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This is a publication of the National Cooperative Soil Survey, a joint cffort of the United States Depart-
ment of Agriculture and agencies of the States, usually the Agricultural Experiment Stations. In some
surveys, other Federal and local agencics also contribute. The Soil Conservation Secrvice has leadership
for the Federal part of the National Cooperative Soil Survey. In line with Department of Agrlcullure
policics, benefits of this program are available to all, regardless of race, color, national origin, sex, re-
ligion, marital status, or age.

Major ficldwork for this soil survey was completed in the period 1965 to 1974. Soil names and de-
scriptions were approved in 1975. Unless otherwise indicated, statcments in the publication refer to con-
ditions in the survey area in 1974. This survey was made cooperatively by the Soil Conservation Service
and the South Dakota Agricultural Experiment Station. It is part of the tcchnical assistance furnished
to the Hanson County Conservation District and the Hutchinson County Conservation District.

Soil maps in this survey may be copicd without permission, but any enlargement of these maps can
cause misunderstanding of the detail of mapping and result in erroncous interpretations. Enlarged maps
do not show small arcas of contrasting soils that could have been shown at a larger mapping scale,

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms,
ranches, and woodlands; in selecting sites for
roads, ponds, buildings, and other structures;
and in judging the suitability of tracts of land
for farming, industry, and recreation.

Locating Soils

All the soils of Hanson and Hutchinson
Counties are shown on the detailed map at the
back of this publication. This map consists of
many sheets made from aerial photographs.
Each sheet is numbered to correspond with a
number 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.

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the soils
of the survey area in alphabetic order by map
symbol and gives the capability classification of
each. It also shows the page where each soil is
described and the pasture group, windbreak
group, and range site in which the soil has
been placed.

Maps showing the sultablllty or degree of
limitation of the soils for specific uses can be
developed by using the soil map and informa-
tion in the text. Translucent material can be
used as an overlay on the soil map and colored

to show the 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 that have a moderate limitation can
be colored yellow, and those that have a severe
limitation can be colored red.

Farmers can learn about use and manage-
ment of the soils from the soil descriptions and
from the discussions of the capability units, the
pasture groups, the range sites, and the wind-
break groups.

Foresters can refer to the section “Native
Woods and Windbreaks,” where the soils of the
survey area are grouped according to their
suitability for trees.

Game managers can find information about
soils and wildlife in the section “Wildlife.”

Ranchers can find, under “Range,” groupings
of the soils according to their suitability for
range and the names of plants that grow on
each range site.

Engineers and builders can find, in the sec-
tions about engineering, tables that give soil
test data, estimates of soil properties, and in-
formation about soil features that affect engi-
neering practices.

Scientists can learn about the soils in the
survey area in the section “Formation and
Classification of Soils.”

Newcomers in H(mson and Hutchmson
Counties may be interested in the section “Gen-
eral Soil Map,” where broad patterns.of soils
are described, and in the section “Environ-
mental Factors Affecting Soil Use.”

Cover:

Acrial view of a farmstead windbreak in Hanson
County on Prosper-Clarno loams, 0 to 2 percent slopes.
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SOIL SURVEY OF HANSON AND
HUTCHINSON COUNTIES, SOUTH DAKOTA

By Warren F. Johnson, Soil Conservation Service . .
Soils surveyed by Warren F. Johnson, Maurice J. Mausbach, Regis L. Vialle, and Elmer M. Ward, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with South Dakota Agricultural Experiment
Station

ANSON and HUTCHINSON COUNTIES are in

the southeastern part of South Dakota. The total
area of the two counties is 797,440 acres or about 1,246
square miles. Alexandria is the county seat of Hanson
County, Olivet is the county seat of Hutchinson
County. Parkston is the largest town in the survey
area. Other incorporated towns and villages are
Dimock, Emery, Farmer, Freeman, Fulton, Kaylor,
Menno, and Tripp.

Most of this survey area is within the James River
Lowlands, a subdivision of the Central Lowlands physi-
ographic province. This glacial plain is mostly nearly
level to undulating and has many small depressions
or potholes. The southern part of Hanson County and
the central part of Hutchinson County are mostly un-
dulating to gently rolling. The relief is gently rolling
to hilly in the southwestern and southeastern parts of
Hutchinson County and is hilly to steep in the breaks
along the James River.

The James River and its tributaries drain most of
the survey area. The river enters the west side of
Hanson County and flows southeasterly, leaving the
survey area about 5 miles southeast of Olivet. The
southwest corner of Hutchinson County is drained by
Choteau and Emanuel Creeks, which flow south to the
Missouri River. The eastern edge of Hutchinson
County is drained by Clay and Turkey Creeks, which
flow southeasterly to the Vermillion River.

Livestock farming is the main enterprise. About
75 percent of the survey area is cropland. Corn, oats,
alfalfa, sorghum, soybeans, and tame grasses are the
main crops. Much of the crop production is used to
feed cattle and hogs, but some is marketed. Controlling
erosion, maintaining fertility and tilth, and reducing
wetness on poorly drained soils are the main concerns
of management.

How This Survey Was Made -

Soil scientists made this survey to learn what kinds
of soil are in the survey area, where they are, and
how they can be used. The soil scientists went into the
area knowing they likely would locate many soils they
already knew something about and perhaps identify
some they had never seen before. They observed the

steepness, length, and shape of slopes; the size of
streams and the general pattern of drainage; the kinds
of native plants or crops; the 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, which has been changed
very little by leaching or by the action of plant roots.

The soil scientists recorded the characteristics of
the profiles they studied, and they compared those pro-
files with others in counties nearby and in places more
distant. Thus, through correlation, they c1a§s1ﬁed and
named the soils according to nationwide, uniform pro-
cedures. )

After a guide for classifying and naming the soils
was worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These
photographs show woodlands, buildings, field borders,
roads, and other details that help in drawing bound-
aries accurately. The soil map at the back of this pub-
lication was prepared from aerial photographs.

The areas shown on a detailed soil map are called
mapping units. Some mapping units are made up of
one kind of soil, others are made up of two or more
kinds of soil, and a few have little or no soil material
at all. Mapping units are discussed in the section “De-
scription of the Soils.”

While a soil survey is in progress, samples of soils
are taken as needed for laboratory measurements and
and for engineering tests. The soils are field tested,
and interpretations of their behavior are modified as
necessary during the course of the survey. New in-
terpretations are added to meet local needs, mainly
through field observations of different kinds of soil in
different uses under different levels of management.
Also, data are assembled from other sources, such as
test results, records, field experience, and information
available from state and local specialists. For example,
data on crop yields under defined practices are as-
sembled from farm records and from field or plot ex-
periments on the same kinds of soil. ]

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data
and other data have been assembled. The mass of de-
tailed information then needs to be organized so that

1



2 SOIL SURVEY

it is readily available to different groups of users,
among them farmers, managers of rangeland and
woodland, engineers, planners, developers and builders,
homebuyers, and those seeking recreation.

General Soil Map

The general soil map at the back of this publication
shows, in color, the soil associations in the survey
area. A soil association is a unique natural landscape
that has a distinct pattern of soils and of relief and
drainage. Typically, a soil association consists of one
or more major soils and some minor soils. It is named
for the major soils. The soils making up one associa-
tion can occur in other associations but in a different
pattern.

The general soil map provides a broad perspective
of the soils and landscapes in the survey area. It pro-
vides a basis for comparing the potential of large areas
for general kinds of land use. Areas that are, for the
most part, suited to certain kinds of farming or to
other land uses can be identified on the map. Likewise,
areas of soils having properties that are distinctly
unfavorable for certain land uses can be located.

Because of its small scale, the map does not show
the kind of soil at a specific site. Thus, it is not suitable
for planning the management of a farm or field or for
selecting a site for a road or building or other struc-
ture. The kinds of soil in any one association differ
from place to place in slope, depth, stoniness, drainage,
or other characteristics that affect their management.

The soil associations in this survey area are de-
scribed in the pages that follow. The names and
boundaries of the soil associations do not coincide ex-
actly with those in previously published surveys of
adjacent counties. This is because of differences in
detail of the general soil map and also because of
changes in the application of the soil classification sys-
tem.

The terms for texture used in the descriptive head-
ings of the associations apply to the texture of the
surface layer. For example, in the heading for the
Clarno-Tetonka-Prosper association, “loamy” and
“silty”” refer only to the texture of the surface layer.

1. Ethan-Betts-Chaska association

Well drained to excessively drained, rolling to steep,
loamy soils that formed in glacial till on uplands; and
‘somewhat poorly drained and poorly drained, nearly
level, silty and loamy soils on bottom land

This association consists of stream breaks and bot-
tom land along the James River and its tributaries.
Slopes are mostly hilly to steep on the breaks and are
dissected by many drainageways that terminate in
fans at the edge of the stream valley. Stones and
boulders are on some ridges. The bottom land is nearly
level.

This association makes up about 11 percent of the
survey area. It is about 25 percent Ethan soils, 20 per-
cent Betts soils, and 20 percent Chaska soils (fig. 1).
Minor soils make up the rest.

Ethan soils are well drained. They are mostly rolling
to steep and are in the middle part of the breaks. These

soils have a surface layer of dark grayish brown. loam.
The layer below that is light brownish gray calcareous
loam. The underlying material is light yellowish brown
calcareous loam.

Betts soils are well drained to excessively drained.
They are rolling to steep and are mostly in the higher
part of the breaks. They are similar to Ethan soils
except that they have a thinner surface layer.

Chaska soils are on bottom lands. They are nearly
level and are somewhat poorly drained and poorly
drained. They are subject to flooding and have a sea-
sonal high water table. They have a very thick surface
layer of very dark gray silt loam and loam. The under-
lying material to a depth of 47 inches is dark gray,
calcareous, fine sandy loam. Gray and grayish brown,
calcareous loamy fine sand is at a depth of 47 inches.

Minor soils in this association include Bon soils on
high bottoms; Clamo, James, Lamo, Salmo, and Wann
soils on bottom lands along the James River; Clarno
and Davis soils on foot slopes and fans below Ethan
and Betts soils; and Delmont and Talmo soils, which
are underlain by gravelly sand, on ridges and knolls.

Runoff is medium to rapid on the Ethan and Betts
soils in this association, and the hazard of erosion is
very severe if the plant cover is removed. These soils
are medium to low in fertility. Runoff is slow on the

.Chaska soils, and there is a slight hazard of erosion.

The hazard of erosion on Ethan and Betts soils and
wetness from flooding and from a seasonal water table
on Chaska soils are the main concerns of management.

Most areas of Ethan and Betts soils remain in native
grass and are used for pasture. The larger tracts of
Chaska soils and other bottom land soils are farmed.
Corn, sorghum, and alfalfa are the main crops. Live-
stock production is the main enterprise. Feed and
forage crops are produced on the bottom lands for use
by beef cattle and hogs. A few dairy farms are in areas
of this association.

2. Homme-Onita-W hitewood association

Well drained to somewhat poorly drained, nearly level
to moderately sloping, silty soils that formed in glacial
drift and alluvium on uplands. .

This association is on uplands in southwestern
Hutchinson County. It is characterized by brcad flats
and gentle rises that are broken by poorly defined
drainageways and many closed depressions. The soils
are mostly nearly level and gently sloping, but some
are moderately sloping. :

This association makes up about 3 percent of the
survey area. It is about 30 percent Homme soils, 15
percent Onita soils, and 15 percent Whitewood soils.
Minor soils make up the rest.

Homme soils are well drained and nearly level to
moderately sloping. They have long, smooth slopes
that are plane to convex. The surface layer is dark
grayish brown silty clay loam. The subsoil is brown
and light olive brown silty clay loam in the upper part
and light yellowish brown, calcareous silt loam in the
lower part. The underlying material is light yellowish
brown, calcareous loam.

Onita soils are moderately well drained and nearly
level to gently undulating. Slopes are concave. These
soils are in shallow swales and on foot slopes. The sur-
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Figure 1.—Pattern of soils and geologic material in association 1.

face layer is dark grayish brown silt loam. The subsoil
is dark gray and grayish brown silty clay loam. The
underlying material is light yellowish brown and gray
calcareous clay loam.

Whitewood soils are somewhat poorly drained and
are nearly level. They are in swales and along poorly
defined drainageways. The surface layer is very dark
gray silty clay loam and silt loam. The subsoil is dark
gray silty clay loam in the upper part, dark grayish
brown loam in the middle part, and grayish brown
loam in the lower part. The underlying material is
{ight brownish gray, calcareous silt loam and clay
oam.

Minor soils in this association include Betts and
Ethan soils on some ridges above the Homme soils and
on the sides of entrenched drainageways, Davison soils
on rises immediately above Onita soils, and Tetonka
soils in closed depressions.

Runoff is slow to medium and the erosion hazard is
slight to severe, depending on the degree of slope. The
major soils are medium to high in fertility. Farming

is delayed on the Onita and Whitewood soils because of
spring wetness. Controlling water erosion and wetness
in spring are the main management concerns.

Most areas are cultivated. These soils are well suited
to all crops grown in the county, but in some years,
Whitewood soils are better suited to late-planted row
crops than to small grain. Livestock production is the
main enterprise. Most of the crops are grown for use
by beef cattle and hogs. A few dairy farms are in areas
of this association.

3. Egan-Wentworth association

Well drained, gently sloping and moderately sloping,
silty soils that formed in glacial drift on uplands

This association is on uplands in southeastern
Hutchinson County. The soils are mostly gently sloping
to moderately sloping. Slopes are long and smooth.
Steeper soils are along some of the entrenched drain-
ageways that cut back into the area. A few closed
depressions are in the area, but the drainage pattern
is moderately well defined.



4 SOIL SURVEY

This association makes up about 1 percent of the
survey area. It is about 45 percent Egan soils and 25
percent Wéntworth soils (fig. 2). Minor soils make up
the rest.

Egan soils are mainly in the higher parts of the
landscape. The surface layer is dark grayish brown
silt loam. The subsoil is silty clay loam that is brown
in the upper part, yellowish brown in the middle part,
and light yellowish brown and calcareous in the lower
part. The underlying material is calecareous silty clay
loam and clay loam.

Wentworth soils are in the lower parts of the land-
scape where slopes are plane to concave. They are
similar to Egan soils except that the underlying ma-
terial in Wentworth soils is silty to a greater depth.

Minor soils in this association include Betts, Clarno,
and Ethan soils on some ridges and on the sides of en-
trenched drainageways; Hand and Henkin soils in
areas that are underlain by glacial melt-water de-
posits; Tetonka and Worthing soils in closed depres-
sions; and Whitewood soils in swales and along some
of the drainageways.

Runoff is medium. The major soils in this association

are medium to high in fertility. Controlling erosion is
the main management concern.

Most areas are cultivated. The major soils are well
suited to all crops grown in the county. Corn, oats,
sorghum, soybeans, and alfalfa are the main crops.
Livestock production is the main enterprise. Most of
the crops are grown for use by beef cattle and hogs,
but soybeans and some corn are grown for marketing.

4. Prosper-Clarno-Stickney association

Moderately well drained and well drained, nearly level
to undulating, loamy and silty soils that formed in
alluvium and glacial till on uplands

This association consists of broad flats that are
broken by swales, drainageways, slight rises, and
closed depressions. The soils are mostly nearly level,
but some are undulating. Some of the larger drainage-
ways head in these areas, but in places the drainage
pattern is poorly defined. ' .

This association makes up about 24 percent of the
survey area. It is about 30 percent Prosper soils, 30
percent Clarno soils, and 10 percent Stickney soils
(fig. 3). Minor soils make up the rest.

Figure 2.—Patiern of soils and geologic material in association 3.
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Figure 3.—Pattern of soils and geologie material in association 4.

Prosper soils are moderately well drained and nearly
level. They are in the shallow swales and concave parts
of broad flats. The surface layer is thick and is dark
grayish brown and dark gray loam. The subsoil is dark
gray loam in the upper part and light olive brown and
grayish brown clay loam in the middle part. The lower
part of the subsoil and the underlying material are
light brownish gray, calcareous loam.

Clarno. soils are well drained and nearly level to
undulating. They are on slight rises. The surface layer
is dark gray loam. The subsoil is dark grayish brown
clay loam in the upper part and grayish brown loam
in the middle part. The lower part of the subsoil and
the underlying material are pale yellow and light
yellowish brown, calcareous loam.

Stickney soils are moderately well drained and
nearly level. They are on very slight rises. The surface
layer is dark gray silty clay loam. The subsurface layer
is grayish brown silt loam and is underlain by a clay-
pan subsoil. The claypan subsoil is firm silty clay loam
that is dark gray in the upper part and light brownish

gray in the lower part. The underlying material is
calcareous clay loam.

Minor soils in this association include Crossplain
and Whitewood soils in some of the swales; Davison
and Hand soils on some rises; Dudley soils on some
flats closely intermingled with Stickney soils; and
Tetonka soils in closed depressions and in low parts
of some drainageways.

Runoff is slow in much of this association, but it is
medium in some areas of the Clarno soils. Farming in
the lower parts of the landscape is delayed in some
years because of wetness in spring, but in most years
drainage is adequate for crops. Clarno and Prosper
soils have few or no limitations for .crops, but the
Stickney soils absorb water slowly and release moisture
slowly to plants. Maintaining fertility and tilth on the
major soils, improving the water intake of the Stickney
soils, and controlling erosion on the steeper rises of
the Clarno soils are the main management concerns.

Most areas are cultivated. Corn, oats, soybeans,
sorghum, and alfalfa are the main crops. Livestock
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production is the main enterprise. Some of the corn
and soybeans are grown for marketing, but much of
the feed and forage crops are grown for use by beef
cattle and hogs. A few dairy farms are in areas of this
association.

5. Clarno-Tetonka-Prosper association

Well drained, poorly drained, and wmoderately well
drained, level to undulating, loamy and silty soils that
formed in glacial till and alluvium on uplands

This association consists of a glacial plain that has
very gentle swells and swales with differences in ele-
vation of less than 20 feet. The low undulations are
interspersed with poorly defined drainageways and
many closed depressions. The soils are mostly nearly
level to gently undulating. Steeper soils are on the sides
of some of the drainageways and depressions. The
drainage pattern in many areas is poorly defined.

This association makes up about 32 percent of the
survey area. It is about 50 percent Clarno soils, 20
percent Tetonka soils, and 10 percent Prosper soils
(fig. 4). Minor soils make up the rest.

SOIL SURVEY

Clarno soils are well drained and mostly nearly level
to undulating. They are on very slight rises and formed
in glacial till. The surface layer is dark gray loam.
The subsoil is dark grayish brown clay loam in the
upper part and grayish brown loam in the middle
part. The lower part of the subsoil and the underlying
material are pale yellow and light yellowish brown,
calcareous loam.

Tetonka soils are poorly drained and level and
nearly level. They formed in local alluvium. They are
in closed depressions and in some of the wider en-
trenched drainageways. The surface layer is dark gray
silty clay loam. The subsurface layer is gray silt loam.
The subsoil is dark gray and grayish brown silty clay.
The underlying material is gray and light gray, cal-
careous clay loam and loam.

Prosper soils are moderately well drained and nearly
level. They are in shallow swales or concave low areas
on flats. The surface layer is thick and is dark grayish
brown and dark gray loam. The subsoil is dark gray
loam in the upper part and light olive brown and
grayish brown clay loam in the middle part. The lower
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Figure 4.—Pattern of soils and geologic material in association 5.
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part of the subsoil and the underlying material are
light brownish gray, calcareous loam.

Minor soils in this association include Crossplain
and Whitewood soils in some of the more poorly
drained swales; Davison and Hand soils on some rises;
and Dudley and Stickney soils on some flats.

Runoff is slow to medium on the Clarno and Prosper
soils, and it ponds on the Tetonka soil. The major soils
are medium to high in fertility. Clarno and Prosper
soils are nearly level and have little or no limitations
for crops. Farming is delayed on the Tetonka soil be-
cause of spring wetness. In some years, crops are
drowned. Maintaining fertility and tilth, controlling
water erosion in undulating areas of Clarno soils, and
eliminating the wetness of the Tetonka soils are the
main management concerns.

Most areas are cultivated. Corn, oats, soybeans,
sorghum, and alfalfa are the main crops. Livestock
production is the main enterprise. Much of the feed
and forage crops is grown for use by beef cattle and

hogs. A few dairy farms are in areas of this associa-
tion.

6. Clarno-Ethan-Tetonka association

Well drained and poorly drained, level to rolling, loamy
and silty soils that formed in glacial till and alluvium
on uplands

This association consists of a glacial plain that has
swells and swales with differences in elevation ranging
from 10 to 50 feet. The soils are mostly nearly level to
undulating, but steeper soils are on the sides of drain-
ageways, around closed depressions, and on the sides
of some ridges and knolls. The drainage pattern is
moderately well defined in some places but is poorly
defined in others.

This association makes up about 9 percent of the
survey area. It is about 35 percent Clarno soils, 15
percent Ethan soils, and 15 percent Tetonka soils (fig.
5). Minor soils make up the rest.
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Figure 5.—Pattern of soils and geologic material in association 6.
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Clarno soils are well drained and nearly level to
gently rolling. They formed in glacial till. The surface
layer is dark gray loam. The subsoil is dark grayish
brown clay loam in the upper part and grayish brown
loam in the middie part. The lower part of the subsoil
and the underlying material are pale yellow and light
yellowish brown, calcareous loam.

Ethan soils are well drained and mostly undulating
to rolling. They formed in glacial till and generally
are in the higher parts of the landscape on ridges and
knolls. The surface layer is dark grayish brown, cal-
careous loam. Below this is a layer of light brownish
gray, calcareous loam. The underlying material is
light yellowish brown, calcareous loam.

Tetonka soils are poorly drained and level to nearly
level. They formed in local alluvium and are in closed
depressions or in the low parts of some drainageways.
The surface layer is dark gray and gray silt loam. The
subsoil is dark gray and grayish brown silty clay. The
underlying material is gray and light gray calcareous
clay loam and loam.

Minor soils in this association include Betts soils on
the top of some ridges and knolls; Crossplain, Harps,
Prosper, and Whitewood soils in swales; Davison,
Hand, and Henkin soils on some rises; and Worthing
soils in some depressions. Also in this association are
areas of Marsh in some of the wetter depressions.

Runoff is medium in much of this association, and
it ponds on the Tetonka soil. Most areas have medium
fertility but some cultivated areas of Ethan soils have
low fertility. Farming is delayed by wetness on Tetonka
soils and on some minor soils. The hazard of erosion
on Clarno and Ethan soils is the main management
concern. Maintaining fertility and tilth is also a man-
agement concern.

Most areas are cultivated. Corn, oats, sorghum, soy-
beans, and alfalfa are the main crops. Livestock pro-
duction is the main enterprise. Some of the crops are
grown for marketing, but most are grown for use by
beef cattle and hogs. A few dairy farms are in areas
of this association.

7. Hand-Clarno-Davison association

Well drained and moderately well drained, nearly level
to gently rolling, loamy soils that formed in glacial
melt-water deposits and glacial till on uplands

This association consists of a glacial plain that is
partly mantled by glacial melt-water deposits. The
short, convex slopes are nearly level to gently rolling
and are broken by swales, drainageways, and closed
depressions.

This association makes up about 16 percent of the
survey area. It is about 45 percent Hand soils, 25 per-
cent Clarno soils, 15 percent Davison soils, and 15
percent minor soils (fig. 6).

Hand and Clarno soils are well drained and nearly
level to gently rolling. Hand soils formed in glacial
melt-water deposits. They have a surface layer of dark
grayish brown loam. Their subsoil is grayish brown
loam in the upper part and light gray, calcareous loam
in the lower part. The underlying material is light
yellowish brown and light gray, calcareous silt loam
and loam.

Clarno soils formed in glacial till. They have a sur-

face layer of dark gray loam. Their subsoil is dark
grayish brown clay loam in the upper part and gray-
ish brown loam in the middle part. The lower part of
the subsoil and the underlying material are pale yellow
and light yellowish brown, calcareous loam.

Davison soils are moderately well drained and nearly
level to undulating. They are on low rises and formed
in glacial melt-water deposits. They. have a surface
layer of grayish brown loam. The underlying material
is light yellowish brown loam and silt loam to a depth
of 87 inches. Below that the layers are pale yellow fine
sandy loam and very fine sandy loam. The soil ma-
terial is calcareous throughout.

Minor soils in this association include Betts soils on
ridges and knolls; Bonilla, Crossplain, Dimo, Prosper,
and Whitewood soils in swales and drainageways;
Delmont, Enet, Henkin, Storla, and Talmo soils in
areas of sandy or gravelly melt-water deposits; and
Tetonka and Worthing soils in closed depressions.

Runoff is slow to medium, depending on the degree
of slope. The major soils in this association are medium
in fertility. The high content of lime in the Davison
soils, however, affects crop growth and makes them
susceptible to soil blowing. The nearly level Hand and
Clarno soils have few or no limitations for crops. The
main management concerns are controlling erosion on
the undulating to gently rolling soils, controlling soil
blowing, especially on the Davison soils, and maintain-
ing fertility and tilth.

Most areas are cultivated. Corn, oats, soybeans,
sorghum, and alfalfa are the main crops. Livestock
production is the main enterprise. Some of the annual
crops are produced for marketing, but much of the
feed and forage crops are grown for use by beef cattle
and hogs. A few dairy farms are in areas of this
association.

8. Crossplain-Clarno-Tetonka association

Poorly drained and well drained, nearly level and level,
loamy and silty soils that formed in glacial till and
alluvium on uplands

This association is on uplands in Hutchinson County.
It is characterized by mostly nearly level, broad flats
that are dissected by wide swales and drainageways
separated by low rises. Many small, closed depressions
dot the landscape. The drainage pattern is poorly de-
fined in much of the area.

This association makes up about 4 percent of the
survey area. It is about 25 percent Crossplain soils,
25 percent Clarno soils, 15 percent Tetonka soils, and
35 percent minor soils.

Crossplain soils are poorly drained and nearly level.
They are in concave swales and shallowly depressed
drainageways. The surface layer is very dark gray clay
loam. The subsoil is heavy clay loam that is very dark
gray and dark gray in the upper part and gray in the
lower part. The underlying material is gray calcare-
ous clay loam and loam.

Clarno soils are well drained and nearly level. They
formed in glacial till and are on very slight rises that
are plane to slightly convex. The surface layer is dark
gray loam. The subsoil is dark grayish brown clay
loam in the upper part and grayish brown loam in the
middle part. The lower part of the subsoil and the un-
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Figure 6.—Pattern of soils and geologic material in association 7.

derlying material are pale yellow and light yellowish
brown calcareous loam.

Tetonka soils are poorly drained and level or nearly
level. They formed in local alluvium and are in closed
depressions or in the low parts of some drainageways
or swales. The surface layer is dark gray silty clay
loam. The subsurface layer is dark gray and gray silt
loam. The subsoil is dark gray and grayish brown silty
clay. The underlying material is gray and light gray
calcareous clay loam and loam.

Minor soils in this association include Davison and
Hand soils on some of the more pronounced rises;
Dimo, Harps, and Prosper soils in some swales and
drainageways; and Dudley and Stickney soils on flats.

Runoff is slow and ponds on the Tetonka soil. Farm-
ing is delayed by wetness from flooding or from a sea-
sonal high water table. In wet years, crops on the
Tetonka soil drown unless drainage is provided. Major
soils have medium to high fertility. Maintaining fer-
tility and tilth and reducing wetness on the Crossplain
and tTe’conka soils are the main concerns of manage-
ment.

Most areas are cultivated, but some of the poorly

drained soils are used for hay and pasture. Corn, oats,
sorghum, soybeans, and alfalfa are the main crops.
Livestock production is the main enterprise. Some of
the annual crops are grown for marketing, but much
of the feed and forage crops are grown for use by beef
cattle and hogs. A few dairy farms are in areas of this
association, 4

Description of the Soils

This section describes each soil series in detail and
then, briefly, each mapping unit in that series. Unless
stated otherwise, what is stated about the soil series
holds true for the mapping units in that series. Thus,
to get full information about any one mapping unit, it
is necessary to read both the description of the map-
ping unit and the description of the soil series to
which it belongs.

The mapping units on the detailed soil maps repre-
sent an area on the landscape made up mostly of the
soil or soils for which the unit is named. Most of the
delineations shown on the detailed soil map are phases
of soil series.
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The descriptions together with the soil maps can
be useful in determining the potential of soil and in
managing it for food and fiber production; in planning
land use and in developing soil resources; and in en-
hanecing, protecting, and preserving the environment.
More information for each mapping unit, or soil, is
givien' in the section “Use and Management of the
Soils.”

Soils that have profiles that are almost alike make
up a sotl sertes. A profile is the sequence of horizons,
or layers, from the surface down to rock or other un-
derlying material. Except for allowable differences in
texture of the surface layer or of the underlying sub-
stratum, all the soils of a series have major horizons
that are similar in composition, thickness, and arrange-
ment in the profile. A soil series commonly is named
for a town or geographic feature near the place where
a soil of that series was first observed and mapped.
Clarno and Ethan, for example, are the names of two
soil series in the survey area.

The soil profile is an important part of the descrip-
tion of each soil series. The profile of each soil series
is described twice. The first description is brief and
in terms familiar to a layman. The second is more de-
tailed and is for those who need to make thorough and
precise studies of soils. Color terms are for dry soil
unless otherwise stated.

Soils of one series can differ in texture of the sur-
face layer or in the underlying substratum and in
slope, erosion, stoniness, salinity, wetness, or other
characteristics that affect their use. On the basis of
such differences, a soil series is divided into phases.
The name of a soil phase commonly indicates a feature
that affects use or management. For example, Clarno
loam, 0 to 3 percent slopes, is one of several phases
within the Clarno series.

Some mapping units are made up of two or more
dominant kinds of soil. Two such mapping units are
shown on the soil map of this survey area: soil com-
plexes and undifferentiated groups.

