The new system of soil classification recently adopted
by the Soil Conservation Service also contains six cate-
gories. They are, beginning with the most inclusive, the
order, suborder, great group, subgroup, family, and series
(72). In this new system the criteria used as a basis
for classification are observable or measurable soil prop-
erties. The properties are so chosen, however, that soils
of similar genesis or mode of origin are grouped together.

Table 7 gives the classification of the soil series in Cod-
ington County. The first two columns classify the series
by orders and great soil groups of the 1938 classification
system. The fourth column classifies the series at the sub-
oroup level in the new classification system adopted by the
Soil Conservation Service in J anuary 1965. The classi-
fication into subgroups is based upon field observations and
estimates and on limited laboratory data. Following the
table the great soil groups of the 1938 classification system
are defined.

CHERNOZEMS

Soils in the Chernozem great soil group have a thick,
dark-colored surtface horizon rich in organic matter and a
subsoil that is lighter colored than the surface horizon.
Generally, a zone of calcium carbonate accumulation is in
the lower part of the subsoil at a depth of 16 to 39 inches.
Chernozems have developed in a subhumid climate under
a mixture of tall and mid grasses. In this county the
Brookings, Egeland, Estelline, Fordville, Forman, Kranz-
burg, Poinsett, Renshaw, Vienna, and Waubay soils are
in the Chernozem great soil group.

HUMIC GLEY SOILS

Soils in the Humic Gley great soil group are in areas
where drainage is poor. They are on bottom lands and in
closed depressions. Humic Gley soils have a dark-colored
surface layer and a grayish or olive subsoil mottled with
yellowish brown. The soils in this county in the Flumic
Gley great soil group are the Hidewood, Lamoure, Old-
ham, Parnell, and Rauville. The Hidewood, Lamoure,
and Oldham soils developed in areas that have a fluctu-
ating, high water table or that are intermittently flooded.
These soils are intergrading toward the Chernozem great
soil group.

REGOSOLS

The Regosol great soil group consists of soils that are
shallow and developed in thick, unconsolidated material.
These soils lack definite genetic horizons. Generally, they
have a thin surface horizon that is underlain by unmodi-
fied parent material. In this county, however, most of the
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TasLe 7.—Classification of soil series

Modified 1938 classification system 1965 classification system
Soil series—both 1938 and 1965
classifications
Order Great soil group Subgroup
Brookings. . . .- Cumulic Haploborolls.
Beeland_ . __ . Typic Haploborolls.
Estelline. - - o oo ‘Cumulic Haploborolls.
Fordville. - - . Typic Haploborolls.
. Chernoze Forman.._ . _.. Typic Argiborolls.
Zonal. oo 1CINOZCM - oo oo oo - Kranzburg_____ . ______. Typic Haploborolls.
Poinsett_ .- __________________. Typic Haploborolls.
Renshaw_______________________________ Typic Haploborolls.
Vienna. .o . Typic Haploborolls.
Waubay__ ... Cumulic Haploborolls.
Hidewood 1o __ ... Typic Haplaquolls.
Lamoure '_ o _.__ Cumulic Haplaquolis.
Tntrazonal o _____ Humic Gley_ oo ___ Oldham '_______ o ____ Cumulic Haplaquolls.
Parnell.________ o ___. Cumulic Argiaquolls.
Rauville...__ ... Cumulic Haplaquolls.
Regosols_ - oo __._______ Buse!' ... Entic Haploborolls.
Azonal. - Sioux_ . .__ Entic Haploborolls.
Alluvial L. o . La Prairie ' ____ Cumulic Haplobhorolls.

! Intergrading toward Chernozems.

soils classed as Regosols have a thin, weakly defined sub-
soil. The Buse and Sioux soils are in the Regosol great
soil group, but the Buse soils are intergrading toward the
Chernozem great soil group. The Buse soils developed n
glacial till or silty glacial drift, and the Sioux soils, in
sandy and gravelly glacial outwash.

ALLUVIAL SOILS

The Alluvial great soil group consists of soils developed

in alluvium that has been recently transported and de-

posited. The only soils in this great soil group are the

La Praivie, and they are intergrading toward the Cher-
nozem great soil group.

Descriptions of the Seoil Series

In the following pages the soil series in the county are
described in alphabetic order. For each series, a detailed
description of a representative profile is given.

Brookings Series

In the Brookings series are deep, moderately fine tex-
tured, moderately well drained Chernozems. These soils
developed under tall grasses in 18 to 48 inches of silty clay
loam loess over loamy glacial till of Towan and Tazewell
age. They are nearly level and are on uplands and in
slightly depressed swales in the central and southeastern
parts of the county. ‘

The Brookings soils occur with the Kranzburg and
Hidewood soils. They developed in material similar to
that in which the Kranzburg soils developed, but they are
somewhat darker colored and less well drained than those
soils. The Brookings soils are better drained and less
mottled than the Hidewood soils.

Profile of Brookings silty clay loam on a south-facing
slope of 1 percent; in a cultivated field 300 feet south and
100 feet west of the northeast corner of section 1, T. 116
N,R.52W.:

Ap—O0 to 6 inches, very dark gray (10YR 3/1) light silty clay
loam, black (10YR 2/1) when moist; weak to mod-
erate, fine, granular structure; friable; neutral;
abrupt, smooth boundary.

Al12—6 to 13 inches, very dark gray (10YR 3/1) light silty
clay loam, black (10YR 2/1) when moist; weak,
coarse and medium, blocky strueture; friable; neun-
tral; clear, smooth boundary.

B21—13 to 18 inches, dark-gray (10YR 4/1) silty clay loam,
very dark gray (10YR 8/1) when moist; moderate
to weak, medium, prismatic structure; friable; neu-
tral; clear, smooth boundary.

B22—18 to 25 inches, grayish-brown (2.5Y 5/2) silty clay loam,
very dark grayish brown (2.5Y 3/2) when moist;
weak and moderate, medium and coarse, prismatic
structure; friable; mildly alkaline; clear, smooth
boundary.

B3ca—25 to 29 inches, light olive-brown (2.5Y 5/4) silty clay
loam, dark grayish brown (2.5Y 4/2) when moist;
weak, medium, prismatic structure that breaks to
weak, medium, subangular blocky; friable; moder-
ately alkaline and calcareous, with a few small segre-
gations of calcium carbonate ; clear, smooth boundary.

TIClea—29 to 40 inches, pale-yellow (2.5Y 7/4) light clay loam,
light olive brown (2.5Y 5/4) when moist; very weak,
coarse, prismatic structure to massive; friable; mod-
erately alkaline and calcareous, with common segre-
gations of calcium carbonate ; gradual, wavy boundary.

IIC2—40 to 60 inches, pale-yellow (2.5Y 7/4) light clay loam,
light olive brown (2.5Y 5/4) when moist; mottled
with yellowish red and black in the lower part; mas-
sive; friable; moderately alkaline and calcareous with
common white segregations of calcium carbonate;
gradual, wavy boundary.

The thickness of the loess over glacial till ranges from 18
inches to 48 inches or more. In many places there is a
thin layer of gravelly or cobbly material between the loess
and the glacial till. Depth to mottling varies slightly
because of differences in drainage, but mottling is gen-
erally below a depth of 26 inches.

Buse Series

The Buse series consists of well-drained to excessively
drained, undulating to steep soils that have weakly defined
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horizons. These soils are Regosols but are intergrading
toward the Chernozem great soil group. They developed
under mixed tall and mid grasses in loamy glacial till or
silty glacial drift. These soils are on glacial moraines and
on the sides of drainageways throughout the county.

The Buse solls oceur with the Forman, Poinsett, Sioux,
and Vienna soils. They are steeper and less deep than the
Forman, Poinsett, and Vienna soils, and they lack a B2
horizon. In many places the Buse soils are in areas
similar to those occupied by the Sioux soils, but the Buse
soils are less gravelly than the Sioux.

Profile of Buse loam that has slopes of 12 percent;
1,300 feet west and 128 feet south of the northeast corner
of section 7, T. 118 N., R. 55 W.:

Al11—O0 to 5 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, fine, granular struc-
ture; friable ; mildly alkaline; clear, smooth boundary.

AC—35 to 12 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium, prismatic to weak, fine, granular structure;
friable; moderately alkaline and calcareous; clear,
smooth boundary.

Clca—12 to 17 inches, dark grayish-brown (2.5Y 5/2) clay
loam, very dark grayish brown (2.5Y 4/2) when
moist; weak to moderate, coarse and medium, pris-
matic structure; friable when moist and slightly hard
when dry; moderately alkaline and calcareous, with
common soft segregations of caleinm carbonate; clear,
smooth boundary.

C2¢a—17 to 60 inches, grayish-brown (2.5Y 5/2) clay loam
glacial till, dark grayish brown (2.5Y 4/2) when
moist ; mottled in lower part with light olive brown,
red, and reddish brown; structureless; friable when
moist and slightly hard when dry; moderately alka-
line and calcareous, with common soft segregations of
calcium carbonate,

The surface layer ranges from fine sandy loam to clay
loam in texture, but a loam texture is most common. The
number of stones and pebbles in the upper part of the
profile ranges from few to many. In some places the
parent material is loam or clay loam glacial till or silty
glacial drift, but it is ice-contact, stratified drvift in a few
places. In some places the AC horizon has characteristics
similar to those of a B horizon, but in most places it is a
transitional layer between the A and C horizons.

Egeland Series

In the Egeland series are deep, well-drained, moderately
coarse textured soils in the Chernozem great soil group.
These soils developed under tall grasses in sand deposited
by wind or glacial melt water, commonly underlain by
glacial till or glacial drift. These soils are nearly level
to sloping and are on uplands and terraces along the Big
Sioux River and in a small area near South Shore.

The Egeland soils occur with the Poinsett, Fordville,
Estelline, and Kranzburg soils. They are coarser textured
than those soils, and their underlying material is loamy
or silty glacial till or glacial drift rather than gravel like
that underlying the Fordville soils.

Profile of Egeland sandy loam that has slopes of 4 per-
cent; in a cultivated field 1,445 feet north and 250 feet
west of the southeast corner of section 23, T. 116 N., R.
52 W.:

Ap—o0 to 8 inches, dark-gray (10YR 4/1) sandy loam, black
(10YR 2/1) when moist; weak, medium, granular
structure; soft when dry, very friable when moist,

and nonsticky and nonplastic when wet; neutral;
abrupt, smooth boundary.

B21—8 to 11 inches, dark-gray (10YR 4/1) sandy loam, black
(10YR 2/1, coarse), very dark brown (10YR 2/2,
rubbed) when moist; very weak, medium, subangular
bloeky structure that breaks to weak, medium, gran-
ular; soft when dry, very friable when moist, and
slightly sticky and nonplastic when wet; neutral;
clear, wavy boundary.

B22—11 to 20 inches, dark grayish-brown (10YR 4/2) heavy
sandy loam, very dark grayish brown (10YR 3/2)
when moist; weak, coarse, prismatic structure;
slightly hard when dry, friable when moist, and
slightly sticky and nonplastic when wet; neutral;
gradual, wavy boundary.

B3—20 to 24 inches, grayish-brown (10YR 5/2) loamy sand,
dark grayish brown (10YR 4/2) when moist; very
weak, coarse, prismatic structure ; slightly hard when
dry, very friable when moist, and nonsticky and non-
plastic when wet; neutral; gradual, wavy boundary.

C1—24 to 39 inches, pale-brown (10YR 6/3) loamy sand, dark
brown (10YR 4/3) when moist; single grain; loose
when dry, very friable when moist, and nonsticky and
nonplastic when wet; neutral; clear, wavy boundary,

11G2—39 to 47 inches, light brownish-gray (2.5Y 6/2) silt loam,
light olive brown (2.5Y 5/4) when moist; contains
connon, fine, prominent mottles of dark yellowish
brown (10YR 4/4) and gray (10YR 6/1), dark vel-
lowish brown (10YR 3/4) and gray (10YR 5/1) when
moist; weak, coarse and mediumn, subangular blocky
structure; slightly hard when dry, friable when moist,
and slightly sticky and nonplastic when wet ; mod-
erately alkaline and calcareous with weak, medium
segregations of calcium carbonate; distinet bounda ry.

IIC3—4T7 to 60 inches, pale-yellow (2.5Y 7/4) heavy loam glacial
till, light olive brown (2.5Y 5/4) when moist; com-
mon, fine, prominent mottles of yellowish brown
(10YR 5/4) and gray (10YR 6/1); dark vellowish
brown (10YR 4/4) and gray (10YR 5/1) when moist ;
very weak, coarse, subangular blocky structure; hard
when dry, friable when moist, and slightly sticky and
slightly plastic when wet; moderately alkaline and
calcareous, with common, medium segregations of cal-
cium carbonate,

The texture of the surface layer ranges from loamy sand
to light loam, but the texture 1s light loam in only a few
places. Innearly level or gently sloping areas, the A hori-
zon is somewhat thicker than that in more sloping areas
and the dark color extends downward to the B horizon.
The subsoil and the underlying material range from loamy
sand to loam in texture. In places thin layers of silt are
between the layers of sand. Loamy glacial till or silty
glacial drift is typically at a depth of 30 inches or more.

Estelline Series

The soils in the Estelline series arve deep, medium-tex-
tured, well-drained Chernozems that are nearly level or
gently sloping. These soils developed under tall grasses
in 36 inches or more of loess over sandy and gravelly out-
wash. They are on stream terraces and outwash plains
near the Big Sioux River in the central part of the county.

The Estelline soils occur with the Egeland, Fordville,
and Kranzburg soils. They are finer textured than the
Egeland soils and are deeper over gravel than the Ford-
ville soils. The Estelline soils are underlain by sand and
gravel, rather than by glacial till like the Kranzburg soils.

Profile of Estelline silt loam that has slopes of 2 per-
cent; in a cultivated field 800 feet north and 290 feet east
of the center of section 33, T. 117N, R. 53 W.:

Ap—0 to 8 inches, very dark gray (10YR 3/1) silt loam, black
(10YR 2/1) when moist; weak, medium and fine,

granular structure; soft when dry, very friable when
moist; slightly acid; abrupt, smooth boundary.
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B21—S8 to 16 inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark brown (10YR 2/2) when moist; con-
tinuous coatings, dark gray (10YR 4/1) when dry, on
the surfaces of the peds; moderate, coarse and me-
dium, prismatic structure that breaks to moderate,
medium, subangular and angular blocky ; slightly hard
when dry, friable when moist; thin, patchy clay films
on the primary surtaces of the peds; slightly acid;
clear, smooth boundary.