A soil complex consists of areas of two or more
soils that are so intricately mixed or so small in size
that they cannot be shown separately on the soil map.
Each area includes some of each of the two or more
dominant soils, and the pattern and proportion are
somewhat similar in all areas. Dudley-Stickney com-
plex, 0 to 2 percent slopes, is an example,

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one
of the dominant (named) soils or may have all of
them. Betts and Ethan loams, 15 to 40 percent slopes,
is an undifferentiated group in this survey area.

Most mapping units include small, scattered areas of
soils other than those that appear in the name of the
mapping unit. Some of these soils have properties that
differ substantially from those of the dominant soil or
soils and thus could significantly affect use and man-
agement of the mapping unit. These soils are described
in the description of each mapping unit. Some of the
more unusual or strongly contrasting soils that are
included are identified by a special symbol on the soil
map.

Most mapped areas include places that have little
or no soil material and support little or no vegetation.
Such places are called miscellaneous areas; they are
delineated on the soil map and given descriptive names.
Marsh is an example. Some of these areas are too
small to be delineated and are identified by a special

- symbol on the soil map.

Preceding the name of each mapping unit is a sym-
bol that identifies the mapping unit on the detailed
soil map. Listed at the end of each description of a
mapping unit are the interpretive groups in which the
mapping unit has been placed—the capability unit,
pasture group, windbreak group, and range site.

The names of some soils do not agree fully with
those in published surveys of adjacent counties. This
is due to change in concepts of soil series in the appli-
cation of the soil classification system.

The acreage and proportionate extent of each map-
ping unit are given in table 1, and additional informa-
tion on properties, limitations, capabilities, and
potentials for many soil uses is given for each kind of
soil in other tables in this survey. (See “Summary of
Tables.”) Many of the terms used in describing soils
are defined in the Glossary and in the Soil Survey
Manual (5).2

Betts Series

The Betts series consists of deep, well drained to ex-
cessively drained, undulating to steep, loamy soils on
uplands. These soils formed in glacial till. The native
vegetation consisted of mid and short grasses.

In a representative profile the surface layer is dark
gray loam about 5 inches thick. The subsoil, about 4
inches thick, is grayish brown loam. The underlying
material is light brownish gray and light yellowish
brown loam. All layers are calcareous.

Betts soils have low fertility and organic-matter
content. Permeability is moderately slow below a depth
of 32 inches. The available water capacity is high.

Most areas remain in native grassland and are used
for grazing. Some of the less steep areas are cultivated.

Representative profile of Betts loam, in an area of
Betts and Ethan loams, 15 to 40 percent slopes, in
native grassland, 418 feet north and 400 feet west of
the southeast corner of sec. 4, T. 102 N., R. 59 W.

A1—0 to 5 inches; dark gray (10YR 4/1) loam,
black (10YR 2/1) moist; weak fine
granular structure; slightly hard, very
friable, slightly sticky and slightly plas-
tic; slight effervescence; mildly alkaline;
clear smooth boundary.

B2—5 to 9 inches; grayish brown (2/5Y 5/2)
loam, dark grayish brown (2/5Y 4/2)
moist; weak coarse prismatic structure
parting to weak medium and fine sub-
angular blocky; slightly hard, friable,
slightly sticky and slightly plastie; coat-
ings that are very dark grayish brown
(2.5Y 3/2), moist, on vertical faces of
peds; strong effervescence; mildly alka-
line; clear wavy boundary.

*Italic numbers in parentheses refer to References, p. 127.
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TABLE 1.—Acreage and proportionate extent of the soils
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Total—
Map Soil Hanson |Hutchinson
symbol County County
Area Extent
Acres Acres Acres Pet

BeE Betts and Ethan loams, 15 to 40 percent slopes . _______ 11,725 22,700 34,425 4.3
Bo Bon loam _______ _____ 1,405 0 1,405 0.2
Ca Chaska soils .o 740 2,905 3,645 0.5
Cb Chaska soils, channeled —_______________ 2,805 10,775 13,580 1.7
Cc Clamo silty elay loam _________________________________ 3,070 2,930 6,000 0.8
CdA Clarno loam, 0 to 3 percent slopes ——______ ——— —_—— 76,130 91,025 167,155 21.0
Cds Clarno loam, 3 to 6 percent slopes ____________ 23,120 53,635 76,755 9.6
CeA Clarno-Davison loams, 0 to 2 percent slopes __________________________ 0 10,790 10,790 1.4
CeB Clarno-Davison loams, 2 to 4 percent slopes —___ ______________________ 15,470 12,300 27,770 3.5
CnC Clarno-Ethan loams, 6 to 9 percent slopes __________ 6,275 12,315 18,590 2.3
CsA Clarno-Stickney loams, 0 to 2 percent slopes —_ . ___________ - 0 4,900 4,900 0.6
Ct Crossplain-Harps complex ____ ______ _—— _ 0 3,390 3,390 0.4
DaB Davis loam, 2 to 6 percent slopes —_______ — 1,510 3,860 5,370 0.7
DaC Davis loam, 6 to 9 percent slopes - 270 0 270 )
DbA Davison soils, 0 to 3 percent slopes - __ 900 2,406 3,305 04
DcB Davison-Onita complex, 2 to 6 percent slopes __ —— - 0 1,325 1,325 0.2
DeA Delmont loam, 0 to 3 percent slopes 195 3,795 3,990 0.5
DeB Delmont loam, 3 to 6 percent slopes 1,990 2,250 4,240 0.5
DmB Delmont-Rock outerop complex, 2 to 9 percent slopes - 430 0 430 0.1
DnD Delmont-Talino complex, 6 to 12 percent slopes . ______________ 590 915 1,505 0.2
Do Dimo loam _______________ - 770 1,605 2.375 0.3
DsA Dudley-Stickney complex, 0 to 2 percent slopes —— o ________ 8,820 10,840 19,660 2.5
Du Durrstein silt loam ____ . ______________ 600 1,205 1,805 0.2
EaC Egan silt loam, 6 to 9 percent slopes - _____________ ——— 0 835 835 0.1
EbC2 Egan-Betts complex, 3 to 9 percent slopes, eroded __ 0 1,280 1,280 0.2
EgB Egan and Wentworth silt loams, 2 to 6 percent slopes —— o ________ 0 4,440 4,440 0.6
EnA Enet loam, 0 to 2 percent slopes 2,740 0 2,740 0.3
EtB Ethan-Betts loams, 3 to 6 percent slopes _ 0 5,090 5,090 0.6
EtC2 Ethan-Betts loams, 6 to 9 percent slopes, eroded ______________________ 0 8,305 8,305 1.0
EtD Ethan-Betts loams, 9 to 15 percent slopes —________ —— 3,560 8,675 12,235 1.5
EuB Ethan-Clarno loams, 2 to 6 percent slopes ____________________________ 730 0 730 0.1
EuC Ethan-Clarno loams, 6 to 9 percent slopes - 3,440 0 3,440 0.4
EwC Ethan-Homme complex, 6 to 9 percent slopes 1,210 1,210 0.2
Fa Fedora soils ________ 655 655 0.1
HaA Hand loam, 0 to 3 percent slopes ————____ - — 12,425 13,710 26,135 3.3
HaB Hand loam, 3 to 6 percent slopes —— 5,885 14,000 19,885 2.5
HaC Hand loam, 6 to 9 percent slopes _._______________ 2,255 2,725 4,980 0.6
HbC Hand-Betts loams, 6 to 9 percent slopes ___________ 0 1,335 1,335 0.2
HeA Hand-Bonilla loams, 0 to 3 percent slopes 0 1,485 1,485 0.2
HdB Hand-Davison loams, 3 to 6 percent slopes —__.____ 3,740 6,660 10,400 1.3
HmA Henkin fine sandy loam, 0 to 2 percent slopes _____ 1,065 0 1,065 0.1
HmB Henkin fine sandy loam, 2 to 6 percent slopes _________________________ 2,270 4,010 6,280 0.8
HnB Henkin variant fine sandy loam, 0 to 6 percent slopes 210 1,700 1,910 0.2
HoC Homme-Ethan complex, 6 to 9 percent slopes ____ . 0 2,150 2,150 0.3
HtA Homme-Onita complex, 0 to 2 percent slopes —____ 0 3,200 3,200 0.4
‘H18B Homme-Onita complex, 2 to 6 percent slopes ___ ____ 0 5,950 5,950 0.7
Ja James silty clay ____________ —e 870 870 1,740 0.2
La Lamo silty clay loam ____________________ — 395 2,160 2,555 0.3
Lm Lamo-Wann complex, frequently flooded IR 1,050 605 1,655 0.2
Ma Marsh o _________ 2,680 1,695 4,275 0.5
OsA Onita silt loam, 0 to 8 percent slopes ___ . ___________ . _________ 0 820 820 0.1
PcA Prosper-Clarno loams, 0 to 2 percent slopes —— - ——— - —o—ee_ 11,930 66,425 78,355 9.8
Pr Prosper-Stickney complex ——— o _________ o _______ 29,600 33,185 62,785 7.9
Ps Prosper and Crossplain soils —______________________ 0 13,565 13,565 1.7
ReB Redstoe silt loam, 0 to 6 percent slopes _ — 760 0 760 0.1
Sa Salmo silty clay loam __ o 1,250 2,035 3,285 04
St Storla variant loam . __ 0 635 635 0.1
Te Tetonka silty clay loam - o 21,790 27,875 49,665 6.2
Tt Tetonka-Harps complex —_ 1,740 6,900 8.640 1.1
Tw Tetonka and Whitewood silty clay loams __ —_—— —- 3,845 14,000 17,845 2.2
Wa Wann loam _______________________ 0 795 795 0.1
Ww Worthing silty clay loam .. _____ __________ o _____ 3,385 4,470 7.855 1.0
Water areas e 1,170 1,855 3,025 0.4
Gravel pits and quarries _ S 340 430 770 0.1
Total o - 275,840 521,600 | 797,440 100.0

* Less than 0.1 percent.
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Cleca—9 to 14 inches; light brownish gray (2/5Y
6/2) loam, olive brown (2/5Y 4/3)
moist; weak coarse subangular blocky
structure parting to weak medium and
fine subangular blocky; slightly hard,
friable, slightly sticky and slightly plas-
tic; common medium segregations of
lime; strong effervescence; mildly alka-
line; gradual wavy boundary.

C2ca—14 to 32 inches; light yellowish brown
(2/5Y 6/3) loam, olive brown (2/5Y
4/8) moist; few fine and medium distinct
mottles of olive yellow (2/5Y 6/6)
moist; massive; hard, friable, slightly
sticky and slightly plastic; common me-
dium segregations of lime; strong ef-
fervescence; mildly alkaline; diffuse
boundary.

C3—32 to 60 1nches light yellowish brown (2/5Y
6/3) loam olive brown (2.5Y 4/4)
moist; many medium distinct mottles of
olive yellow (5Y 6/6) and yellowish
brown (10YR 5/6) moist; massive; hard,
friable, slightly sticky and slightly plas-
tic; few medium segregations of lime;
strong effervescence; mildly alkaline.

The solum is less than 10 inches thick. Free car-
bonates are at or within 3 inches of the surface. Re-
action throughout the profile is mildly alkaline or
moderately alkaline. A few pebbles, cobbles, or stones
are scattered throughout some profiles. The A horizon
is very dark gray to grayish brown, but the Ap horizon
is light brownish gray in some cultivated areas. It is
3 to 5 inches thick. The B2 horizon ranges from gray-
ish brown to light yellowish brown. The C horizon is
grayish brown to pale olive in hue of 2.5Y or 5Y and
is loam or clay loam. Mottles in the C horizon are relict
from glacial till. Segregations of lime are common or
many in the Ceca horizon. In places, nests of gypsum
crystals are in the lower part of the C horizon.

Betts soils are mapped with Egan, Ethan, and Hand
soils and are near Talmo soils. They have a thinner
A horizon than Egan, Ethan, and Hand soils; and they
are less gravelly and contain more clay in the C horizon
than Talmo soils.

BeE—Betts and Ethan loams, 15 to 40 percent
slopes. These soils are on hills and ridges. Areas range
from 5 to 200 acres in size. Slopes are mostly short
and convex. Some of the mapped areas are mostly
Betts soil, others are mostly Ethan soil, and some are
made up of both soils in varying proportions. Betts
soil generally is on the upper side slopes and crests of
ridges and knolls. Ethan soil is on the side of ridges
and knolls and generally is less steep than Betts soil.
The Betts soil has the profile described as representa-
tive of the series. The Ethan soil commonly has a non-
calcareous surface layer. Small stony areas, 1 to 5
acres in size, are in some of the mapped areas.

Included with these soils in mapping are small areas
of Clarno, Davis, Delmont, Hand, Henkin, and Talmo
soils. Clarno, Davis, Hand, and Henkin soils are mainly
in the lower part of the landscape where slopes are
more gentle. The Delmont and Talmo soils are on some
of the well-rounded tops of ridges and knolls.

Runoff is medium to rapid. The hazard of erosion

is very severe if the plant cover is removed. Control-
ling erosion is the main concern of management.

Almost all areas remain in native grassland and are
used for grazing. These soils are unsuited to cultiva-
tion because of the hilly to steep slopes and the very
severe erosion hazard. Windbreak group 10; Betts soil
is in capability unit VIIe-1, not placed in a pasture
group; Ethan soil is in capability unit VIe-3, pasture
group G.

Bon Series

The Bon series consists of deep, moderately well
drained, nearly level, loamy soils on bottom lands.
These soils formed in alluvium. The native vegetation
consisted mainly of tall and mid grasses.

In a representative profile the surface layer, about
22 inches thick, is very dark gray loam in the upper
part and gray calcareous loam in the lower part. The
next layer, to a depth of 40 inches, is dark gray cal-
careous silt loam and loam. The underlying material,
to a depth of 55 inches, is gray calcareous loam. Gray-
ish brown calcareous sandy loam is at a depth of 55
inches.

Bon soils have high fertility and organic-matter
content. Permeability is moderate, and the available
water capacity is moderate or high. Most areas are
subject to flooding.

Some areas are cultivated, but many narrow areas
along stream channels remain in native grassland and
are used for hay and for grazing.

Representative profile of Bon loam, in native grass-
land, 235 feet south and 130 feet east of the northwest
corner of sec. 3, T. 103 N, R. 59 W.

A11—0 to 3 inches; very dark gray (10YR 3/1)
loam, black (10YR 2/1) moist; weak
medium and fine subangular blocky
structure; hard, very friable, slightly
sticky and slightly plastic; neutral clear
wavy boundary.

A12—3 to 12 inches; very dark gray (10YR 3/1)
loam, black (10YR 2/1) moist; weak
coarse prismatic structure parting to
weak coarse and medium subangular
blocky ; hard, very friable, slightly sticky
and slightly plastic; neutral; abrupt
wavy boundary.

A13—12 to 22 inches; gray (10YR 5/1) loam,
very dark gray (10YR 3/1) moist; weak
coarse prismatic structure parting -to
weak medium and coarse subangular
blocky; hard, very friable, slightly sticky
and slightly plastic; common fine segre-
gations of lime; strong effervescence;
mildly alkaline; abrupt wavy boundary

A11b—22 to 32 inches; dark gray (10YR 4/1)
silt loam, black (10YR 2/1) moist; weak
coarse prismatic structure parting to
weak coarse and medium subangular
blocky ; hard, friable, slightly sticky and
slightly plastic; few fine streaks of gyp-
sum; few fine segregations of lime; vio-
lent effervescence; moderately alkaline;
clear wavy boundary.

A12b—32 to 40 inches; dark gray (10YR 4/1)
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loam, very dark gray (10YR 3/1) moist;
weak medium and coarse subangular
blocky structure; hard, very friable,
slightly sticky and slightly plastic; com-
mon fine segregations of lime; strong
effervescence; moderately alkaline; grad-
ual wavy boundary.

C1—40 to 55 inches; gray (10YR 5/1) loam, very
dark gray (10YR 3/1) moist; massive;
slightly hard, very friable, slightly sticky
and slightly plastic; many fine segrega-
tions of lime; violent effervescence; mod-
erately alkaline; clear wavy boundary.

C2—55 to 60 inches; grayish brown (10YR 5/2)
sandy loam, very dark grayish brown
(10YR 3/2) moist; massive; soft, very
friable; strong effervescence; mildly
alkaline.

Free carbonates are at or within 16 inches of the
surface. The A horizon is very dark gray to grayish
brown in hue of 10YR or 2.5Y. It commonly is loam
but ranges from very fine sandy loam to silt loam. It
is 20 to 40 inches thick. Some profiles lack a buried A
horizon, and some have an AC horizon. The C horizon
is gray to light yellowish brown in hue of 10YR or
2.5Y. It commonly is stratified with finer and coarser
textures ranging from loamy sand to silty clay loam.

Bon soils are better drained than Chaska, Clamo,
James, Lamo, and Salmo soils which also are on bottom
lands. In addition, Bon soils contain less clay than
Clamo and James soils and are less silty than Lamo
and Salmo soils.

Bo—Bon loam. This soil is nearly level and is on
bottom lands along small streams in Hanson County.
Areas are long and narrow and range from 5 to 40
acres in size. Slopes are 0 to 2 percent. In places this
]soil has a surface layer of very fine sandy loam or silt
oam.

Included with this soil in mapping are small areas
of Chaska and Davis soils. The Chaska soil is in the
lower part of the landscape near the stream channel,

and the Davis soil is on foot slopes on the edge of the

mapped areas.

Runoff is slow. Most areas are subject to flooding
from stream overflow or from runoff received from
adjacent uplands. In most years, however, the addi-
tional moisture is beneficial. This soil has few or no
limitations for use as cropland. Maintaining fertility
is the main concern of management.

This soil is well suited to all crops commonly grown
in the survey area. Most of the larger areas are used
for crops; some narrow areas remain in native grass-
land and are used for hay and pasture. Capability unit
I-1, pasture group X, windbreak group 1.

Bonilla Series

The Bonilla series consists of deep, moderately well
drained, nearly level, loamy soils on uplands, in swales,
and on foot slopes. These soils formed in alluvium that
washed from adjacent soils and in stratified glacial
drift or glacial melt-water deposits. The native vege-
tation consisted mainly of tall and mid grasses.

In a representative profile the surface layer is dark
gray loam about 9 inches thick. The subsoil, about 28

inches thick, is loam that is dark gray in the upper
part, grayish brown in the middle part, and light
brownish gray and light gray in the lower part. The
lower part is caleareous. The underlying material is
light yellowish brown, calcareous silt loam, fine sandy
loam, and light clay loam.

Bonilla soils have high fertility and organic-matter
content. Permeability is moderate in the subsoil and
moderate to moderately slow in the underlying ma-
terial. The available water capacity is high. These
soils are subject to flooding for short periods, and they
?ave a seasonal high water table at a depth of 4 to 6

eet.

Most areas are cultivated, but some remain in native
grassland and are used for grazing and hay.

Bonilla soils in this survey area are mapped only
with Hand soils.

Representative profile of Bonilla loam, in an area of
Hand-Bonilla loams, 0 to 3 percent slopes, in cultiva-
tion, 883 feet west and 860 feet north of the southeast
corner of sec. 20, T. 98 N., R. 57 W.

Ap—0 to 9 inches; dark gray (10YR 4/1) loam,
black (10YR 2/1) moist; weak fine gran-
ular structure; hard, very friable, slightly
sticky; slightly acid; clear wavy bound-

ary.

B21—9 to 18 inches; dark gray (10YR 4/1) loam,
black (10YR 2/1) moist; weak coarse
and medium prismatic structure parting
to weak medium and coarse subangular
blocky; hard, very friable, slightly
sticky; slightly acid; clear wavy bound-

ary.

B22—18 to 24 inches; grayish brown (10YR 5/2)
loam, very dark grayish brown (10YR
3/2) moist; weak coarse prismatic struc-
ture parting to weak and moderate me-
dium subangular blocky; hard, friable,
slightly sticky; slightly acid; clear wavy
boundary.

B31ca—24 to 80 inches; light brownish gray (2.5Y
6/2) loam, dark grayish brown (2.5Y
4/2) moist; weak coarse prismatic struc-
ture parting to weak coarse subangular
blocky; very hard, friable, slightly
sticky ; few medium segregations of lime;
strong effervescence; moderately alka-
line; gradual irregular boundary.

B32ca—30 to 37 inches; light gray (2.5Y 7/2)
loam, grayish brown (2.5Y 5/2) moist;
weak coarse subangular blocky struc-
ture; very hard, friable, slightly sticky;
many medium segregations of lime;
strong effervescence; moderately alka-
line; clear wavy boundary.

Clca—37 to 47 inches; light yellowish browm
(2.5Y 6/3) silt loam, olive brown (2.5Y
4/3) moist; weak coarse subangular
blocky structure; hard, friable, slightly
sticky; many medium segregations of
lime; strong effervescence; moderately
alkaline; clear wavy boundary.

C2—47 to 56 inches; light yellowish brown (2.5Y
6/3) fine sandy loam, olive brown (2.5Y
4/3) moist; massive; slightly hard, very
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friable, slightly sticky; few fine and me-
dium segregations of lime; strong effer-
vescence; moderately alkaline; clear
wavy boundary.

C3—56 to 60 inches; light yellowish brown (2.5Y
6/3) and gray (2.5Y 6/1) light clay
loam, olive brown (2.5Y 4/4) and dark
gray (2.5Y 4/1) moist; few medium and
fine distinet mottles of olive yellow (2.5Y
6/6) and yellowish brown (10YR 5/6)
moist; massive; hard, friable, slightly
sticky; strong effervescence; moderately
alkaline.

Depth to free carbonates is 21 to 33 inches. The A
horizon is very dark gray to dark grayish brown. It
commonly is loam, but in places it is silt loam or light
clay loam. It is 8 to 10 inches thick and is slightly acid
or neutral. The B2 horizon has hue of 10YR or 2.5Y
and is loam or light clay loam. It is 18 to 23 inches
thick and is slightly acid to mildly alkaline. The B3
and C horizons are gray to pale olive in hue of 2.5Y
or 5Y. Texture is stratified, and some profiles contain
1- to 10-inch lenses of silty clay loam or loamy sand.
The lower part of the C horizon in some pedons has
nests of gypsum crystals.

Bonilla soils are mapped with Hand soils and are
near Crossplain, Davison, and Tetonka soils. They are
better drained and have a less clayey B horizon than
Crossplain and Tetonka soils. Bonilla soils are deeper
than Davison soils and have dark colors, when moist,
at a greater depth than Hand soils.

Chaska Series

The Chaska series consists of deep, somewhat poorly
drained to poorly drained, nearly level, silty and loamy
soils on bottom land. These soils formed in alluvium.
The native vegetation consisted of tall grasses, sedges,
and deciduous trees and shrubs.

In a representative profile the surface layer is about
28 inches thick. The upper 8 inches is very dark gray
silt loam, and the rest is very dark gray calcareous
loam. The underlying material, to a depth of 47 inches,
is dark gray calcareous fine sandy loam. Gray and
grayish brown calcareous loamy fine sand is at a depth
of 47 inches.

Chaska soils have high fertility and organic-matter
content. Permeability is moderate to a depth of 28
inches and moderately rapid in the underlying ma-
terial. The available water capacity is moderate or
high. These soils are subject to stream flooding. Early
in the growing season they have a seasonal water table
at a depth of 1 to 3 feet.

Some of the larger areas are cultivated, but many
areas remain in native vegetation and are used for
hay crops and for grazing.

Representative profile of Chaska silt loam, in an
area of Chaska soils, in cultivation, 500 feet south and
255 feet east of the northwest corner of sec. 3, T.
99 N, R. 57T W,

Ap—oO0 to 8 inches; very dark gray (10YR 38/1)
silt loam, black (10YR 2/1) moist; weak
medium subangular blocky structure
parting to weak fine granular; slightly
hard, very friable, slightly sticky and

slightly plastic; neutral; abrupt wavy
boundary.

A12-—8 to 20 inches; very dark gray (10YR 3/1)
loam, black (10YR 2/1) moist; weak
coarse prismatic structure parting to
weak coarse and medium subangular
blocky; slightly hard, very. friable,
slightly sticky and slightly plastic;
bleached sand grains on vertical faces
of peds; slight effervescence ; mildly alka-
line; abrupt wavy boundary.

A13g—20 to 28 inches; very dark gray (10YR
3/1) loam, black (10YR 2/1) moist;
common fine distinet mottles of olive yel-
low (2.5Y 6/6) moist; weak medium and
coarse subangular blocky structure;
slightly hard, very friable; strong effer-
vescence; mildly alkaline; clear wavy
boundary. :

Clg—28 to 47 inches; dark gray (10YR 4/1) fine
sandy loam, very dark brown (10YR
2/2) moist; common fine distinct mottles
of olive yellow (2.5Y 6/6) moist; mas-
sive; soft, very friable; strong effer-
vescence; mildly alkaline; clear wavy
boundary.

C2g—A47 to 60 inches; gray (10YR 5/1) and gray-
ish brown (10YR 5/2) loamy fine sand,
very dark grayish brown (10YR 3/2)
moist; many fine distinct mottles of olive
vellow (2.5Y 6/6) moist; single grained;
%pose; strong effervescence; mildly alka-
ine.

Depth to free carbonates is less than 10 inches. Re-
action below a depth of 10 inches is mildly alkaline or
moderately alkaline. The A horizon is very dark gray
to dark grayish brown in hue of 10YR or 2.5Y. It com-
monly is loam or silt loam, but in places is very fine
sandy loam. It is 20 to 40 inches thick. Some profiles
have an AC horizon. The C horizon is dark gray to pale
vellow in hue of 10YR, 2.5Y, or 5Y. It commonly is
stratified with a finer or coarser texture ranging from
gravelly sand to silty clay loam.

Chaska soils in this survey area are not so wet as is
defined in the range for the series and they contain
more sand in the C horizon, but these differences do
not significantly alter their use or behavior.

Chaska soils are near Clamo, Lamo, and Wann soils.
They are less clayey than the Clamo soils and are
more poorly drained than the Lamo and Wann soils.
Chaska soils also have more sand and less silt than the
Lamo soils and contain more clay than the Wann soils.

Ca—Chaska soils. These soils are nearly level and
are on bottom land. Areas are irregular in shape and
range from 5 to 75 acres in size. Slopes are 0 to 2
percent. The surface layer is silt loam, loam, or very
fine sandy loam, and in some mapped areas all of these
textures are present. A profile of a Chaska silt loam is
described as representative of the series.

Included with these soils in mapping are small areas
of Bon, Davis, and Salmo soils. Bon soils are on slightly
higher levels of the landscape. Davis soils are on foot
slopes and fans on the edge of the mapped areas. Salmo
soils are in some of the low areas with Chaska soil.

Runoft is slow. Farming is delayed in some years by
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wetness caused by flooding and a high water table. In
other years drainage is adequate for crops. Wetness
is the main concern of management.

Many of the larger areas are cultivated. The soils
are better suited to late-seeded row crops than to
spring-sown small grain. Alfalfa and tame grass are
important crops. Areas in native vegetation are used
for grazing and for wildlife. Capability unit ITw-3,
pasture group A, windbreak group 2.

Cb—-Chaska soils, channeled. These soils are nearly
level and are on bottom lands. Slopes are 0 to 2 per-
cent. Areas are long and narrow and range from 5 to
20 acres in size. They are dissected by stream channels
and meander scars. The surface layer is silt loam, loam,
or very fine sandy loam. Sandy to loamy overwash of
recent alluvium is on the surface in some low areas
adjacent to the channels. These soils have mottled
colors nearer the surface than is described as repre-
sentative of the series.

Included with these soils in mapping are small areas
of Bon, Davis, Lamo, Salmo, and Wann soils. Bon and
Davis soils are on some of the higher levels of the
flood plain. Lamo and Wann soils are intermingled
with Chaska soils. Salmo soils are in some of the
meander scars.

Runoff is slow. These soils are subject to frequent
flooding, and they have a water table that is near the
surface early in the growing season. The meandering
stream channels that dissect the areas make farming
impractical.

Most areas remain in native vegetation and are used
for grazing and wildlife, but a few areas are culti-
vated. Alfalfa and tame grasses are the main crops.
Capability unit VIw-—1, pasture group A, windbreak
group 10.

Clamo Series

The Clamo series consists of deep, poorly drained,
nearly level, silty soils on bottom lands. These soils
formed in alluvium and have a clayey subsoil. The
native vegetation consisted mainly of tall grasses and
deciduous trees and shrubs.

In a representative profile the surface layer is about
11 inches thick. The upper part is very dark gray silty
clay loam, and the lower part is dark gray silty clay.
The subsoil, about 20 inches thick, is silty clay that is
dark gray in the upper part and gray in the lower part.
The lower part of the subsoil is calcareous. The under-
lying material is dark gray and gray silty clay and
contains nests of gypsum crystals.

Clamo soils have high fertility and organic-matter
content. Permeability is slow, and the available water
capacity is moderate or high. These soils are subject
to stream flooding. Early in the growing season a sea-
sonal high water table is at a depth of 2 to 3 feet.

Many areas are cultivated. Some remain in native
vegetation and are used for hay crops and for grazing.

Representative profile of Clamo silty clay loam, in
native grassland, 1,845 feet west and 450 feet north
of the southeast corner of sec. 22, T. 99 N., R. 58 W.

A11—0 to 5 inches; very dark gray (2.5Y 3/1)
silty clay loam, black (2.5Y 2/1) moist;
weak fine granular structure; hard, fri-

able, sticky and plastic; neutral; clear
wavy boundary,

A12—5 to 11 inches; dark gray (2.5Y 4/1) silty
clay, black (2.5Y 2/1) moist; weak me-
dium and fine subangular blocky struc-
ture; hard, firm, sticky and plastic;
mildly alkaline; clear wavy boundary.

B2g—11 to 15 inches; dark gray (2.5Y 4/1) silty
clay, black (2.5Y 2/1) moist; weak
coarse prismatic structure parting to
weak medium and fine subangular
blocky; hard, firm, sticky and plastic;
mildly alkaline; clear wavy boundary.