B22--16 to 21 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2) when
moist; continuous coatings, very dark brown (10YR
2/2) when moist, on the surfaces of the peds; mod-
erate, coarse and iedium, prismatic structure that
breaks to moderate, medium and fine, subangular and
angular blocky ; slightly hard when dry, friable when
moist ; thin, patchy clay films on the surfaces of the
peds ; neutral ; gradual boundary.

B23—21 to 28 inches, light olive-brown (2.5Y 5/3) silty clay
loam, olive brown (2.5Y 4/3) when moist; continu-
ous coatings, dark grayish brown (1Y 4/3) when
moist, on the surfaces of the peds: moderate, coarse,
prismatic structure that breaks to moderate, medium
and fine, subangular and angular blocky ; slightly hard
when dry, firm when moist; thin, continuous clay
films on the surfaces of the prisms; neutral; gradual,
smooth boundary.

B24—28 to 33 inches, light olive-brown (2.5Y 5/3) silt loam,
olive brown (2.5Y 4/3) when moist; continuous coat-
ings, dark grayish brown (2.5Y 4/2) when moist, on
the surfaces of the peds; moderate, coarse, prismatic
structure that breaks to weak to moderate, medium,
subangular and angular blocky; slightly hard when
dry, firm when moist; thin, continuous clay films on
the surfaces of the prisms; mildly alkaline and non-
calecareous; clear, wavy boundary.

B3ca—33 to 37 inches, light yellowish-brown (2.5Y 6/3) silt
loam, olive brown (2.5Y 4/3) when moist; weak to
moderate, coarse and very coarse, prismatic structure
that breaks to wealk, coarse and medium, subangular
blocky ; slightly hard when dry, friable or firm when
moist; moderately alkaline and calcareous, with com-
mon, soft segregations of calcium carbonate; gradual,
wavy boundary.

Ccea—37 to 45 inches, light brownish-gray (2.5Y 6/2) silt loam,
light olive brown (2.5Y 5/3) when moist; very weak,
coarse, prismatic structure; slightly hard when dry,
frinble when moist; moderately alkaline and -cal-
careous, with many large. soft segregations of calcium
carbonate ; gradual, smooth boundary.

IIC—45 to 60 inches, grayish-brown (2.5Y 5/2) gravelly sand;
dark grayish brown (2.5Y 4/2) when moist; single
grain ; loose when dry and moist; moderately alkaline
and calcareous.

Generally, the Lstelline soils developed in loess over
outwash ; however, in some areas they developed in loamy
alluvium over sandy and gravelly outwash. In small
areas the depth to sand and gravel may be less than 36
inches or more than 48 inches.

Fordville Series

The Fordville series is made up of moderately deep,
well-drained Chernozems that are nearly level to gently
sloping or undulating. These soils developed under tall
grasses in 20 to 86 inches of medinm-textured to moder-
ately coarse textured alluvium over sandy and gravelly
outwash. They are on stream terraces in the central and
eastern parts of the county.

The Fordville soils occur with the Estelline, Renshaw,
and Egeland soils. They are less deep than the Estelline
soils but are deeper over sand and gravel than the Renshaw
soils. They developed in alluvium or loess over sand and
gravel, rather than in deep windblown sand or in sand

underlain by medium-textured glacial drift like the Ege-
land soils. The soils of the Fordville series are the mod-
erately deep members of the catena composed of Estelline,
Fordville, Renshaw, and Sioux soils.

Profile of Fordville silt loam that has slopes of 1 per-
cent; in a cultivated field 165 feet west and 1,200 feet
north1 of the southeast corner of section 18, T. 118 N., R.
52 W.:

Ap—O0 to 6 inches, dark-gray (10YR 4/1) silt loam, black
(10YR 2/1) when moist; weak, fine, granular struc-
ture; soft when dry, very friable when moist; slightly
acid ; abrupt, smooth boundary.

B21—6 to 14 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; moderate,
medinm, prismatic structure that breaks to moderate,
medium, subangular and angular blocky ; slightly hard
when dry, friable when moist; thin, patchy clay films
on the surfaces of the peds; neuntral; gradual, smooth
boundary.

B22—14 to 18 inches, dark grayish-brown (10YR 4/2) siit
loam; very dark grayish brown (10YR 3/2) when
moist; contimtous coatings, very dark brown (10YR
2.5/1.5) when moist, on the surfaces of the peds; mod-
erate, medinm, prismatic structure that breaks to
moderate, medinm, subangular and angular blocky;
slightly hard when dry, friable to firm when moist;
thin, patchy clay films on the surfaces of the peds;
neutral ; gradual, smooth boundary.

B23—18 to 25 inches, light olive-brown (2.5Y 5/3) loam, olive
brown (2.5Y 4/3) when moist; continuous very dark
gray coatings, dark grayish brown (1Y 3.5/1.5) when
moist, on the surfaces of the peds; moderate, medium,
prismatic structure that breaks to weak or moderate,
medium, subangular and angular blocky ; slightly hard
when dry, firm when moist; thin, patchy clay films on
the surfaces of the peds; neutral; clear, smooth
boundary.

B3ca—25 to 30 inches, light olive-brown (2.5Y 5/3) gravelly
sandy loam, olive brown (2.5Y 4/3) when moist; con-
tinuous coatings, very dark gray to dark gray (2.5Y
3.5/1) when moist, on the surfaces of the peds; weak,
medinm, prismatic strocture; hard when dry, firm
when moist; moderately alkaline and calcareous, with
common, grayish coatings of lime on the pebbles;
clear, wavy boundary.

ITClca—30 to 40 inches, light olive-brown (2.5Y 5/3) gravelly
coarse sandy loam, olive brown (2.5Y 4/3) when
moist; single grain; hard when dry, friable when
moist ; moderately alkaline and caleareous with com-
mon, soft segregations of calcium carbonate and coat-
ings of lime on the pebbles; clear, wavy boundary.

IIC2—40 to 54 inches, light-gray (1Y 7/2) gravelly loamy
coarse sand, light olive brown (2.5Y 5/3) when moist;
single grain; loose when dry and moist; strongly alka-
line and calcareous; clear, wavy boundary.

I1C3—54 to 60 inches, light yellowish-brown (1Y 6/3) gravelly
sand, olive brown (2.5Y 4/4) when moist; single
grain; loose when dry and moist; strongly alkaline
and caleareous.

The texture of the surface layer ranges from sandy loam
to silt loam. The depth to gravel ranges from 20 to 36
inches. Where the depth to gravel is between 20 and 24
inches, the zone of calcium carbonate accumulation is in
the upper part of the gravelly material, but where the
gravel 1s deeper than 24 inches, the zone of calcium car-
bonate accumulation is generally in the medium-textured
alluvium above the gravelly material. Although these
soils are generally well drained, the shallower and more
sandy soils are somewhat excessively drained. The tex-
ture of the subsoil is loamy or somewhat sandy in some
places. In other places the subsoil consists of stratified
silt to sand.
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Forman Series

In the Forman series are deep, medium-textured, well-
drained Chernozems that are nearly level or undulating.
These soils developed under tall grasses in moderately
fine textured glacial till of Late Wisconsin age. They
are on uplands in the northeastern and western parts of
the county.

The Forman soils occur with the Poinsett, Buse, La
Prairie, and Waubay soils. They developed in loamy
glacial till rather than in silty glacial drift like the Poin-
sett soils. They are more clayey than the Buse soils.
The Forman soils are better drained and are lighter
colored to a greater depth than the La Prairie and Wau-
bay soils. Their profile is somewhat similar to that of
the Vienna soils, but their B horizon is more clayey than
that of the Vienna soils.

Profile of Forman loam that has slopes of 2 percent;
in a cultivated field 1,800 feet south and 60 feet east of
the northwest corner of section 13, T. 118 N., R. 51 W.:

Ap—O0 to 4 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; cloddy, but the clods break
to weak, fine, granular structure; slightly hard when
dry, friable when moist; neutral; abrupt, smooth
boundary.

B21t—4 to 10 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 4/3) when moist; coatings on the sur-
faces of the peds are very dark brown (10YR 2/2)
when moist; moderate, medium, prismatic structure
that breaks to moderate, medium and fine, subangu-
lar blocky; slightly hard when dry, friable when
moist; thin, continuous clay films on all the surfaces
of the peds; neutral; gradual, smooth boundary.

B22t—10 to 14 inches, yellowish-brown (10YR 5/4) clay loam,
dark yellowish brown (10YR 4/4) when moist; coat-
ings on the surfaces of the peds are dark grayish
brown (10YR 4/1.5) to very dark grayish brown
(10YR 3/1.5) when moist; moderate, medium,
prismatic structure that breaks to moderate, medinm,
subangular blocky; slightly hard when dry, friable
to firm when moist; thin, patchy clay films on all the
surfaces of the peds; mildly alkaline; clear, smooth
boundary.

B23—14 to 18 inches, light yellowish-brown (2.5Y 6/3) clay
loam, olive brown (2.5Y 4/4) when moist; very few,
fine and medium, distinct iron staing that are dark
yellowish brown (10YR 4/4) when moist; weak to
moderate, medium, prismatic structure that breaks
to weak to moderate, medium, subangular blocky;
slightly hard when dry, friable to firm when moist;
thin, patchy clay films on all the surfaces of the peds;
moderately alkaline and calcareous, with coatings of
lime on the undersides of the stones and pebbles;
clear, smooth boundary.

B3ca—18 to 26 inches, pale-yellow (2.5Y 7/3) clay loam, olive
brown (2.5Y 4/4) when moist; very few, fine and me-
dium, distinct, dark yellowish-brown iron stains;

weak to moderate, coarse, prismatic structure that

breaks to moderate, medium, subangular blocky;
slightly hard when dry, friable to firm when moist;
thin, patchy clay films on all the surfaces of the peds;
moderately alkaline and calcareous with common,
medium and large, soft segregations of calcium carbo-
nate; gradual, smooth boundary.

Clea—26 to 35 inches, pale-yellow (2.5Y 7/8) clay loam, light
olive brown (2.5Y 5/5) when moist; few, fine, faint
iron stains that are brownish yellow (10YR 6/6) when
moist; weak, coarse, prismatic structure that breaks
to moderate, medium and fine, subangular and angular
blocky ; slightly hard when dry, friable or firm when
moist ; strongly alkaline and calcareous with common,
small and medium, soft segregations of calcium carbo-
nate; gradual, smooth boundary.

C2ca—35 to 44 inches, light-gray (2.5Y 7/2) clay loam, light
olive brown (2.5Y 5/4) when moist; few to common,
medium, distinet mottles that are dark yellowish
brown (10YR 4/4) and brownish yellow (10YR 6/6)
when moist; weak, coarse, prismatic structure that
breaks to moderate, coarse, subangular and angular
blocky ; very hard when dry, firm when moist; mod-
erately alkaline and calcareous with a few, small, soft
segregations of calcium carbonate; gradual, smooth
boundary.

C3ca—44 to 50 inches, olive-yellow (2.5Y 6/5) clay loam, light
olive brown (2.5Y 5/5) when moist; few, fine, distinct
mottles that are grayish brown (2.5Y 5/2) when
moist; few, fine, prominent manganese stains that are
black (10YR 2/1) when moist; ‘weak, coarse, pris-
matic structure that breaks to moderate, medium and
fine, subangular and angular blocky ; very hard when
dry, firm when moist ; moderately alkaline and calcar-
eous with common, medium, soft segregations of cal-
cium carbonate; gradual, smooth boundary.

Cdca—50 to 60 inches, olive-yellow (2.5Y G/5) clay loam, light
olive brown (2.5Y 5/5) when moist; common, medium,
distinct mottles that are grayish brown (2.5Y 5/2)
when moist ; few, medium, distinct iron stains that are
dark yellowish brown (10YR 4/4) when moist and
manganese sfains that are black (10YR 2/1) when
moist; weak, coarse, prismatic structure that breaks
to weak fine blocky; very hard when dry, firm when
moist ; strongly alkaline and caleareous, with common,
small, soft segregations of caleium carbonate.

The texture of the surface layer ranges from loam to
silty clay loam. In many places there are pockets of sandy
or gravelly material in the glacial till. The number of
cobbles and other stones ranges from few to many.

Hidewood Series

In the Hidewood series are deep, moderately fine tex-
tured, somewhat poorly drained Humic Gley soils that are
intergrading toward the Chernozem great soil group.
These soils developed under tall grasses in 30 to 50 inches
of loess and local alluvium over glacial till. They are
nearly level and are-in small, shallow depressions or swales
in the central and southeastern parts of the county.

The Hidewood soils occur with the Brookings soils.
They have a somewhat finer textured B2 horizon than
those soils and are more poorly drained.

Profile of Hidewood silty clay loam that has slopes of
1 percent; 1,300 feet north and 60 feet east of the south-
west corner of section 35, T. 117 N., R. 51 W.:

A11—O0 to 6 inches, very dark gray (10YR 3/1) silty clay loam,
black (10YR 2/1) when moist; weak, medium and
fine, granular structure; friable; neutral; clear,
smooth boundary.

A12—6 to 9 inches, very dark gray (10YR 3/1) silty clay loam,
black (10YR 2/1) when moist; weak, coarse, prismatic
structure that breaks to weak, medium, granular struc-
ture; friable; neutral; clear, smooth boundary.

B21—9 to 14 inches, very dark gray (10YR 3/1) silty clay,
black (10YR 2/1) when moist; weak, coarse, pris-
matic structure; friable when moist, slightly hard
when dry; mildly alkaline; clear, smooth boundary.

B22g—14 to 20 inches, dark-gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) when moist; mottled with olive
and white; moderate, coarse and medium, prismatic
structure; firm when moist, hard when dry; mildly
alkaline; contains worm casts that effervesce weakly
when acid is added; gradual, wavy boundary.

Cgea—20 to 31 inches, olive (5Y 5/3) clay loam, gray (5Y 5/1)
when moist; mottled with strong brown and white;
very weak, medium, blocky structure; friable; mod-
erately alkaline and caleareous; gradual, wavy
boundary.
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IIClgca—31 to 60 inches, olive-yellow (2.5Y 6/6) clay loam
glacial till, light olive brown (2.5Y 5/6) when moist;
mottled with yellowish red. light brownish gray, and
white ; structureless ; friable when moist, slightly hard
when dry; moderately alkaline and calcareous; clear,
smooth boundary.

The surface layer is loess or local alluvinm in some
places. The depth to the underlying glacial till ranges
from 30 to 50 inches.

Kranzburg Series

In the Kranzburg series are deep, moderately fine tex-
tured, well-drained Chernozems. These soils developed
under tall grasses in 15 to 40 inches of loess that rests
on glacial t11l.  They have long, smooth, gentle slopes and
are on the uplands in the central and southeastern parts
of the county.

The Kranzburg soils occur with the Brookings, Vienna,
Buse, and La Praivie soils. The Kranzburg soils are better
drained and are slightly lighter colored than the Brook-
ings soils. They developed in loess over glacial till, rather
than in glacial till like the Vienna soils. The Kranzburg
soils are darker colored and have more distinct horizons
than the Buse soils. They are lighter colored, have a thin-
ner surface layer, and are better drained than the La
Prairie soils.

Profile of Kranzburg silty clay loam that has slopes of
8 percent; in a cultivated field 200 feet east and 95 feet
nor‘t‘]; of the southwest corner of section 29, T. 116 N., R.
52 W.: ‘

Ap—O0 to 7 inches, very dark grayish-brown (10YR 3/2) silty
clay loam, very dark brown to black (10YR 2/1.5)
when moist; weak, fine, granular structure; hard
when dry, friable when moist ; neutral ; abrupt, smooth
boundary.

B21—7 to 12 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2) when
moist; weak and moderate, medium, prismatic strue-
ture that breaks to weak or moderate, medium and
fine, subangular and angular blocky; slightly hard
when dry, friable when moist; thin, continuous clay
films on the vertical surfaces of the peds; neutral;
gradual, smooth boundary.

B22—12 to 17 inches, light olive-brown (2.5Y 5/3) silty clay
loam, moderate olive brown (1Y 3/3) when moist;
coatings on the surfaces of the peds are moderate
olive brown (1Y 3/2) when moist; moderate, medium,
prismatic structure that breaks to weak to moderate,
medium and fine, subangular and angular blocky;
hard when dry, friable when moist; thin, continuous
clay films on all the surfaces of the peds; mildly alka-
line ; gradual, smooth boundary.

B23—17 to 23 inches, light olive-brown (2.5Y 5/3) silt loam,
olive brown (2.5Y 4/3) when moist; weak to moder-
ate, medium, prismatie structure that breaks to weak,
medinm and fine, subangular and angular blocky;
hard when dry, friable when moist; thin, patchy clay
films on all the surfaces of the peds; moderately alka-
line; clear, smooth bhoundary.

T-TIB3ca—23 to 28 inches, light yellowish-brown (2.5Y 6/3)
toam, light olive brown (2.8Y §/4) when moist; weak
to moderate, coarse, prismatic structure that breaks
to weak, medium and fine, subangular and angular
blocky ; slightly hard to hard when dry, friable when
moist; thin, patchy clay films on all the surfaces of
the peds; moderately alkaline and calcareous, with
common, medium, soft segregations of calcium carbo-
nate; discontinuous stone line at a depth of 28 inches;
gradual, smooth boundary.

IICleca—28 to 40 inches, light yellowish-brown (2.5Y
6/3) clay loam, light olive brown (2.5Y 5/4)

when moist; few, fine, faint iron and manganese

stains; weak, coarse and very coarse, prismatic strue-
ture; hard when dry, firm when moist; strongly alka-
line and calcareous, with common to many, medium,
soft segregations of caleinm carbonate and coatings
of lime on the undersides of stones; gradual, smooth
boundary.

II1Cca—40 to 48 inches, light-gray (2.5Y 7/2) clay loam, light
olive brown (2.5Y 5/3) when moist; common, fine
and medium, faint, yellowish-brown iron stains and a
few, fine, black manganese stains; weak, coarse or
very coarse, prismatic structure; very hard when dry,
firm when moist; strongly alkaline and calcareous,
with common, small and medium, soft segregations of
calcium carbonate and coatings of time on the under-
sides of stones; gradual, smooth boundary.

IIC3ca—48 to 60 inches, pale-yellow (2.5Y 7/3) clay loam,
light olive brown (2.5Y 5/4) -when moist; common,
fine and medium, distinet, yellowish-brown iron stains;
weak, coarse or very coarse, prismatic structure; very
hard when dry, firm when moist ; strongly alkaline and
caleareous, with few, soft, segregations of calcium
carbonate.

The thickness of the loess over glacial till ranges from
15 to 40 inches. In places a thin layer of cobbly or grav-
elly material lies between the loess and the glacial fall.

Lamoure Series

The Lamoure series is made up of deep, moderately fine
textured, somewhat poorly drained Fumic Gley soils that
are intergrading toward the Chernozem great soil group.
These soils developed under tall grasses in alluvium. They
ave nearly level and are on flood plains.

The Lamoure soils occur with the Rauville and Ford-
ville soils. They developed in material similar to that in
which the Rauville soils developed, but they are better
drained than those soils. The Lamoure soils are less well
drained than the Fordville soils and are darker colored
and generally deeper over sand and gravel than those
soils.

Profile of Lamoure silty clay loam that has slopes of 1
percent; in a cultivated field 2,600 feet west and 100 feet
north of the southeast corner of section 83, T. 119 N, R. 52
W., Sisseton Whoreton Indian Reservation:

Ap—O0 to 7 inches, very dark gray (10YR 3/0.5) silty clay loam,
black (10YR 2/1) when moist; cloddy and clods
breaks to weak, fine, crumb structure ; hard when dry,
friable when moist; moderately alkaline and cal-
careous; abrupt, smooth boundary.

AC—T7 to 11 inches, dark-gray (2.5Y 4/0.5) silty clay loam,
black (10YR 2/1) when moist; very weak, coarse and
medium, prismatic structure that breaks to weak, fine,
subangular blocky; hard when dry, friable when
moist; moderately alkaline and calcareous; clear,
smooth boundary.

Clgea—I11 to 15 inches, dark-gray (2.5Y 4/1) silty clay loam,
black (10YR 2/1) when moist; weak, coarse, pris-
matic structure that breaks to weak, medium and
thick, platy ; hard when dry, friable when moist; mod-
erately alkaline and caleareous, with common very
fine flecks of segregated lime; gradual, smooth
boundary.

(2gea—15 to 21 inches, gray (2.8Y 5/1) silty clay loam, black
(1Y 2/1) when moist; wenk, coarse, prismatic struc-
ture that breaks to weak, medium and thick, platy;
slightly hard when dry, friable when moist; mod-
erately alkaline and calcareous, with common very
fine flecks of segregated lime; clear, smooth boundary.

(C3gea—21 to 27 inches, gray (2.5Y 5/1) silty clay loam, very
dark gray (1Y 38/1) when moist; weak, coarse, pris-
matie structure that breaks to weak, medium and
thick, platy; slightly hard, when dry, friable when
moist; moderately alkaline and calcareous; clear,
smooth boundary.
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Cdgea—27 to 38 inches, gray (2.5Y 5/1) silty clay loam, very
dark gray (2.5Y 3/1) when moist; weak, coarse, pris-
matic structure that breaks to weak, thick, platy;
slightly hard when dry, friable when moist; mod-
erately alkaline and calcareous; gradual, smooth
boundary.

Cogea—38 to 46 inches, dark-gray (2.5Y 4/1) silt loam, very
dark gray (2.5Y 3/1) when moist; weak, coarse, pris-
matic structure that breaks to weak, thick, platy;
slightly hard when dry, friable when moist; few faint
iron stains ; moderately alkaline and calcareous; clear,
smooth boundary.

IIC6g—46 to 52 inches, gray (2.5Y 5/1) loam, very dark gray
(2.5Y 3/1) when moist; weak, coarse, prismatic struc-
ture that breaks to weak, thick, platy; slightly hard
when dry, friable when moist; few faint iron stains;
moderately alkaline and calecareous; clear, smooth
boundary.

IIICT—52 to 60 inches, multicolored gravelly sand ; basic color
light brownish gray (2.5Y 6/2), dark grayish brown
(25Y 4/2) when moist; single grain; loose; mod-
erately alkaline and calcareous.

The texture of the surface layer ranges from silt loam
to silty clay loam. In places sand and gravel are at a
depth of slightly less than 36 inches. In many areas of
these soils, the water table is within 36 inches of the sur-
face during part of the growing season.

ILa Prairie Series

In the La Praivie series are deep, dark-colored, moder-
ately well drained Alluvial soils that are intergrading to-
ward the Chernozem great soil group. These soils devel-
oped under tall grasses in local alluvium. They are nearly
level and occur as narrow bands in upland swales, along
drainageways, and on colluvial toe slopes throughout the
county.

The La Prairvie soils occur with the Forman, Kranz-
burg, Poinsett, and Vienna soils of the uplands. They are
darker colored, have a thicker A horizon, and are less well
drained than those soils.

Profile of La Prairie silt loam that has slopes of 2 per-
cent; in a cultivated field 500 feet west and 150 feet north
of the southeast corner of section 2, T. 116 N., R. 52 W.:

Alp—o0 to 5 inches, very dark gray (10YR 8/1) silt loam, black
(10YR 2/1) when moist; weak, fine, granular struc-
ture; friable; neutral; abrupt, smooth boundary.

A12—5 to 23 inches, very dark gray (10YR 3/1) heavy silt
loam, black (10YR 2/1) when moist; weak, fine,
granular structure; friable; neutral; gradual, smooth
boundary.

Al13—23 to 42 inches, very dark gray (10YR 3/1) heavy silt
loam, black (10YR 2/1) when moist; weak, fine,
granular structure; friable; neutral; gradual, smooth
boundary.

C1—42 to 54 inches, faintly mottled olive-brown (2.5Y 4/4)
and light olive-brown (2.5Y 5/4) clay loam, very dark
grayish brown (2.5 Y 3/2) and dark grayish brown
(2.5Y 4/2) when moist; common distinet iron stains;
structureless ; friable ; mildly alkaline; a cobbly layer
or a stone line is the lower boundary.

IICca—>54 to 60 inches, faintly mottled light yellowish-brown
(2.5Y 6/4) and light olive-brown (2.5Y 5/4) clay
loam, light olive brown (2.5Y 5/4 to 5/6) when moist;
prominently mottled with white and yellowish red;
structureless; friable; moderately alkaline and cal-
careons,

The texture of the surface layer ranges from loam to
silty clay loam. The thickness of this dark-colored surface
layer ranges from 24 to 60 inches.

Oldham Series

In the Oldham series are deep, dark-colored, nearly level,
slowly permeable soils that are moderately well drained
or somewhat poorly drained. These are Humic Gley soils
that are intergrading toward the Chernozem great soil
group. They developed under tall grasses in colluvial
and alluvial material in closed upland depressions. They
are in the western and northeastern parts of the county.
These soils have calcium carbonate near the surface and
generally have mottling in the lower part of the B2 hori-
zon,

The Oldham soils occur with the Poinsett, Waubay, and
Parnell soils. They are darker colored to a greater depth
and are finer textured and less well drained than the Poin-
sett soils. They are more poorly drained than the Waubay
soils, and they are in closed depressions rather than in up-
land swales like those soils. The Oldham soils are better
drained than the Parnell soils.

Profile of Oldham silty clay loam that has slopes of 1
percent; in a cultivated field 1,800 feet east and 90 feet
south of the northwest corner of section 22, T. 116 N., R.
54 W.:

Ap—O to 8 inches, very dark gray (L0YR 3/1) silty clay loam,
black (10YR 2/1) when moist; weak, fine, granular
structure; friable; nentral; abrupt. smooth boundary.

B21—8 to 15 inches, very dark gray (10YR 3/1) silty clay,
black (10YR 2/1) when moist; weak, medium, pris-
matic structure that breaks to moderate, medinm,
subangular blocky ; friable when moist, slightly hard
when dry: mildly alkaline; clear, wavy boundary.

B22gca—15 to 22 inches, grayish-brown (2.5Y 5/2) silty clay,
dark grayish brown (2.5Y 4/2) when moist; a few,
small, reddish-brown stains; weak, coarse, prismatic
structure that breaks to moderate, medium, blocky;
friable when moist, slightly hard when dry; strongly
alkaline and calcareous, with few, small, soft segrega-
tions of calcium carbonate; clear, wavy boundary.

B23gca—22 to 27 inches, olive-gray (5Y 5/2) silty clay, olive
(5Y 4/3) when moist; mottled dark reddish brown
and yellowish red; moderate, coarse, prismatic struc-
ture that breaks to moderate, medium, blocky struc-
ture; firm when moist, hard when dry; strongly
alkaline and calcareous, with common, large, soft
segregations of calcinm carbonate; clear, wavy
boundary.

B3gea—27 to 32 inches, light olive-gray (5Y 6/2) silty clay,
olive (5Y 4/3) when moist; mottled with dark olive
gray; weak, medium, blocky structure; firm when
moist, hard when dry; strongly alkaline and calcare-
ous, with common, large, soft segregations of calcinm
carbonate; clear, wavy boundary.

Clgea—32 to 36 inches, pale-olive (5Y 6/3) silty clay, olive
(5Y 4/3) when moist; mottled light olive gray, dark
olive gray, and black; very weak, medium, blocky
structure; friable when moist, slightly hard when
dry; moderately alkaline and calcareous, with com-
mon, large, soft segregations of calcimm carbonate;
clear, wavy boundary.

02g—36 to 60 inches, light-gray (5Y 7/2) silty clay, olive gray

‘ (5Y 5/2) when moist; mottled with yellowish red,
dark reddish brown, and black; structureless; mod-
erately alkaline and calcareous, with common, small,
soft segregations of calcium carbonate.

The texture of the surface layer ranges from silty clay
loam to silty clay.
Parnell Series
The Parnell series consists of deep, dark-colored, mod-
erately fine textured, poorly drained or very poorly
drained Humic Gley soils. These soils developed in local
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alluvium. They are in closed depressions in the western
and northeastern parts of the county.

The Parnell soils occur with the Oldham soils, but they
are more poorly drained than those soils. They also
support more tall grasses, such as reed canarygrass, that
are more palatable to livestock than the reeds, sedges, and
cattails that grow in permanent marshes and intermittent
lakes.

Profile of Parnell silty clay loam that has slopes of 1
percent; 250 feet east and 100 feet south of the north-
west corner of section 23, T. 119 N, R. 55 W.:

A11—0 to 3 inches, very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) when moist; weak, fine, gran-
ular structure; friable; mildly alkaline and calcare-
ous; clear, smooth boundary.

A12—8 to 7 inches, very dark gray (10YR 3/1) silty clay
loam, black (N 2/0) when moist; weak, medium,
subangular blocky structure that breaks to moderate,
fine, granular structure; firm when moist, hard when
dry; moderately alkaline and calcareous; clear,
smooth boundary.