B31gea—15 to 25 inches; gray (2.5Y 5/1) silty
clay, very dark gray (2.5Y 3/1) moist;
weak coarse prismatic structure parting
to moderate medium subangular blocky ;
hard, firm, sticky and plastic; many me-
dium and fine segregations of lime;
strong effervescence; mildly alkaline;
gradual wavy boundary.

B32gca—25 to 31 inches; gray (5Y 5/1) silty
clay, very dark gray (5Y 3/1) moist;
weak coarse prismatic structure parting
to moderate medium and fine subangular
blocky and blocky; very hard, very firm,
sticky and plastic; many coarse and me-
dium segregations of lime; violent effer-
vescence; mildly alkaline; clear wavy
boundary.

Clges—31 to 38 inches; dark gray (5Y 4/1) silty
clay, very dark gray (5Y 3/1) moist;
weak coarse prismatic structure parting
to moderate medium subangular blocky;
very hard, firm, sticky and plastic; many
fine and medium nests of gypsum crys-
tals; common medium segregations of
lime; slight effervescence; moderately
alkaline; clear wavy boundary.

C2gcs—38 to 54 inches; dark gray (5Y 4/1) silty
clay, very dark gray (5Y 3/1) moist;
weak coarse prismatic structure parting
to weak medium and fine subangular
blocky; very hard, very firm, sticky and
plastic; many medium and coarse nests
of gypsum crystals; mildly alkaline:
gradual wavy boundary.

C3ges—54 to 60 inches; dark gray (5Y 4/1) and
gray (5Y 5/1) silty clay, very dark gray
(Y 3/1) moist; massive; very hard,
very firm, sticky and plastic; common
medium and coarse nests of gypsum
crystals; mildly alkaline.

The solum is 24 to 36 inches thick. Depth to free
carbonates is 14 to 19 inches. The A horizon has hue
of 10YR or 2.5Y and is 8 to 12 inches thick. The B2
horizon has hue of 2.5Y or 5Y and is 4 to 7 inches
thick. The B3 horizon is dark gray or gray in hue of
2.5Y or 5Y and in places is silty clay loam. The C
horizon is dark gray to light gray in hue of 2.5Y or
5Y. It is silty clay or silty clay loam and in places is
stratified with lenses of silt loam to loamy sand. Some
profiles do not have nests of gypsum crystals in the
lower part of the C horizon. In places a buried A
horizon is in the C horizon.
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Clamo soils are near Chaska, James, Lamo, Salmo,
and Wann soils. They are more clayey below the A
horizon than Chaska, Lamo, and Wann soils and con-
tain less salt than the James and Salmo soils.

Ce—Clamo silty clay loam. This soil is nearly level
and is on bottom lands mainly along the James River.
Areas are irregular in shape and range from 10 to
150 acres in size. Slopes are 0 to 2 percent. In places
the surface layer is silty clay, and in places the lower
-part of the underlying material is stratified with thin
layers of silty to sandy material.

Included with this soil in mapping are small areas
of Chaska, Davis, Lamo, and Wann soils. Chaska and
Wann soils are in the lower part of the landscape near
the river channel. Davis soils are on foot slopes and
fans on the edge of the stream valley, James soils are
in old channels, or meander scars, and Lamo soils are
on slight rises.

Runoff is slow. Farming is delayed in some years by
wetness resulting from flooding and from a high water
table. In other years drainage is adequate for crops.
This soil compacts and loses its tilth if farmed when
wet. Wetness and maintaining tilth are the main con-
cerns of management.

Many areas are cultivated. Corn, sorghum, and al-
falfa are the main crops. Capability unit IIw-3, pas-
ture group A, windbreak group 2.

Clarno Series

.The Clarno series consists of deep, well drained,
nearly level to gently rolling, loamy soils on uplands.
These soils formed in glacial till. The native vegetation
consisted of a mixture of tall, mid, and short grasses.

In a representative profile the surface layer is dark
gray loam about 9 inches thick. The subsoil, about 27
inches thick, is dark grayish brown clay loam in the
upper part, grayish brown loam in the middle part,
and pale yellow caleareous loam in the lower part. The
underlying material is pale yellow and light yellowish
brown, calcareous loam.

Clarno soils are medium in fertility and moderate
in organic-matter content. Permeability is moderate in
the subsoil and moderately slow in the underlying
material. The available water capacity is high,

Most areas are cultivated. A few areas remain in
native grass and are used for grazing and for hay.

Representative profile of Clarno loam, 0 to 3 percent
slopes, in cultivation, 1,850 feet east and 105 feet south
of the northwest corner of sec. 17, T. 97 N., R. 57 W.

Ap—O0 to 9 inches; dark gray (10YR 4/1) loam,
black (10YR 2/1) moist; weak medium
and fine subangular blocky structure
parting to weak fine granular; slightly
hard, very friable; neutral; abrupt
smooth boundary.

B21—9 to 12 inches; dark grayish brown (10YR
4/2) clay loam, very dark brown (10YR
2/2) moist; weak coarse and medium
prismatic structure parting to weak me-
dium subangular blocky; slightly hard,
friable, slightly sticky and slightly plas-
tic; mildly alkaline; clear wavy bound-

ary.

B22—12 to 16 inches; grayish brown (2.5Y 5/2)
loam, dark grayish brown (2.5Y 4/2)
moist; weak medium prismatic structure
parting to weak medium subangular
blocky; slightly hard, friable, slightly
sticky and slightly plastic; mildly alka-
line; clear wavy boundary.

B31ca—16 to 24 inches; pale yellow (2.5Y 7/3)
loam, light olive brown (2.5Y 5/3)
moist; weak coarse prismatic structure
parting to weak coarse and medium sub-
angular blocky; slightly hard, friable,
slightly sticky and slightly plastic; few
medium segregations of lime; strong ef-
fervescence; mildly alkaline; gradual
wavy boundary.

B32ca—24 to 36 inches; pale yellow (2.5Y 7/8)
loam, light olive brown (2.5Y 5/3)
moist; weak coarse prismatic structure
parting to weak coarse and medium sub-
angular blocky; hard, friable, slightly
sticky and slightly plastic; common me-
dium segregations of lime; strong effer-
vescence ; mildly alkaline; clear irregular
boundary.

Cles—36 to 48 inches; pale yellow (2.5Y 7/3)
loam, light olive brown (2.5Y 5/3)
moist; massive; hard, friable, slightly
sticky and slightly plastic; few frag-
ments of shale; many medium nests of
gypsum crystals; few medium segrega-
tions of lime; strong effervescence;
mildly alkaline; diffuse boundary.

C2cs—48 to 60 inches; light yellowish brown
(2.5Y 6/4) loam, olive brown (2.5Y 4/4)
moist; many medium distinct mottles of
gray (2.5Y 6/1), olive yellow (2.5Y
6/6), and yellowish brown (10YR 5/6)
moist; massive; hard, friable, slightly
sticky and slightly plastic; few fine very
dark brown (10YR 2/2) moist segrega-
tions of iron and manganese oxides;
common coarse nests of gypsum crystals;
few medium segregations of lime; strong
effervescence; mildly alkaline.

The solum is 20 to 36 inches thick. Depth to free
carbonates is 12 to 24 inches. The A horizon is very
dark gray to grayish brown. It is neutral or slightly
acid and is 6 to 10 inches thick. The B2 horizon is
neutral or mildly alkaline and is 6 to 10 inches thick.
The B3 and C horizons range from grayish brown to
pale yellow. In some profiles these horizons are clay
loam. Mottles in the C horizon are relict from the
glacial till. In some places the C horizon has no nests
of gypsum crystals; in others it has many. The C
horizon is mildly alkaline to strongly alkaline.

Clarno soils are mapped with Davison, Ethan, and
Prosper soils and are similar to Hand soils. Clarno
soils contain fewer carbonates and are better drained
than Davison soils, are deeper to free carbonates than
Ethan soils, have more uniform texture in the C
horizon than Hand soils, and have a thinner A horizon
and are better drained than Prosper soils.

CdA—<Clarno loam, 0 to 3 percent slopes. This is a
nearly level and gently undulating soil on broad upland
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plains. Areas are irregular in shape and range from
5 to 300 acres in size. They consist of very slight rises
separated by narrow swales and closed depressions.
This soil has the profile described as representative of
the series, except that in some places the surface layer
is light clay loam.

Included with this soil in mapping are small areas of
Crossplain, Davison, Dudley, Prosper, Stickney, and
Tetonka soils. Crossplain and Prosper soils are in nar-
row swales, and Davison soils are on the lower part of
some rises. Dudley and Stickney soils are on small
flats or in slight depressions. Tetonka soils are in
closed depressions, some of which are shown on the
map by the symbol for a wet spot.

Runoff is slow to medium, and the hazard of erosion
is slight. This soil has few or no limitations for use as
cropland. Maintaining fertility and tilth is the main
concern of management.

This soil is well suited to all crops commonly grown
in the survey area. Most areas are cultivated. Capabil-
ity unit I-2, pasture group F, windbreak group 3.

CdB—Clarno loam, 3 to 6 percent slopes. This is an
undulating soil on uplands. Mapped areas are irregu-
lar in shape and are 5 to 150 acres in size. They
consist of low knolls and ridges separated by narrow
swales and small closed depressions. Slopes are plane
to convex. In a few places the underlying material is
stratified with thin layers of fine sandy loam and silt
loam.

Included with this soil in mapping are small areas
of Davison, Ethan, Prosper, Tetonka, and Whitewood
soils, Davison soils are on slight rises near swales and
depressions. Ethan soils are on the crest of some ridges
and knolls and are moderately eroded in places.
Tetonka soils are in closed depressions, some of which
aretshown on the soil map by the symbol for a wet
spot.

Runoff is medium, and the hazard of erosion is mod-
erate. Controlling erosion is the main concern of man-
agement.

This soil is well suited to all crops commonly grown
in the survey area. Most areas are cultivated. Capabil-
ity unit ITe-2, pasture group F, windbreak group 3.

CeA—Clarno-Davison loam, 0 to 2 percent slopes.
These soils are nearly level and are on uplands in
Hutchinson County. Areas are irregularly shaped and
range from 5 to 60 acres. These areas are about 55
percent Clarno soil, 30 percent Davison soil, and 15
percent other soils. The Clarno soil is on very slight
rises. The Davison soil is in areas that border narrow
swales and small depressions. In places the underlying
material of the Clarno soil is stratified. In most places
Davison soil has underlying material that is less strati-
fied than is described as representative of the series.

Included with these soils in mapping are small areas
of Crossplain, Harps, Prosper, and Tetonka soils.
Crossplain and Prosper soils are in narrow swales.
Harps soils are adjacent to some swales and depres-
sions and are below the Davison soil. Tetonka soils are
in small closed depressions, some of which are shown
on the map by the symbol for a wet spot.

Runoff is slow. Wetness from the high water table
delays farming on the Davison soil in some years. The
Clarno soil has few or no limitations to use for crops.
The high content of lime in the Davison soil affects

fertility and causes the soil to blow easily. Control of
soil blowing on the Davison soil is the main concern
of management.

Most areas are used as cropland. The soils are well
suited to all crops commonly grown in the survey area.
Pasture group F; Clarno soil is in capability unit I-2,
windbreak group 3; Davison soil is in capability unit
I1e-4, windbreak group 1.

CeB—Clarno-Davison loams, 2 to 4 percent slopes.
These soils are gently undulating and are on uplands
on slight rises interspersed with swales and small
closed depressions. The slopes are convex and in places
range to 6 percent. Areas are irregular in shape and
range from 5 to 75 acres.

This complex is about 60 percent Clarno soil, 25 per-
cent Davison soil, and 15 percent other soils. The two
major soils occur in an erratic pattern and are so
intricately mixed that it was not practical to separate
them in mapping. In a few places the underlying ma-
terial in the Clarno soil is stratified with thin layers of
fine sandy loam and silt loam.

Included with these soils in mapping are small areas
of Crossplain, Harps, Prosper, Tetonka, and White-
wood soils. The Crossplain, Prosper, and Whitewood
soils are in swales. Harps soils are on the edge of some
of the more deeply entrenched swales. Tetonka soils
are in closed depressions, some of which are shown on
the map by the symbol for a wet spot.

Runoff is medium. These soils are subject to erosion.
The high content of lime in the Davison soil affects its
fertility and causes the soil to blow easily. Controlling
erosion and soil blowing is the main concern of man-
agement.

Most areas are cultivated. These soils are well suited
to all crops commonly grown in the survey area. Pas-
ture group F; Clarno soil is in capability unit ITe-2,
windbreak group 3; Davison soil is in capability unit
ITTe-8, windbreak group 1.

CnC—Clarno-Ethan loams, 6 to 9 percent slopes.
These soils are gently rolling. The areas are irregular
in shape and range from 5 to 60 acres in size.

The areas are about 60 percent Clarno soil, 25 per-
cent Ethan soil, and 15 percent other soils. Slopes are
mostly short and convex. The Clarno soil is in the mid
and lower parts of the landscape, and the Ethan soil is
on the upper side slopes and tops of ridges and knolls.
The Clarno soil has a thinner surface layer and a
thinner subsoil than those described as representative
of the series. In a few places the underlying material
in the Clarno soil is stratified with thin layers of fine
sandy loam and silt loam.

Included with these soils in mapping are small areas
of Betts, Bonilla, Prosper, and Tetonka soils. Betts
soils are on the tops of some ridges and knolls and are
moderately eroded where cultivated. Bonilla and Pros-
per soils are in narrow swales and drainageways.
Tetonka soils are in closed depressions, some of which
are shown on the map by the symbol for a wet spot.

Runoff is medium, and the hazard of erosion is
severe. Controlling erosion is the main concern of
management.

Most areas are cultivated. These soils are suited to
most crops grown in the survey area if erosion is
controlled. Clarno soil is in capability unit IITe-1, pas-
ture group F, windbreak group 3; Ethan soil is in
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capability unit IVe-2, pasture group G, windbreak
group 8.

CsA—~Clarno-Stickney loams, 0 to 2 percent slopes.
These soils are on upland flats in south-central Hutch-
inson County. Areas range from 25 to 50 acres. They
are about 60 percent Clarno soil, 20 percent Stickney
soil, and 20 percent other soils. The Clarno soil is on
very slight rises. The Stickney soil is in circular areas
on flats or on the slightly depressed tops of rises. The
Stickney soil has a surface layer of loam; otherwise
the profile is similar to the one described as representa-
tive of the series. ,

Included with these soils in mapping are small areas
of Crossplain, Davison, Prosper, and Tetonka soils.
Crossplain and Prosper soils are in swales or slightly
depressed drainageways. Davison soils are on rises in
some places. Tetonka soils are in closed depressions,
some of which are shown on the maps by the symbol
for a wet spot.

Runoff is slow to medium, and the hazard of erosion
is slight. The Clarno soil has few or no limitations to
use for crops, but the Stickney soil has a claypan sub-
soil that takes in water slowly and restricts root
growth. Improving the water intake of the Stickney
soil is the main concern of management.

Many areas are cultivated. These soils are well
suited to all erops commonly grown in the survey area.
The claypan subsoil in the Stickney soil, however, re-
stricts crop growth during periods of drought. Clarno
soil is in capability unit I-2, pasture group F, wind-
break group 3; Stickney soil is in capability unit IIs-1,
pasture group E, windbreak group 4.

Crossplain Series

The Crossplain series consists of deep, poorly
drained, nearly level, loamy soils on uplands, in swales
and along shallow depressed drainageways. These soils
formed in alluvium that washed from adjacent soils
and in the underlying glacial drift. The native vegeta-
tion consisted mainly of tall and mid grasses.

In a representative profile the surface layer is very
dark gray clay loam about 9 inches thick. The subsoil,
about 19 inches thick, is very dark gray and dark gray
heavy clay loam in the upper part, gray heavy clay
loam in the middle part, and gray calcareous clay loam
in the lower part. The underlying material is gray
calcareous clay loam and heavy loam.

Crossplain soils have high fertility and organic-
matter content. Permeability is slow or moderately
slow, and the available water capacity is high. These
soils are subject to flooding for short periods, and they
also have a seasonal high water table at a depth of
1 to 4 feet early in the growing season.

Most areas are cultivated, but a few remain in native
grassland and are used for hay and for grazing.

Representative profile of Crossplain clay loam, in an
area of Crossplain-Harps complex, in cultivation, 2,204
feet east and 175 feet south of the northwest corner
of sec. 25, T. 100 N., R. 56 W,

Ap—O0 to 9 inches; very dark gray (10YR 3/1)
clay loam, black (10YR 2/1) moist; few
fine faint mottles of yellowish brown
(10YR 5/6) moist; weak coarse and
medium subangular blocky structure;

very hard, friable, slightly sticky and
slightly plastic; neutral; abrupt smooth
boundary.

B21tg—9 to 15 inches; very dark gray (5Y 3/1)

and dark gray (5Y 4/1) heavy clay loam,
very dark gray (5Y 3/1) and black (5Y
2/1) moist; few fine faint mottles of
yellowish brown (10YR 5/6) moist;
weak medium prismatic structure part-
ing to moderate medium and fine sub-
angular blocky; very hard, firm, slightly
sticky and plastic; shiny coats on vertical
faces of peds; neutral; clear wavy
boundary.

B22tg—15 to 23 inches; gray (5Y 5/1) heavy

clay loam, dark gray (5Y 4/1) moist;
common fine and medium distinet mottles
of yellowish brown (10YR 5/6) moist;
moderate medium prismatic structure
parting to moderate medium and fine
subangular blocky; very hard, firm,
sticky and plastic; tongues, 14 inch to 114
inches wide, of black' (5Y 2/1) moist;
shiny coats on vertical faces of peds;
common fine dark segregations of iron
and manganese oxides; neutral; clear
wavy boundary.

B3gca—23 to 28 inches; gray (5Y 6/1) clay loam,

olive gray (5Y 5/2) moist; many me-
dium distinct mottles of yellowish brown
(10YR 5/6) moist; weak coarse- pris-
matic structure parting to weak medium
subangular blocky ; hard, friable, slightly
sticky and slightly plastic; shiny coats
on vertical faces of peds; many fine dark
segregations and few dark concretions of
iron and manganese oxides; many me-
dium segregations and common medium
concretions of lime; strong effervescence;
mildly alkaline; gradual wavy boundary.

Clgca—28 to 36 inches; gray (5Y 6/1) clay loam,

olive gray (5Y 5/2) moist; many coarse
and medium distinct mottles of light
olive brown (2.5Y 5/6) moist; massive;
laminations evident; very hard, friable,
slightly sticky and slightly plastic; com-
mon medium dark segregations and com-
mon fine dark concretions of iron and
manganese oxides; many medium segre-
gations and common medium concretions
of lime; strong effervescence; mildly
alkaline; diffuse boundary.

C2gca—36 to 48 inches; gray (5Y 6/1) heavy

loam, olive gray (5Y 5/2) moist; many
medium and coarse prominent mottles of
light olive brown (2.5Y 5/6) moist;
massive; laminations evident; very hard,
friable, slightly sticky and slightly plas-
tic; common medium dark segregations
and few medium dark concretions of iron
and manganese oxides; many medium
segregations and few medium concre-
tions of lime; strong effervescence;
mildly alkaline; diffuse boundary.

C3g—48 to 60 inches; gray (5Y 6/1) heavy loam,
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olive gray (5Y 5/2) moist; many coarse
and medium prominent mottles of light
olive brown (2.5Y 5/6) moist; massive;
laminations evident; very hard, friable,
slightly sticky and slightly plastic; com-
mon medium dark segregations and few
fine dark concretions of iron and man-
ganese oxides; few medium segregations
of lime; strong effervescence; mildly
alkaline,

The solum is 20 to 40 inches thick. Depth to free
carbonates is 20 to 32 inches. The A horizon is very
dark gray or dark gray in hue of 10YR or 2.5Y. It is
clay loam or loam and in places lacks mottles. It is
slightly acid to mildly alkaline and is 6 to 10 inches
thick. The B2t horizon is very dark gray to olive gray
in hue of 2.5Y or 5Y and is heavy clay loam or light
clay. Some profiles do not have tongues of darker ma-
terial in the B2t horizon. The B2t horizon is slightly
acid to mildly alkaline and is 14 to 22 inches thick.
Some profiles do not have a B3 horizon. The B3 and C
horizons are gray to pale olive in hue of 2.5Y or 5Y
and are neutral to moderately alkaline. In places, thin
lenses of sandy or gravelly material are in the lower
part of the C horizon below a depth of 40 inches.

Crossplain soils are mapped with Harps and Prosper
soils and are similar to Tetonka and Worthing soils.
They are deeper to lime than Harps soils and are more
poorly drained and have a more clayey B horizon than
Prosper soils. In contrast to Tetonka soils, Crossplain
soils lack an A2 horizon. They have a thinner B2t
horizon than Worthing soils.

Ct—Crossplain-Harps complex. These s0ils are nearly
level and are in upland basins that consist of meander-
ing drainageways or swales and very slight rises.
Areas are 5 to 85 acres in size. Slopes are 0 to 2 per-
cent. The mapped areas are about 45 percent Cross-
plain soil, 30 percent Harps soil, and 25 percent other
soils. The Crossplain soil is in the lower part of the
landscape and has a clay loam surface layer. The Harps
soil is on very slight rises and has a loam surface
layer. The Crossplain soil has the profile described as
representative of the series, but in a few places the
underlying material below a depth of 40 inches is sand
and gravel.

Included with these soils in mapping are small areas
of Clarno, Davison, Prosper, and Tetonka soils. Clarno
and Davison soils are on some of the very slight rises
above the Harps soil. Prosper soils are in some of the
drainageways or swales. Tetonka soils are in small
closed depressions.

Runoff is slow to very slow, and water ponds in
some of the low areas. Farming commonly is delayed
by wetness resulting from a high water table early in
the growing season and from flooding. In wet years,
crop growth is seriously affected. Wetness is the main
concern of management.

Most areas are cultivated. The soils are better suited
to late-seeded row crops than to small grain. Alfalfa
also is an important crop. Capability unit IIw-1, pas-
ture group A, windbreak group 2.

Davis Series

The Davis series consists of deep, moderately well

drained, gently sloping to moderately sloping, loamy
soils on foot slopes and fans adjacent to stream valleys.
These soils formed in alluvium, The native vegetation
consisted mainly of tall and mid grasses.

In a representative profile the surface layer is dark
gray loam about 9 inches thick. The subsoil, about 18
inches thick, is loam that is dark gray in the upper
part, dark grayish brown in the middle part, and
grayish brown in the lower part. The underlying
material, to a depth of 52 inches, is pale brown cal-
careous loam. Pale brown calcareous gravelly sandy
loam is at a depth of 52 inches.

Davis soils have high fertility and organic-matter
content. Permeability is moderate, and the available
water capacity is high. Most areas receive runoff from
adjacent uplands and are subject to flooding for short
periods.

Some areas are cultivated, and some remain in na-
tive grassland and are used for grazing and for hay.

Representative profile of Davis loam, 2 to 6 percent
slopes, in cultivation, 995 feet east and 85 feet north
of the southwest corner of sec. 31, T. 102 N., R. 58 W.

Ap—0 to 9 inches; dark gray (10YR 4/1) loam,
black (10YR 2/1) moist; weak medium
and fine subangular blocky structure;
slightly hard, very friable, slightly sticky
and slightly plastic; slightly acid; abrupt
smooth boundary.

B21—9 to 15 inches; dark gray (10YR 4/1) loam,
very dark gray (10YR 3/1) moist; weak
medium prismatic structure parting to
moderate medium and fine subangular
blocky; hard, friable, slightly sticky and
slightly plastic; neutral; clear smooth
boundary.

B22—15 to 22 inches; dark grayish brown (10YR
4/2) loam, very dark grayish brown
(10YR 3/2) moist; weak medium pris-
matic structure parting to moderate me-
dium subangular blocky; hard, friable,
slightly sticky and slightly plastic; neu-
tral; clear wavy boundary.

B3—22 to 27 inches; grayish brown (10YR 5/2)
loam, very dark grayish brown (10YR
3/2) moist; weak coarse prismatic struc-
ture parting to weak medium and coarse
subangular blocky ; hard, friable, slightly
sticky and slightly plastic; neutral; clear
wavy boundary.

Clca—27 to 52 inches; pale brown (10YR 6/3)
loam, brown (10YR 5/3) moist; weak
coarse subangular blocky structure;
hard, friable, slightly sticky and slightly
plastic; common medium and fine segre-
gations of lime; strong effervescence;
moderately alkaline; gradual wavy
boundary.

C2—52 to 60 inches; pale brown (10YR 6/3)
gravelly sandy loam, brown (10YR 5/3)
moist; massive; slightly hard, very fri-
able; strong effervescence; moderately
alkaline.

The solum is 24 to 50 inches thick. Depth to free
carbonates is 20 to 40 inches. Some pedons have a
buried A horizon below a depth of 36 inches. The A
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horizon is very dark gray to dark grayish brown and
is 6 to 12 inches thick. The B horizon commonly is
loam, but in places it is silt loam or light clay loam.
In places the B3 horizon is calcareous. The C horizon
is very dark gray to light yellowish brown in hue of
10YR or 2.5Y. It commonly is loam and usually is
stratified with textures that range from gravelly sandy
loam to silty clay loam. The C horizon is mildly alka-
line or moderately alkaline.

Davis soils are near Clamo, Clarno, and Ethan soils.
They are better drained and are less clayey than Clamo
soils and have dark colors to a greater depth than
Clarno and Ethan soils.

DaB—Davis loam, 2 to 6 percent slopes. This gently
sloping soil is on foot slopes and fans on the edge of
stream valleys. Areas are long and narrow and range
from 15 to 100 acres in size. This soil has the profile
described as representative of the series.

Included with this soil in mapping are small areas
of Chaska, Clarno, Delmont, Henkin, Lamo, and Salmo
soils. Chaska, Lamo, and Salmo soils are on bottom
lands that finger into or through some areas. Clarno
soils are in the higher part of the landscape. Delmont
and Henkin soils are on some of the fans.

Runoff is medium. This soil receives additional mois-
ture from adjacent soils. Controlling erosion is the
main concern of management.

Some of the wider areas are used for crops. This
soil is well suited to all crops commonly grown in the
survey area. Many areas are in native or tame grass
and are used for pasture and hay. Capability unit
ITe-1, pasture group K, windbreak group 1.

DaC—Davis loam, 6 to 9 percent slopes. This mod-
erately sloping soil is on foot slopes that lie between
steep stream breaks and bottom lands in Hanson
County. Areas are narrow and range from 5 to 20
acres in size. The profile of this Davis soil is shallower
to lime than the profile described as representative of
the series.

Included with this soil in mapping are small areas
of Chaska, Clamo, Clarno, Ethan, and Henkin soils.
Chasgka and Clamo soils are on bottom lands in the
lower part of the landscape. Clarno and Ethan soils
are in the higher part of the landscape. Henkin soils
are intermingled with Davis soils in some areas.

Runoff is medium, and runoff from adjacent steep
soils commonly crosses the areas. The hazard of erosion
is severe. Controlling erosion is the main concern of
management.

Most areas remain in native grassland and are used
for hay and for grazing. A few areas are cultivated.
This soil is well suited to most crops grown in the sur-
vey area. Capability unit IIle-2, pasture group K,
windbreak group 1.

Davison Series

The Davison series consists of deep, moderately well
drained, nearly level to undulating, calecareous, loamy
soils on uplands. These soils formed in glacial melt-
water deposits. The native vegetation consisted mainly
of mid and short grasses. .

In a representative profile the surface layer is gray-
ish brown loam about 14 inches thick. The underlying

material, to a depth of 37 inches, is light yellowish
brown loam and silt loam. Below this it is pale yellow
fine sandy loam and very fine sandy loam. All layers
are calcareous.

Davison soils have medium fertility and moderate
organic-matter content. Permeability is moderate, and
the available water capacity is moderate or high. Early
in the growing season these soils have a seasonal high
water table at a depth of 1.5 to 6 feet.

Most areas are cultivated, but a few areas remain
in native grassland and are used for hay and for
grazing.

Representative profile of Davison loam, in an area
of Davison soils, 0 to 3 percent slopes, in cultivation,
365 feet south and 320 feet east of the northwest
corner of sec. 30, T. 101 N., R. 57 W.

Ap—O0 to 9 inches; grayish brown (10YR 5/2)
loam, very dark grayish brown (10YR
3/2) moist; weak medium subangular
blocky structure parting to weak fine
granular; slightly hard, very friable;
strong effervescence; mildly alkaline;
abrupt smooth boundary.

A12—9 to 14 inches; grayish brown (10YR 5/2)
loam, very dark' grayish brown (10YR
3/2) moist; weak coarse subangular
blocky structure parting to weak medium
and fine subangular blocky; slightly
hard, friable; violent effervescence; mod-
erately alkaline; clear wavy boundary.

Clca—14 to 25 inches; light yellowish.brown
(2.5Y 6/3) loam, olive brown (2.5Y 4/4)
moist; weak coarse and medium sub-
angular blocky structure; slightly hard,
friable; violent effervescence; moder-
ately alkaline; clear wavy boundary.

C2—25 to 37 inches; light yellowish brown (2.5Y
6/4) silt loam, olive brown (2.5Y 4/4)
moist; few fine and medium distinct
mottles of olive yellow (2.5Y 6/6) ; mas-
sive; laminations evident; slightly hard,
friable, slightly sticky and slightly plas-
tic; strong effervescence; moderately
alkaline; abrupt smooth boundary.

(C3—37 to 50 inches; pale yellow (2.5Y 7/4) fine
sandy loam, olive brown (2.5Y 4/4)
moist; common medium distinet mottles
of olive yellow (2.5Y 6/6); massive;
soft, very friable; slight effervescence;
moderately alkaline; abrupt smooth
boundary.

C4—50 to 60 inches; pale yellow (2.5Y 7/4) very
fine sandy loam, olive brown (2.5Y 4/4)
moist; common medium distinct mottles
of olive yellow (2.5Y 6/6) and yellowish
brown (10YR 5/6); massive; lamina-
tions evident; soft, very friable; slight
effervescence; moderately alkaline.