B21g—7 to 18 inches, very dark gray (10YR 3/1) silty clay
loam; black (5Y 2/1) when moist; weak, coarse,
blocky structure; firm when moist, hard when dry;
strongly alkaline and calcareous; clear, wavy bound-
ary.

B22g—18 to 29 inches, dark-gray (N 4/0) silty clay loam, hlack
(N 2/0) when moist; weak blocky structure or struc-
tureless; firm when moist, hard when dry; strongly
alkaline and calcareous; clear, wavy boundary.

Clg—29 to 39 inches, dark-gray (5Y 4/1) silty clay loam, black
(10YR 2/1) when moist; structureless; friable when
moist, hard when dry; strongly alkaline and cal-
careous; clear, smooth boundary.

(C2g—39 to 45 inches, light olive-gray (5Y 6/2) silty clay
loam, olive gray (5Y 5/2) when moist; mottled pale
yellow ; structureless and stratified; friable; moder-
ately alkaline and calecareous; clear, smooth bound-
ary.

C3g—45 to 60 inches, light-gray (5Y 7/2) silty clay loam, olive
gray (5Y 5/2) when moist; mottled with pale yellow,
olive, and white; structureless and stratified; fri-
able; moderately alkaline and calcareous.

The texture of the surface layer ranges from silty clay
loam to clay. In many places a thin layer of peaty or
mucky, partly decomposed organic material is on the sur-
face of these soils. The parent material is stratified in
many places.

Poinsett Series

In the Poinsett series are deep, medium-textured, well-
drained Chernozems. These soils developed under tall
grasses in silty and loamy glacial drift. They are nearly
Tovel to undulating and are on uplands in the western and
northeastern parts of the county.

The Poinsett soils occur with the Forman, Buse, La
Prairie, Waubay, Oldham, and Egeland soils. They de-
veloped in loamy or silty glacial drift, rather than in
clay loam glacial till like the Forman soils. They have
well-defined B2 horizons that are lacking in the Buse
soils, and they are less sloping than the Buse soils. The
Poinsett soils are better drained than the La Prairvie,
Waubay, and Oldham soils. They are finer textured than
the Egeland soils.

Profile of Poinsett silt loam that has slopes of 2 per-
cent; in a cultivated field 700 feet north and 100 feet east
of the southwest corner of section 18, T. 119 N., R. 54 W.:

Ap—oO to 7 inches, very dark gray (10YR 3/1) silt loam ; black
(10YR 2/1) when moist; weak, fine, granular struc-
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ture; soft or slightly hard when dry, friable when
moist; mildly alkaline and noncalcareous; abrupt,
smooth boundary.

AB—7 to 10 inches, very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) when moist; weak to mod-
erate, medium, prismatic structure that breaks to
weak to moderate, medium, subangular blocky;
slightly hard when dry, friable when moist; mildly
alkaline and noncalcareous; gradual, smooth bound-
ary.

B21—10 to 15 inches, grayish-brown (2.5Y 5,/2) silty clay loam,
very dark gray (2.5Y 3/1) when moist; coating{s on
the surfaces of the peds are very dark gray (10YR
3/1) when moist; moderate, coarse and medium, pris-
matie structure that breaks to weak and moderate,
medium, and fine, subangular blocky; slightly hard
when dry, friable when moist; thin, patchy clay films
on all the surfaces of the peds; moderately alkaline
and noncalcareous; gradual, smooth boundary.

B22—15 to 22 inches, grayish-brown (2.5Y 5/2) light silty
clay loam, dark grayish brown (2.5Y 4/2) when moist ;
patchy coatings on the surfaces of the peds, very dark
gray (2.5Y 3/1) when moist; moderate, coarse and
medium, prismatic structure that breaks to moderate,
medium and fine, subangular blocky; slightly hard
when dry, friable when moist; thin, patchy clay filims
on all the surfaces of the peds; moderately alkaline
and noncalcareous; clear, wavy boundary.

B3ca—22 to 27 inches, pale-yellow (5Y 7/3) light silty clay
loam, olive (5Y 5/3) when moist ; few, fine, prominent
iron stains that are dark brown (7.5YR 4/4) when
moist ; weak to moderate, coarse, prismatic structure
that breaks to very weak, medium and coarse, blocky ;
soft, or slightly hard when dry, friable when moist;
moderately alkaline and calcareous, with few, small,
soft segregations of calcium carbonate; gradual,
smooth houndary.

Clea—27 to 36 inches, pale-olive (5Y 6/3) silt loam, olive (5Y
5/3) when moist ; common, fine, faint, yellowish-brown
iron stains and very few, fine, black manganese stains;
weak to moderate, coarse, prismatic structure that
breaks to weak, medium and coarse, blocky; soft to
slightly hard when dry, friable when moist; strongly
alkaline and calcareous, with common, medium, soft
segregations of calcium carbonate; clear, smooth
boundary.

36 to 44 inches, pale-olive (5Y 6/3) silt loam, olive (5Y
5/4) when moist; common, fine, distinct, yellowish-
brown iron stains and few, fine, black manganese
stains; weak, very coarse, prismatic structure that
breaks to weak, medium and coarse, blocky; soft or
slightly hard when dry, friable when moist; strongly
alkaline and calcareous, with few, medium, soft segre-
gations of calcium carbonate ; clear, smooth houndary.

C8ca—44 to 56 inches, pale-olive (5Y 6/3) silt loam, olive (5Y
5/4) when moist; few, fine, faint, gray mottles; com-
mon, fine, distinet iron staing that are yellowish brown
(10YR 5/8) when moist; few, fine, black manganese
stains ; weak, very coarse, prismatic structure ; soft or
slightly hard when dry, very friable when moist; mod-
erately alkaline and calcareous, with few, medium,
soft segregations of calcium carbonate; clear, smooth
boundary.

C4—56 to 65 inches, light-gray (5Y 7/1) silt loam, gray (5Y
6/1) when moist ; common, medium, distinet, yellowish-
brown iron stains and few, fine, black manganese
stains ; weak, very coarse, prismatic structure ; soft or
slightly hard when dry, very friable when moist ; mod-
erately alkaline and calcareous; few pipestem iron
concretions.

The texture of the surface layer ranges from very fine
sandy loam to silty clay loam. In places glacial till is at
a depth of 15 to 48 inches. The depth to the zone of
calcium carbonate accumulation ranges from 12 to 36
inches. Most areas of these soils are free of stones, but
there are a few pebbles and stones in places. In many
places the substratum is stratified silt, sand, and clay.

C2ca
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Rauville Series

In the Rauville series are deep, moderately fine textured
Humic Gley soils. These soils are very poorly drained;
the water table is at or near the surface during much of
the year. These soils developed under tall grasses in allu-
vium on bottom lands. They are along the Big Sioux
River and its major tributaries in the central and eastern
parts of the county.

The Rauville soils occur with the Lamoure soils.
are more poorly drained than those soils.

Profile of Rauville silty clay loam that has slopes of 1
percent; 1,800 feet south and 175 feet west of the north-
east corner of section 14, T. 117 N, R. 53 W.:

Al1—0 to 8 inches, very dark gray (10YR 3/1) silty clay loam,
black (10YR 2/1) when moist; mottled with dark
reddish brown; weak, very thick, platy or blocky
strocture; friable; moderately alkaline and cal-
careous ; clear, smooth boundary.

ACg—S8 to 15 inches, gray (5Y 5/1) silty clay, black (10YR
2/1) when moist; weak, very thick, platy structure
that breaks to weak, very coarse, blocky structure;
friable when moist, sticky when wet ; moderately alka-
line and caleareous; gradual, wavy boundary.

Clg—15 to 34 inches, gray (5Y 4/1) silty clay, black
(1I0YR 2/1) when moist; mottled with yellowish
brown and dark reddish brown; structureless; friable
when moist, sticky when wet ; moderately alkaline and
caleareous ; gradual, wavy boundary.

C2g—34 to 60 inches, dark-gray (5Y 4/1) silty clay, black
(10YR 2/1) when moist ; structureless ; friable ; mildly
alkaline and calcareous; gradual, wavy boundary.

I1C3g—60 inches -, black stratified sand ; mildly alkaline and
calcareous.

In many places a thin layer of peaty or mucky, partly
decomposed organic material is on the surface of these
soils. Also, in many places the substratum contains lenses
of sand and gravel hetween a depth of 30 and 60 inches.

They

Renshaw Series

The Renshaw series consists of somewhat excessively
drained Chernozems that are shallow over gravelly ma-
terial. These soils developed in 10 to 20 inches of loamy
to sandy alluvium that rests on gravelly outwash. They
are nearly level or gently undulating and are on stream
terraces and outwash plains throughout the county.

The Renshaw soils occur with the Estelline, Fordville,
and Sioux soils. They are shallower over gravel than the
Estelline and Fordville soils and have a thicker solum than
the Sioux sotls.

Profile of Renshaw loam that has slopes of 1 percent; in
a cultivated field 1,500 feet west and 100 feet north of the
southeast corner of section 35, T. 118 N., R. 53 W.:

Ap—O0 to 7 inches, very dark gray (10YR 3/1) light loam, black
(10YR 2/1) when moist; weak, fine, granular struc-
ture; very friable; slightly acid; abrupt, smooth
boundary.

B21—7 to 11 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, coarse and medium,
prismatic structure; friable; neutral; clear, smooth
boundary.

B22—11 to 15 inches, dark-brown (10YR 3/3) loam, very dark
gray (10YR 3/1) when moist; weak or moderate,
prismatic structure that breaks to weak, medium,
blocky ; friable; neutral; clear, wavy boundary with
some tonguing.

B3—15 to 18 inches, dark grayish-brown (10YR 4/2) gravelly
sandy loam, very dark grayish brown (10YR 3/2)
when moist; weak, medium, prismatic structure; fri-
able; neutral; clear, smooth boundary.

11C1ca—18 to 22 inches, dark grayish-brown (10YR 4/2) and
light yellowish-brown (10YR 6/4) mixed sand and
gravel, very dark grayish brown (10YR 3/2) and
yellowish brown (10YR 5/4) when moist; mottled
with light gray; single grain; loose; moderately alka-
line and calcareous, with lime coatings on the pebbles;
clear, smooth boundary.

I1C2—22 to 60 inches, multicolored brown, yellowish-brown, and
grayish-brown sand and gravel; single grain; loose;
moderately alkaline and calcareous.

The texture of the surface layer ranges from fine sandy

loam to loam. " The depth to sand and gravel ranges from
10 to 20 inches.

Sioux Series

In the Sioux series are excessively drained Regosols that
are very shallow over gravelly material. These soils de-
veloped in 10 inches or less of loamy or sandy alluvium
over gravelly outwash. In some places they are nearly
level to undulating and are on stream terraces and out-
wash plains. In other places they are rolling to steep and
are on the tops of ridges of glacial moraines throughout
the county.

The Sioux soils occur with the Renshaw soils on stream
terraces and outwash plains and with the Buse and Vienna
soils on uplands. They are shallower over gravel than the
Renshaw soils, and they have more excessive drainage than
the Renshaw, Vienna, and Buse soils. The Sioux soils are
coarser textured than the Vienna and Buse soils.

Profile of Sioux loam that has slopes of 2 percent; 500
feet east and 100 feet north of the center of section 3, T.
119 N., R. 52 W., Sisseton Whoreton Indian Reservation:

Ap—0 to 6 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, fine, granular struc-
ture; friable; slightly acid; abrupt, smooth boundary.

AC—6 to 8 inches, very dark grayish-brown (10YR 3/2)
gravelly sandy loam, very dark brown (10YR 2/2)
when moist; weak, fine, granular structure or single
grain; very friable and soft; neutral; clear, smooth
boundary.

IIClca—8 to 20 inches, brown (10YR 5/3) sand and gravel,
dark brown (10YR 4/3) when moist; single grain;
loose; moderately alkaline and calcareous; contains
a few to common, soft masses of lime and coatings on
the pebbles; gradual, wavy boundary.

IIC2—20 to 60 inches, light-gray (10YR 7/2) and pale-brown
(10YR 6/3) mixed sand and gravel, light olive brown
(2.5Y 5/4) when moist; single grain; loose; moder-
ately alkaline and calcareous.

The texture of the surface layer ranges from sandy loam
to loam. The depth to gravel ranges from 5 to 10 inches.

Some areas of these soils are stony.

Vienna Series

The Vienna series consists of deep, medium-textured,
well-drained Chernozems, These soils developed under
tall grasses in loamy glacial till. They have a few cobbles
and other stones in the profile and on the surface. These
soils are nearly level to sloping andare on uplands in the
central and southeastern parts of the county. The slopes
are long and smooth.

The Vienna soils occur with the Brookings, La Prairie,
Buse, Sioux, and Kranzburg soils. They are coarser tex-
tured and better drained than the Brookings soils and have
a thicker A horizon and are better drained than the La
Prairie soils. They have a thicker A horizon and a thicker
solum than the Buse and Sioux soils. The profile of the
Vienna soils is similar to that of the Kranzburg soils, ex-
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cept that it is coarser textured. Also, the Vienna soils de-
veloped in glacial till rather than in a moderately thick
layer of loess over glacial till like the Kranzburg soils.
The profile of the Vienna soils is similar to that of the
Forman soils in the western and northeastern parts of the
county, but the B and C horizons are less clayey than those
of Forman soils,

Profile of Vienna silt loam that has slopes of 2 percent;
in a cultivated field 2,000 feet north and 155 feet west of
the southeast corner of section 14, T. 118 N, R. 52 W.:

Ap—o0 to 5 inches, very dark gray (10YR 3/1) silt loam, black
(10YR 2/1) when moist; weak, fine, granular struc-
ture and cloddy ; soft when dry, friable when moist;
slightly acid ; clear, smooth boundary.

B1—5 to 12 inches, very dark gray (10YR 3/1) loam; black
(10YR 2/1) when moist; weak to moderate, coarse
and medium, prismatic structure; slightly hard when
dry, friable when moist; thin, patchy clay films on all
the surfaces of the peds; slightly acid; gradual,
smooth boundary

B21--12 to 18 inches grayish-brown (1Y 5/2) light clay loam,
olive brown (2.5Y 4/3) when moist; patchy coatings,
black to very dark gray (10YR 2.5/1) when moist, on
the surfaces of the peds; moderate, coarse and medi-
um, prismatic structure; slightly hard when dry, fri-
able when moist; thin, patchy clay films on all the
surfaces of the peds; neutral; clear, smooth boundary.