Free carbonates commonly are at the surface, but
some profiles in native grassland are leached to a depth
of 6 inches. The A horizon is very dark gray to grayish
brown and is 7 to 15 inches thick. It commonly is
loam, but in places it is very fine sandy loam or silt
loam. Some profiles have an AC horizon. The Ceca
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horizon has a calcium carbonate equivalent of 15 to
30 percent and is 10 to 20 inches thick. The C horizon
commonly is stratified with layers ranging from sandy
loam to clay loam. In places, the C horizon below 40
inches is fine sand, and in places it is loam or clay
loam glacial till.

Davison soils contain more calcium carbonate than
the nearby Bonilla, Clarno, and Hand- soils and are
not so well drained as Clarno and Hand soils.

DbA—Davison soils, 0 to 3 percent slopes. This soil
is nearly level to gently undulating and is on uplands.
Areas range from 5 to 60 acres in size. They consist of
very slight rises separated by narrow swales or drain-
ageways and by small closed depressions. Davison soils
are on the rises and make up 40 to 70 percent of the
individually mapped areas. The surface layer in many
mapped areas is loam, but in some places it is silt loam
or very fine sandy loam. The Davison loam in this
mapping unit has the profile described as representa-
tive of the series, but in places the lower part of the
imderlying material is entirely silt loam or silty clay
oam.

Included with these soils in mapping are small areas
of Bonilla, Crossplain, Hand, Henkin, Prosper, and
Tetonka soils. The Bonilla, Crossplain, and Prosper
soils are in the narrow swales or drainageways. The
Hand and Henkin soils are on some of the rises. The
Tetonka soils are in closed depressions, some of which
are shown on the maps by a symbol for wet spots.

Runoff is slow and is ponded in some of the low
spots. Farming is delayed in some years by wetness
resulting from a high water table. The high lime con-
tent affects crop growth and also causes soil blowing.
Controlling soil blowing is the main concern of man-
agement.

Most areas are cultivated. These soils are moderately
well suited to all crops commonly grown in the survey
area. Capability unit ITe-4, pasture group F, wind-
break group 1.

De¢B—Davison-Onita complex, 2 to 6 percent slopes.
These soils are undulating and are on uplands in
Hutchinson County. Areas are irregular in shape and
range from 5 to 50 acres in size. The mapped areas
are about 45 percent Davison soil, 30 percent Onita
soil, and 25 percent other soils. The Davison soil is on
the rises and has a loam surface layer. The Onita soil
is in swales and shallow depressions and has a silt
loam surface layer. It has a thicker surface layer than
is typical of the series.

Included with these soils in mapping are small areas
of Homme and Whitewood soils. The Homme soil is
on some of the rises. The Whitewood soil is in the
lower part of some of the swales and shallow depres-
sions.

Runoft is medium, and it collects on the Onita soil.
In most years this additional moisture is beneficial to
crops. The high lime content of the Davison soil affects
crop growth and also causes the soil to blow easily.
Controlling erosion and soil blowing is the main con-
cern of management. :

Most areas are cultivated. These soils are moderately
well suited to all crops commonly grown in the survey
area. Windbreak group 1; Davison soil is in capability
unit I1Te-8, pasture group F'; Onita soil is in capability
unit Ile-1, pasture group K.

Delmont Series

The Delmont series consists of somewhat excessively
drained, nearly level to rolling, loamy soils on terraces
and uplands. They are shallow over gravelly sand.
These soils formed in alluvium. The native vegetation
consisted of mid and short grasses.

In a representative profile the surface layer is very
dark gray loam about 6 inches thick (fig. 7). The
subsoil, about 10 inches thick, is very dark gray loam.
The underlying material is calcareous gravelly sand
that is light gray to a depth of 40 inches and is brown
and reddish brown below that.

Delmont soils have medium fertility and moderate
organic-matter content. Permeability is moderate in
the subsoil and rapid in the underlying material. The
available water capacity is low.

Many areas are used for crops, but some remain in
native grassland and are used for grazing.

Representative profile of Delmont loam, 0 to 8 per-
cent slopes, in cultivation, 820 feet south and 130 feet
ezsxs'c of the northwest corner of see. 5, T. 97 N., R.
58 W.

Ap—O0 to 6 inches; very dark gray (10YR 3/1)
loam, black (10YR 2/1) moist; weak
medium subangular blocky structure

ALY

i
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Figure 7.—Profile of Delmont loam, 0 10 3 pereent slopea,
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parting to weak fine granular; slightly
hard, very friable; neutral; abrupt wavy
boundary.

B2—6 to 16 inches; very dark gray (10YR 3/1)
loam, black (10YR 2/1) moist; weak
medium prismatic structure parting to
weak fine and medium subangular
blocky; slightly hard, friable; neutral;
abrupt wavy boundary.

IIC1—16 to 19 inches; light gray (10YR 7/1)
gravelly sand, dark grayish brown
(10YR 4/2) moist; single grained;
loose; slight effervescence; mildly alka-
line; gradual wavy boundary.

I1C2ca—19 to 40 inches; light gray (10YR 7/1)
gravelly sand, dark grayish brown
(10YR 4/2) moist; single grained;
loose; gravel coated with lime; strong
effervescence; moderately alkaline; grad-
ual irregular boundary.

IIC3—40 to 60 inches; brown (7.5YR 5/4) and
reddish brown (5YR 5/4) gravelly sand,
reddish brown (5YR 4/4) moist; single
grained; loose; strong effervescence;
mildly alkaline.

The thickness of the solum and the depth to gravelly
sand are 10 to 20 inches. The solum is neutral or mildly
alkaline. The A horizon is very dark gray to dark
grayish brown, and in places it is very fine sandy loam
or silt loam. It is 4 to 7 inches thick. The B2 horizon
is very dark gray to grayish brown. Some profiles have
a thin B3 or B3ca horizon of gravelly loam or gravelly
sandy loam. In places the gravelly sand in the C
horizon contains fine fragments of shale and clay balls
that range from 14 inch to 5 inches in diameter.

Delmont soils are mapped with Talmo soils and are
near the Dimo, Enet, Henkin, and Storla soils. They
are shallower over gravelly sand than the Dimo, Enet,
and Storla soils. Delmont soils contain more clay and
less sand in the B horizon and more gravel in the C
horizon than the Henkin soils. They are deeper over
gravelly sand than the Talmo soils.

DeA—Delmont loam, 0 to 3 percent slopes. This soil
is nearly level to gently undulating and is on terraces.
Areas are irregular in shape and range from 5 to 150
acres in size. Some mapped areas are nearly level, but
some consist of very slight rises separated by shallow
swales. This soil has the profile described as repre-
sentative of the series.

Included with this soil in mapping are small areas
of Dimo, Henkin, and Storla soils. Dimo soils are in

swales and drainageways. The Henkin and Storla soils -

are on some of the very slight rises.

Runoff is slow to medium. This soil is droughty and
is subject to soil blowing. Conserving moisture and
controlling soil blowing are the main concerns of man-
agement.

Many areas are used for crops. Early-maturing
crops such as small grain and tame grasses are better
suited than corn and alfalfa. This soil is a fair source
of gravel for construction uses. Capability unit I1Is-3,
pasture group D, windbreak group 10.

DeB—Delmont loam, 3 to 6 percent slopes. This is
an undulating soil on uplands and terraces. Areas are
irregular in shape and range from 5 to 50 acres in size.

Slopes are short and convex., In places the lower part
of the subsoil is gravelly sandy loam; otherwise this
soil has the profile described as representative of the
series.

Included with this soil in mapping are small areas
of Dimo, Henkin, Storla, and Talmo soils. Dimo soils
are in swales and along drainageways, Henkin and
Storla soils are on foot slopes, and Talmo soils are on
the tops of ridges and knolls.

Runoff is medium. The hazards of erosion and soil
blowing are moderate. This soil is droughty because
of the underlying gravelly sand. Conserving moisture
and controlling erosion and soil blowing are the main

. concerns of management.

Some areas are cultivated, but many remain in na-
tive grassland and are used for pasture. This soil is
poorly suited to most crops grown in the survey area.
Small grain and tame grasses are better suited than
deep-rooted crops such as corn and alfalfa. Some areas
are a potential source of gravel for construction use.
Capability unit IVs-2, pasture group - D, windbreak
group 10. '

DmB—Delmont-Rock outcrop complex, 2 to 9 per-
cent slopes. The soils in this complex are undulating to
gently rolling and are in Hanson County. Most areas
are on the sides of stream valleys, but a few are on
bottom lands. The mapped areas are about 50 percent
Delmont soil, 35 percent Rock outcrop, and 15, percent
other soils. The Delmont soil has a loam surface layer.
It is underlain by hard bedrock, typically at a depth of
20 to 40 inches. Depth to bedrock ranges from 10 to
more than 40 inches. The Rock outerop consists of
quartzite that is exposed at the surface and in ledges
up to 15 feet thick on low escarpments. The Rock out-
crop is so closely intermingled with the Delmont soil
that it was impractical to separate them in mapping.

Included with this complex in mapping are small
areas of Chaska, Enet, and Salmo soils. Chaska and
Salmo soils are on bottom lands along streams and
drainageways. Enet soils are intermingled with Del-
mont soils. Also included is a loam soil that is less than
10 inches deep over quartzite.

Runoff is medium. The hazards of erosion and soil
blowing are severe if the plant cover on the Delmont
soil is removed. The hazards of erosion and soil blow-
ing are the main concerns of management.

All areas are in native grassland and are used for
grazing. The Rock outcrop is barren of vegetation,
and it is so intricately intermingled with the Delmont
soil that farming is impractical. The Delmont soil is in
capability unit VIe-6, pasture group D, windbreak
group 10; Rock outcrop is in capability unit VIIIs-1
and is not placed in a pasture group or windbreak
group.

DnD—Delmont-Talmo complex, 6 to 12 percent
slopes. This complex consists of gently rolling to rolling
soils on well-rounded ridges and knolls on uplands.
Areas are irregular in shape and range from 10 to 50
acres in size. Slopes are short and convex. The areas
are about 55 percent Delmont soil, 25 percent Talmo
soil, and 20 percent other soils. The Delmont soil is
on the sides of the ridges and knolls and has a loam
surface layer. The Talmo soil is in the higher part of
the landscape on the tops and upper side slopes of the
ridges and knolls. The Talmo soil has the profile de-
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scribed as representative of the Talmo series. It has a
surface layer of gravelly loam.

Included with these soils in mapping are small areas
of Dimo, Hand, and Storla soils. The Dimo and Storla
soils are in narrow swales and along drainageways.
The Hand soil is on the lower side slopes of some of
the ridges and knolls.

Runoff is slow to medium. These soils are droughty
and are subject to erosion and soil blowing if the plant
cover is removed. Conserving moisture and controlling
erosion and soil blowing are the main concerns of
management.

Most areas remain in native grassland and are used
for pasture. A few areas are cultivated, but crops grow
poorly. Capability unit VIe-6; windbreak group 10;
Delmont soil is in pasture group D; Talmo soil is not
placed in a pasture group.

Dimo Series

The Dimo series consists of somewhat poorly
drained, nearly level, loamy soils that are moderately
deep over gravelly sand. These soils are in swales and
along drainageways on uplands and terraces. They
formed in alluvium washed from adjacent soils. The
native vegetation consisted mainly of tall and mid
grasses.

In a representative profile the surface layer is dark
gray loam about 9 inches thick. The subsoil, about 17
inches thick, is dark gray light clay loam in the upper
part, very dark gray light clay loam in the middle
part, and dark grayish brown sandy clay loam in the
lower part. Calcareous gravelly sand is at a depth of
26 inches.

Dimo soils have medium fertility and high organic-
matter content. Permeability is moderate in the sub-
soil and rapid in the underlying gravelly sand. The
available water capacity is low or moderate. These
soils are subject to flooding for very brief periods, and
they have a seasonal high water table at a depth of 2
to 6 feet.

Most areas are used for crops, but a few areas re-
main in native grassland and are used for hay and for
grazing.

Representative profile of Dimo loam, in cultivation,
832 feet south and 585 feet east of the morthwest
corner of sec. 16, T. 100 N., R. 60 W. f

Ap—0 to 9 inches; dark gray (10YR 4/1) loam,
black (10YR 2/1) moist; weak coarse
and medium subangular blocky struc-
ture; hard, friable; medium acid; abrupt
smooth boundary.

B21—9 to 15 inches; dark gray (10YR 4/1) light
clay loam, black (10YR 2/1) moist;
weak coarse prismatic structure parting
to weak medium and coarse subangular
blocky ; hard, friable; slightly acid; clear
wavy boundary.

B22—15 to 19 inches; very dark gray (2.5Y 3/1)
light clay loam, black (2.5Y 2/1) moist;
few fine faint mottles of light olive
brown (2.5Y 5/6) moist; weak medium
prismatic structure parting to weak and
moderate medium and coarse subangular
blocky; hard, friable; shiny coats on

vertical faces of peds; neutral; clear
wavy boundary.

B23—19 to 26 inches; dark grayish brown (2.5Y
4/2) sandy clay loam, very dark grayish
brown (2.5Y 3/2) moist; common me-
dium and coarse distinct mottles of light
olive brown (2.5Y 5/6) moist; moderate
coarse prismatic structure parting to
moderate coarse subangular blocky;
hard, friable; patchy shiny coats on faces
of peds; common fine dark segregations
and fine dark concretions of iron and
manganese oxides; neutral; gradual
wavy boundary.

IIC1—26 to 40 inches; multicolored gravelly sand;
many fine to coarse prominent mottles
of dark yellowish brown (10YR 4/4)
and light yellowish brown (2.5Y 5/6)
moist; single grained; loose; many me-
dium and coarse dark segregations and
fine dark concretions of iron and man-
ganese oxides; slight effervescence;
mildly alkaline; gradual wavy boundary.

IIC2—40 to 60 inches; multicolored gravelly sand;
many fine to coarse prominent mottles of
dark yellowish brown (10YR 4/4) and
light yellowish brown (2.5Y 5/6) moist;
single grained; loose; many medium and
coarse dark segregations and fine and
medium dark concretions of iron
and manganese oxides; strong effer-
vescence; moderately alkaline.

The thickness of the solum and the depth to gravelly
sand are 20 to 40 inches and generally correspond with
the depth to free carbonates. The A horizon is very
dark gray to dark grayish brown. It commonly is loam
or clay loam, but in places is silt loam. It is medium
acid to neutral and is 7 to 12 inches thick. Some pedons
have a B1 horizon. The B2 horizon is very dark gray
to grayish brown and in places is loam. Some profiles
have a B3 or B3ca horizon that is intermediate in tex-
ture between the B2 and IIC horizons. In places the
IIC horizon is stratified by thin lenses of finer textured
material.

Dimo soils are near the Crossplain, Delmont, Enet,
Prosper, and Storla soils. They have a less clayey B
horizon than the Crossplain soils and are deeper over
gravelly sand than the Delmont soils. Dimo soils are
more poorly drained than Enet and Prosper soils and
are less calcareous than the Storla soils.

Do—Dimo loam. This is a nearly level soil in swales
and along drainageways on uplands and terraces.
Areas are long and narrow and range from 5 to 20
acres in size. Slopes are 0 to 2 percent and generally
are concave. In a few places the surface layer is clay
loam or silt loam.

Included with this soil in mapping are small areas
of Crossplain, Storla, and Tetonka soils. Crossplain
soils are intermingled with the Dimo soil in some
areas. Storla soils are on the edge of the mapped areas.
Tetonka soils are in low areas.

Runoff is slow. This soil is subject to flooding for
very brief periods because of runoff received from
adjacent soils. Fieldwork is delayed in some years
because of wetness from flooding and a seasonal high
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water table. In dry years the soil is droughty because
of the underlying gravelly sand. Conserving moisture
is the main concern of management.

Most areas are used for crops. This soil is moder-
ately well suited to most crops grown in the survey
area, but early-maturing crops such as small grain are
better suited than row crops during dry years. Capabil-
ity unit ITs-3, pasture group D, windbreak group 3.

Dudley Series

The Dudley series consists of deep, moderately well
drained, nearly level, silty soils on uplands. These
soils formed in glacial till. They have a claypan sub-
soil. The native vegetation consisted mainly of mid
and short grasses.

In a representative profile the surface layer is dark
gray silt loam about 8 inches thick. The subsurface
layer is gray silt loam about 2 inches thick. The sub-
soil, about 18 inches thick, is clay loam that is very
dark grayish brown in the upper part, dark grayish
brown and grayish brown in the middle part, and light
brownish gray in the lower part. The lower part is
calcareous and has spots and streaks of soft lime and
gypsum crystals that extend into the underlying ma-
terial. The underlying material is light brownish gray
and light yellowish brown calcareous clay loam.

Dudley soils have medium fertility and moderate
organic-matter content. Some parts of the subsoil and
underlying material have detrimental amounts of
sodium. Permeability is slow or very slow, and the
available water capacity is moderate or high.

Most areas are cultivated, and some remain in na-
tive grassland and are used for grazing and for hay.

Representative profile of Dudley silt loam, in an
area of Dudley-Stickney complex, 0 to 2 percent slopes,
in cultivation, 1,380 feet north and 200 feet east of the
southwest corner of sec. 27, T. 98 N,, R. 57 W.

Ap—O0 to 8 inches; dark gray (10YR 4/1) silt
loam, black (10YR 2/1) moist; weak
coarse subangular blocky structure part-
ing to weak fine granular; hard, friable,
slightly sticky and slightly plastic;
slightly acid; clear smooth boundary.

A2—8 to 10 inches; gray (10YR 5/1) silt loam,
very dark gray (10YR 3/1) moist; weak
thin platy structure; soft, very friable;
neutral; abrupt wavy boundary.

B21t—10 to 13 inches; very dark grayish brown
(10YR 3/2) heavy clay loam, very dark
brown (10YR 2/2) moist; strong me-
dium and coarse columnar structure
parting to moderate medium blocky; ex-
tremely hard, very firm, sticky and plas-
tic; thin continuous coatings of gray
(10YR 5/1) on rounded tops of columns;
shiny coatings on all faces of peds;
mildly alkaline; clear wavy boundary.

B22t—13 to 18 inches; dark grayish brown (10YR
4/2) heavy clay loam, very dark grayish
brown (10YR 3/2) moist; strong me-
dium prismatic structure parting to
strong medium blocky; extremely hard,
very firm, sticky and plastic; tongues of

black organic matter on faces of peds;
shiny coatings on all faces of peds;
mildly alkaline; clear irregular bound-
ary.
B23t—18 to 21 inches; grayish brown (2.5Y 5/2)
clay loam, very dark grayish brown
(2.5Y 3/2) moist; moderate coarse and
medium prismatic structure parting to
moderate medium subangular Dblocky;
very hard, firm, sticky and plastic; shiny
coatings on vertical faces of peds; few
fine nests and threads of gypsum crys-
tals; slight effervescence; moderately
alkaline; clear wavy boundary.
B3les—21 to 24 inches; light brownish gray
(2.5Y 6/2) clay loam, olive brown (2.5Y
4/3) moist; moderate coarse prismatic
structure parting to moderate medium
subangular blocky; very hard, firm,
sticky and plastic; common fine and me-
dium nests of gypsum ecrystals; few
medium segregations of lime; strong ef-
fervescence; moderately alkaline; grad-
ual irregular boundary.
B32cacs—24 to 28 inches; light brownish gray
(2.5Y 6/2) clay loam, olive brown (2.5Y
4/3) moist; moderate coarse prismatic
structure parting to moderate coarse and
medium subangular blocky; very hard,
firm, sticky and plastic; many medium
and fine nests of gypsum crystals; many
coarse segregations of lime; strong ef-
fervescence; strongly alkaline; diffuse
boundary.
Clcacs—28 to 40 inches; light brownish gray
(2.5Y 6/2) clay loam, light olive brown
(2.5Y 5/3) moist; massive; hard, fri-
able, slightly sticky and slightly plastic;
common medium and fine nests of gyp-
sum crystals; common medium segrega-
tions of lime; strong effervescence;
strongly alkaline; gradual boundary.
C2cacs—40 to 60 inches; light yellowish brown
(2.5Y 6/3) clay loam, olive brown (2.5Y
4/3) moist; common medium distinct
mottles of light olive brown (2.5Y 5/3)
and dark brown (7.5YR 4/4) moist;
massive; hard, friable, slightly sticky and
slightly plastic; common medium and
fine nests of gypsum crystals; common
fine and medium segregations of lime;
strong effervescence; strongly alkaline.
The solum is 20 to 36 inches thick. Depth to free
carbonates is 18 to 26 inches. The A1l horizon is very
dark gray to grayish brown and is 5 to 8 inches thick.
The A2 horizon is gray or light gray and is 1 to 3
inches thick. In profiles in cultivated areas, all or part
of the A2 horizon commonly is included in the Ap
horizon. The B2t horizon is very dark gray to grayish
brown and commonly is clay loam or light clay, but in
places it is silty clay loam or silty clay. It is neutral to
moderately alkaline and is 8 to 14 inches thick. The B3
horizon is dark grayish brown to light yellowish brown
in hue of 10YR or 2.5Y. It is mildly alkaline to strongly
alkaline. The C horizon is grayish brown to pale yellow
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and in places is loam. It is mildly alkaline to strongly
alkaline,

Dudley soils are mapped with Stickney soils and are
near Durrstein soils. They are better drained and have
a thicker A horizon than Durrstein soils, and they
have a thinner A horizon than Stickney soils.

DsA—Dudley-Stickney complex, 0 to 2 percent
slopes. This complex is on upland flats. Many poorly
defined drainageways and a few small depressions are
in the areas. The areas range from 5 to 200 acres in
size. Slopes are mostly nearly level but range to 4 per-
cent in parts of Hutchinson County. This complex is
about 40 percent Dudley soil, 35 percent Stickney
soil, and 25 percent other soils. The Dudley and Stick-
ney soils are closely intermingled. The Dudley soil is
on very slight rises above the Stickney soil, which is in
the slightly depressed lower part of the landscape.
Both soils have the profile described as representative
of their series. The Dudley soil has a surface layer of
silt loam, and the Stickney soil has a surface layer of
silty clay loam.

Included with these soils in mapping are small areas
of Clarno, Crossplain, Davison, Harps, Prosper, and
Tetonka soils. The Clarno, Davison, and Harps soils
are on some of the rises. The Crossplain and Prosper
soils are along some of the poorly defined drainage-
ways. The Tetonka soils are in small closed depres-
sions, some of which are shown on the maps by the
symbol for a wet spot.

Runoff is slow, and the soils dry slowly. These soils
are difficult to work, lose their tilth, and compact if
farmed when wet. The claypan subsoil absorbs water
slowly and releases moisture slowly to plants. It also
restricts root development and causes crops to grow
unevenly, especially during periods of drought.

Most areas are used for crops. These soils are mod-
erately well suited to all crops grown in the survey
area. Small grain, sorghum, and alfalfa are better
suited than corn. The Dudley soil is in capability unit
IVs-3, pasture group C, windbreak group 9; the Stick-
ney soil is in capability unit IIs-1, pasture group E,
windbreak group 4.

Durrstein Series

The Durrstein series consists of deep, poorly
drained, nearly level, silty soils along drainageways
on uplands. The soils formed in alluvium and in the
underlying glacial till. They have a claypan subsoil.
The native vegetation consisted mainly of tall and mid
grasses.

In a representative profile the surface layer is gray
silt loam about 1 inch thick. The subsoil, about 17
inches thick, is silty clay. It is dark gray in the upper
part and gray in the lower part. Spots and streaks
of salt are below a depth of 5 inches. The underlying
material is gray and light gray calcareous clay loam
that contains spots and streaks of lime and gypsum.

Durrstein soils have low fertility and moderate
organic-matter content. Permeability is very slow or
slow, and the available water capacity is low or mod-
erate. These soils are subject to flooding for brief
periods. They have a seasonal high water table at a
depth of 1 to 6 feet.

Most areas remain in native grassland and are used
for grazing, but a few areas are cultivated.
Representative profile of Durrstein silt loam, in na-
tive grass, 590 feet north and 533 feet east of the
southwest corner of sec. 26, T. 100 N., R. 60 W.
A2—0 to 1 inch; gray (10YR 5/1) silt loam, very
dark gray (10YR 3/1) moist; weak thin
platy structure; soft, very friable,
slightly acid; abrupt wavy boundary.

B21t—1 to 5 inches; dark gray (10YR 4/1) silty
clay, black (10YR 2/1) moist; moderate
medium structure; very hard, firm,
sticky and plastic; gray (10YR 5/1)
coatings on rounded column tops; shiny
coatings on vertical faces of peds; mildly
alkaline; clear wavy boundary.

B22tsa—b5 to 12 inches; dark gray (10YR 4/1)
silty clay, very dark gray (10YR 3/1)
moist; strong coarse prismatic structure
parting to moderate medium and coarse
subangular blocky; very hard, firm,
sticky and plastic; shiny coatings on
vertical faces of peds; many fine nests of
salts; mildly alkaline; clear irregular
boundary.

B3cs—12 to 18 inches; gray (2.5Y 5/1) silty clay,
very dark gray (2.5Y 3/1) moist; mod-
erate coarse prismatic structure parting

" to moderate coarse subangular blocky;
very hard, firm, sticky and plastic; shiny
coatings on vertical faces of peds; many
fine nests of gypsum crystals; slight
effervescence; mildly alkaline; gradual
wavy boundary.

Clgca—18 to 30 inches; gray (5Y 6/1) heavy
clay loam, dark gray (5Y 4/1) and olive
gray (Y 5/2) moist; common medium
distinct mottles of olive yellow (2.5Y
6/6) in the lower part; moderate me-
dium and coarse prismatic structure
parting to moderate medium and coarse
subangular blocky; very hard, firm,
sticky and plastic; few fine nests of gyp-
sum crystals; common medium and
coarse segregations and fine threads of
lime; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2gcacs—30 to 42 inches; light gray (5Y 7/2)
clay loam, olive gray (5Y 5/2) moist;
common fine and medium distinet mottles
of olive yellow (2.5Y 6/6) moist; mas-
sive; hard, firm, sticky and plastic; many
medium nests of gypsum crystals; many
medium segregations of lime; strong ef-
fervescence; moderately alkaline; grad-
ual wavy boundary.

C3ges—42 to 60 inches; light gray (5Y 7/2) clay
loam, olive gray (5Y 5/2) moist; many
coarse prominent mottles of olive yellow
(2.5Y 6/6) moist; massive; hard, fri-
able, slightly sticky and slightly plastic;
many medium dark segregations of iron
and manganese oxides; many medium
nests of gypsum crystals; few medium
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segregations of lime; strong efferves-
cence; moderately alkaline.

The solum is 15 to 30 inches thick. Depth to segre-
gations of salts and to free carbonates is 5 to 15 inches.
Some profiles have an A1l horizon that is 2 inches
thick or less. The A2 horizon is gray to light brownish
gray and is 1 to 4 inches thick. The B2t horizon is dark
gray to grayish brown in hue of 10YR or 2.5Y. It is
silty clay, clay, or clay loam and is 6 to 11 inches thick.
The B3 horizon is gray to light olive gray in hue of
2.5Y or 5Y and is silty clay, clay, silty clay loam, or
clay loam. The C horizon has hue of 5Y to 2.5Y. In
places it is stratified below a depth of 40 inches with
thin layers of coarser material. Some profiles have a
buried A horizon in the lower part of the C horizon.

Durrstein soils are near Dudley and Tetonka soils
and are similar to James soils. They have a thinner
A horizon than all of these soils, they are more poorly
drained than the Dudley soils, and they contain more
sodium than the James and Tetonka soils.

Du—Durrstein silt loam. This soil is nearly level and
is along upland drainageways. Most of the areas are
long and narrow and range from 5 to 80 acres in size.
Slopes are 0 to 2 percent. The surface generally is un-
even because of low mounds that rise a few inches
above the intervening low areas. These low areas
range from 3 to 10 feet in diameter.

Included with this soil in mapping are small areas
of Tetonka and Worthing soils in closed depressions
that are less than 2 acres in size. Also included in
some of the low areas is a saline soil that has salt ac-
cumulations at or above a depth of 5 inches.

Runoff is slow, and water ponds in the low areas.
This soil is subject to flooding for brief periods, and it
has a seasonal high water table. It also has a claypan
that restricts root growth and absorbs water slowly,
and it has a high salt content. This soil is not suited to
cultivation because of wetness, high salt content, and
poor tilth.

Most areas remain in native grassland and are used
for pasture. Capability unit VIw-3, pasture group J,
windbreak group 10.

Egan Series

The Egan series consists of deep, well drained,
gently sloping and moderately sloping soils on uplands.
These soils formed in silty glacial drift and the under-
lying glacial till. The native vegetation consisted of a
mixture of tall, mid, and short grasses.

In a representative profile the surface layer is dark
grayish brown silt loam about 8 inches thick. The
subsoil, about 15 inches thick, is silty clay loam that is
brown in the upper part, yellowish brown in the middle
part, and light yellowish brown in the lower part. The
lower part is calcareous and has spots of soft lime that
extend into the underlying material. The underlying
material, to a depth of 33 inches, is light yellowish
brown caleareous silty clay loam. Below this it is light
brownish gray and light yellowish brown, calcareous
clay loam.

Egan soils have medium to high fertility and mod-
erate to high organic-matter content. Permeability is
moderate in the subsoil and moderately slow or slow

in the underlying material. The available water ca-
pacity is high.

Most areas are cultivated, but a few remain in na-
tive grassland and are used for hay and for grazing.
Representative profile of Egan silt loam, in an area
of Egan and Wentworth silt loams, 2 to 6 percent
slopes, in cultivation, 1,925 feet south and 250 feet
?’,%S%V()f the northwest corner of sec. 1, T. 97 N, R.
Ap-—0 to 8 inches; dark grayish brown (10YR
4/2) silt loam, very dark brown (10YR
2/2) moist; weak medium subangular
blocky structure; slightly hard, very fri-
able, slightly sticky and slightly plastic;
slightly acid; abrupt smooth boundary.
B21—8 to 13 inches; brown (10YR 5/3) silty clay
loam, dark brown (10YR 3/3) moist;
weak medium prismatic structure part-
ing to weak medium subangular blocky ;
hard, friable, slightly sticky and slightly
plastic; coatings of dark grayish brown
(10YR 4/2) on faces of peds; slightly

acid; clear wavy boundary.

B22—13 to 19 inches; yellowish brown (10YR
5/4) silty clay loam, dark brown (10YR
4/3) moist; weak coarse prismatic struc-
ture parting to moderate coarse and me-
dium subangular blocky; hard, friable,
slightly sticky and slightly plastic; coat-
ings of dark grayish brown (10YR 4/2)
on faces of peds; slightly acid; clear
wavy boundary.

B3ca—19 to 23 inches; light yellowish brown
(2.5Y 6/3) silty clay loam, olive brown
(2.5Y 4/3) moist; weak medium pris-
matic structure parting to moderate me-
dium subangular blocky; hard, friable,
slightly sticky and slightly plastic; com-
mon fine and medium concretions of
lime; strong effervescence; mildly alka-
line; gradual wavy boundary.

Clea—23 to 33 inches; light yellowish brown
(2.5Y 6/3) silty clay loam, olive brown
(2.5Y 4/4) moist; weak coarse pris-
matic structure parting to weak coarse
and medium subangular blocky; hard,
friable, slightly sticky and slightly plas-
tic; many medium concretions and segre-
gations of lime; strong effervescence;
mildly alkaline; clear wavy boundary.

IIC2—33 to 50 inches; light brownish gray (2.5Y
6/2) clay loam, grayish brown (2.5Y
5/2) moist; many coarse prominent
mottles of yellowish brown (10YR 5/6)
and strong brown (7.5YR 5/6) moist;
weak coarse subangular blocky struc-
ture; hard, friable, slightly sticky and
slightly plastic; few medium concretions
and fine threads of lime; strong effer-
vescence; mildly alkaline; gradual
smooth boundary.

ITIC3—50 to 60 inches; light yellowish brown
(2.5Y 6/3) clay loam, olive brown (2.5Y
4/3) moist; many medium prominent
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mottles of gray (5Y 6/1) and strong
brown (7.5YR 5/6) moist; weak coarse
subangular blocky structure; few fine
dark concretions of iron and manganese
oxides; few medium and fine concretions
and segregations of lime; strong effer-
vescence ; mildly alkaline.

The solum is 21 to 40 inches thick. The silty ma-
terial in which the soil formed is typically about 30
inches thick, but it ranges from .20 to 40 inches thick.
Depth to free carbonates is 16 to 30 inches. Reaction
is slightly acid or neutral in the A and B2 horizons
and mildly alkaline to strongly alkaline in the B3 and
C horizons. The A horizon is dark gray or dark gray-
ish brown and in places is silty clay loam. It is 5 to 10
inches thick. The B2 horizon is dark grayish brown to
light olive brown in hue of 10YR or 2.5Y and is 11 to
20 inches thick. The B3 horizon is grayish brown
to light yellowish brown in hue of 10YR or 2.5Y and
in places is clay loam or loam. The C horizon is grayish
brown to pale yellow and has mottles that are relict
from the underlying glacial till.

Egan soils are near Betts, Clarno, Ethan, and Went-
worth soils. They are deeper to lime and have more
silt than the Betts and Ethan soils, have more silt in
the A and B horizons than the Clarno soils, and are
shallower to clay loam or loam glacial till than the
Wentworth soils.

EaC—Egan silt loam, 6 to 9 percent slopes. This is a
moderately sloping soil on ridges and knolls on up-
lands in Hutchinson County. Areas range from 5 to 60
acres in size. Slopes are smooth and moderately long.
In a few places the surface layer is silty clay loam,
and in places the lower part of the underlying ma-
terial has more silt than is typical of the series.

Included with this soil in mapping are small areas
of Clarno, Ethan, Tetonka, and Whitewood soils. The
Clarno and Ethan soils are on the top and upper side
slopes of some of the ridges. In some cultivated areas
they are moderately eroded. The Tetonka soils are in
small closed depressions, some of which are shown on
the maps by the symbol for a wet spot. Whitewood
soils are in swales and along drainageways.

Runoff is medium. The hazard of erosion is severe.
Conttrolling erosion is the main concern of manage-
ment.

Most areas are cultivated. This soil is well suited to
all crops commonly grown in the survey area. Capabil-
ity unit I1le-2, pasture group F, windbreak group 3.

EbC2—Egan-Betts complex, 3 to 9 percent slopes,
eroded. The soils in this complex are mainly on the
upper side slopes of ridges and knolls on uplands in
Hutchinson County. Areas are irregular in shape and
range from 5 to 40 acres in size. Slopes are short and
convex. This complex consists of about 60 percent
Egan soil, 25 percent Betts soil, and 15 percent other
soils. The Egan soil is on the sides of ridges and knolls,
and the Betts soil is on the crests of ridges and knolls.
These soils are moderately to severely eroded. The
Egan soil has a surface layer of silt loam or silty clay
loam. It has a profile similar to the one described as
representative of the series, but the surface layer and
subsoil are thinner. The Betts soil has a profile in
which the loam surface layer is lighter colored than
the one described as representative of the Betts series

because it is eroded and the subsoil has been mixed
with the surface layer by plowing.

Included with these soils in mapping are small areas
of Clarno and Ethan soils. They are in the higher part
of the landscape near the Betts soil.

Runoff is medium to rapid. Erosion has lowered the
fertility level, and the hazard of further erosion is
very severe. Controlling erosion and improving fer-
tility are the main concerns of management.

All areas are cultivated. The Egan soil is moderately
well suited to all crops grown in the survey area, but
the Betts soil is poorly suited to crops. Egan soil is in
capability unit IVe-1, pasture group F, windbreak
group 3; Betts soil is in capability unit V1e-3, pasture
group G, windbreak group 10.

EgB—Egan and Wentworth silt loams, 2 to 6 percent

slopes. These are gently sloping soils on uplands in
Hutchinson County. Areas are irregular in shape and
range from 10 to 175 acres in size. Slopes are long,
smooth, and slightly convex. Some areas are mostly
Egan soil, but most areas include both soils in different
proportions. The Egan soil is generally on the upper
part of slight rises, and the Wentworth soil is in the
lower part of the landscape. Both soils have the profile
described as representative of their series.
- Included with these soils in mapping are small areas
of Clarno, Ethan, Tetonka, and Whitewood soils. The
Clarno and Ethan soils are on some of the slight rises,
and in places they are moderately eroded. The Tetonka
soils are in small closed depressions, some of which
are shown on the maps by the symbol for a wet spot.
The Whitewood soils are in swales and along drainage-
ways. Also included in a few areas is a silt loam that
is underlain by loamy sand at a depth of 30 to 40
inches.

Runoff is medium. The hazard of erosion is mod-
erate. Controlling erosion is the main concern of man-
agement.

Most areas are cultivated. These soils are well suited
to all crops commonly grown in the survey area.
Capability unit IIe-3, pasture group F, windbreak

.group 3.

Enet Series

The Enet series consists of well drained, nearly
level, loamy soils on uplands and terraces. They are
moderately deep over gravelly sand. These soils formed
in glacial melt-water deposits. The native vegetation
consisted of a mixture of tall, mid, and short grasses.

In a representative profile the surface layer is very
dark gray loam about 9 inches thick. The subsoil,
about 19 inches thick, is very dark grayish brown and
very dark gray loam to a depth of 24 inches and is
dark grayish brown sandy loam in the lower 4 inches.
Light yellowish brown and light brownish gray, cal-
careous gravelly sand is below a depth of 28 inches.

Enet soils have medium fertility and moderate to
high organic-matter content. Permeability is moderate
in the subsoil and rapid in the underlying gravelly
sand. The available water capacity is moderate.

Most areas are cultivated, but a few remain in na-
tive grassland and are used for hay and for grazing.

Representative profile of Enet loam, 0 to 2 percent
slopes, in cultivation, 2,105 feet south and 340 feet
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west of the northeast corner of sec. 25, T. 103 N.,
R. 58 W,

Ap—o0 to 9 inches; very dark gray (10YR 3/1)
loam, black (10YR 2/1) moist; weak
coarse subangular blocky structure part-
ing to weak fine granular; slightly hard,
very friable; slightly acid; abrupt
smooth boundary.

B21—9 to 17 inches; very dark grayish brown
(10YR 3/2) loam, black (10YR 2/1)
moist; weak coarse prismatic structure
parting to weak coarse subangular
blocky; slightly hard, very {friable,
slightly sticky; neutral; clear wavy
boundary.

B22—17 to 24 inches; very dark gray (10YR 3/1)
loam, black (10YR 2/1) moist; weak
coarse prismatic structure parting to
weak coarse subangular blocky; slightly
hard, very friable, slightly sticky; neu-
tral; clear wavy boundary.

B3—24 to 28 inches; dark grayish brown (10YR
4/2) sandy loam, very dark brown
(10YR 2/2) moist; weak coarse and me-
dium subangular blocky structure;
slightly hard, very friable; mildly alka—
line; clear wavy boundary.

IIC1ca—28 to 34 inches; light yellowish brown
(2.5Y 6/3) gravelly sand, olive brown
(2.5Y 4/3) moist; single grained; loose;
gravel coated with lime; strong effer-
vescence; mildly alkaline; gradual wavy
boundary

I1C2¢a—34 to 41 inches; light brownish gray
(2.5Y 6/2) gravelly sand, dark grayish
brown (2.5Y 4/2) moist; single grained;
loose; gravel coated with lime; strong
effervescence ; moderately alkaline; grad-
ual wavy boundary.

IIC3—41 to 60 inches; light yellowish brown
(2.5Y 6/3) gravelly sand, light olive
brown (2.5Y 5/3) moist; few medium
distinct mottles of olive yellow (2.5Y
6/6) moist; single grained; loose; strong
effervescence; mildly alkaline.

The thickness of the solum, depth to free carbonates,
and depth to gravelly sand are 20 to 40 inches. The A
horizon is very dark gray to dark grayish brown and
in places is silt loam. It is slightly acid or neutral and
is 6 to 9 inches thick. The B2 horizon is very dark gray
to grayish brown and commonly is loam, but in places
it is light clay loam or sandy clay loam. Some profiles
lack a B3 horizon, but some have a thin C1 horizon
above the IIC horizon. The B3 and C1 horizons, where
present, are sandy loam to loam. The IIC horizon is
gravelly sand or gravelly loamy sand and in places
contains fine fragments of siltstone and shale.

Enet soils are near Delmont, Dimo, Henkin, and
Storla soils. They are deeper over gravelly sand than
the Delmont soils and are better drained than the
Dimo soils. Enet soils contain more clay and less sand
in the B horizon than the Henkin soils, and they are
better drained and less calcareous than the Storla soils.

EnA—Enet loam, 0 to 2 percent slopes. This nearly
level soil is on uplands in Hanson County. Areas are

irregular in shape and range from 5 to 60 acres in
size. Slopes are slightly convex to slightly concave. In
a few places the subsoil contains more sand than is
typical of the series.

Included with this soil in mapping are small areas
of Delmont, Dimo, Henkin, and Storla soils. The Del-
mont and Henkin soils are on some of the slight rises.
The Dimo soils are in shallow swales or along poorly
defined drainageways. The Storla soils are on the
edges of the swales.

Runoff is slow. There is little or no hazard of
erosion, This soil is somewhat droughty because of the
underlying gravelly sand, and crops are affected dur-
ing dry periods. Conserving moisture is the main con-
cern of management.

Most areas are cultivated. This soil is moderately
well suited to all crops grown in the survey area.
Early-maturing crops, such as small grain, drought-
resistant row crops, alfalfa, and tame grasses, are
better suited than corn. Generally this soil is a good
source of gravel for construction use. Capability unit
IIs-3, pasture group D, windbreak group 6.

Ethan Series

The Ethan series consists of deep, well drained,
undulating to steep, loamy soils on uplands. These
soils formed in glacial till. The native vegetation con-
sisted of a mixture of tall, mid, and short grasses.

In a representative profile the surface layer is dark
grayish brown loam about 9 inches thick. A transition
layer of light brownish gray loam about 11 inches thick
is below the surface layer. The underlying material
is light yellowish brown loam. The soil material is
calcareous throughout.

Ethan soils have medium to low fertility and mod-
erately low organic-matter content. Permeability is
moderately slow below a depth of 28 inches. The avail-
able water capacity is high.

The rolling to steep Ethan soils are mostly in
native grassland and are used for grazing. Most areas
of the undulating to gently rolling Ethan soils are
cultivated.

Representative profile of Ethan loam, in an area of
Ethan-Betts loams, 6 to 9 percent slopes, eroded, in
cultivation, 2,300 feet south and 210 feet west of the
northeast corner of sec. 11, T. 98 N., R. 56 W.

Ap—0 to 9 inches; dark grayish brown (10YR
4/2) loam, very dark brown (10YR 2/2)
moist; weak coarse subangular bhlocky
structure parting to weak fine granular;
slightly hard, friable; slight efferves-
cence; mildly alkaline; abrupt wavy
boundary.

ACca—9 to 20 inches; light brownish gray (2.5Y
6/2) loam, grayish brown (2.5Y 5/2)
moist; weak medium prismatic structure
parting to weak medium and coarse sub-
angular blocky; hard, friable; many me-
dium and coarse segregations of lime;
strong effervescence; mildly alkaline;
gradual wavy boundary.

Cleca—20 to 28 inches; light yellowish brown
(2.5Y 6/3) loam, olive brown (2.5Y
4/3) moist; few fine distinct mottles of
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brown (7.5YR 5/4) and olive yellow
(2.6Y 6/6); massive; hard, friable;
many fine streaks and many medium and

coarse segregations of lime; strong
effervescence; mildly alkaline; diffuse
boundary.

C2—28 to 60 inches; light yellowish brown (2.5Y
6/4) loam, olive brown (2.5Y 4/4)
moist; common fine distinet mottles of
brown (7.5YR 4/4) and olive yellow
(2.5Y 6/6); massive; hard, friable,
slightly sticky; common medium segre-
gations of lime; strong effervescence;
mildly alkaline.

The solum is 20 to 30 inches thick. In native grass-
land the depth to free carbonates ranges from 4 to 9
inches, but in most cultivated areas the surface layer is
calcareous. All horizons are loam or light clay loam.
The A horizon is dark gray to grayish brown and is
slightly acid to mildly alkaline. It is 5 to 9 inches thick.
Some profiles have a thin B2 horizon that is dark
grayish brown to light olive brown in hue of 10YR or
2.5Y. Where present, the B2 horizon is 3 to 5 inches
thick. The B3 and AC horizons are grayish brown to
light yellowish brown and are mildly alkaline or mod-
erately alkaline. The C horizon is light brownish gray
to pale yellow. Mottles in the C horizon are relict from
the glacial till.

Ethan soils are mapped with Betts, Clarno, and
Homme soils. They have a thicker A horizon than
Betts soils and are calcareous closer to the surface
than Clarno and Homme soils.

EtB—Ethan-Betts loams, 3 to 6 percent slopes. These
soils are on uplands in Hutchinson County. Areas are
long and narrow and range from 5 to 35 acres in size.
Slopes are short and convex. The mapped areas are
about 55 percent Ethan soil, 25 percent Betts soil,
and 20 percent other soils. The Ethan soil is on the
sides of ridges and knolls and on the tops of some of
the wider ridges. The Betts soil is on the upper side
slopes and tops of ridges and knolls and is moderately
eroded in places. The Betts soil has a lighter colored
surface layer than the soil described as representative
of the Betts series because of the erosion and mixing
of soil layers by plowing.

Included with these soils in mapping are small areas
of Bonilla, Clarno, Davison, Hand, and Prosper soils.
Bonilla and Prosper soils are in swales. Clarno and
Hand soils are on the lower side slopes of some ridges
and knolls. Davison soils are on the edge of some
swales.

Runoff is medium, and the hazard of erosion is
severe. Controlling erosion and improving fertility are
the main concerns of management.

Almost all areas are cultivated. These soils are mod-
erately well suited to crops commonly grown in the
survey area. Capability unit Ille-6, pasture group G,
windbreak group 8.

EtC2—Ethan-Betts loams, 6 to 9 percent slopes,
eroded. These are gently rolling soils on uplands in
Hutchinson County. Areas are long and narrow and
range from 5 to 25 acres in size. Slopes are short and
convex. The areas are about 50 percent Ethan soil,
30 percent Betts soil, and 20 percent other soils. The
Ethan soil is on the sides of ridges and knolls, and the
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Betts soil is on the upper side slopes and tops of ridges
and knolls. These soils are moderately to severely
eroded. The Ethan soil has the profile described as
representative of the series, but in places the surface
layer is thinner. The Betts soil has a surface layer that
is light brownish gray because it is eroded and because
the layers are mixed by plowing.

Included with these soils in mapping are small areas
of Clarno, Hand, Prosper, and Tetonka soils. Clarno
and Hand soils are on the lower side slopes of ridges
and knolls. Prosper soils are in swales. Tetonka soils
are in small closed depressions, some of which are
shown on the maps by the symbol for a wet spot.

Runoff is medium to rapid, and the hazard of erosion
is very severe. The fertility of these soils has been
lowered by erosion, Controlling erosion and improving
fertility are the main concerns of management.

All areas are cultivated or have been cultivated.
These soils are poorly suited to crops because of low
fertility and the very severe hazard of erosion. Ca-
pability unit VIe-3, pasture group G, windbreak
group 10.

EtD—Ethan-Betts loams, 9 to 15 percent slopes.
These soils are on uplands in areas that range from
10 to 50 acres. They are on the sides of entrenched
drainageways and on ridges and hills of glacial end
moraines. Slopes are short and convex. The mapped
areas are about 45 percent Ethan soil, 30 percent Betts
soil, and 25 percent other soils. Glacial stones and
boulders are on some ridges and hills in areas that
range from 1 to 5 acres in size. The Ethan soil is on
the middle part of the landscape. The Betts soil is on
the upper side slopes and tops of ridges and hills. In
areas of native grassland the Ethan soil has a non-
calcareous surface layer. In cultivated areas the Betts
soil is moderately to severely eroded and has a lighter
colored surface layer than is typical of the series.

Included with these soils in mapping are small areas
of Chaska, Clarno, Davis, and Prosper soils. Chaska
soils are on narrow bottoms of entrenched drainage-
ways. Clarno soils are on the lower side slopes of
ridges and hills. Davis soils are on foot slopes, and
Prosper soils are in swales.

Runoff is medium to rapid, and the hazard of erosion
is very severe. Controlling erosion is the main concern
of management.

Most areas remain in native grassland and are used
for pasture. Capability unit VIe-3, pasture group G,
windbreak group 10.

EuB—Ethan-Clarno loams, 2 to 6 percent slopes.
These soils are on slight rises that are separatedp
narrow swales and small closed depressions on uplands
in Hanson County. Areas are irregular in shape and
range from 5 to 35 acres in size. Slopes are short and
convex. Mapped areas are about 40 percent Ethan
soil, 40 percent Clarno soil, and 20 percent other soils.
The Ethan soil is on the upper part of rises and is
moderately eroded in places. The Clarno soil is on the
lower part of rises and has a thinner subsoil than the
soil described-as representative of the Clarno series.

Included with these soils in mapping are small areas
of Bonilla, Crossplain, Davison, Prosper, and Tetonka
soils. Bonilla, Crossplain, and Prosper soils are in
swales. Davison soils are on the edge of swales.
Tetonka soils are in closed depressions, some of which
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are shown on the soil map by the symbol for a wet
spot.

Runoff is medium, and the hazard of erosion is mod-
erate to severe. Eroded areas of the Ethan soil are low
in fertility. Controlling erosion and improving fer-
tility are the main concerns of management.

Most areas are used as cropland. These soils are mod-
erately well suited to well suited to most crops grown
in the survey area. Ethan soil is in capability unit
IIle-6, pasture group G, windbreak group 8; Clarno
soil is in capability unit ITe-2, pasture group F, wind-
break group 3.

EuC—Ethan-Clarno loams, 6 to 9 percent slopes.
These are gently rolling soils on uplands in Hanson
County. They are on ridges and knolls that are sep-
arated by swales and small closed depressions. Slopes
are short and convex. Areas are long and narrow and
range from 5 to 85 acres. Mapped areas are about 45
percent Ethan soil, 40 percent Clarno soil, and 15 per-
cent other soils.

The Ethan soil is in the higher areas of the land-
scape and is moderately eroded in places. The Clarno
soil has a thinner subsoil than the soil described as
representative of the Clarno series.

Included with these soils in mapping are small areas
of Betts, Bonilla, Crossplain, Prosper, and Tetonka
soils. Betts soils are on the tops of some narrow ridges
and commonly are moderately to severely eroded.
Bonilla, Crossplain, and Prosper soils are in swales.
Tetonka soils are in closed depressions, some of which
are shown on the maps by the symbol for a wet spot.

Runoff is medium. The hazard of erosion is severe,
and eroded areas have low fertility. Controlling erosion
and improving fertility are the main concerns of man-
agement.

Most areas are cultivated. These soils are moderately

well suited to most crops; they are better suited to
close-sown small grain crops than to row crops be-
cause of the hazard of erosion. Ethan soil is in capabil-
ity unit IVe-2, pasture group G, windbreak group 8;
Clarno soil is in capability unit IITe-1, pasture group
F, windbreak group 3.

EwC—Ethan-Homme complex, 6 to 9 percent slopes.
This complex consists of gently rolling soils on uplands
in Hutchinson County. These soils are on ridges and
knolls that are separated by swales and small closed
depressions in places. Areas are long and narrow and
range from 5 to 85 acres in size. Mapped areas are
about 50 percent Ethan soil, 30 percent Homme soil,
and 20 percent other soils.

The Ethan soil has a surface layer of loam and is
on the higher part of the landscape where slopes are
short and convex. The Homme soil has a surface layer
of silty clay loam and is on the lower side slopes of
ridges and knolls. The surface layer and subsoil of the
Homme soil are thinner than is typical of the Homme
series.

Included with these soils in mapping are small areas
of Betts, Clarno, Onita, and Tetonka soils. Betts soils
are on the tops of some ridges and knolls and com-
monly are moderately eroded. Clarno soils are on the
middle part of the landscape below the Ethan soil; and
Onita soils are in swales. Tetonka soils are in closed
depressions, some of which are shown on the map by
the symbol for a wet spot,

Runoff is medium, and the hazard of erosion is
severe. Improving the level of fertility in the Ethan
soil and controlling erosion are the main concerns of
management.

Most areas are cultivated. The soils are better suited
to small grain, alfalfa, and tame grasses than to row
crops because of the hazard of erosion. Ethan soil is in
capability unit IVe-2, pasture group G, windbreak
group 8; Homme soil is in capability unit I1Ie-2, pas-
ture group F, windbreak group 3.

Fedora Series

The Fedora series consists of deep, poorly drained,
nearly level, calcareous, loamy soils on uplands. These
soils formed in glacial melt-water deposits. The native
vegetation consisted mainly of tall and mid grasses.

In a representative profile the surface layer is dark
gray fine sandy loam about 9 inches thick. Below the
surface layer is a transition layer of dark gray fine
sandy loam about 4 inches thick. The underlying ma-
terial, to a depth of 33 inches, is light gray and dark
gray fine sandy loam. To a depth of 56 inches, it is
light gray and pale yellow silt loam. Pale olive sandy
loam is at a depth of 56 inches. All layers are cal-
careous.

Fedora soils have medium fertility and moderate
organic-matter content. Permeability is moderately
rapid, and the available water capacity is moderate or
high. Early in the growing season the seasonal high
water table is at a depth of 1 to 4 feet.

Most areas are cultivated, but a few remain in na-
tive grassland and are used for hay and for grazing.

Representative profile of Fedora fine sandy loam, in
an area of Fedora soils, in cultivation, 1,103 feet west
and 743 feet south of the northeast corner of sec. 25,
T. 99 N, R. 59 W.

Ap—0 to 9 inches; dark gray (10YR 4/1) fine
sandy loam, black (10YR 2/1) moist;
few fine faint mottles of light olive
brown (2.5Y 5/6) moist; weak coarse
subangular blocky structure; slightly
hard, very friable; strong effervescence;
moderately alkaline; abrupt wavy bound-

ary.

AC—9 to 13 inches; dark gray (10YR 4/1) fine
sandy loam, very dark gray (10YR 3/1)
moist; common medium distinct mottles
of dark gray (5Y 4/1) and few fine dis-
tinct mottles of light olive brown (2.5Y
5/6) moist; weak coarse prismatic struc-
ture parting to weak coarse subangular
blocky ; slightly hard, very friable; few
fine dark segregations of iron and man-
ganese oxides; strong effervescence;
moderately alkaline; clear irregular
boundary.

Clgca—13 to 21 inches; light gray (5Y 7/1) and
dark gray (5Y 4/1) fine sandy loam,
gray (5Y 5/1) moist; common fine dis-
tinet mottles of pale olive (5Y 6/4) and
few fine distinet mottles of light olive
brown (2.5Y 5/6) moist; weak coarse
prismatic structure parting to weak
coarse subangular blocky; slightly hard,
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very friable; many fine segregations of
lime; violent effervescence; moderately
alkaline; abrupt wavy boundary.

C2g—21 to 33 inches; light gray (5Y 7/2) fine
sandy loam, olive gray (5Y 5/2) moist;
many coarse prominent mottles of light
olive brown (2.5Y 5/6) and few fine dis-
tinet mottles of brown (7.5Y 5/4) moist;
weak coarse subangular blocky struc-
ture; slightly hard, very friable; many
coarse dark segregations of iron and
manganese oxides; few fine segregations
of lime; strong effervescence ; moderately
alkaline; clear wavy boundary.

C38g—33 to 48 inches; light gray (5Y 7/2) silt
loam, gray (5Y 5/1) moist; many coarse
prominent mottles of light olive brown
(2.5Y 5/6) and common fine distinct
mottles of brown (7.5Y 5/4) moist;
massive; slightly hard, very friable,
slightly sticky; common medium dark
segregations of iron and manganese ox-
ides; few fine' segregations of lime;
strong effervescence; moderately alka-
line; clear smooth boundary.

C4g—48 to 56 inches; light gray (5Y 7/1) and
pale yellow (5Y 7/3) silt loam, gray (5Y
5/1, 6/1) moist; many coarse prominent
mottles of light olive brown (2.5Y 5/6)
and brown (7.5YR 5/4) moist; massive;
slightly hard, friable, slightly sticky and
slightly plastic; common fine and me-
dium dark segregations of iron and man-
ganese oxides; few fine segregations of
lime; strong effervescence; mildly alka-
line; clear wavy boundary.

C5g-—-56 to 60 inches; pale olive (5Y 6/4) sandy
loam, olive brown (2.5Y 4/4) moist;
many coarse distinet mottles of light
olive brown (2.5Y 5/6) and few fine
distinct mottles of brown (7.5YR 5/4)
moist; massive; soft, very friable; few
fine dark segregations of iron and man-
ganese oxides; strong effervescence;
mildly alkaline.

The solum is 6 to 16 inches thick. Free carbonates
are within 6 inches of the surface. Reaction is mildly
alkaline or moderately alkaline in the A horizon and
moderately alkaline or strongly alkaline in the AC
horizon and upper part of the C horizon. The A horizon
is very dark gray or dark gray in hue of 10YR to 5Y
or neutral. It ranges from sandy loam to very fine
sandy loam and is 6 to 10 inches thick. Some profiles
lack an AC horizon, but where present it is dark gray
to light olive gray in hue of 10YR to 5Y. It ranges
from loamy sand to fine sandy loam. The C1 horizon
has a calecium carbonate equivalent of 15 to 40 percent.
The C horizon is gray or light gray and commonly is
stratified with finer or coarser material, but the tex-
ture generally is fine sandy loam or sandy loam to a
depth of 40 inches. Some profiles have a IIC horizon
of gravelly sand below a depth of 40 inches.

Fedora soils are near the Henkin soils and are simi-
lar to Davison and Harps soils. They contain more
sand than the Davison and Harps soils and are more

poorly drained than the Davison and Henkin soils.
Fedora soils are also more calcareous than the Henkin
soils.

Fa—Fedora soils. These soils are in low areas on
uplands in Hutchinson County. Slopes are 0 to 3 per-
cent. The soils are mostly nearly level, but they are
gently undulating on the very slight rises between
poorly defined drainageways. The surface layer is fine
sandy loam in some mapped areas, and in other areas
it is sandy loam, very fine sandy loam, loam, or silt
loam.

Included with these soils in mapping are small areas
of Henkin soils on some of the well drained, higher
rises. Also included, in some low areas along drainage-
ways, is a poorly drained loamy sand that lacks lime
in the upper 15 inches.

Runoff is slow. Fieldwork commonly is delayed in
the spring because of wetness caused by a seasonal
high water table. The high lime content in these soils
affects crop growth and causes the soils to blow easily.
Controlling wetness, improving fertility, and control-
ling soil blowing are concerns of management.

Most areas are cultivated, but a few remain in na-
tive grassland and are used for hay and pasture.
Capability unit IIIw—4, pasture group A, windbreak
group 2.

Hand Series

The Hand series consists of deep, well drained,
nearly level to gently rolling, loamy soils on uplands.
These soils formed in stratified glacial melt-water de-
posits. The native vegetation consisted of a mixture of
tall, mid, and short grasses. ‘

In a representative profile the surface layer is dark
grayish brown loam about 9 inches thick (fig. 8). The

‘subsoil, about 22 inches thick, is loam. It is grayish

brown in the upper part and light gray in the lower
part. The lower part of the subsoil is calcareous and
has spots of soft lime. The underlying material is light
yellowish brown and light gray, calcareous silt loam
and loam.

Hand soils have medium fertility and moderate
organic-matter content. Permeability is moderate, and
the available water capacity is high,

Most areas are used for crops, but a few remain in
native grassland and are used for grazing and for hay.