B22—18 to 23 inches, light olive-hrown (2.5Y 5/4) light clay
loam, olive brown (2.5Y 4/4) when moist; patchy
coatings, very dark gray (2.5Y 3/1) when moist, on
the surfaces of the peds; moderate, medium and
coarse, prismatic structure; slightly hard or hard
when dry, friable or firm when moist; thin, patchy
clay filins on the surfaces of the peds; mildly alka-
line; clear, smooth houndary.

B2ca—23 to 27 inches, light yellowish-brown (2.5Y 6/3) loam,
light olive brown (2.5Y &/5) when moist; patchy
coatings, olive brown (2.5Y 4/3) when moist, on the
surfaces of the peds; moderate, medium and coarse,
prismatic structure; hard when dry, firm when moist;
thin, patchy clay films on all the surfaces of the peds;
moderately alkaline and caleareous, with common,
medium, soft segregations of calecium carbonate; grad-
ual, smooth boundary.

Clca—27 to 37 inches, pale-yellow (2.5Y 7/3) loam, light olive
brown (2.5Y 5/3) when moist; patchy light brownish-
gray (2.5Y 6/2) coatings on the surfaces of the peds;
weak, coarse, prismatic structure; hard when dry,
firm when moist; moderately alkaline and calcareous,
with common, medium, soft segregations of calcium
carbonate; clear, smooth boundary.

C2¢a—37 to 45 inches, light yellowish-brown (2.5Y 6/3) loam,
light olive brown (2.5Y 5/5) when moist; few, fine,
prominent iron stains that are dark reddish brown
(28YR 3/4) when moist; weak, coarse and very
coarse, prismatic structure; very hard when dry, firm
when moist ; moderately alkaline and calcareous, with
few to common soft threads and seams of segregated
calcium carbonate; gradual, smooth boundary.

C3ca—45 to 53 inches, light yellowish-brown (2.5Y 6/3) loam,
light olive brown (2.5Y 5/5) when moist; few, fine,
prominent iron stains that are dark reddish brown
(2.5YR 3/4) when moist; weak, very coarse, pris-
matic structure; very hard when dry, firm when
moist; strongly alkaline and caleareous, with few
soft threads and seams of segregated calcium carbo-
nate; clear, smooth boundary.

Cdca—>53 to 60 inches, light yellowish-brown (2.5Y 6/4) loam,
light olive brown (2.5Y §/5) when moist; common,
medium, distinct iron stains that are light olive brown
(2.5Y 5/6) when moist; wealk, very coarse, prismatic
structure; very hard when dry, firm when moist;
strongly alkaline and calcareous, with a few soft
threads and seams of segregated calcium carbonate.

The texture of the surface layer ranges from loam to
silty clay loam. In places the glacial till is capped by a
mantle of silty material, generally less than 15 inches in
thickness. The texture of the glacial till ranges from loam
to light clay loam.

Waubay Series

In the Waubay series are deep, dark-colored, moderately
well drained Chernozems. These soils developed under
tall grasses in silty glacial drift and colluvial and alluvial
deposits. They are on upland flats and in slightly de-
pressed swales in the western and northeastern parts of the
county.

The Waubay soils occur with the Poinsett, Forman, and
Oldham soils. They are darker colored to a greater depth
and are less well drained than the Poinsett and Forman
soils. They are better drained than the Oldham soils.

Profile of Waubay silty clay loam that has slopes of 2
percent; in a cultivated field 1,300 feet north and 90 feet
east of the southwest corner of section 34, T. 117 N., R.
54 W.:

Ap—~0 to 7 inches, very dark gray (10YR 3/1) silty clay loa,
black (10YR 2/1) when moist; moderate, fine, granu-
lar structure; friable; neuntral; abrupt, smooth
boundary.

B21—7 to 12 inches, very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) when moist; moderate, coarse,
prismatic structure that breaks to moderate, fine,
granular structure; friable when moist, slightly hard
when dry ; neutral ; contains a few, small, white flecks
of calcium carbonate; clear, smooth boundary.

B22—12 to 22 inches, very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) when moist; moderate, coarse
and medinm, prismatic structure that breaks to mod-
erate, medinm, blocky ; firm when moist, slightly hard
when dry ; mildly alkaline and noncalcareous, but con-
tains a few, small, white segregations of calcium
carbonate; clear, wavy boundary.

B3ca-—22 to 27 inches, pale-olive and gray (5Y 6/3 and 5/1)
silty clay loam, olive (5Y 5/3) and dark gray (5Y 4/1)
when moist; moderate, medium, prismatic structure
that breaks to moderate, medium, blocky ; friable when
moist, slightly hard when dry; moderately alkaline
and caleareous; few to common small segregations of
calcium carbonate; clear, wavy boundary.

C1—27 to 46 inches, light-gray (5Y 7/1) and pale-olive (5Y
6/3) silty clay loam, olive (5Y 5/3) and dark gray
(0Y 4/1) when moist; mottled with reddish brown
and black; weak, medium and coarse, prismatic struc-
ture; friable, moderately alkaline and calcareous;
clear, smooth boundary.

C2—46 to 60 inches, light-gray (5Y 7/1) silty clay loam, gray
(5Y 5/1) when moist; mottled with reddish brown,
yvellowish red, and black; structureless; friable;
moderately alkaline and calcareous.

The texture of the surface layer ranges from silt loam
to silty clay loam. In some places the underlying material
1s silty glacial drift or glacial till. In others it is material
washed down from the adjacent slopes.

Mechanical and Chemical Analyses °

Data obtained by mechanical and chemical analyses of
selected soils in Codington County arve given in table 8.
Profiles of the selected soils are described in the section

* Profiles described by GEORGE BUNTLEY, assistant professor of
agronomy, South Dakota Agriculfural Experiment Station.
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“Genesis, Classification, and Morphology of Soils.” The
data in this table are useful to soil scientists in classifying
soils and in developing concepts of soil genesis. They are
also helpful for estimating available water capacity, the
extent of wind erosion, fertility, tilth, and other properties
that affect soil management.

Field and laboratory methods

All samples used to obtain the data in table 8 were col-
lected from carefully selected pits. The samples are con-
sidered representative of the soil material that is made up
of particles less than three-fourths of an inch in diameter.
LEstimates of the fraction of the sample consisting of par-
ticles larger than three-fourths of an inch were made
during the sampling. If necessary, the sample was sieved
after 1t was dried and rock fragments larger than three-
fourths of an inch in diameter were discarded. Then the
material made up of particles less than three-fourths of
an inch was rolled, crushed, and sieved by hand to remove
rock fragments larger than 2 millimeters in diameter.
The amount of material larger than 2 millimeters, but
smaller than three-fourths of an inch in diameter, is
recorded on the data sheets and in table 8 as the percent-
age greater than 2 millimeters. This percentage is cal-
culated from the total weight of the particles smaller than
three-fourths of an inch in diameter.

The percentage given for the two fractions that con-
sist of particles larger than three-fourths of an inch in
diameter and of particles between 2 millimeters and three-
fourths of an inch in diameter is somewhat arbitrary. The
accuracy of the data depends on the severity of the prepar-
ative treatment, which may vary with the objectives of
the study. But it can be said that the two fractions con-
tain relatively unaltered rock fragments that are larger
than 2 millimeters in diameter and that they do not con-
tain slakable clods of earthy material. Unless otherwise
noted, all laboratory analyses were made on ovendry mate-
rial that passed a 2-millimeter sieve.

Standard methods of the Soil Survey Laboratory were
used to obtain most of the data in table 8. Determinations
of clay content were made by the pipette method (5, 6, 8).
The reaction of the saturated paste was measured with a
glass electrode. Organic carbon was determined by wet
combustion, using a modification of the Walkley-Black
method (9). The calcium carbonate equivalent was deter-
mined by measuring the volume of carbon dioxide emitted
from soil samples treated with concentrated hydrochloric
acid. The cation-exchange capacity was determined by
dirvect distillation of absorbed ammonia (9).

To determine the extractable calcium and magnesium,
caleium was separated as calcium oxalate, and magnesium,
as magnesium ammonium phosphate (9). Extractable
hydrogen was determined by the triethanolamine method.
Extractable potassium was determined on original ex-
tracts with a flame spectrophotometer. The methods of
the U.S. Salinity Laboratory were used to obtain the satu-
ration extract (77). Soluble potassium was determined
on the saturation extract with a flame spectrophotometer.
The base saturation is the percentage of bases computed
by using the cation-exchange capacity, as measured by
distillation.

Surface Geology and Physiography

All of South Dakota east of the Missouri River has been
glaciated. The glacial residue (glacial drift) that re-
sulted covered seﬁimentary strata of Tertiary and Creta-
ceous age. This glacial drift is the parent material of the
soils in the eastern part of South Dakota, and it is also
responsible for the present-day topography of that area.
The general topography in the eastern part of South
Dakota is dominated by two plateau-like highlands, the
Coteau du Missouri and the Cotean des Prairies, which
are separated by the lowlands of the James River (3).
Codington County is located in the approximate center of
the Coteau des Prairies at an elevation of 1,700 to 2,000
feet above sea level.

The first ice sheet that covered the eastern part of South
Dakota was the Nebraskan, and it was followed by the
Kansan, Illinoian, and Wisconsin ice sheets (73, 75). The
Wisconsin ice sheet had four separate advances, which
were, from the oldest to the youngest, the Lowan, Tazewell,
Cary, and Mankato. These ice sheets deposited drift that
consisted of clay, silt, sand, gravel, and boulders that had
been reworked from bedrock and older surficial deposits.
In this county the drift is approximately 500 feet thick
over bedrock.

Glacial drift may be of three types—till, outwash, and
glacial lake deposits. Till is the most abundant and con-
sists of & mixture of unsorted and unstratified material.
In some places this material consists of boulders, but the
size may be as small as particles of clay. The till was
produced by the abrasion of the ice sheet against the land
surface, and it was deposited in ground moraines or in
end moraines.

Extensive areas of outwash also occur in this county.
These ave beds of stratified silt, sand, and gravel that have
been rewashed from the drift and deposited by the melt
water of streams that flowed from the ice sheets. These
beds are important sources of gravel for roads and for
other construction purposes. Also, they are storage reser-
voirs for ground water. Most of the outwash in this
county is believed to be of Cary age; however, small
patches of Tazewell (?) outwash have been identified.

Glacial lake deposits are the least abundant of the gla-
cial materials in this county. These deposits consist of
stratified silt, sand, and clay deposited by streams as they
flowed into ponded areas held behind temporary glacial
dams (75). Glacial lake deposits occur around many of
the lakes and sloughs within the areas of Cary drift.
Strand lines that are rimmed in many places with ice-
rafted boulders are above the present shoreline of these
lakes.

Many of the soils of this county formed in loess that
overlies the drift. The loess consists of silt, clay, and a
few particles of sand. It was derived mainly from out-
wash and was deposited by wind.

Some of the soils, such as the Rauville, Lamoure, and
Parnell, formed in alluvium. This material is made up
of silt, sand, and clay that has been deposited by streams
and has been reworked from bedrock and older surficial

7 JorN A. WILSON, geologist, Soil Conservation Service, assisted
in the preparation of this section.
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TaprLe 8.—Analytical data

[Analyses made at Soil Survey Laboratory, Soil Conservation Service,

Particle-size distribution (in millimeters)

Very Medium| Fine Very Coarse
Soil Horizon Depth coarse | Conrse sand | sand [fine sand| Silt Clay frag-
sand sand (0.5 to | (0.25 to | (0.10 to | (0.05 to [(<0.002 | ments
(2.0 to | (1.0 to 0.25 0.10 0.05 0.002 mm.) (>2.0
1.0 0.5 mm.)] mm.) mm.) mm.) mm.) mm.)
mm.)
LEgeland fine sandy loam. Inches Percent Percent Percent Percent Percent Percent Percent Percent

Location: Sec. 23, T. 116 N, Apoo____ 0-9 3.4 29.6 24. 4 14.2 2.6 17.0 L8 o
R. 52 W.; 900 ft. W. and B21._______ 9-14 1.9 23.1 23.5 14.7 2.8 22.6 11.4 .
025 ft. S. of center of the B22________ 14.21 2.0 26. 2 29..3 19.1 2.7 12. 8 7.9 | oo
section. B3l.______ 21-26 2.1 28.3 29.7 19.1 2.8 11.5 6.5 |-ecoo-

Survey No. S58SD-15-1-(1-9). | B32_.._.__. 26-32 .7 16. 6 21.0 15.0 5.4 29. 5 1.8 | ..

Laboratory No. 9452-9460. IIClea_ ... 32-38 1.8 7.0 7.0 8.8 7.7 51.0 16.7 "

T1C2ca_____ 38-44 4.6 8.3 8.0 15. 4 8.8 33.6 21.3 8.9

IIC3ea_____ 44-49 3.4 6.5 6.5 12. 8 8.3 37.6 24.9 8.0

I1C4ca____ 49-60- 3.7 6.8 6.3 12.0 8.0 38.8 24. 4 15.6
Estelline silt loam:

Localion: Sec. 33, T. 117 N,, Ap_o . 0-8 1.2 3.4 3.0 2.8 3.2 60.1 26.3 fo_oo-.
R. 53 W.; 300 ft. N. and B2l ... 8-16 .5 2.2 2.0 1.6 2.9 62. 2 28,6 |o-ooo-o
290 ft. Ii. of the center of B22 _______ 16-21 L1 .6 .6 .6 3.1 65.9 29.1 |o__._._.
the section. B23_ _______ 21-28 .3 .7 .7 .8 4.4 66.0 27.1 |-

Survey No. S583D-15-5-(1-8). | B24________ 28-33 .1 .3 .4 .5 5.9 69. 3 23.5 | __

Laboratory No. 9486-9493. B3ea....___ 33-37 .1 .6 .5 .5 6.7 70.9 20.8 {________

Cea._______ 37-45 4.7 5.6 5.3 5.7 5.9 55.0 17. 8 10. 3
IIC_______ 45-60- 13. 4 29.5 35.0 13.8 .6 3.5 4,2 29.0

Location: Sec. 36, T. 117 N., | Ap________ 0-8 .7 2.1 2.3 2.8 3.1 63.1 P2 I
R. 53 W.; 580 ft. E. and B2l..______ 8-15 .5 1.7 2.0 2.1 2.9 63. 0 27.8 Q)
765 ft. N. of SW. corner. B22________ 15-21 .2 1.3 1.5 1.6 2.8 64. 8 27.8 | .-

Survey No. S583D-15-8-(1-8). | B23________ 21-28 .2 .7 1.0 1.2 3.7 65. 1 281 . ..