Representative profile of Hand loam, 0 to 3 percent
slopes, in cultivation, 1,283 feet south and 450 feet
eas'%ﬁ;)f the northwest corner of sec. 18, T. 100 N., R.
58 W.

Ap—0 to 9 inches; dark grayish brown (10YR
4/2) loam, very dark brown (10YR 2/2)
moist; weak medium subangular blocky
structure parting to weak fine granular;
slightly hard, very friable; medium acid;
abrupt smooth boundary.

B2—9 to 17 inches; grayish brown (10YR 5/2)
loam, very dark grayish brown (10YR
3/2) moist; weak coarse prismatic struc-
ture parting to weak medium subangu-
lar blocky; slightly hard, friable;
neutral; abrupt wavy boundary.

B31ca—17 to 24 inches; light gray (2.5Y 7/2)
loam, light olive brown (2.5Y 5/3) moist;
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Figure 8. —Profilc of Hund loam, 0 to 3 percent slopes.

weak coarse prismatic structure parting
to weak coarse and medium subangular
blocky; slightly hard, friable; common
medium masses and fine threads of seg-
regated lime: strong effervescence; mod-
erately alkaline; gradual wavy boundary.

B32ca—24 to 31 inches; light gray (2.5Y 7/2)

loam, light olive brown (2.5Y 5/3)
moist; weak coarse and medium pris-
matic structure parting to weak coarse
subangular blocky; hard, very friable;
common medium masses and fine threads
of segregated lime; strong effervescence;
moderately alkaline; clear wavy bound-

ary.
C1—31 to 40 inches; light yellowish brown (2.5Y

6/4) silt loam, olive brown (2.5Y 4/4)
moist; common fine and medium distinct
mottles of gray (2.5Y 6/1) and olive
yellow (2.6Y 6/6) moist; massive;
glightly hard, very friable; strong effer.
vescence; moderately alkaline; clear
smooth boundary.

C2—40. to 52 inches; light yellowish brown (2.5Y

6/4) and light gray (2.5Y 7/1) silt loam,

olive brown (2.5Y 4/4) and gray (2.5Y
5/1) moist; many medium distinet
mottles of olive yellow (2.5Y 6/6) moist;
massive; slightly hard, very friable;
strong effervescence; moderately alka-
line; clear wavy boundary.

C3—52 to 60 inches; light yellowish brown (2.65Y
6/4) and light gray (2.5Y 7/1) loam,
olive brown (2.5Y 4/4) and gray (2.5Y
5/1) moist; many medium and fine dis-
tinct mottles of olive yellow (2.5Y 6/6)
and yellowish brown (10YR 5/6) moist;
massive; hard, friable; thin dark coat-
ings of iron and manganese oxides on
horizontal cleavage planes; strong effer-
vescence; mildly alkaline.

The solum is 20 to 38 inches thick. Depth to free
carbonates is 12 to 26 inches. The A horizon is dark
gray or dark grayish brown and is medium acid to
neutral. It is 6 to 10 inches thick. The B2 horizon is
dark grayish brown to light olive brown in hue of
10YR or 2.5Y and is loam or light clay loam. It is
slightly acid or neutral and is 6 to 10 inches thick,
The B3 horizon is light brownish gray to pale yellow.
In places it is light clay loam or silty clay loam. The C
horizon is gray to pale yellow in hue of 2.5Y or 5Y. It
commonly is stratified silt loam, loam, and fine sandy
loam, but in places it contains layers as coarse as
loamy sand.

Hand soils are mapped with the Bonilla and Davison
soils and are near the Clarno and Ethan soils, When
moist, they have dark colors nearer to the surface than
the Bonilla soils. Hand soils are more stratified in
texture in the C horizon than the Clarno and Ethan
soi}s, and they are deeper to lime than the Davison
soils

HaA—Hand loam, 0 to 3 percent slopes. This nearly
level to gently undulating soil is on uplands. Areas
are irregular in shape and range from 5 to 100 acres
in size. Mapped areas consist of very slight rises that
are broken by shallow swales or poorly defined drain-
ageways and by small closed depressions. This soil has
the profile described as representative of the series,
but in places the lower part of the subsoil is silt loam.

Included with this soil in mapping are small areas
of Bonilla, Davison, Henkin, and Tetonka soils. The
Bonilla soils are in swales. The Davison and Henkin
soils are on some of the rises. The Tetonka soils are in
closed depressions, some of which are shown on the
maps by the symbol for a wet spot.

Runoff is slow. The hazard of erosion is slight. This
soil has few or no limitations to use for crops. Main-
taining fertility is the main concern of management.

Most areas are cultivated. This soil is well suited to
all crops commonly grown in the survey area. Capabil-
ity unit I-2, pasture group F, windbreak group 3.

HaB—Hand loam, 3 to 6 percent slopes. This undu-
lating soil is on uplands. Areas are irregular in shape
and range from 5 to 75 acres in size. Slopes are short
and convex. This soil contains more sand and less silt
in the underlying material than the soil described as
representative of the series.

Included with this soil in mapping are small areas
of Bonilla, Davison, Henkin, and Tetonka soils. The
Bonilla soils are on foot slopes and in swales. The
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Davison and Henkin soils are on some of the rises.
The Tetonka soils are in small closed depressions, some
of which are shown on the maps by the symbol for a
wet spot.

Runoff is medium. The hazard of water erosion is
moderate. Controlling erosion is the main concern of
management.

Most areas are cultivated. This soil is well suited
to all crops commonly grown in the survey area.
Capability unit ITe-2, pasture group F, windbreak
group 3.

HaC—Hand loam, 6 to 9 percent slopes. This gently
rolling soil is on upland ridges and knolls. Areas range
from 5 to 60 acres in size. Slopes are short and convex.
The Hand soil has a thinner surface layer and subsoil
than the soil described as representative of the series.

Included with this soil in mapping are small areas
of Betts, Bonilla, Davison, Ethan, and Henkin soils.
The Betts and Ethan soils are on foot slopes and in
swales. The Davison and Henkin soils are on some of
the rises.

Runoff is medium, and the hazard of erosion is
severe. Controlling erosion is the main concern of
management.

Most areas are cultivated. These soils are well suited
to all crops commonly grown in the survey area.
Capability unit ITIe-1, pasture group F, windbreak
group 3.

HbC—Hand-Betts loams, 6 to 9 percent slopes. These
are gently rolling soils on uplands in Hutchinson
County. Areas are long and narrow and range from 5
to 30 acres in size. Slopes are short and convex.
Mapped areas are about 60 percent Hand soil, 25 per-
cent Betts soil, and 15 percent other soils. The Hand
soil is on the sides of ridges and knolls. The Betts soil
is on the top and upper side slopes of ridges and knolls.
In places it is moderately eroded. The Hand soil has a
thinner layer and subsoil than the soil described as
representative of the series. In cultivated fields the
Betts soil has a lighter colored surface layer than the
soil described as representative of the Betts series be-
cause of erosion and mixing of the soil layers by
plowing.

Included with these soils in mapping are small areas
of Bonilla, Ethan, and Henkin soils. The Bonilla soils
are in ridge saddles and swales and on foot slopes. The
Ethan soils are on the upper side slopes of some of the
ridges and knolls. The Henkin soils are intermingled
with the Hand soil in some areas.

Runoff is medium. The hazard of erosion is severe.
Improving the fertility level of the Betts soil and con-
trolling erosion are the main concerns of management.

Most areas are cultivated. The Hand soil is well
suited to all crops commonly grown in the survey area,
but crop growth is limited on the Betts soil because
of low fertility. Hand soil is in capability unit IIIe-1,
pasture group F, windbreak group 3; Betts soil is in
capability unit IVe-2, pasture group G, windbreak
group 8.

HcA—Hand-Bonilla loams, 0 to 3 percent slopes.
These are nearly level to gently undu?ating soils on
uplands in Hutchinson County. The areas, which are
irregular in shape and range from 10 to 120 acres in
size, consist of many low convex rises interspersed
with shallow swales and a few closed depressions. They

are about 60 percent Hand soil, 25 percent Bonilla
soil, and 15 percent other soils. The Hand soil is on the
low rises, and in a few places it has a more silty B
horizon than the soil described as representative of
the series. Also, in T. 98 N,, R. 56 W., the Hand soil is
deeper to lime than is typical for the series. The
Bonilla soil is in shallow swales.

Included with these soils in mapping are small areas
of Davison, Henkin, and Tetonka soils. The Davison
soils are on the edge of the shallow swales and on some
of the rises. The Henkin soils are on some of the rises.
The Tetonka soils are in small closed depressions, some
of which are shown on the maps by the symbol for a
wet spot.

Runoff is slow and collects on the Bonilla part of the
mapped areas. The hazard of erosion is slight. During
wet years, the Bonilla soil is subject to flooding for
very brief periods and has a seasonal high water table.
In most years these soils have few or no limitations
for crop use.

Most areas are cultivated. These soils are well suited
to all crops commonly grown in Hutchinson County.
Capability unit I-2; Hand soil is in pasture group F,
windbreak group 3; Bonilla soil is in pasture group
K, windbreak group 1.

HdB—Hand-Davison loams, 3 to 6 percent slopes.
These are undulating soils .on uplands in long and
narrow areas that range from 5 to 50 acres in size.
The short slopes are mostly convex, but some are con-
cave. Mapped areas consist of slight rises broken by
narrow swales and closed depressions. They are about
65 percent Hand soil, 25 percent Davison soil, and 10
percent other soils. The Hand soil is on the rises, and
in places it has a more silty subsoil than is typical of
the series. The Davison soil is on the edge of swales
and rises. In places it is moderately eroded.

Included with these soils in mapping are small areas
of Bonilla, Crossplain, Henkin, and Tetonka soils. The
Bonilla and Crossplain soils are in swales. The Henkin
soils are intermingled with the Hand soil on some of
the rises. The Tetonka soils are in small closed depres-
sions, some of which are shown on the maps by the
symbol for a wet spot.

Runoff is medium. The hazard of erosion is moder-
ate. The high lime content of the Davison soil affects
crop growth and causes the soil to blow easily, Im-
proving the fertility of the Davison soil and control-
ling erosion and soil blowing are the main concerns
of management.

Most areas are cultivated. These soils are well suited
to moderately well suited to all crops grown in the
survey area. Pasture group F; Hand soil is in capabil-
ity unit Ile-2, windbreak group 3; Davison soil is in
capability unit IIle-8, windbreak group 1.

Harps Series

The Harps series consists of deep, poorly drained,
nearly level, calcareous, loamy soils on uplands. These
soils formed in glacial till. The native vegetation con-
sisted mainly of tall and mid grasses.

In a representative profile the surface layer is dark
gray loam about 10 inches thick. The underlying ma-
terial is light brownish gray loam to a depth of 26
inches and light gray loam below that. It contains
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spots and streaks of soft lime and gypsum. The soil
material is calcareous throughout. '
Harps soils have medium fertility and moderate
organic-matter content. Permeability is moderate, and
the available water capacity is high. These soils have
a seasonal high water table at a depth of 1 to 3 feet
early in the growing season, but in dry years it re-
mains below a depth of 5 feet.
Most areas are cultivated, but a few remain in na-
tive grassland and are used for hay and for grazing.
Harps soils in this survey area are mapped only
with the Crossplain and Tetonka soils.
Representative profile of Harps loam in an area of
Tetonka-Harps complex, in native grass, 1,447 feet
west and 425 feet south of the northeast corner of sec.
8, T.98 N., R. 58 W.

A1—0 to 10 inches; dark gray (10YR 4/1) loam,
black (10YR 2/1) moist; few fine and
medium distinct mottles of brownish yel-
low (10YR 6/6) moist; weak medium
subangular blocky structure parting to
weak medium and fine granular; hard,
friable; slight effervescence; neutral;
clear irregular boundary.

Clca—10 to 19 inches; light brownish gray (2.5Y
6/2) loam, dark grayish brown (2.5Y
4/2) moist; common medium distinct
mottles of brownish yellow (10YR 6/6)
moist; weak coarse subangular blocky
structure parting to weak medium sub-
angular blocky; hard, friable, slightly
sticky ; tongues (1 to 2 inches wide) of
very dark grayish brown (10YR 3/2)
moist in the upper 3 inches; many me-
dium segregations of lime; violent effer-
vescence; mildly alkaline; gradual wavy
boundary.

C2ca—19 to 26 inches; light brownish gray (2.5Y

6/2) loam, dark grayish brown (2.5Y.

4/2) moist; many medium distinct
mottles of brownish yellow (10YR 6/6)
moist; weak coarse subangular blocky
structure; hard, friable, slightly sticky
and slightly plastic; few fine dark seg-
regations of iron and manganese oxides;
common fine nests of gypsum; common
medium segregations of lime; violent
effervescence; mildly alkaline; gradual
wavy boundary.

C3ges—26 to 39 inches; light gray (bY 7/1) loam,
gray (5Y 6/1) moist; many coarse
prominent mottles of brownish yellow
(10YR 6/6) moist; weak coarse sub-
angular blocky structure; hard, friable,
slightly sticky; common fine dark seg-
regations of iron and manganese oxides;
many coarse nests of gypsum crystals;
few medium segregations of lime; strong
effervescence; mildly alkaline; gradual
wavy boundary.

Cd4ges—39 to 60 inches; light gray (5Y 7/1)
heavy loam, gray (5Y 6/1) moist; many
coarse prominent mottles of light yellow-
ish brown (2.5Y 6/6) moist; massive;
hard, friable, slightly sticky and slightly

plastic; common fine dark segregations
of iron and manganese oxides; many
coarse nests of gypsum crystals; few
medium segregations of lime; strong ef-
fervescence; mildly alkaline.

Free carbonates are at or within 6 inches of the
surface. Horizons that have a calcium carbonate
equivalent of 15 percent or more are within 16 inches
of the surface. All horizons are loam or light clay
loam. The A horizon is very dark gray to gray and is
neutral to moderately alkaline, It is 10 to 15 inches
thick. Some profiles have an AC horizon up to 7 inches
thick. The C horizon is gray to light gray. Some profiles
lack nests of gypsum crystals in the C horizon.

Harps soils are mapped with the Crossplain and
Tetonka soils and are similar to the Davison and
Fedora soils. They contain less clay and are calcareous
at a shallower depth than the Crossplain and Tetonka
soils. Harps soils are more poorly drained than the
Davison soils and contain more clay and less sand than
the Fedora soils.

Henkin Series

The Henkin series consists of deep, well drained,
nearly level to undulating, loamy soils on uplands.
These soils formed in glacial melt-water deposits. The
native vegetation consisted of a mixture of tall, mid,
and short grasses.

In a representative profile the surface layer is dark
grayish brown fine sandy loam about 8 inches thick.
The subsoil, about 26 inches thick, is fine sandy loam,
It is dark grayish brown in the upper part, dark brown
and brown in the middle part, and light yellowish
brown in the lower part. The underlying material is
calcareous, stratified fine sand and fine sandy loam.

Henkin soils have medium fertility and moderate
organic-matter content. Permeability is moderately
ﬁap}ild, and the available water capacity is moderate or

igh.

Most areas are used for crops; a few remain in
native grassland and are used for grazing and for hay.

Representative profile of Henkin fine sandy loam, 2
to 6 percent slopes, in cultivation, 1,514 feet south and
254 feet east of the northwest corner of sec. 9, T. 102
N, R. 59 W.

Ap—O0 to 8 inches; dark grayish brown (10YR
4/2) fine sandy loam, black (10YR 2/1)
moist; weak coarse subangular blocky
structure; slightly hard, very friable,
slightly acid; abrupt smooth boundary.

B21—8 to 14 inches; dark grayish brown (10YR
4/2) fine sandy loam, very dark grayish
brown (10YR 3/2) moist; weak coarse
prismatic structure parting to weak
coarse subangular blocky; slightly hard,
very friable; slightly acid; clear wavy
boundary.

B22—14 to 19 inches; dark brown (10YR 4/3)
fine sandy loam, dark brown (10YR 3/3)
moist; weak coarse prismatic structure
parting to weak medium and coarse sub-
angular blocky; slightly hard, very fri-
able; neutral; clear wavy boundary.

B23—19 to 26 inches; brown (10YR 5/3) fine
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sandy loam, dark grayish brown (10YR
4/2) moist; weak medium and coarse
subangular blocky structure; slightly
hard, very friable; neutral; clear wavy
boundary.

B3—26 to 34 inches; light yellowish brown (2.5Y
6/3) fine sandy loam, olive brown (2.5Y
4/3) moist; weak coarse subangular
blocky structure; soft, very friable; neu-
tral; abrupt wavy boundary.

C1—34 to 42 inches; light yellowish brown (2.5Y
6/3) fine sand, olive brown (2.5Y 4/3)
moist; single grained; loose; slight ef-
fervescence; moderately alkaline; clear
irregular boundary.

C2ca—42 to 52 inches; light yellowish brown
(2.5Y 6/3) fine sandy loam, olive brown
(2.5Y 4/3) moist; massive; slightly
hard, very friable; common medium seg-
regafions of lime; strong effervescence;
moderately alkaline; clear wavy bound-

ary.
C3—52 to 60 inches; light brownish gray (2.5Y
6/2) fine sand, grayish brown (2.5Y
5/2) moist; single grained; loose; slight
effervescence; moderately alkaline.

The solum is 22 to 44 'inches thick. Depth to free
carbonates is 20 to 50 inches. The A horizon is very
dark gray to dark grayish brown. In places it is loam. It
is 6 to 10 inches thick and is slightly acid or neutral.
The B2 horizon is dark grayish brown to light olive
brown in hue of 10YR or 2.5Y and is fine sandy loam,
sandy loam, or light loam. It is 9 to 22 inches thick. The
B3 and C horizons are grayish brown to pale yellow in
hue of 10YR or 2.5Y. In places, the B3 horizon is
calcareous. The C horizon is stratified with textures
ranging from fine sand to loam. It is neutral to mod-
erately alkaline.

Henkin soils contain more sand and less clay in the
B horizon than the nearby Clarno, Delmont, Enet, and
Hand soils. They also have a less gravelly C horizon
than the Delmont and Enet soils.

HmA—Henkin fine sandy loam, 0 to 2 percent
slopes. This soil is on uplands in Hanson County. Areas
are irregular in shape and range from 5 to 45 acres in
size. Slopes are mostly nearly level, but the very slight
rises are broken by slightly depressed swales or poorly
defined drainageways. In a few places the surface
layer is loam.

Included with this soil in mapping are small areas
of Delmont and Hand soils and the Henkin variant,
The Delmont and Hand soils are on some of the low
rises. The Henkin variant is on some of the low parts
of the landscape.

Runoff is slow. This soil is somewhat droughty and
is moderately susceptible to soil blowing. Controlling
soil blowing and conserving moisture are the main
concerns of management.

Most areas are cultivated. This soil is moderately
well suited to most crops grown in the survey area.
Small grain, sorghum, and tame grasses are better
suited than corn during periods of drought. Capability
unit ITIs-1, pasture group H, windbreak group 5.

HmB—Henkin fine sandy loam, 2 te 6 percent slopes.
This is an undulating soil on uplands. Areas are ir-

regular in shape and range from 5 to 120 acres in size.
Slopes are short and convex. This soil has the profile
described as representative of the series except that
in a few places the surface layer is loam.

Included with this soil in mapping are small areas
of Fedora and Hand soils. The Fedora soils are in the
low part of the landscape adjacent to drainageways.
The Hand soils are on the rises intermingled with the
Henkin soils.

Runoff is medium. This soil is somewhat droughty,
and the hazards of erosion and soil blowing are
moderate. Controlling erosion and soil blowing and
conserving moisture are the main concerns of man-
agement.,

Most areas are cultivated. This soil is moderately
well suited to most crops grown in the survey area.
Small grain, sorghum, and tame grasses are better
suited than corn during periods of drought. Capability
unit I1le-7, pasture group H, windbreak group 5.

Henkin Variant

The Henkin variant consists of well drained, nearly
level to undulating soils on upland terraces. These
soils are moderately deep over gravel and sand. They
formed in glacial melt-water deposits. The native vege-
tation consisted of a mixture of tall, mid, and short
grasses.

In a representative profile the surface layer is dark
gray fine sandy loam about 9 inches thick. The subsoil,
about 17 inches thick, is dark grayish brown sandy
loam in the upper 14 inches and grayish brown cal-
careous gravelly loamy sand in the lower 3 inches. The
underlying material is calcareous gravel and sand.

The Henkin variant has a medium level of fertility
and moderate organic-matter content. Permeability is
moderately rapid in the subsoil and rapid in the un-
derlying gravel and sand. The available water capacity
is low.

Many areas are cultivated; some remain in native
grassland and are used for grazing.

Representative profile of Henkin variant fine sandy
loam, 0 to 6 percent slopes, in cultivation, 1,495 feet
north and 900 feet west of the southeast corner of
sec. 7, T. 100 N., R. 60 W.

Ap—O0 to 9 inches; dark gray (10YR 4/1) fine
sandy loam, black (10YR 2/1) moist;
weak coarse subangular blocky struc-
ture; slightly hard, very friable; slightly
acid; abrupt smooth boundary.

B21—9 to 15 inches; dark grayish brown (10YR
4/2) sandy loam, very dark brown
(10YR 2/2) moist; weak medium and
coarse prismatic structure; soft, very
friable; slightly acid; clear wavy bound-

ary.

B22—15 to 23 inches; dark grayish brown (10YR
4/2) sandy loam, very dark grayish
brown (10YR 3/2) moist; weak coarse
and medium subangular blocky struc-
ture; soft, very friable; slightly acid;
clear wavy boundary.

IIB3—23 to 26 inches; grayish brown (10YR 5/2)
gravelly loamy sand, dark grayish brown
(10YR 4/2) moist; weak medium sub-
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angular blocky structure; soft, loose;
slight effervescence; neutral; clear wavy
boundary.

IIC1—26 to 42 inches; multicolored medium and
fine gravel mixed with medium and
coarse sand; single grained; loose; many
fine fragments of shale; pebbles coated
with lime; strong effervescence; mildly
alkaline; gradual irregular boundary.

IIC2—42 to 60 inches; multicolored gravelly
coarse sand; single grained; loose; few
fine fragments of shale; some pebbles
coated with lime; strong effervescence;
neutral.

Depth to sand and gravel and to free carbonates is
20 to 40 inches. The A horizon is very dark gray to
dark grayish brown. It commonly is fine sandy loam
or sandy loam, but in places it is loam. It is slightly
acid or neutral and is 7 to 10 inches thick. The B2
horizon is dark grayish brown or grayish brown and
is sandy loam or fine sandy loam. It is slightly acid or
neutral and is 13 to 26 inches thick. The B3 horizon is
gravelly loamy sand or gravelly sandy loam and in
places is noncalcareous. The C horizon commonly is
stratified sand and gravel but in places is loamy sand
or sand. Finer textured material is at a depth of 50 to
60 inches in places.

The Henkin variant is near the Delmont and Henkin
soils and is similar to the Dimo and Enet soils. It is
deeper to gravelly sand or sand and gravel than the
Delmont soils, and contains more sand and less clay
in the B horizon than the Dimo and Enet soils. The
Henkin variant, when moist, has dark colors to a
greater depth and has a more gravelly C horizon than
the Henkin soils.

HnB—Henkin variant fine sandy loam, 0 to 6 per-
cent slopes. This is a nearly level to undulating soil on
upland terraces. Areas range from 5 to 70 acres in
size. Slopes generally are short and convex. In a few
places the surface layer is loam.

Included with this soil in mapping are small areas
of Delmont and Henkin soils on the higher part of
convex rises.

Runoff is slow. The hazard of soil blowing is severe,
and the soil is droughty. Controlling soil blowing and
conserving moisture are the main concerns of man-
agement.

Many areas are cultivated. This soil is poorly suited
to deep-rooted crops such as corn and alfalfa. It is
best suited to spring-sown small grain and tame
grasses or to native pasture. In places this soil is a
good source of gravel for construction use. Capability
unit IVe-3, pasture group D, windbreak group 6.

Homme Series

The Homme series consists of deep, well drained,
nearly level to moderately sloping, silfy soils on up-
lands. These soils formed in silty glacial drift. The
native vegetation consisted of a mixture of tall, mid,
and short grasses.

In a representative profile the surface layer is dark
grayish brown silty clay loam about 9 inches thick.
The subsoil, about 27 inches thick, is brown and light

olive brown silty clay loam in the upper part and light
yellowish brown calcareous silt loam in the lower part.
The lower part of the subsoil has spots and streaks of
soft lime that extend into the underlying material. The
underlying material is light yellowish brown calcare-
ous loam.

Homme soils have medium fertility and moderate
organic-matter content. Permeability is moderately
slow, and the available water capacity is high.

Most areas are used for crops, and a few remain in
native grassland and are used for hay and for grazing.

Representative profile of Homme silty clay loam in
an area of Homme-Onita complex, 2 to 6 percent
slopes, in cultivation, 860 feet north and 845 feet west
of the southeast corner of sec. 35, T. 97 N., R. 61 W.

Ap—O0 to 9 inches; dark grayish brown (10YR
4/2) silty clay loam, very dark brown
(10YR 2/2) moist; weak fine granular
structure; very hard, friable, sticky and
plastic; slightly acid; abrupt smooth
boundary.

B21—9 to 15 inches; brown (10YR 5/3) silty
clay loam, very dark grayish brown
(10YR 3/2) moist; weak medium pris-
matic structure parting to moderate and
strong medium and fine blocky; hard,
firm, sticky and plastic; slightly acid;
clear wavy boundary.

B22—15 to 19 inches; brown (10YR 5/3) silty
clay loam, dark brown (10YR 3/3)
moist; weak medium prismatic structure
parting to moderate and strong medium
and fine blocky; hard, firm, sticky and
plastic; coatings of dark brown (10YR
4/3) moist on faces of peds; mildly alka-
line; clear wavy boundary.

B23—19 to 24 inches; light olive brown (2.5Y
5/3) silty clay loam, olive brown (2.5Y
4/3) moist; moderate medium prismatic
structure parting to moderate medium
and fine subangular blocky; hard, firm,
sticky and plastic; dark grayish brown
(2.5Y 4/2), moist, coatings on faces of
peds; mildly alkaline; clear wavy bound-

ary.

B31ca—24 to 27 inches; light yellowish brown
(2.5Y 6/3) silt loam, olive brown (2.5Y
4/3) moist; moderate medium prismatic
structure parting to moderate medium
and coarse subangular blocky; hard,
friable, slightly sticky and slightly plas-
tic; few medium segregations of lime;
strong effervescence; mildly alkaline;
clear wavy boundary.

B32ca—27 to 36 inches; light yellowish brown
(2.5Y 6/3) silt loam, olive brown (2.5Y
4/3) moist; many medium distinet and
prominent mottles of olive yellow (2.5Y
6/6) and yellowish brown (10YR 5/6)
moist ; moderate medium and coarse sub-
angular blocky structure; hard, friable,
slightly sticky and slightly plastic; many
medium segregations of lime; strong ef-
fervescence; mildly alkaline; clear wavy
boundary.
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IIClca—36 to 50 inches; light yellowish brown
’ (2.5Y 6/3) loam, olive brown (2.5Y
4/4) moist; many medium distinct and
prominent mottles of olive yellow (2.5Y
6/6), yellowish brown (10YR 5/6), and
gray (2.5Y 6/1) moist; massive; hard,
friable, slightly sticky; few fine dark
segregations of iron and manganese ox-
ides ; many medium segregations of lime;
strong effervescence; mildly alkaline;
diffuse wavy boundary.

IIC2ca—>50 to 60 inches; light yellowish brown
(2.5Y 6/3) and gray (2.5Y 6/1) clay
loam, olive brown (2.5Y 4/4) moist;
many medium distinct mottles of olive
yellow (2.5Y 6/6) and yellowish brown
(10YR 5/6) moist; massive; hard, fri-
able, slightly sticky and slightly plastic;
common fine and medium dark segrega-
tions of iron and manganese oxides;
common medium segregations of lime;
strong effervescence; mildly alkaline.

The solum is 25 to 45 inches thick. Depth to loam
or clay loam glacial drift commonly is 30 to 40 inches
but ranges from 25 to 60 inches. Depth to free car-
bonates is 15 to 34 inches. The A horizon is very dark
gray to dark grayish brown and is silty clay loam or
heavy silt loam. It is slightly acid or neutral and is 7
to 10 inches thick. The B2 horizon is dark grayish
brown to light olive brown and is 8 to 20 inches thick.
The B3 horizon is grayish brown to light yellowish
brown in hue of 10YR or 2.5Y. In places it is silty
clay loam, loam, or clay loam. The C horizon is gray
to pale yel]ow in hue of 10YR or 2.5Y. In places, the
C horizon is silt loam or silty clay loam that is strati-
fied with lenses of sandy loam and very fine sandy
loam. The B3 and C horizons are mildly alkaline or
moderately alkaline.

Homme soils are mapped with the Ethan and Onita
soils. They are more silty and are deeper to lime than
the Ethan soils, and they are better drained and have
a less clayey B horizon than the Onita soils.

HoC—Homme-Ethan complex, 6 to 9 percent slopes.
These are moderately sloping soils on uplands in Hutch-
inson County. Areas range from 5 to 70 acres in
size. This complex consists of about 60 percent Homme
soil, 25 percent Ethan soil, and 15 percent other soils.
The Homme soil is on the sides of ridges and knolls
and has long, smooth slopes. The Ethan soil is on the
top and upper side slopes of the ridges and knolls and
has short, convex slopes. The Homme soil has a sur-
face layer of silty clay loam. The surface layer and the
subsoil are thinner than is typical of the series. This
Ethan soil has a loam surface layer.

Included with these soils in mapping are small areas
of Betts, Clarno, Onita, Tetonka, and Whitewood soils.
The Betts soils are on the top of some of the ridges
and commonly are moderately eroded. The Clarno
soils in most places are immediately below the Ethan
soil. The Onita and Whitewood soils are on foot slopes
and along drainageways. The Tetonka soils are in
small closed depressions, some of which are shown on
the maps by the symbol for a wet spot.

Runoff is medium. The hazard of erosion is severe.

In places erosion has lowered the fertility of the Ethan
soil. Improving the fertility of the Ethan soil and
controlling erosion are the main concerns of man-
agement.

Most areas are cultivated. These soils are moderately
well suited to all crops grown in the survey area.
Homme soil is in capability unit I1Tle-2, pasture group
F, windbreak group 3; Ethan soil is in capability unit
IVe-2, pasture group G, windbreak group 8.

HiA—Homme-Onita complex, 0 to 2 percent slopes.
These are nearly level soils on uplands in Hutchinson
County. Areas are irregular in shape and range from
5 to 130 acres in size. The soils are on broad flats that
have shallow swales or poorly defined drainageways
and a few small closed depressions. The mapped areas
are about 60 percent Homme soil, 25 percent Onita
soil, and 15 percent other soils. The Homme soil is on
the very slight rises of the flats and has a surface
layer of silty clay loam. The Onita soil is in the slightly
concave low part of the landscape and has a surface
layer of silt loam.

Included with these soils in mapping are small areas
of Tetonka and Whitewood soils. The Tetonka soils are
in closed depressions, some of which are shown on the
maps by the symbol for a wet spot. The Whitewood
soils are along some of the drainageways.

Runoff is slow. These soils have few or no limita-
tions for crops. Fieldwork, however, is delayed in wet
years because the Onita soil is subject to flooding for
very brief periods and has a seasonal high water table.
In most years, the additional moisture on the Onita
soil is beneficial. Maintaining fertility and tilth is
the main concern of management.

Almost all areas are cultivated. These soils are well
suited to all crops grown in the survey area. Capability
unit I-2; Homme soil is in pasture group F, windbreak
group 3; Onita soil is in pasture group K, windbreak
group 1.

HtB—Homme-Onita complex, 2 to 6 percent slopes.
These are gently sloping s01ls on up]ang in Hutchin-
son County. This complex consists of about 60 percent
Homme soil, 25 percent Onita soil, and 15 percent
other soils. The Homme soil is on slight rises and has
long smooth slopes that are plane to slightly convex.
The Onita soil is on foot slopes and in swales where
slopes are slightly concave. This Homme soil has a
surface layer of silty clay loam and has the profile
described as representative of the series. This Onita
soil has a surface layer of silt loam.

Included with these soils in mapping are small areas
of Davison, Ethan, Tetonka, and Whitewood soils. The
Davison soils are on rises bordering swales and de-
pressions. The Ethan soils are on the top of some of
the ridges. The Tetonka soils are in small closed de-
pressions, some of which are shown on the maps by
the symbol for a wet spot. The Whitewood soils are
in some of the swales or along drainageways.

Runoff is medium. The hazard of erosion is mod-
erate. Controlling erosion is the main concern of man-
agement.

Most areas are cultivated. These soils are well suited
to all crops grown in the survey area. Capability unit
ITe-3; Homme soil is in pasture group F, windbreak
group 3; Onita soil is in pasture group K, windbreak
group 1.
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James Series

The James series consists of deep, poorly drained
and very poorly drained, nearly level, calcareous soils
on bottom lands. These soils formed in clayey alluvium.
The native vegetation consisted mainly of tall and mid
grasses that are tolerant to excess water and salt.

In a representative profile the surface layer is very
dark gray silty clay about 10 inches thick. The subsoil,
about 10 inches thick, is dark gray silty clay. The
underlying material is dark gray silty clay. There are
spots and streaks of salt throughout the upper 40
inches of the profile, and all layers are calcareous.

James soils have medium fertility and high organic-
matter content. Permeability is slow or very slow, and
the available water capacity is moderate or high. These
soils are frequently flooded by stream overflow, and
the water table is above a depth of 2 feet early in the
growing season.

Most areas remain in native vegetation and are used
for hay or pasture. A few of these less poorly drained
areas are used for crops. .

Representative profile of James silty clay, in native
grass, 1,100 feet west and 620 feet north of the south-
east corner of sec. 18, T. 101 N., R. 58 W,

Allsa—0 to 1 inch; very dark gray (2.5Y 3/1)
silty clay, black (2.5Y 2/1) moist; weak
fine granular structure; slightly hard,
firm, sticky and plastic; common fine
white (2.5Y 8/1) spots of salts; slight
effervescence; mildly alkaline; clear
smooth boundary.

Al12gsa—1 to 10 inches; very dark gray (2.5Y
3/1) silty clay, black (N 2/0) moist;
weak medium subangular structure part-
ing to weak fine subangular blocky ; very
hard, firm, sticky and plastic; many fine
‘and medium threads and spots of salts;
strong effervescence; moderately alka-
line; clear smooth boundary.

B2gsa—10 to 20 inches; dark gray (2.5Y 4/1)
silty clay, very dark gray (N 3/0) moist;
weak medium and coarse subangular
blocky structure parting to moderate
very fine and fine subangular blocky;

very hard, firm, sticky and plastic; many

fine threads and spots of salt; strong
effervescence; strongly alkaline; clear
wavy boundary.

Allbg—20 to 40 inches; dark gray (2.5Y 4/1)
silty clay, black (2.5Y 2/1) moist; weak
coarse prismatic structure parting to
weak medium and coarse subangular
blocky; very hard, very firm, sticky and
plastic; common fine spots and threads
of salts; common medium nests of gyp-
sum; slight effervescence; moderately
alkaline; gradual wavy boundary.

Al12bg—40 to 54 inches; dark gray (2.5Y 4/1)
silty clay, black (2.5Y 2/1) moist; mas-
sive; very hard, very firm, sticky and
plastic; many coarse nests of gypsum;
few medium segregations of lime; strong
effervescence ; moderately alkaline; grad-
ual wavy boundary.

Cgcacs—54 to 60 inches; dark gray (2.5Y 4/1)
silty clay, very dark gray (N 3/0) moist;
massive; very hard, very firm, sticky and
plastic; many coarse nests of gypsum;
many coarse segregations of lime; strong
effervescence; moderately alkaline.

The solum is 26 to 58 inches thick. Free carbonates
are within 10 inches of the surface. Texture, to a depth
of 40 inches or more, is heavy silty clay loam, silty
clay, or clay. Electrical conductivity of the A and B
horizons ranges from 4 to 20 millimhos. Colors
throughout the profile are in hue of 2.5Y or 5Y or are
neutral. The A horizon is 8 to 14 inches thick. The
B2g horizon is black to dark gray and is moderately
alkaline or strongly alkaline. It is 8 to 14 inches thick.
Some profiles have a B3 horizon. The Ab horizon is
very dark gray to gray and is mildly alkaline to
strongly alkaline. The C horizon is dark gray or gray.
In places the C horizon and the lower part of the Ab
horizon are stratified with lenses of coarser material.

James soils are near the Clamo, Lamo, Salmo, and
Wann soils. They contain more salts than the Clamo,
Lamo, and Wann soils. They also contain more clay
and are more poorly drained than the Lamo and Wann
so@{s. James soils are more clayey than the Salmo
soils.

Ja—James silty clay. This is a nearly level soil on
bottom lands along the James River. Areas range from
10 to 80 acres in size and include meander scars and
partly filled former stream channels. Slopes are 0 to 2
percent.

Included with this soil in mapping are small areas
of Clamo, Lamo, Salmo, and Wann soils. The Clamo,
Lamo, and Wann soils are on slightly higher levels of
the bottom lands. The Salmo soils are intermingled
with the James soils in some areas.

Runoff is very slow and is ponded in the lower areas.
This soil is frequently flooded by stream overflow and
by runoff from adjacent soils. Crop growth is affected
by a high water table and by the high salt content. In
some years the soil is too wet for use as cropland. This
soil loses its tilth if farmed when wet. Wetness and the
high salt content are major concerns when this soil is
used for crops.

Most areas remain in native grassland and are used
for hay and pasture. A few areas are used for crops.
This soil is better suited to late-planted crops than to
spring-sown crops. Capability unit IVw-2, pasture
group J, windbreak group 10.

Lamo Series

The Lamo series consists of deep, somewhat poorly
drained, nearly level, calcareous, silty soils on bottom
lands. These soils formed in alluvium, The native vege-
tation consisted mainly of tall grasses, but deciduous
trees and shrubs were in some areas.

In a representative profile the surface layer is dark
gray silty clay loam about 12 inches thick. The next
layer is gray silty clay loam about 14 inches thick.
The underlying material, to a depth of 45 inches, is
stratified gray silty clay loam and grayish brown silt
loam. A buried soil of dark gray silty clay is at a depth
of 45 inches. All layers are calcareous.

Lamo soils have high fertility and organic-matter
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content. Permeability is moderately slow, and the
available water capacity is high. These soils are oc-
casionally flooded by stream overflow, and they have a
seasonal high water table at a depth of 2 to 6 feet.
Most areas are cultivated; a few remain in native
vegetation and are used for hay and for grazing.
Representative profile of Lamo silty clay loam, in
native grass, 1,100 feet west and 525 feet north of the
southeast corner of sec. 2, T. 97 N., R. 58 W.

A11—0 to 6 inches; dark gray (10YR 4/1) silty
clay loam, black (10YR 2/1) moist;
weak fine granular structure; slightly
hard, friable, slightly sticky and slightly
plastic; slight effervescence; neutral;
clear wavy boundary.

A12—6 to 12 inches; dark gray (10YR 4/1) silty
clay loam, black (10YR 2/1) moist; few
fine faint mottles of yellowish brown
(10YR 5/6) moist; weak medium sub-
angular blocky structure parting to weak
medium granular; slightly hard, friable,
slightly sticky and slightly plastic; slight
effervescence; mildly alkaline; clear
wavy boundary.

AC1—12 to 18 inches; gray (10YR 5/1) silty clay
loam, very dark gray (10YR 3/1) moist;
few fine faint mottles of yellowish brown
(10YR 5/6) and brown (7.5YR 5/4)
moist; weak coarse prismatic structure
parting to weak medium and fine sub-
angular blocky; hard, friable, slightly
sticky and slightly plastic; strong effer-
vescence; mildly alkaline; gradual wavy
boundary.

AC2ca—18 to 26 inches; gray (10YR 5/1) silty
clay loam, very dark grayish brown
(10YR 3/2) moist; many fine distinct
mottles of yellowish brown (10YR 5/6)
and brown (7.5YR 5/4) moist; weak
coarse prismatic structure parting to
weak coarse subangular blocky; hard,
friable, slightly sticky and slightly plas-
tic; many fine segregations of lime;
strong effervescence; mildly alkaline;
gradual wavy boundary.

Clgca—26 to 32 inches; gray (5Y 5/1) silty clay
loam, olive gray (5Y 4/2) moist; many
fine distinct mottles of yellowish brown
(10YR 5/6) and brown (7.5YR 5/4)
moist; weak coarse and medium sub-
angular blocky structure; hard, friable,
slightly sticky and slightly plastic; many
medium and fine segregations of lime;
strong effervescence; mildly alkaline;
gradual wavy boundary.

C2gca—32 to 39 inches; grayish brown (2.5Y
5/2) silt loam, dark grayish brown (2.5Y
4/2) moist; many fine distinct mottles of
strong brown (7.5YR 5/6) moist; weak
medium subangular blocky structure;
slightly hard, friable, slightly sticky
and slightly plastic; common fine dark
segregations of iron and manganese ox-
ides; many fine segregations of lime;

strong effervescence; mildly alkaline;
gradual wavy boundary.

C3gca—39 to 45 inches; gray (5Y 5/1) silty clay
loam, very dark grayish brown (2.5Y
3/2) moist; many fine faint mottles of
brownish yellow (10YR 6/6) moist;
weak medium subangular blocky struc-
ture; hard, friable, slightly sticky and
slightly plastic; many medium and fine
segregations of lime; strong efferves-
cence ; mildly alkaline; clear wavy bound-
ary. '

Ab—45 to 60 inches; dark gray (2.5Y 4/1) silty
clay, black (2.5Y 2/1) moist; weak me-
dium and coarse subangular blocky
structure; hard, firm, sticky and plastic;
fe“i fine nests of gypsum crystals; neu-
tral.

The solum is 24 to 35 inches thick. Free carbonates
are within 10 inches of the surface. The A horizon is

" dark gray or very dark gray in hue of 10YR or 2.5Y

and is silty clay loam or silt loam. It is 12 to 20 inches
thick. The AC horizon is gray or dark gray in hue of
10YR or 2.5Y. It is silty clay loam or silt loam, and in
places it is stratified with thin lenses of coarser ma-
terial. The C horizon is gray to light olive gray; in
places a buried A horizon is in the C horizon. In places,
the C horizon is stratified by lenses of finer or coarser
material ranging from loamy sand to silty clay.

Lamo soils are near the Clamo, Salmo, and Wann
soils. They contain less clay in the horizons below the
A horizon than the Clamo soils and less salts than the
Salmo soils. Lamo soils contain less sand and more
silt and clay than the Wann soils.

La—Lamo silty clay loam. This is a nearly level soil
on bottom lands. Areas are broad and range from 20
to 200 acres in size. Slopes are 0 to 2 percent. In places
the uniformity of the slopes is broken by partly filled
former stream channels and meander scars. This soil
has the profile described as representative of the series,
but in a few places a thin layer of silty clay is on the
surface.

Included with this soil in mapping are small areas
of Clamo, James, Salmo, and Wann soils. The Clamo
soils are in some of the lower parts of the landscape.
The James and Salmo soils are in some of the former
stream channels and small depressed basins. The Wann
soils are in places where alluvial sediment is sandy.

Runoff is slow. Fieldwork is delayed in some years
by wetness caused by stream flooding and a seasonal
high water table. This soil compacts and loses its tilth
if farmed when wet. Wetness is the main concern
where this soil is used for crops.

Most areas are cultivated. This soil is well suited to
most crops grown in the survey area. In wet years it is
better suited to late-seeded crops than to spring-sown
small grain. Capability unit IIw-3, pasture group A,
windbreak group 2.

Lm—Lamo-Wann complex, frequently flooded. These
are nearly level soils on bottom land. Areas consist of
narrow strips along the James River and range from
5 to 75 acres in size. Slopes are 0 to 2 percent. This
complex is about 45 percent Lamo soil, 30 percent

“Wann soil, and 25 percent other soils. Surface relief is

uneven; scouring and deposition from flooding have
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caused a series of low mounds or dunes to rise 2 to 5
feet above the intervening swales or meander scars.
The Lamo soil is in the low part of the landscape, and
the Wann soil is on the mounds or dunes. This Lamo
soil has a surface layer of silty clay loam. The under-
lying material is more stratified in contrasting tex-
tures than in the soil described as representative of
the series. The Wann soil has a loam surface layer.

Included with these soils in mapping are small areas
of Clamo and Salmo soils in some of the low areas.
Also included is a loose loamy sand on the crest of
some of the dunes or mounds.

Runoff is slow. These soils frequently are flooded
early in the growing season and water ponds in some
of the low areas. Wetness is the main concern of man-
agement.

Most areas remain in native vegetation and are used
for grazing and for wildlife habitat. A few areas have
been cleared and leveled for crops. These soils are
better suited to late-seeded crops than to spring-sown
small grain. Capability unit IVw-2, pasture group B,
windbreak group 2.

Marsh

Ma—Marsh. This mapping unit consists of closed
depressions that are covered by water during much
of the growing season. The areas range from 3 to 75
acres in size. Slopes are 0 to 1 percent. Tall grasses
and aquatic plants grow in some areas and are grazed
in the summer after the water evaporates. In other
areas that are covered by water most of the year, only
reeds, rushes, cattails, and other aquatic plants grow
(fig. 9). The potential for development of wetland

wildlife habitat is good. Not placed in interpretive
groups.

Onita Series

The Onita series consists of deep, moderately well
drained, nearly level and gently sloping, silty soils in
swales on uplands. These soils formed in alluvium that
washed from adjacent soils. The native vegetation
consisted mainly of tall and mid grasses.

In a representative profile the surface layer is dark
grayish brown silt loam about 9 inches thick. The
subsoil, about 31 inches thick, is silty clay loam that is
dark gray in the upper part and grayish brown in the
lower part. The lower part is calcareous. The underly-
ing material is light yellowish brown and gray, cal-
careous clay loam,

Onita soils have high fertility and organic-matter
content. Permeability is moderately slow, and the
available water capacity is high. These soils are sub-
ject to flooding for very brief periods. Early in the
%rotwing season the water table is at a depth of 4 to 6

eet.

Most areas are cultivated. A few remain in native
grassland and are used for hay and pasture.

Representative profile of Onita silt loam, 0 to 3 per-
cent slopes, in cultivation, 1,900 feet south and 800 feet
%ast of the northwest corner of sec. 18, T. 97 N., R.

1w
Ap—0 to 9 inches; dark grayish brown (10YR
4/2) silt loam, black (10YR 2/1) moist;
weak medium and fine subangular blocky
structure parting to weak fine granular;
slightly hard, friable, slightly sticky and

Figure 9.—Areas of Marsh in Hanson and Hutchinson Counties_ support reeds, rushes, catiails, and other aquatic plants. Some arcas
also support a mixture of tall grasses.
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slightly plastic; slightly acid; abrupt
smooth boundary.

B21t—9 to 15 inches; dark gray (10YR 4/1) silty
clay loam, black (10YR 2/1) moist;
weak medium prismatic structure part-
ing to moderate medium and fine blocky;
very hard, firm, sticky and plastic; shiny
coats on all faces of peds; slightly acid;
clear wavy boundary.

B22t—15 to 22 inches; dark gray (10YR 4/1)
silty clay loam, very dark gray (10YR
3/1) moist; weak medium prismatic
structure parting to moderate medium
and fine subangular blocky and blocky;
very hard, firm, sticky and plastic; shiny
coats on all faces of peds; neutral; clear
wavy boundary.

B23t—22 to 28 inches; grayish brown (2.5Y 5/2)
silty clay loam, very dark grayish brown
(2.5Y 3/2) moist; moderate medium
prismatic structure parting to moderate
medium subangular blocky; very hard,
firm, sticky and plastic; shiny coats on
faces of peds; mildly alkaline; abrupt
wavy boundary. .

B31—28 to 32 inches; grayish brown (2.5Y 5/2)
silty clay loam, very dark grayish brown
(2.5Y 3/2) moist; weak medium pris-
matic structure parting to weak medium
subangular blocky; hard, friable, sticky
and slightly plastic; slight effervescence;
mildly alkaline; gradual wavy boundary.

B32¢s—32 to 40 inches; grayish brown (2.5Y
5/2) silty clay loam, dark grayish brown
(2.5Y 4/2) moist; weak coarse prismatic
structure parting to weak coarse and
medium subangular blocky; hard, fri-
able, sticky and slightly plastic; few
medium dark segregations of iron and
manganese oxides; common coarse nests
of gypsum crystals; few medium segre-
gations of lime; strong effervescence;
mildly alkaline; clear wavy boundary.

ITCcacs—40 to 60 inches; light yellowish brown
(2.5Y 6/3) and gray. (2.5Y 6/1) clay
loam, olive brown (2.5Y 4/3) and dark
gray (2.5Y 4/1) moist; common fine and
medium mottles of olive yellow (2.5Y
6/6) moist; massive; hard, friable,
sticky and slightly plastic; few fine frag-
ments of shale; few coarse strong brown
(7.5YR 5/6) concretions and few fine
dark segregations of iron and manganese
oxides; common medium nests of gypsum
crystals; many medium segregations and
few medium concretions of lime; strong
effervescence ; moderately alkaline.

The solum is 28 to 49 inches thick. Depth to free
carbonates is 25 to 40 inches. The A horizon is very
dark gray to dark grayish brown and in places is silty
clay loam. It is slightly acid or neutral and is 8 to 12
inches thick. Some profiles have a B1 horizon. The B2t
horizon is very dark gray to grayish brown and is silty
clay loam or silty clay. It is 12 to 25 inches thick. The
B3 horizon and C horizon are grayish brown to light

yellowish brown., The C horizon commonly is silty clay
loam or clay loam alluvium, but in places it is clay
loam glacial till or glacial drift. It is stratified in places
by lenses of coarser material ranging from loamy sand
to loam. This horizon is mildly alkaline or moderately
alkaline,

Onita soils are near Davison, Homme, and White-
wood soils and are similar to the Prosper soils. They
are deeper to lime than the Davison soils, and they
have dark colors to a greater depth than the Homme
soils. They have a more clayey B horizon than Homme,
Prosper, and Whitewood soils, and they are better
drained than the Whitewood soils.

0aA—Onita silt loam, 0 to 3 percent slopes. This is
a nearly level soil in swales on uplands in Hutchinson
County. Areas are long and narrow and range from 5
to 20 acres in size. Slopes are slightly concave.

Included with this soil in mapping are small areas
of Davison, Homme, Tetonka, and Whitewood soils.
The Davison and Homme soils are on the edge of the
mapped areas. The Tetonka and Whitewood soils are
in the lowest part of the swales,

Runoff is slow. This soil receives runoff from ad-
jacent soils and is subject to flooding for very brief
periods. Fieldwork is delayed in some years because
of temporary wetness, but in most years the additional
moisture is beneficial. This soil compacts if farmed
when wet. Maintaining tilth and fertility is the main
concern of management. '

Most areas are cultivated. This soil is well suited to
all crops grown in the survey area. Capability unit
I-3, pasture group K, windbreak group 1.

Prosper Series

The Prosper series consists of deep, moderately well
drained, nearly level, loamy soils in swales on uplands.
These soils formed in alluvium that washed from ad-
jacent soils and in the underlying glacial till. The
native vegetation consisted mainly of tall and mid
grasses.

In a representative profile the surface layer is dark
grayish brown and dark gray loam about 13 inches
thick. The subsoil, about 26 inches thick, is dark gray
loam in the upper part, light olive brown and grayish
brown clay loam in the middle part, and light brown-
ish gray calcareous loam in the lower part. The under-
lying material is light brownish gray calcareous loam.

Prosper -soils have high fertility and organic-matter
content. Permeability is moderate in the subsoil and
moderately slow in the underlying material. The avail-
able water capacity is high. Most areas are subject to
flooding by runoff from adjacent soils. Early in the
growing season the water table is perched at a depth
of 3 to 6 feet.

Most areas are cultivated; a few remain in native
grassland and are used for hay and pasture.

Representative profile of Prosper loam, in an area
of Prosper-Clarno loams, 0 to 2 percent slopes, in culti-
vation, 2,332 feet north and 435 feet east of the south-
west corner of sec. 5, T. 99 N., R. 60 W.

Ap—0 to 10 inches; dark grayish brown (10YR
4/2) loam, very dark brown (10YR 2/2)
moist; weak coarse subangular blocky
structure parting to weak medium and
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fine granular; slightly hard, friable;
mildly alkaline; abrupt smooth boundary.

A12—10 to 13 inches; dark gray (10YR 4/1)
loam, black (10YR 2/1) moist; weak
medium prismatic structure parting to
weak medium subangular blocky and
weak fine granular; hard, friable; mildly
alkaline; clear wavy boundary.

B21t—13 to 18 inches; dark gray (10YR 4/1)
loam, black (10YR 2/1) moist; weak
medium prismatic structure parting to
weak and moderate fine and medium sub-
angular blocky; hard, friable, slightly
sticky and slightly plastic; patchy shiny
coats on vertical faces of peds; neutral;
clear wavy boundary.

B22t—18 to 25 inches; light olive brown (2.5Y
5/8) clay loam, very dark grayish brown
(2.5Y 3/2) moist; weak medium pris-
matic structure parting to weak and
moderate medium and fine subangular
blocky; very hard, firm, sticky and plas-
tic; shiny coats on vertical faces of peds;
neutral ; clear wavy boundary.

B23t—25 to 30 inches; grayish brown (2.5Y 5/2)
clay loam, dark grayish brown (2.5Y
4/2) moist; moderate coarse and medium
prismatic structure parting to moderate
medium subangular blocky; very hard,
friable, sticky and plastic; shiny coats on
vertical faces of peds; mildly alkaline;
abrupt wavy boundary.

B3—30 to 39 inches; light brownish gray (2.5Y
6/2) loam, dark grayish brown (2.5Y
4/2) moist; common fine distinct mottles
of light olive brown (2.5Y 5/6) moist;
weak coarse prismatic structure parting
to weak coarse and medium subangular
blocky; hard, friable, slightly sticky and
slightly plastic; few masses and threads
of segregated lime; slight effervescence;
moderately alkaline; gradual wavy
boundary.

Cca—39 to 60 inches; light brownish gray (2.5Y
6/2) loam, grayish brown (2.5Y 5/2)
moist; common fine distinct mottles of
light olive brown (2.5Y 5/6) moist; mas-
sive; hard, friable, slightly sticky and
slightly plastic; common fine dark segre-
gations of iron and manganese oxides;
few fine nests of gypsum crystals; com-
mon masses and threads of segregated
lime; strong effervescence; moderately
alkaline.

The solum is 25 to 45 inches thick. Depth to free
carbonates is 20 to 36 inches. The A horizon is very
dark gray to dark grayish brown and is slightly acid to
mildly alkaline. It is 7 to 13 inches thick. The B2t
horizon is neutral or mildly alkaline and is 13 to 23
inches thick. The B3 and C horizons are grayish brown
to pale yellow in hue of 10YR or 2.5Y and are loam
or clay loam. These horizons are mildly alkaline or
moderately alkaline.

Prosper soils are mapped with Clarno, Crossplain,
and Stickney soils; they are similar to Bonilla and

Onita soils. They contain slightly more clay in the B
horizon than Bonilla soils, and they have dark colored
horizons to a greater depth and are more poorly
drained than Clarno soils. They have a less clayey B
horizon than Crossplain, Onita, and Stickney soils,
and they are better drained than Crossplain soils.
PcA—Prosper-Clarno loams, 0 to 2 percent slopes.

- These are nearly level soils on upland flats. Areas

range from 5 to 300 acres in size. Slopes are slightly
concave to slightly convex. The areas consist of about
50 percent Prosper soil, 40 percent Clarno soil, and 10
percent other soils. The Prosper soil is in the lower
part of the landscape where slopes are plane to slightly
concave, and the Clarno soil is on very slight rises.
This Prosper soil has the profile described as repre-
sentative of the series.

Included with these soils in mapping are small areas
of Crossplain, Davison, Dudley, Stickney, and Tetonka
soils. The Crossplain soils are in low areas along
drainageways. The Davison, Dudley, and Stickney soils
are on some of the very slight rises above the Prosper
soils. The Tetonka soils are in small closed depressions,
some of which are shown on the maps by the symbol
for a wet spot.

Runoff is slow and collects on the lower part of the
landscape. Fieldwork is delayed for brief periods in
some years because of wetness, but in most years
limitations for cropping are slight. These soils compact
and lose their tilth if farmed when wet. Maintaining
'ci]tht and fertility are the main concerns of manage-
ment.

Most areas are cultivated. These soils are well suited
to all crops grown in the survey area. Capability unit
I-3; Prosper soil is in pasture group K, windbreak
group 1; Clarno soil is in pasture group F, windbreak
group 3.

Pr—Prosper-Stickney complex. These are nearly
level soils on broad upland flats. Areas range from 10
to 200 acres in size. Slopes are 0 to 2 percent and are
slightly concave to slightly convex. Areas consist of
about 55 percent Prosper soil, 30 percent Stickney soil,
and 15 percent other soils. The Prosper soil is in the
lower part of the landscape where slopes are plane to
slightly concave, and the Stickney soil is on very slight
rises. The Prosper soil has a surface layer of loam,
?nd the Stickney soil has a surface layer of silty clay
oam.

Included with these soils in mapping are small areas
of Clarno, Crossplain, Davison, and Tetonka soils. The
Clarno and Davison soils are on some of the very slight
rises. The Clarno soils make up as much as 20 percent
of some mapped areas. The Crossplain soils are in low
wet areas along poorly defined drainageways. The
Tetonka soils are in small closed depressions, some of
which are shown on the maps by the symbol for a wet
spot.

Runoff is slow and collects on the lower part of the
landscape. Fieldwork is delayed for brief periods be-
cause of wetness, but in most years the Prosper soil
has few or no limitations for cropping. The Stickney
soil absorbs water slowly and releases moisture slowly
to plants. These soils compact if farmed when wet.
Maintenance of fertility and tilth are the main con-
cerns of management, but improving water intake in
the Stickney soil also is important.
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Most areas are cultivated. The Prosper soil is well
suited and the Stickney soil is moderately well suited
to all crops grown in the survey area. Prosper soil is
in capability unit I-3, pasture group K, windbreak
group 1; Stickney soil is in capability unit IIs-1, pas-
ture group E, windbreak group 4.

Ps—Prosper and Crossplain soils. These are nearly
level soils on uplands in Hutchinson County. They oc-
cur in swales and along shallow depressed drainage-
ways. The areas are long and narrow and range from
3 to 25 acres in size. Slopes are 0 to 2 percent. Some
areas are dominantly Prosper soil, and some are domi-
nantly Crossplain soil. In a few areas these soils are
intermingled in a complex pattern in different propor-
tions. The Prosper soil has a surface layer of loam,
and the Crossplain soil has a surface layer of clay
loam,

Included with these soils in mapping are small areas
of Clarno, Davison, Tetonka, and Whitewood soils.
The Clarno and Davison soils are on the edge of the
mapped areas. The Tetonka soils are in some of the
low areas. The Whitewood soils are intermingled with
the Crossplain soils.

Runoff is slow. These soils are subject to flooding
by runoff from adjacent soils. Periods of flooding are
brief on the Prosper soil, and in most years the addi-
tional moisture is beneficial. Fieldwork is commonly
delayed on the Crossplain soil by wetness resulting
from flooding and from a seasonal high water table.
The Prosper soil has only slight limitations for
cropping, but the wetness of the Crossplain soil is a
major concern of management.