Laboratory No. 9510-9517. B24 . ... 28-33 .1 .7 .9 1.0 5.0 66. 9 25.4 |- __..

B3ea___._.__ 33-39 .4 .9 1.1 1.2 5.8 69. 5 21.1 M

Cetvemoo 39-49 3.9 7.4 9.0 15.7 10.7 36.5 16.8 5.9

IIc.._..___ 49-60+ 4.9 18.7 29.5 33.1 4.7 5.3 3.8 10. 1
Fordville silt loam:

Location: Sec. 18, T. 118 N., | Ap__._____. 0-6 2.4 5.1 4. 6 5.9 3.8 53. 8 24,4 |-
R. 52 W,; 165 ft. W. and B21________ 6-14 1.8 4.7 3.6 4.6 3.5 56. 4 25. 4 m
1,200 ft. N. of SW. corner. B22________ 14-18 2.8 4.9 3.7 4.6 3.9 56. 9 23. 2 "

Survey No. S5851)-15-3- B23___ ... 18-25 4.1 6.9 5.9 9.7 6.6 46. 9 19. 9 3.9
(1-8). - B3ca. ... 25-30 12.7 12.0 10. 3 17. 4 10. 2 25. 0 12, 4 31.1

Laboratory No. 9470-9477. IICeca____._ 30-40 18. 4 17.7 12. 9 14. 9 7.6 19. 6 8.9 19. 8

IIC1.___... 40-54 18.3 23.8 15.5 23.3 2.6 12. 4 4.1 32.7
Imc2______. 54-60 11.2 20. 6 16. 0 32. 6 9.5 7.2 2.9 32.5

Location: Sec. 29, T. 118 N, | Apo_-______ 0-7 1.5 4.3 3.6 4. 4 3.6 58.2 24. 4 M
R. 52W.; 155 ft. N. and 220 | B21________ 7-13 1.7 3.2 2.6 3.3 3.3 59.5 26. 4 ®
ft. W. of center of the B22_______ 13-18 . 8 2.4 2.1 2.7 3.5 62. 4 26. 1 1.3
section. B23________ 18-23 .3 1.0 .9 1.4 4.7 66. 3 25.4 (o ______

Survey No. S585D-15-7-(1-9). | B3ca.______ 23-28 2.0 2.8 2.3 3.7 7.7 62. 1 19. 4 4.3

Laboratory No. 9501-9509. IICleca_____ 28-33 4.6 10. 8 10. 0 16. 0 10. 2 33. 8 14. 6 7.2

I1C2ca_..__ 33-38 7.6 13.0 14, 4 26. 9 11. 6 15.1 11. 4 29.3
IIICea .____ 38-49 23.0 37.7 14. 6 9.3 4.1 7.5 3.8 49.7
HIC . ... 49-60 39.6 29. 3 13.3 6.7 1.6 7.4 2.1 78. 2

See footnote at end of table.
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Extractable cations (meq./100 gr.)
Calcium Moisture Cation- Base Calcium-
carbonate held at exchange satura- magne-
pl Organic cquiva- tension capacity tion sium
carbon lent of 15 (NH,0Ac) Ca Mg IT (NHAc) ratio
atmospheres
Meq./100 gr. Percent
6.3 1.25 | ... 4.4 10.2 7.0 1.8 3.2 .4 90 3.9
6.3 R A PR 5.0 10. 1 6.9 2.3 2.4 .3 94 3.0
6.5 .34 <1 3.2 6.8 4.6 1.5 1.6 .2 93 3.1
6.7 .19 <1 2.7 5.8 4.0 1.4 1.2 .2 96 2.8
7.1 .32 <1 5.0 9.9 8.0 2.9 1.2 .2 112 2.8
7.9 .33 15 6.5 118 || R T P
8.0 .20 22 7.4 10,8 || B T P I,
8.1 .13 22 9.2 12,0 | . - T (SR P
8.2 .09 25 9.2 10,3 | .. B T IS F
6.1 4.08 |._____.__ 13.5 27.4 19.3 6.1 7.8 .7 96 3.2
6.4 2,09 | _... 12. 4 23.6 16.5 6.7 6.6 .5 101 2.5
6.7 1. 06 <1 12. 0 23.2 15.5 8.4 4.5 .4 105 1.8
7.0 .73 <1 11.0 21.8 14.1 8.6 5.3 .h 107 1.6
7.6 . h4 2 9.8 18.4 |- _._____ 8.5 1.6 B Y (S
7.9 .33 11 8.8 6.1 | |eemaaa. B
8.0 .25 16 7.5 120 || B T S
8.4 .03 9 3.9 4.6 ||| O
6.0 4.24 | ____ 13.5 28.8 19.7 5.4 10.7 .5 89 3.6
6.6 2. 11 <1 12.8 25.6 17.5 6.4 6.2 ) 96 2.7
6.8 1.19 <1 12.0 24.0 15.7 7.4 4.5 .5 99 2.1
7.1 .71 <1 11.6 22.7 15.1 8.0 3.3 .H 104 1.9
7.5 . 59 <1 10.9 20.9 15.0 8.2 2.0 .5 114 1.8
7.9 . 36 15 8.9 16. 5 |- |eeeaos B S
8.0 .18 12 6.9 12,2 | |eooiaae- B T PSS PR
8.5 .01 9 1.9 2.9 ||l T O R
6.2 3.99 {__________ 13.3 28.7 20.9 5.4 8.2 .4 93 3.9
6.6 1. 64 <1 11.3 24.5 17. 6 5.6 4.9 .4 97 3.1
6.8 1.23 <1 10.1 21.5 16.1 5.6 3.7 .4 103 2.9
7.0 .69 <1 8.2 17.1 12. 4 4.8 2.4 .3 103 2.6
8.0 .43 12 5.1 9.0 (oo || R U
8.2 .10 18 3.1 6.0 || |- P (Y
8.5 .01 20 2.5 301 e B T Y T
8.5 .01 19 2.3 2. 8 || B A PR P
5.9 3.46 (__________ 12.3 25.7 18.1 4.9 9.0 R 91 3.7
6.5 1.67 <1 11.9 24.0 17.0 5.9 5.3 .4 98 2.9
6.8 1.36 <1 11.0 23.8 16.9 6.9 3.7 .4 102 2.4
7.5 .97 1 11.0 217 oo 7.8 1.6 B O
7.9 .51 16 8.0 5.4 || |eeos B T [
8.1 .24 16 5.3 9.8 | | B T [
8.2 16 11 4.0 VAN T I U P R D PSR
8.6 .06 20 1.4 2.3 |ce e | P R N (I
8.5 .04 20 1.4 2.3 || e J A Y PO
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SOIL SURVEY

Tanre 8.—Analytical data for

Particle-size distribution (in millimeters)

Very Medium| Fine Very Coarse
Soil Horizon Depth coarse | Coarse | sand sand |fine sand|  Silt Clay frag-
sand sand 0.5 to | (0.25 to | (0.10 to | (0.05 to |(<0.002 | ments
(2.0 to | (1.0 to 0.25 0.10 0.05 0.002 mm.) >2.0
1.0 0.5 mm.)| mm.) mm.) mm.) mm.) mm.)
mm.)
Forman loam: Inches Percent Percent Percent Percent Percent Percent Percent Percent
Location: Sec. 13, T. 118 N., | Ap___.___. 0-4 2.7 6.1 6.3 9.9 5.2 | " 43.7 ] " 26.1 2.0
R. 51 W.; 1,800 ft. 8. and | B2le_______ 4-10 2.5 3.6 4.6 7.2 55| 45.0| 31.6| (1
60 ft. E. of the NW. corner. | B22¢t_______ 10-14 2.6 4.8 5.7 10.2 7.5 37.0 32.2 3.9
Survey No. S57SD-15-10- B23. .. 14-18 5.1 4.8 4.9 8.5 6.9 389.1| 30.7 6. 4
1-9). B3ea____.__ 18-26 3.9 4.8 4.5 8.0 6.6 40.0 32.2 5.7
Laboratory No. 6076-6084. Clea..____. 26-35 2.5 4.0 3.7 7.7 7.8 44. 4 29.9 "
Clen. ... 35-44 3.4 4.0 4.2 7.3 6.8 43.7 30.6 7.9
C3cao . __. 44-50 4.6 4.4 4.5 7.9 6.5 42. 8 29.3 5.7
Cdea_._.__ 50-60 3.8 4.3 4.3 7.3 6. 4 43.9 30.9 4.9
Location: Sec.26, T.118 N, | Ap_______. 0-7 2.3 5.4 5.3 7.3 4.7 47.3 27.7 2.0
R. 51 W.; 280 ft. S. and 60 | B21_______ 7-1014 2.1 4.3 4.3 7.2 4.7 47.1 30. 3 1.9
ft. W. of the NE. corner. B226_______ 101417 2.8 5.8 6.3 | 10.3 6.8| 34.5| 335 2.9
Survey No. 8578D-15-3—(1-8).| B2ea_______ 17-23 3.4 5.1 4.9 8.5 7.3 40.0 30. 8 6.4
Laboratory No. 6015-6022. Blea .- 23-30 5.2 5.9 5.4 9.3 8.1 32.3 | 33.8 5.9
Clea..o_.__ 30-38 4.5 6.1 6.0 10. 8 8.8 38.9 24.9 1.8
C2ca__ ... 38-45 4.8 5.9 5.6 9.7 8.2 39.3 26.5 6.3
C3ea_____.. 45-604 5.0 6.4 5.8 9.6 8.1 38.6 26.5 6.8
anzburg silty clay loam:
KrLocaLior%: Se%,. QQ?YT. 116 N, Ap_______. 0-7 .4 1.5 2.0 4.1 3.8 60. 0 28. 2 ®
R. 52 W.; 200 ft. I, and 95 B2l ... 7-12 .1 .4 .4 1.2 2.8 63. 9 3.2 .______
ft. N. of the SW. corner. B22_ . _____ 12-17 .1 .3 .4 .7 4.6 65. 6 28. 3 M
Sursey No. S57SD-15-1-(1-8). | B23________ 17-23 1 .9 1.7 6.0 6.0 66. 6 24. 1 )
Laboratory No. 5997-6004. I-1TB3ca___| 23-28 3.0 5. 6 6.2 | 102 7.4 | 477 190 6.0
IIClea ... 28-40 3.1 5.0 5.3 8.9 6.7 41.9 29,1 4. 4
ITC2¢a__-_- 40-48 3.4 4.2 4.3 81 7.2 43. 0 20, 8 4.5
TTC3ea-_- .- 48-60 -+ 50 4.2 4.0 7.3 6.9 43. 7 28.9 5.3
Location: See. 8, T. 119 N., Ap. . __ 0-8 .4 .9 1.2 1.9 4.4 62. 8 28. 4 0
R. 52 W., Sisseton Whoreton | B21_____.___ 811 |-_______ .3 .5 .8 3.8 64. 8 29. 8 (M
Indian Reservation; 800 ft. B22________ 1119 [o___.._ .1 .1 .2 5.1 64. 6 29. 9 ®
N. and 115 ft. W. of the B23_ .. 19-25 | ____ 1 .3 7.1 7.1 67. 5 24,9 | l__.
SE. corner. B3ea__._ .. 25-32 |- .2 .4 L7 7.2 71. 8 19.7 |-
Survey No. $578D-15-4-(1-8). T-T1Cea. - 32-36 2.5 4.6 4.6 6.5 7.9 54. 1 19. 8 57
Laboratory No. 6023-6030. IIClea._- .- 36-47 3.2 7.8 9.5 13. 8 6. 8 36. 8 22.1 4.7
11C2¢ca ... 47-604 4. 8 6.2 6.1 9.3 6. 0 40. 5 27. 1 4.7
amoure silby clay loam:
quljzjgation: )Sec. 9, T. 116 N, Ap_ ... 0-6 .9 3.5 3.5 5 2 7.3 50. 6 29. 0 "
R. 52 W.; 175 ft. S. and 50 | AC._______ 6-11 .9 3.5 3.3 4.5 6.4 50.2| 312 0!
ft. I. of the NW. corner. Clgea ... 11-17 1.8 4.8 4.2 6.0 5.3 49. 3 28. 6 .9
Survey No. S578D-15-2— C2gea o -- 17-22 1.7 5.8 5.0 6.7 4.3 44. 0 32.5 M
(1-10). C3gea ——...| 22-30 1.9 5.7 5.6 7.5 43| 39.7| 353 .8
Laboratory No. 6005-6014. Cdgea .. __ 30-35 3.8 9.5 89 10. 5 4.2 33.9 29, 2 1.6
Chea._ - 35-40 4.6 12, 2 10. 5 12, 0 4.2 33.2 23.3 1.7
I1C6_ .- 40-46 7.5 16. 1 16. 5 21. 2 6. 6 20. 9 11. 2 6.5
111C7.. .- 46-57 17. 3 23.1 21. 2 19, 7 5.9 7.9 4.9 19. 0
TI1C8___. __ 5765 20. 8 25.1 20. 9 20. 7 4.6 5.0 2.9 20. 2
Location: Sec. 33, T. 119N, Apo ... 0-7 1.8 1.6 1.8 3.2 5.1 54. 7 31. 8 Q!
R. 52 W., Sisseton Whore- | AC________ 7-11 4 1.9 1.5 3.1 45| 582 30.4 0!
ton Indian Reservation; Clgea - 11-15 .1 .9 1.1 2.3 4.0 57. 1 34.5 )
2,600 ft. W. and 100 ft. C2gea- . 15-21 .2 .6 L1 2. 6 49| 56.3| 343 0
N. of the SE. corner.
Survey No. 8578D-15-5-(1-9). | C3gea._____ 21-27 .7 1.0 1.4 3.7 5.3 54, 4 33.5 "
Laboratory No. 6031-6039. Clge.____ 27-38 .8 1.5 1.4 2.6 5.1 57.1 31.5 .6
Chgenooo- - 38-46 2.6 3.3 2,8 4.1 7.2 53. 4 26. 6 n
11C6g__ - 46-52 11. 6 11. 7 8.6 9.7 6. 4 33.3 18. 7 4.1
IMIC7 ... 52-60 15. 9 21,9 22. 4 15.9 3.4 14. 5 6.0 311

See footnote at end of table.
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Extractable cations (meq./100 gr.)

Caleium Moisture Cation- Base Calcium-
Organic | carbonate held at exchange satura- magne-
pH carbon equiva- tension capacity tion sium
lent of 15 (NTH,0Ac) Ca Mg H (NTLAc) ratio
atmospheres
Meg./100 gr. Percent

6.9 3.64 |__________ 12.7 29.3 21.1 7.2 5.0 0.5 98 2.9
6.9 .67 | ... 11.7 24.3 15.8 6.9 3.8 .3 95 2.3
7.7 .08 4 10.9 20. 8 || R T O I
8.1 .53 24 9.3 14.8 ||| .. /2 R I
8.3 .30 29 9.8 131 | 2 O I
8.5 .14 28 11.2 13,3 | oo P/ PR I
8.4 .10 25 11.8 13,8 | . D~ T IR
8.4 .10 26 11.7 13,9 || /2 I B
8.5 .07 23 12.0 14.0 ||| V2 | __
6.4 2.92 |__________ 12. 4 27.0 18.2 5.2 7.2 .3 88 3.5
6.9 1.34 |__________ 12.2 23.6 16.1 5.8 5.5 .2 94 2.8
7.7 .81 1 11.1 20. 2 | || /2 PR D
8.2 .47 26 9.1 4.4 || D2 ISR IO
8.4 .28 33 9.7 13.6 |- oo /2 (N I
8.4 .10 30 8.5 1.9 { e | _
8.4 .07 26 9.5 120 ||| /2 (R I
8.4 .05 26 10.3 12,6 ||| i N2 U
6. 6 2,76 |- .. 12. 5 27. 2 18. 1 6. 6 6.7 .6 93 2.7
7.1 1.34 |__________ 12. 7 25. 6 15.9 8.3 4.2 .3 96 1.9
7.4 L85 o __ 11.9 23.9 15. 1 9.0 2.5 .2 100 1.7
7.9 . 67 3 10. 1 20.2 [ _____ 9.0 1.7 .20 P
8.2 .30 16 7.4 12,6 |co oo e P N SRR E
85 .13 24 9.7 18,6 || |eeioiaos V|l
85 . 07 27 10. 7 18, 2 | R IS
8.5 .05 26 10. 9 13,5 | oo e 2 || ..
6. 9 3041 | oo 13. 6 30. 6 21. 0 7.2 5.5 .7 94 2.9
7.1 174 | ___ 13. 0 25.7 16. 1 8.5 4.2 .3 97 1.9
7.4 84 12. 5 24. 5 14. 4 11. 3 2.9 .3 100 1.3
7.9 . 59 4 10..4 2004 |- __.. 11.0 1.2 B T P IV
83 .30 17 81 149 || P/ I R
85 .22 15 7.9 14, | B/ PR S
87 .01 16 7.7 ) 5270 I P [ B2/ PN I
8.7 08 17 9.7 14, 2 |||l B 2 N I,
7.9 4. 54 2 17. 2 354 | || B S I
8.0 3. 93 6 18. 2 3308 | e B N P RS R
8. 2 2. 85 9 16. 6 28,9 |||l B T P IR
85 1. 58 15 14. 3 22,08 || /A U T
8.5 .99 21 13.7 16,8 |- oo R N R IS
8. 4 . 66 16 10. 3 13,4 |- P A Y
8.2 . 59 12 87 18, 7 |eo oo F O Y I
8. 3 .23 4 4.6 8.6 |- e J T PSR F
8.6 06 14 2.3 39 | e F T PSS
85 01 13 2.0 2.9 | P T SO F
8.0 4. 57 11 18. 5 36.6 |-l B B IS H U
81 3. 24 22 18. 2 3L 7 oo 2/ I I
8.2 2. 55 23 17. 7 39.4 ||l ____ D2 I IR
8. 4 1. 82 25 15. 4 25,2 |oo || L__ B2 S I
8. 4 1. 57 30 14. 6 229 o | b~/ I F
83 . 82 28 13. 2 21 1 ||l __ J /R I N
8. 2 . 59 19 11. 8 2000 |- oo | .. B2 IS S
8. 2 .34 11 8.3 15,8 | L. 7 IR I
8. 4 . 06 11 3.2 5 T A O (S SO D N P



SOIL SURVEY

Tasre 8.—~Analytical data for

Particle-size distribution (in millimeters)
Very Medium| Fine Very Coarse
Soil Horizon Depth coarse | Coarse | sand sand |fine sand| Silg Clay frag-
sand sand 0.5 to | (0.25 to | (0.10 to [(0.05 to | (<0.002] ments
2.0 to | (1.0 to 0.25 0.10 0.05 0.002 mm.) >20
1.0 (0.5 mm.)] mm.) mm.) mm.) mm.) mm.)
mm.)
Poinsett silt loam: Inches Percent Percent Percent Percent Percent Percent Percent Percent

Location: Sec. 18, T. 119 AP oo 0-7 0.3 0.8 L1 2.2 57| 63.31 26.6| ()
N., R. 54 W.; 700 ft. N. AB_.__..__ 7-10 .3 .3 .4 1.0 4, 4 64. 0 29.6 (- __.._
and 100 ft. Ii. of the SW. B21__.____ 10-15 |________ .2 .2 .5 3.6 65. 5 30. 0 Q)
corner. B22___.___ 15-22 .2 .3 .3 .7 4.1 68. 5 25,9 |- __._

Survey No. S57SD-15-7-(1-9). | Bea_______ 22-27 .2 .2 .2 .4 3.6 70.0 25.4 |._._____

Laboratory No. 6049-6057. Clean.____. 27-36 .1 .3 .2 .6 4.3 70. 4 24. 1 )

C2en.______ 36-44 .5 .3 .2 .8 5. 4 70. 8 22,0 . ... __
C3eno .- __ 44-56 .6 .4 .2 .6 7.7 69. 8 20,7 oo ____
Ca . _____ 56-65 | __..___ .2 .3 .6 7.6 71. 8 19.5 | _.--.

Location: Sec. 32, T. 116 Ap_.._____ 0-6 .2 .8 1.6 5.3 8. 4 56. 9 26.8 |__.____.
N., R. 55 W.; 750 ft. W, AB._______ 6-13 .1 .5 .7 2.7 9.1 57.9 29. 0 m
and 95 ft. S. of the NIE. B21_______. 13-17 ... .2 .4 1.8 12. 6 55, 5 29.5 | ____
corner. B22_______ 17-24 |________ .2 .2 1.2 8.8 58. 5 31.1 Q)

Survey No. S578D-15-6—(1-9). | B3ca..____. 24-33 {________ L1 .2 2.1 16. 0 60. 9 20,7 |-o_-__.
Laboratory No. 6040-6048. Clea._____ 33-41 |___.____ .1 .2 1.1 9.9 64, 5 24.2 |.______.

C2__.____. 41-45 | ____ .1 .1 .3 2.9 64, 4 32.2 |- ...

C3 .. . 45-53 .2 .4 .2 .6 5.6 66. 0 27. 0 .o _..

Cd_ ... 53-62 .3 .3 .2 .6 6.3 63. 7 28.6 |--o--o--
Vienna silt loam:

Location: Sec. 14, T. 118 N., | Ap.._._____ 0-5 1.4 3.0 3.9 6.5 2.6 55. 6 27.0 |- _____
R. 52 W.; 2,000 ft. N, and | Bl__._._____ 5-12 . 8 4 4 4.5 6. 4 4,3 51.6 28.0 Q)
155 . W. of the SE. ecorner. | B21________ 12-18 1. 4 4.5 4.7 7.1 4, 8 46. 9 30. 6 (O]

Survey No. S578D-15-9- B22_ ______ 18-23 4.5 6.7 6. 8 12. 0 7.9 30. 4 31.7 1.8
(1-9). B2ca-.___.| 2327 3.5 5.0 54| 135 91| 385 250 6.1

Laboratory No. 6067-6075. Clea____._. 27-37 3.0 4.4 5.0 13. 1 9.1 39.3 26. 1 5. 6

C2eao_____ 37-45 3.0 5.4 5.5 13.1 8.9 38. 5 25. 6 4.7
Clenn - __ 45-53 3.3 4.7 4.8 12,6 9.0 39, 4 26. 2 5.6
Cdea______. 53-60 5 4 5.1 50 12.3 8.9 41, 2 22. 1 7.4

Location: Sec. 36, T. 118 N., | Ap__._._____ 0-6 1.6 5.1 5.2 8.1 3.9 49, 5 26. 6 ®
R. 52 W.; 2,600 ft. B. and Bl ____. 6-10 1.1 4.0 4.4 6. 2 3.4 52, 4 28. 5 Q!
140 ft. 8. of the NW, corner. | B21._______ 10-15 1.1 3.6 4.7 6. 8 4.1 52.7 27.0 .9

Survey No. S578D-15-8- B22______ .. 15-19 4.8 8.7 10. 9 17.7 6. 6 29,7 21.6 2.4
(1-9). B2eal ____- 19-24 6.3 7.3 6.3 114 7.5 0 3511 261 7.4

Laboratory No. 6058-6066. B2ca2.____. 24-31 6.5 5.5 5.1 9.0 71| 37.6| 20.2 5.6

Cleao._____ 31-36 7.8 5.7 5.1 9.2 7.1 37.9 27. 2 6. 8
C2_ ... __._ 36—44 8. 8 6. 4 5.2 89 7.4 37.0 26. 3 6.3
C3..._ __.. 44-60 11. 2 5. 8 4, 8 9.1 7.4 36. 9 24. 8 6. 6
! Trace.
deposits. The alluvium is mainly on the nearly level tion have had only a relatively minor effect on the climate

bottom lands of the Big Sioux River and its tributaries
where drainage is poor.

Climate®

Codington County has a continental climate. This
type of climate is characterized by large seasonal and
daily fluctuations in temperature; generally, only a small
amount of precipitation is received in winter, and mar-
ginal to adequate rainfall for crops is received during the
growing season. Although numerous small lakes occur
throughout the county, these bodies of waters are not large
enough to affect the climate. Also, differences in eleva-

By WALTER SPUHLER, State climatologist, U.S. Weather Burean,
Brookings, S. Dak.

because the total difference in elevation is only about 350
feet.

Table 9 gives more detailed information about the tem-
perature and precipitation in this county. For the most
part, the information given in the table is based on rec-
ords.kept over the period from 1898 to 1962 at Watertown,
in the south-central part of the county. The average
temperature and precipitation at Watertown are consid-
ered representative for the rest, of the county ; the average
temperature varies only 1 or 2 degrees, plus or minus, and
the average annual precipitation varies only 1 or 2 inches,
plus or minus, from that in the other parts of the county.

Temperature—Occasionally there are marked differ-
ences between the temperatures recorded in this county
on consecutive days. Differences between the temperatures
recorded in summer and those recorded in winter are also
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Extractable cations (meq./100 gr.)
Calcium Moisture Cation- Base Calcium-
Organic | carbonate held at exchange satura- magne-
pH carbon equiva- tension capacity tion sium
lent of 15 (NH.0Ac) Ca Mg H (NH,Ac) ratio
atmospheres
Meq./100 gr. Percent
7.6 3.68 | _ 14. 3 30. 1 24. 9 8.1 2.5 .1 100 3.1
7.7 2.63 |- 14. 2 27.6 20.5 9.2 2.5 .7 100 2.2
7.9 1.32 | ... 12. 9 25. 1 14. 3 11. 6 2.1 .4 100 1.2
81 .85 1 11.7 215 |oeo oo 12. 0 .4 B T
8. 4 . 46 21 9.2 15,7 |oc oo e e 2 O
8.5 . 32 20 9.0 15,5 |oo e | P
8.5 .22 19 9.4 15,7 |o e e B D
8.3 .18 18 9.5 14 7 e e B R
8.1 .15 15 9.1 14, 8§ oo B T P
6. 8 3.79 |- 14. 8 32.1 23.3 6. 4 5.0 .3 100 3.6
7.2 317 |- 14. 7 30.3 23. 1 6. 6 3.8 .2 100 3.5
7.4 1.32 | ... 12.9 25, 5 ||| P J O
7.7 . 87 1 12. 4 23,8 ||| B S S
8.3 . 38 18 8.0 1301 | e R T PSS I
8.4 .26 10 10. 0 14,3 o e R S P
8. 4 .24 13 12. 8 16. 8 | oo el J- T P A
8.5 .21 10 12. 3 15,9 |oeo || -2 P I
8.5 . 18 19 13. 2 17,8 oo RO T SN S
6.1 5,94 | _________ 17. 8 33. 6 21. 8 6. 3 10. 5 .9 86 3.5
6.5 3.40 |- __ 13. 4 28. 1 18. 7 7.0 7.1 .3 93 2.7
6. 8 1120 .. 10. 9 22. 4 14.0 8.0 3.8 .2 100 1.8
7.4 . 80 1 9.8 19.0 [ ___ 8.2 2.9 Jb~ 2 P I
8.1 . 42 29 7.5 1205 |oco e Jemmem | e I T ISR (S
8. 4 .20 31 8.0 11,0 | oo F T PRI AN
8.4 .11 27 8.6 10,5 oo oo | P RN B
8.5 .10 28 9.3 11,0 fo o |em e e B U PR
8.5 .07 26 8.2 9.9 | e R A PR SO
6. 4 373 |l C 13. 9 27.9 18.1 7.0 7.1 .8 93 2.6
7.0 1.92 | ______ 12. 8 26. 1 16. 7 8.2 4.2 .3 97 2.0
7.3 D 1 P 10. 6 22. 6 14. 2 8. 8 2.9 .2 100 1.6
7.8 . 66 4 7.5 14, 7 oo e 2 Y
8 3 . 40 27 7.4 12,2 oo oo | B A TN AU
8.5 . 28 31 8.9 12, 8 |oo | P R Y
8.5 . 14 32 8.8 1008 |oce oo e e R T PR
8.6 . 07 28 9.3 11 2 oo oo I T PR R
8.6 .07 28 9.9 11 2 e e o2 F A PRSI FE .

great. In some years, for example, the temperature has
risen higher than 100° in summer and has dropped lower
than 80° below zero in winter. A reading of 100° or
higher may be expected in this county about 2 years out
of 3 in July and about 1 year out of 4 in June and August.
A temperature of 90° or higher occurs, on the average,
about 17 days per year but has occurred as often as 53
days in 1 year or as seldom as only 1 day in 1 year. A
reading of 30° below zero or lower may be expected in
January and February about 1 year in 3. A temperature
of 20° below zero or lower may be expected each year
about three times in January, twice in February, and once
in December. A minimum temperature of zero or lower
can be expected, on the average, about 42 times per year,
but this minimum temperature may occur as often as 71
times per year and as few as 10 times per year. The tem-
perature may fail to climb above zero during the day about
795-785—66
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six times per year. Table 10 shows the probabilities of
receiving fll)“eezmg temperatures after a given date in spring
and before a given date in fall.

Figure 21 gives the average weekly temperatures re-
corded at Watertown. The temperatures shown in figure
21 are based on records kept from 1896 to 1954. (10).

Precipitation—The average annual precipitation is
20.75 inches at Watertown, and about 78 percent of this
amount falls during the growing season of April to Sep-
tember. Thunderstorms are the main source of rainfall
during the growing season. They range widely in inten-
sity and in the amount of rain received. About once a
year, a 1-inch rain may be expected to occur in 1 hour, and
once in 25 years a 214-inch rain may be expected to occur
in 1 hour (4). Once a year 2 inches of rain may be ex-
pected during a 24-hour period, and once in 25 years a 5-
inch rain may be expected during a 24-hour period.
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TanLE 9.—7T'emperature and precipitation

[Prepared by W. F. Lytle, South Dakota State University, using puncheards and digital computer, from records kept at Watertown,
S. Dak. All data are for the period from 1898 to 1962, except that for snow cover, which is for the period from 1930 to 1962]

Temperature Precipitation Average number
of days with—
7 years in 10 will have— 3 years in 10
will have—
Average | Average Maxi- Mini- Average | Snowfall| Snow
Month daily daily Average Average Average| mum mum total |of 1 inch| cover
maxi- mini- maximum minimum total total total snow- | or more |of 1 inch
mum mum | temperature | temperature More Less fall or more
equal to or | equal to or than— | than—
higher than—i lower than—
°F. °F. °F. ° F. Inches Inches Inches Inches Inches Inches
January._ ... 21.1 —0.6 23.8 -3.0 0.51 1. 87 0.02 0.20 0. 60 5.2 2.0 22,0
February._._. 25.1 —4.0 27.8 .2 . 56 2.28 .01 .27 . 69 5.5 1.6 16.5
March__.__._ 38.0 17.5 41.1 15.2 . 88 3.16 .05 .44 1.12 5.7 2.0 10.3
April_______ 55.1 31.2 57.8 29.5 1. 98 5.16 .17 1.28 2.65 2.3 .7 1.2
May.__..._. 67.5 42.7 69. 2 40. 8 2.89 8.75 .39 1.83 3.49 .1 .1 .1
June_._____ 76.6 52.9 78.4 51.2 3.72 8.99 .33 2.55 4.61 0 0 0
July_ .. .__ 83.3 57.7 85.6 56.0 2.79 7.77 .46 1.74 3.38 0 0 0
August__.___ 81.9 55.9 84.7 54.7 2. 80 7.67 .39 1.71 3.34 0 0 0
September_ _ 71.8 46.0 74.1 44.2 2.04 7.22 .12 1.20 1.49 0 0 0
October.___ 59. 2 34. 4 62.1 33.3 1.31 4.53 .03 .73 1.75 .4 .2 .2
November_ _ 40. 3 20.1 43.7 17.9 .76 2.97 0 .38 .97 3.5 1.2 5.5
December _ . 26.5 7.2 23.8 4.9 .51 3. 36 .02 . 26 .73 4.5 1.8 12.1
Year. .. 53.9 £ 3 i A U P 20.75 29.12 11. 83 18.04 | 23.30 27.2 6.5 67.9
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Figure 21—Average weekly temperatures at Watertown based on records kept from 1898 to 1954.

In March the chance of receiving 1 inch of precipitation
at Watertown during a 1-week period is less than 7 per-
cent, but this percentage generally increases through April
and May into mid-June. In mid-June there is more than
a 35 percent chance of receiving 1 inch of precipitation
per week. The chance of receiving an inch of precipitation
in a week generally decreases after June and reaches a
yearly minimum in winter. Similar seasonal trends are
evident in the percent chance of receiving other given
amounts of measurable precipitation in a 1-week period,
as well as in a 2- or 3-week period (77).

An important factor in the production of crops in this
county is the fact that a high temperature is likely to

oceur at the same time that little or no precipitation has
been received for a week or more. When this occurs, the
moisture in the upper layers of the soil is soon exhausted.
As a rule, for 1 to 2 weeks each year, the average tempera-
ture is 85° or higher and the total precipitation for the
same period is only 0.10 inch or less. On only three occa-
sions 1n the 66 years of record, however, did these condi-
tions last for 2 consecutive weeks.

Snowfall and snow cover are important because the snow
protects crops seeded in fall. A heavy snowfall, however,
may hinder farm activities in winter. The average amount
of snowfall received each year at Watertown is about 21
inches, but as much as 45 inches or as little as 5 inches is
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TaBLr 10.—Probabilities of last freezing temperatures in spring and first in fall

[Prepared by W. F. Lytle, South Dakota State University, using punchcards and digital computer.

at Watertown, S. Dak., from 1898 to 1962]
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Based on data recorded

Dates for given probability and temperature
Probability
16° F. or 20° F. or 24° F. or 28° F. or 32° F.or 36° F. or
lower lower lower lower lower lower
Spring:
1 year in 10, later than____| April 19 May 3 May 12 May 22 June 7 June 13
2 years in 10, later than___| April 13 April 27 May 3 May 15 May 29 June 9
5 years in 10, later than._.| April 2 April 14 April 25 May 4 May 18 May 28
Fall:
1 year in 10, earlier than._| October 12 October 7 September 22 | September 17 September 10 August 28
2 years in 10, earlier than__| October 20 October 11 September 28 | September 22 September 13 September 3
5 years in 10, earlier than._| November 2 October 24 October 11 QOctober 2 September 23 September 14

received in some years. On about 68 days each year, 1 inch
or more of snow covers the ground. On as many as 92 days
in a year, snow has covered the ground to a depth of 1 inch
or more. In some years, however, there has been only 1
day in which the ground was covered by snow to a depth
of 1 inch or more. Strong winds usually accompany the
snowstorms. As a result, open fields that are nearly bare
of snow are common, while the snow piles up in drifts in
and near sheltered areas.

Other factors of climate—Hail and damaging winds
may damage or destroy crops in this county. Hail may
be expected on an average of about 11 times in 10 years,
and the maximum occurrence in any year is about 5 times.
In about 1 year in 2, no hail may be expected. Therefore,
when hail does occur, it is-likely to fall more than once
in a year. ]

Winds of 50 miles per hour are likely to accompany
thunderstorms at least once a year. In winter, northwest-
erly winds are prevalent and the average speed of the wind
is 12 to 13 miles per hour. In summer, southerly winds
are prevalent and the average speed of the wind is 10 to
11 miles per hour. Tornadoes rarely touch down in this
county. ‘

Sunshine is an important factor in the production of
crops. During the growing season, an average of about
65 percent of the possible amount of sunshine can be ex-
pected in this county. July has the highest percentage
of possible sunshine, or about 75 percent. In winter the
percentage of possible sunshine is the lowest; in February
less than 50 percent of the possible amount is received.

The amount of moisture evaporated from large pans
indicates the amount of water lost by soils and crops
through evaporation. The average annual amount of
evaporation lost from a class A pan in this county is about
46 mches. The average amount that evaporates during
the period of May through October is about 38 inches (7).

Additional Facts About the County

In this section the history and development of the
county are briefly discussed and information is given
about the agriculture. The figures for population were
taken from reports of the U.S. Bureau of the Census.

Codington County was created by an act of the Dakota
Territorial Legislature in 1877 and was formed from parts
of Grant, Hamlin, and Clark Counties. The following
year Kampeska City, later renamed Watertown, became
the county seat.

The county was settled rapidly, and soon most of the
wild prairie became cultivated farmland. By 1880 the
population was 2,156. It continued to grow rapidly and
had reached 16,549 in 1910. After 1910 the population
increased at a slower rate. In 1960 the population was
20,220.

Agriculture has always been the main enterprise in this
county. According to the U.S. Census of Agriculture,
there were 1,058 farms in the county in 1959. A total of
415,574 acres was in farms; this acreage makes up about
94 percent of the total land area in the county. The aver-
age size of farms in 1959 was approximately 404 acres.
Owners or part owners operate many of the farms, but
tenants operate about 23 percent.

About 15 percent of the income derived from the sale
of farm products is derived from the sale of field crops.
Table 11 shows the acreage of the principal crops in
stated years.

TasLE 11.—Acreage of the principal crops in stated years?®

Acres harvested
Crops
1964 1946-55
Corn for all purposes___ - _______________ 41, 400 36, 400
Wheat for all purposes_.-..______________ 24,100 50, 100
Oats_ - el __- 61, 100 68, 100
Barley . o .__ 5, 500 22, 100
RY€ - oo 4, 000 4, 900
Soybeans_ - - .. - 1, 100 2 2,800
Flaxseed . o o oo 48, 300 56, 400
Potatoes oo _L__ 770 22,000
Hay for all purposes:
Alfalfa__ ... 27, 400 16, 600
Wild o e 14, 900 27, 600

t Crop summary from reports of the South Dakota Crop and
Livestock Reporting Service, Sioux Falls, S. Dak.
2 1951-55 average.



66 SOIL SURVEY

In 1959 nearly 85 percent of the total agricultural in-
come was from the sale of livestock and livestock products.
The number of cattle varies from year to year, but cattle
are an important source of income in this county. A total
of 33,087 head was reported in the county in 1959. Of
these, 5,838 were milk cows.

The number of hogs also varies greatly from year to
year. A total of 15497 was reported in the county in 1959,
but a high of 29,400 head was estimated in 1931, and a low
of 4,800 head was estimated in 1985. The numbers of hogs
vary greatly because the production of hogs can be quickly
increased or decreased to keep pace with changes in mar-
keting conditions and in the supply of grain for feed.

The number of horses and mules has steadily declined
for a number of years. Only 421 were reported in the
county in 1959.
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Glossary
Alluvium. Soil material, such as sand, silt, or clay, that has been

deposited on land by streams.

Calcareous soil. A soil containing enough calcium carbonate
(often with magnesium carbonate) to effervesce (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 charac-
teristics 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 material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt. (See also Texture, soil.)

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose—~Noncoherent ; will not hold together in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween thumb-and forefinger and can be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb anad forefinger, but resistance is distinctly noticeable.

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, and tends to
stretch somewhat and pull apart rather than to 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.

Cropland. Land regularly used for crops, except forest crops.
Cropland includes rotation pasture, cultivated summer fallow,
or other land ordinarily used for crops but temporarily idle.

Genesis, soil. The manner in which a soil originated, with special
reference to the processes responsible for the development of
the solum, or true soil, from the unconsolidated parent
material.

Glacial drift (geology). Rock material transported by glacial ice
and then deposited ; also includes the assorted and unassorted
materials deposited by streams flowing from glaciers.

Glacial ontwash (geology). Cross-bedded gravel, sand, and silt
deposited by melt water as it flowed from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial drift con-
sisting of clay, silt, sand, and boulders transported and de-
posited by glacial ice.

Green-manure crop. Any crop grown and plowed under for the
purpose of improving a soil, especially by adding organic
matter.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinct characteristies produced by soil-forming
processes.

Infiltration rate. The rate at which water penetrates the surface
of the soil at any given instant, usually expressed in inches
per hour. It may be limited either by the infiltration capacity
of the soil or by the rate at which water is applied to the
surface soil.

Lacustrine deposit (geology). Material deposited in lake water
and exposed by lowering of the water level or elevation of
the land.
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Loam. Soil having approximately equal amounts of sand, silt,
and clay. (See also Texture, soil.)

Loess. A deposit of fine-grained windblown material consisting
dominantly of silt-sized particles.

Nutrient, plant. Any element taken in by a plant, essential to its
growth, and used by it in the production of food and tissue.
Nitrogen, phosphorus, potassium, calcium, magnesium, sulfur,
iron, manganese, copper, boron, zine, and perhaps other ele-
ments obtained from the soil, and carbon, hydrogen, and
oxygen obtained largely from the air and water, are plant
nutrients.

Parent material (soil). The horizon of weathered rock or partly
weathered soil material from which soil has formed; horizon
C in the soil profile.

Permeability. The quality of a soil horizon that enables water or
air to move through it. Terms used to describe permeability
are as follows: Very slow, slow, moderately slow, moderate,
moderately rapid, rapid, and very rapid.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pH
Extremely acid . _________________ o ___ Below 4.5
Very strongly acid—_ . _____________________ 45 to 5.0
Strongly acid_ . __________ o __ 5.1 to 5.5
Medium acid_.__________________ ________________ 5.6 to 6.0
Slightly acid_______ _________ o _.__ 6.1 to 6.5
Neutral . __________ o __ 6.6 to 7.3
Mildly alkaline______._________.____ _________________ 74 to 7.8
Moderately alkaline_.___.___________________________ 79 to 84
Strongly alkaline_____________._____________________ 8.5 to 9.0
Very strongly alkaline JE S, 9.1 and higher
Sand. Individual rock or mineral fragments in soils having di-

ameters ranging from 0.05 millimeter to 2.0 millimeters. . Most
sand grains consist of quartz, but they may be of any mineral

composition. The textural class name of any soil that contains

85 percent or more sand and not more than 10 percent clay.

(See also Texture, soil.)

Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt
textural class is 80 percent or more silt and less than 12 per-
cent clay. (See also Texture, soil.)

Solum. The upper part of a soil profile, above the parent mate-
rial, in which the processes of soil formation are active. The
solum in a mature soil includes the A and B horizons. Gen-
erally, the characteristics of the material in these horizons
are unlike those of the underlying material. The living roots
and other plant and animal life characteristic of the soil are
largely confined to the solum.

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 prin-
cipal forms of soil structure are—platy (laminated), prismatic
(vertical axis of aggregates longer than horizontal), columnar
(prisms that have rounded tops), blocky (angular or sub-
angular), and granular. Structureless soils are (1) single
grain (each grain by itself, as in dune sand) or (2) massive
(the particles adhere together without any regular cleavage,
as in many claypans and hardpans).

Subsoil. Technically, the B horizon ; roughly, the part of the pro-
file below plow depth.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. 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.” (Seealso Clay, Loam, Sand, and Silt.)

Tilth, soil. The condition of the soil in relation to the growth
of plants, especially soil structure. Good tilth refers to the
friable state and is associated with high nonecapillary porosity
and stable, granular structure. A soil in poor tilth is nonfri-
able, hard, nonaggregated, and difficult to till.

Silt.
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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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