Most areas are cultivated. These soils are well suited
to all crops grown in the survey area. In a wet year,
these soils, especially the Crossplain soil, are better
suited to late-planted crops than to spring-sown small
grain. Prosper soil is in capability unit I-3, pasture
group K, windbreak group 1; Crossplain soil is in
capability unit IIw-1, pasture group A, windbreak
group 2.

Redstoe Series

The Redstoe series consists of moderately deep, well
drained, nearly level to undulating, calcareous, silty
soils on uplands. These soils formed in material that
was weathered from the underlying siltstone. The
native vegetation consisted of a mixture of tall, mid,
and short grasses.

In a representative profile the surface layer is dark
gray silt loam about 8 inches thick. Below this is about
9 inches of dark grayish brown and gray silt loam.
The underlying material, to a depth of 27 inches, is
white silty clay loam. White siltstone is at a depth of
27 inches. All layers are calcareous.

Redstoe soils have medium fertility and moderate
organic-matter content. Permeability is moderate, and
the available water capacity is low.

Most areas remain in native grassland and are used
for hay and pasture; a few areas are cultivated.

Representative profile of Redstoe silt loam, 0 to 6
percent slopes, in native grassland, 2,495 feet west and
495 feet north of the southeast corner of sec. 18, T.
101 N,, R. 59 W.

A1—0 to 8 inches; dark gray (10YR 4/1) silt

loam, black (10YR 2/1) moist: weak
medium subangular blocky structure
parting to weak medium and fine granu-
lar; soft, very friable, slightly sticky and
slightly plastic; slight effervescence;
neutral; clear wavy boundary.

AClca—8 to 12 inches; dark grayish brown
(10YR 4/2) and gray (10YR 5/1) silt
loam, very dark brown (10YR 2/2) and
very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure
parting to weak medium and fine sub-
angular Dblocky; soft, very friable,
slightly sticky and slightly plastic; vio-
lent effervescence; mildly alkaline; clear
wavy boundary.

AC2ca—12 to 17 inches; gray (10YR 6/1) silt
loam, light olive brown (2.5Y 5/3)
moist; coarse prismatic structure part-
ing to weak medium and coarse sub-
angular blocky; slightly hard, very
friable, slightly sticky and slightly plas-
tic; violent effervescence; mildly alka-
line; clear wavy boundary.

Cca—17 to 27 inches; white (10YR 8/2) silty
clay loam, very pale brown (10YR 7/3)
moist; moderate medium and fine sub-
angular blocky structure; hard, friable,
slightly sticky and slightly plastic; vio-
lent effervescence; mildly alkaline; grad-
ual wavy boundary.

Cr1—27 to 38 inches; white (10YR 8/2) weath-
ered siltstone, very pale brown (10YR
7/3) moist; platy bedrock structure;
cemented but crushes to friable fine earth
when moist; few fine light yellowish
brown (2.5Y 6/6) segregations of iron;
violent effervescence; mildly alkaline;
diffuse irregular boundary.

Cr2—38 to 60 inches; white (10YR 8/2) bedded

. siltstone, very pale brown (10YR 7/3)
moist; platy bedrock structure; ce-
mented; few fine light yellowish brown
(2.5Y 6/6) and dark brown (7.5Y 4/4)
segregations of iron and manganese ox-
ides; strong effervescence; mildly alka-
line.

Free carbonates are at or above a depth of 6 inches.
Depth to siltstone is 20 to 40 inches. Calcium carbonate
equivalent ranges from 30 to 70 percent in the AC
and C horizons. The A horizon is dark gray to grayish
brown and in places is loam. It is neutral to moderately
alkaline and is 7 to 10 inches thick. The AC horizon
is dark gray to light yellowish brown in hue of 10YR
or 2.5Y and is silt loam, loam, or light silty clay loam.
It is mildly alkaline or moderately alkaline and is 7 to
12 inches thick. The C horizon is light brownish gray
to white or pale yellow in hue of 10YR, 2.5Y, or 5Y.
The Cca horizon is silt loam or silty clay loam. The
siltstone in the Cr horizon is cemented, but it is
rippable. In places, gypsum is in seams and cracks of
the siltstone.

Redstoe soils contain more silt and are more cal-
careous than the nearby Clarno, Enet, and Ethan soils.
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They are underlain by siltstone at a moderate depth
instead of by glacial till or gravelly sand.

ReB—Redstoe silt loam, 0 to 6 percent slopes. This
is a nearly level to undulating soil on uplands in Han-
son County. Areas range from 5 to 60 acres in size
and consist of flats and convex rises. A few entrenched
drainageways cut back into the areas. This soil has
the profile described as representative of the series
except that in a few places the depth to siltstone is
less than 20 inches.

Included with this soil in mapping are small areas
of Delmont, Enet, and Henkin soils on some of the
convex rises.

Runoff is medium. The high lime content affects crop
growth. Cultivated areas are subject to soil blowing
and erosion. Controlling erosion and soil blowing and
improving fertility are the main concerns of manage-
ment if this soil is used for crops.

Most areas remain in native grassland and are used
for pasture; a few are cultivated. Capability unit
I1le-6, pasture group G, windbreak group 8.

Salmo Series

The Salmo series consists of deep, poorly drained,
nearly level, calcareous, silty soils on bottom lands.
These soils formed in alluvium. The native vegetation
consisted mainly of tall and mid grasses. -

In a representative profile the surface layer is dark
gray silty clay loam about 13 inches thick. It contains
spots and streaks of salt. The next layer is dark gray
silty clay loam about 6 inches thick. It is also high in
salt content. Below this are layers of black and very
dark gray silty clay loam that represent a buried soil.
Dark gray silty clay loam is at a depth of 43 inches.
All layers are calcareous.

Salmo soils have medium fertility and high organic-
matter content. Permeability is moderately slow, and
the available water capacity is high. These soils are
subject to flooding by stream overflow, and they have
a water table above a depth of 2.5 feet early in the
growing season.

Most areas remain in native grassland and are used
for hay or for grazing; a few are cultivated.

Representative profile of Salmo silty clay loam, in
native grassland that formerly was cultivated, 1,770
feet west and 410 feet south of the northeast corner
of sec. 34, T. 98 N., R. 59 W.

Apsa—0 to 8 inches; dark gray (10YR 4/1) silty
clay loam, black (10YR 2/1) moist;
weak thick platy structure parting to
weak fine granular; slightly hard, very
friable, slightly sticky and slightly plas-
tic; many fine threads and spots of salts;
strong effervescence; mildly alkaline;
clear smooth boundary.

Al12sa—8 to 13 inches; dark gray (10YR 4/1)
silty clay loam, black (10YR 2/1) moist;
weak medium prismatic structure part-
ing to weak medium and fine subangular
blocky; slightly hard, friable, slightly
sticky and slightly plastic; many fine
threads and spots of salts; strong effer-
vescence; mildly alkaline; clear wavy
boundary.

Cles—13 to 19 inches; dark gray (2.5Y 4/1) silty
clay loam, black (N 2/0) moist; few
fine faint mottles of light olive brown
(2.5Y 5/6) moist; weak coarse and me-
dium subangular blocky structure;
slightly hard, friable, slightly sticky and
plastic; common fine threads and spots
of salts; common medium nests of gyp-
sum; strong effervescence; mildly alka-
line; clear irregular boundary.

Allb—19 to 27 inches; black (2.5Y 2/1) silty
clay loam, black (N 2/0) moist; weak
coarse and medium subangular blocky
structure; slightly hard, friable, slightly
sticky and plastic; few threads and spots
of salts; strong effervescence; neutral;
diffuse boundary.

Al12b—27 to 34 inches; black (2.5Y 2/1) silty
clay loam, black (N 2/0) moist; weak
coarse and medium subangular blocky
structure; hard, firm, sticky and plastic;
common fine nests of gypsum; slight
effervescence; neutral; clear irregular
boundary.

A13bca—34 to 43 inches; very dark gray (2.5Y
3/1) silty clay loam, black (5Y 2/1)
moist; weak coarse and medium sub-
angular blocky structure; very hard,
firm, sticky and plastic; few fine nests
of gypsum; few segregations of lime;
slight effervescence; neutral; abrupt ir-
regular boundary.

C2g—43 to 60 inches; dark gray (2.5Y 4/1) silty
clay loam, black (N 2/0) moist; weak
coarse and medium subangular blocky
structure; very hard, firm, sticky and
plastic; moderate efflorescence of salts
when dry; common medium nests of gyp-
sum; many coarse segregations of lime;
slight effervescence; neutral.

Free carbonates are within 10 inches of the surface.
The soil texture is silty clay loam or silt loam to a
depth of 40 inches or more. Electrical conductivity in
the upper 20 inches of the profile ranges from 4 to 10
millimhos. The A horizon is-in hue of 10YR or 2.5Y.
Typically it is mildly alkaline or moderately alkaline,
but in places the upper part is medium acid to neutral.
It is 12 to 25 inches thick. Some profiles have an AC
horizon. The C horizon is dark gray to light olive gray
in hue of 2.5Y or 5Y and is neutral. Below a depth of
40 inches, the C horizon commonly is stratified with
lenses of loamy or sandy material, and in places the
lower part of it is gravelly sand. Most profiles have a
buried A horizon within the C horizon.

Salmo soils are near Bon, Chaska, Clamo, Durrstein,
James, and Lamo soils. They contain more salts in the
upper part of the profile than the Bon, Chaska, and
Lamo soils. In addition, they are more poorly drained
than the Bon and Lamo soils and are more silty than
the Bon and Chaska soils. The Salmo soils contain less
clay than the Clamo, Durrstein, and James soils and
contain more salts than the Clamo soils.

Sa—Salmo silty clay loam. This is a nearly level soil
in low areas on bottom land. Areas are irregular in
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shape and range from 5 to 15 acres in size. Slopes are
0 to 2 percent and are plane to slightly concave.

Included with this soil in mapping are small areas
of Chaska, Clamo, James, Lamo, and Wann soils.
Chaska, Clamo, Lamo, and Wann soils commonly are
on slightly higher levels of the flood plain. The James
soils are intermingled with the Salmo soils in some of
the low areas.

Runoff is slow. Flooding from stream overflow oc-
curs in most years. Crop growth is affected by a high
water table and by the high salt content. In some years
this soil is too wet for cultivation, Wetness and.the
high salt content are major concerns of management
where this soil is used for crops.

Most areas remain in native vegetation and are used
for pasture and hay; a few areas are cultivated. This
soil is poorly suited to crops. Late-planted crops are
better suited than spring-sown small grain. Capability
unit IVw-2, pasture group J, windbreak group 10.

Stickney Series

The Stickney series consists of deep, moderately
well drained, nearly level, silty soils on uplands. These
soils formed in glacial till. They have a claypan sub-
soil. The native vegetation consisted of a mixture of
tall, mid, and short grasses.

In a representative profile the surface layer is dark
gray silty clay loam about 9 inches thick. The sub-
surface layer is grayish brown silt loam about 6 inches
thick. The subsoil, about 25 inches thick, is dark gray
silty clay loam in the upper and middle parts and light
brownish gray calcareous silty clay loam in the lower
part. The underlying material is calcareous clay loam.
It is light brownish gray to a depth of 50 inches and
light gray and light yellowish brown below that.

Stickney soils have medium fertility and moderate
organic-matter content. Permeability is slow, and the
available water capacity is high.

Most areas are used for crops; a few remain in na-
tive grassland and are used for hay and for grazing.

Stickney soils in this survey area are mapped only
with the Clarno, Dudley, and Prosper soils.

Representative profile of Stickney silty clay loam, in
an area of Dudley-Stickney complex, 0 to 2 percent
slopes, in cultivation, 1,120 feet west and 975 feet
n’c;r;c){,l of the southeast corner of sec. 36, T. 99 N., R.
5 .

Ap—O0 to 9 inches; dark gray (10YR 4/1) silty
clay loam, black (10YR 2/1) moist;
weak medium subangular blocky struc-
ture parting to moderate fine granular;
slightly hard, very friable, slightly sticky
and slightly plastic; medium acid;
abrupt smooth boundary.

A2—9 to 15 inches; grayish brown (10YR 5/2)
silt loam, very dark grayish brown
(10YR 3/2) moist; weak thick platy
structure parting to weak fine and me-
dium subangular blocky; slightly hard,
very friable; slightly acid; clear wavy
boundary.

B21t—15 to 18 inches; dark gray (10YR 4/1)
silty clay loam, black (10YR 2/1) moist;
weak medium columnar structure part-

ing to strong fine and medium blocky;
very hard, firm, sticky and plastic; coats
of gray (10YR 5/1) on caps of columns;
shiny coats on vertical faces of peds;
slightly acid; clear smooth boundary.
B22t—18 to 23 inches; dark gray (10YR 4/1)
silty clay loam, black (10YR 2/1) moist;
weak medium prismatic structure part-
ing to moderate medium and fine sub-
angular blocky; very hard, firm, sticky
and plastic; shiny coats of very dark
gray (10YR 8/1) on all faces of peds;
mildly alkaline; clear irregular bound-

ary.

B23tes—23 to 33 inches; dark gray (10YR 4/1)
sity clay loam, very dark gray (10YR
3/1) moist; weak coarse prismatic struc-
ture parting to moderate coarse and me-
dium subangular blocky ; very hard, firm,
sticky and plastic; shiny coats on all
faces of peds; many fine and medium
nests of gypsum crystals; mildly alka-
line; clear wavy boundary.

B3cs—33 to 40 inches; light brownish gray (2.5Y
6/2) silty clay loam, dark grayish brown
(2.5Y 4/2) moist; few fine faint mottles
of dark yellowish brown (10YR 4/4)
and yellowish brown (10YR 5/6) moist;
weak coarse prismatic structure parting
to weak coarse and medium subangular
blocky; hard, firm, sticky and plastic;
shiny coats on vertical faces of peds;
many coarse nests of gypsum crys-
tals; few fine segregations of lime; slight
effervescence; mildly alkaline; clear
wavy boundary.

Clesca—40 to 50 inches; light brownish gray
(2.5Y 6/2) clay loam, dark grayish
brown (2.5Y 4/2) moist; many medium
and coarse distinct mottles of olive yellow
(2.5Y 6/6) and light olive brown (2.5Y
5/6) moist; weak coarse subangular
blocky structure; hard, friable, sticky
and slightly plastic; many coarse nests
of gypsum crystals; common fine and
medium segregations of lime; strong
effervescence ; moderately alkaline; grad-
ual wavy boundary.

C2csca—50 to 60 inches; light gray (2.5Y 7/1)
and light yellowish brown (2.5Y 6/4) clay
loam, grayish brown (2.5Y 5/2) moist;
many medium and coarse distinct mot-
tles of olive yellow (2.5Y 6/6) and
light olive brown (2.5Y 5/6) moist; mas-
sive; hard, friable, sticky and slightly
plastic; many coarse nests of gypsum
crystals; common coarse and medium
segregations of lime; strong effer-
vescence ; moderately alkaline,

The solum is 25 to 47 inches thick. Depth to free
carbonates is 20 to 47 inches. Gypsum crystals are
below a depth of 20 inches, and they are above or
mixed with horizons of lime accumulation. The Al
horizon is very dark gray to grayish brown and is
silty clay loam, silt loam, or loam. It is medium acid
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to neutral and is 7 to 9 inches thick. The A2 horizon
is gray to light brownish gray and is loam, silt loam,
or light silty clay loam. It is slightly acid or neutral
and is 2 to 6 inches thick. Some profiles have a B&A
horizon. The B2t horizon is very dark gray to grayish
brown in hue of 10YR or 2.5Y. It is silty clay loam,
clay loam, silty clay, or clay 11 to 20 inches thick.
Some profiles lack nests of gypsum crystals in the
lower part of the B2t horizon. The B3 horizon is
grayish brown to light yellowish brown, and in places
it is silty clay loam. The C horizon is gray to pale olive
in hue of 2.5Y or 5Y. It is loam to silty clay loam and
is mildly alkaline or moderately alkaline,

Stickney soils are mapped with Clarno, Dudley, and
Prosper soils. They have a more clayey B horizon and
contain more sodium than the Clarno and Prosper
soils, and they have a thicker A horizon and generally
have sodium at a greater depth than the Dudley soils.

Storla Variant

The Storla variant consists of poorly drained, nearly
level, calcareous, loamy soils on uplands. These soils
are moderately deep over gravelly sand. They formed
in glacial melt-water deposits. The native vegetation
consisted mainly of tall and mid grasses.

In a representative profile the surface layer is dark
gray loam about 9 inches thick. The next layer is gray
loam and gravelly loam that extends to a depth of 27
inches. Olive gray and gray gravelly sand is at a depth
of 27 inches. All layers are calcareous.

Storla soils have medium fertility and moderate to
high organic-matter content. Permeability is moderate
to a depth of 27 inches and rapid in the underlying
gravelly sand. The available water capacity is low.
Storla soils rarely are flooded, but they have a sea-
sonal high water table at a depth of 1 to 4 feet.

Many areas are used for crops and tame pasture;
some remain in native grassland and are used for
pasture or hay.

Representative profile of Storla variant loam, in
native grassland that formerly was cultivated, 460
feet north and 240 feet east of the southwest corner
of sec. 21, T. 99 N, R. 58 W,

Ap—~0 to 6 inches; dark gray (10YR 4/1) loam,
black (IOYR 2/1) moist; weak medium
and fine subangular blocky structure;
slightly hard, very friable, slightly sticky
and slightly plastic; strong effervescence;
moderately alkaline; abrupt smooth
boundary.

A12—6 to 9 inches; dark gray (10YR 4/1) loam,
black (10YR 2/1) moist; weak medium

and fine subangular blocky structure;-

slightly hard, very friable, slightly sticky
and slightly plastic; strong effer-
vescence; moderately alkaline; clear
wavy boundary.

ACca—9 to 17 inches; gray (2.5Y 5/1) loam,
dark gray (2.5Y 4/1) moist; few fine
distinct mottles of olive yellow (2.5Y
6/6) moist; weak fine and medium sub-
angular blocky structure; slightly hard,
very friable, slightly sticky and slightly
plastic; coats of dark gray (2.5Y 4/1)

moist on faces of peds; violent effer-
vescence; moderately alkaline; clear
wavy boundary.

Clca—17 to 23 inches; gray (2.5Y 6/1) loam,
gray (2.5Y 5/1) moist; few fine faint
mottles of olive yellow (2.5Y 6/6) moist;
weak medium and fine subangular blocky
structure; slightly hard, very friable,
slightly sticky and slightly plastic; vio-
lent effervescence; moderately alkaline;
gradual wavy boundary.

C2—23 to 27 inches; gray (2.5Y 6/1) gravelly
loam, gray (2.5Y 5/1) moist; few fine
distinct mottles of olive yellow (2.5Y
6/6) moist; weak medium subangular
blocky structure; slightly hard, very fri-
able; strong effervescence; moderately
alkaline; clear wavy boundary.

IIC3g—27 to 33 inches; olive gray (5Y 5/2) and
gray (bY 6/1) gravelly coarse sand,
olive gray (5Y 5/2) and dark gray (5Y
4/1) moist; common medium and coarse
prominent mottles of olive yellow (2.5Y
6/6) and dark yellowish brown (10YR
4/4) moist; single grained; loose; few
medium dark segregations of iron and
manganese oxides; gravel coated with
lime; strong effervescence; moderately
alkaline; gradual wavy boundary.

IIC4g—33 to 48 inches; gray (5Y 6/1) gravelly
sand, olive gray (5Y 5/2) moist; many
medium and coarse prominent mottles
of olive yellow (2.5Y 6/6) and dark
yellowish brown (10YR 4/4) moist; sin-
gle grained; loose ; common fine to coarse
dark segregations of iron and manganese
oxides; gravel coated with lime; strong
effervescence ; moderately alkaline; grad-
ual wavy boundary.

IIC5g—48 to 60 inches; multicolored gravelly
sand; many medium and coarse promi-
nent mottles of olive yellow {2.5Y 6/6)
and dark yellowish brown (10YR 4/4)
moist; single grained; loose; many me-
dium and coarse dark segregations and
few concretions of iron and manganese
oxides; gravel coated with lime; strong
effervescence ; moderately alkaline.

Depth to free carbonates is 6 inches or less. Depth
to gravelly sand is 20 to 36 inches. The calcium car-
bonate equivalent in the AC horizon and upper part
of the C horizon is 20 to 40 percent. Reaction is neutral
to moderately alkaline in the A1 horizon and is mildly
alkaline or moderately alkaline in the AC and C
horizons. The A horizon is very dark gray to dark
grayish brown in hue of 10YR or 2.5Y. It is loam or
silt loam and is 6 to 11 inches thick. The AC horizon
is dark gray to light brownish gray in hue of 10YR
or 2.5Y, and in places it is silt loam. It is 5 to 8 inches
thick. The upper part of the C horizon is gray or light
gray loam, gravelly loam, sandy loam, or gravelly
sandy loam.

The Storla variant in this survey area is wetter and
more poorly drained than is defined as the range for
the Storla series,
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The Storla variant is near the Dimo and Fedora
soils. It contains more carbonates than the Dimo soils
and has a more gravelly C horizon than the Fedora
soils.

St—Storla variant loam. This is a nearly level soil in
broad upland basins in Hutchinson County. Areas
range from 5 to 100 acres in size. Slopes are 0 to 2
percent. Poorly defined, sluggish drainageways are
common in these areas.

Included with this soil in mapping are small areas
of Delmont, Dimo, and Henkin soils. The Dimo soils
are along some of the drainageways, and the Delmont
and Henkin soils are on low rises above the Storla
variant,

Runoff is slow. Wetness resulting from a seasonal
high water table affects the use of this soil for crops.
The high lime content affects crop growth and causes
the soil to blow easily where farmed. Wetness, main-
taining fertility, and controlling soil blowing are the
main concerns of management.

Many areas are in tame pasture, and a few are
cultivated. This soil is poorly suited to crops unless
adequately drained. It is suitable for ground-water
dugouts (fig. 10). Capability unit IVw-2, pasture
group A, windbreak group 2.

Talmo Series

The Talmo series consists of excessively drained,
gently rolling to rolling, loamy soils on uplands. These
soils are very shallow over gravelly sand. They formed
in glacial melt-water deposits. The native vegetation
consisted mainly of mid and short grasses.

In a representative profile the surface layer is dark
grayish brown gravelly loam about 8 inches thick. The
next layer is grayish brown gravelly sand about 22
inches thick. Light brownish gray gravelly sand is at
a depth of 30 inches. All layers are calcareous.

Talmo soils have low fertility and moderately low
organic-matter content. Permeability is rapid, and the
available water capacity is low.

Many areas remain in native grassland and are used
for grazing, and some are cultivated.

Talmo soils in this survey area are mapped only
with Delmont soils.

Representative profile of Talmo gravelly loam, in an
area of Delmont-Talmo complex, 6 to 12 percent slopes,
in cultivation, 1,975 feet east and 122 feet north of the
southwest corner of sec. 19, T. 100 N, R. 58 W.

Ap—O0 to 8 inches; dark grayish brown (10YR
4/2) gravelly loam, very dark brown
(10YR 2/2) moist; weak coarse sub-
angular blocky structure parting to weak
fine granular; slightly hard, friable;
slight effervescence; mildly alkaline;
abrupt smooth boundary.

IIClca—8 to 30 inches; grayish brown (10YR
5/2) gravelly sand, dark grayish brown
(10YR 4/2) and brown (10YR 4/3)
moist; single grained; loose; gravel
coated with lime; strong effervescence;
moderately alkaline; gradual wavy
boundary.

IIC2—30 to 50 inches; light brownish gray
(10YR 6/2) gravelly sand, grayish
brown (10YR 5/2) and dark yellowish

Figure 10.—Ground-water dugout in an area of Storla variant loam.
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brown (10YR 4/4) moist; single
grained: loose; strong effervescence;
moderately alkaline; diffuse boundary.

IIC3—50 to 60 inches; light brownish gray
(10YR 6/2) medium and coarse sand,
grayish brown (10YR 5/2) and dark
yellowish brown (10YR 4/4) moist; sin-
gle grained; loose; strong effervescence;
moderately alkaline.

Depth to free carbonates is 10 inches or less. Depth
to gravelly sand is 10 inches or less. The A horizon is
dark gray to grayish brown and commonly is gravelly
loam or gravelly sandy loam. It is neutral or mildly
alkaline and is 7 to 10 inches thick. The IIC horizon
is grayish brown to pale yellow in hue of 10YR or
2.5Y. In some places it is very gravelly, and in other
places it is stratified with thin lenses of finer textures.
The IIC horizon is mildly alkaline or moderately alka-
line.

Talmo soils are near Betts and Delmont soils. They
have a more gravelly C horizon than the Betts soils
and are shallower to gravelly sand than the Delmont
soils.

Tetonka Series

The Tetonka series consists of deep, poorly drained,
level and nearly level, silty soils in closed depressions
and in slightly depressed drainageways on uplands.
‘These soils have a clayey subsoil. They formed in
alluvium that washed from adjacent soils, The native
vegetation consisted mainly of tall and mid grasses
and water-loving sedges.

In a representative profile the surface layer is dark
gray silty clay loam about 8 inches thick. The sub-
surface layer, about 9 inches thick, is gray silt loam.
The subsoil, about 31 inches thick, is silty clay. It is
dark gray in the upper part, dark gray and grayish
brown in the middle part, and grayish brown in the
lower part (fig. 11). The underlying material is gray
and light gray calcareous clay loam and loam.

Tetonka soils have medium fertility and moderate
organic-matter content. Permeability is very slow, and
the available water capacity is high. These soils are
flooded by the ponding of runoff from adjacent soils;
the water remains until it evaporates. They have a
water table within a depth of 5 feet except during dry
years.

Many areas are used for crops. Some of the more
poorly drained areas remain in native grassland and
are used for hay and pasture,

Representative profile of Tetonka silty clay loam, in
native grassland, 1,440 feet south and 508 feet east of
the northwest corner of sec. 14, T. 99 N, R. 58 W.

A1—0 to 8 inches; dark gray (10YR 4/1) light
silty clay loam, black (10YR 2/1) moist;
few medium distinct mottles of dark yel-
lowish brown (10YR 4/4) moist; weak
fine granular structure; soft, very fri-
able; medium acid; clear wavy boundary.

A21—8 to 11 inches; gray (10YR 5/1) silt loam,
very dark gray (10YR 3/1) moist; few
medium distinct mottles of dark yellow-
ish brown (10YR 4/4) moist; weak thin
platy structure; soft, very friable; few

Figure 11.—This profile of Tctonka silty clay loam has a light-
colored subsurface layer of gray silt loam underlain by a subsail
of silty clay.

rounded dark concretions of iron and
manganese oxides; medium acid; clear
wavy boundary.

A22—11 to 17 inches; gray (10YR 6/1) silt loam,
dark gray (10YR 4/1) moist; few fine
faint mottles of dark yellowish brown
(10YR 4/4) moist; weak thin platy
structure; soft, very friable; few
rounded dark concretions of iron and
manganese oxides; slightly acid; clear
wavy boundary.

B&A—17 to 21 inches; dark gray (2.5Y 4/1) silty
clay (B), very dark gray (2.5Y 8/1)
moist and gray (10YR 6/1) silt loam
(A), dark gray (10YR 4/1) moist; weak
medium prismatic structure parting to
moderate medium subangular blocky;
hard, firm, sticky and plastic (B); soft,
very friable (A) ; few rounded dark con-
cretions of iron and manganese oxides;
slightly acid; clear wavy boundary.

B21t—21 to 30 inches; dark gray (2.5Y 4/1) silty
clay, very dark gray (2.5Y 8/1) moist;
weak coarse prismatic structure parting
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to moderate medium and coarse sub-
angular blocky; very hard, very firm,
sticky and plastic; shiny coats on faces
of peds; slightly acid; gradual wavy
boundary.

B22t—30 to 42 inches; dark gray (2.5Y 4/1) and
grayish brown (2.5Y 5/2) silty clay,
very dark gray (2.5Y 3/1) and very dark
grayish brown (2.5Y 3/2) moist; weak
coarse subangular blocky structure; very
hard, very firm, sticky and plastic; shiny
coats on faces of peds; neutral; gradual
wavy boundary.

B3—42 to 48 inches; grayish brown (2.5Y 5/2)
silty clay, olive brown (2.5Y 4/3) moist;
many medium distinet mottles of olive
yellow (2.5Y 6/6) moist; weak coarse
subangular blocky structure; very hard,
very firm, sticky and plastic; coats of
dark gray (2.5Y 4/1) on faces of peds;
neutral; clear wavy boundary.

Clca—48 to 54 inches; gray (2.5Y 6/1) and light
gray (2.5Y 7/1) clay loam, grayish
brown (2.5Y 5/2) and light olive brown
(2.5Y 5/3) moist; many medium distinct
mottles of olive yellow (2.5Y 6/6) and
yellowish brown (10YR 5/6) moist;
massive; hard, friable, sticky and slightly
plastic; few fine segregations of lime;
strong effervescence; mildly alkaline;
clear wavy boundary.

C2ca—54 to 60 inches; light gray (2.5Y 7/1)
loam, grayish brown (2.5Y 5/2) moist;
common fine and medium distinet mottles
of olive yellow (2.5Y 6/6) and yellowish
brown (10YR 5/6) moist; massive;
hard, friable, slightly sticky and slightly
plastic; few fine segregations of lime;
strong effervescence; mildly alkaline.

The solum is 33 to 71 inches thick. Depth to free
carbonates is 36 to more than 60 inches. In places, a
1- to 3-inch layer of partly decomposed organic ma-
terial is on the surface. The A1l horizon is dark gray to
grayish brown, and in places it is silt loam. It is
medium acid or slightly acid and is 6 to 12 inches
thick. The A2 horizon is dark gray to light brownish
gray and in places is light silty clay loam. It is medium
acid to neutral and is 4 to 10 inches thick. Some pro-
files lack a B&A horizon. The B2t horizon is dark gray
to olive gray and has hue of 2.5Y or 5Y. It commonly
is silty clay, but in places it is clay, clay loam, or silty
clay loam. It is 18 to 27 inches thick. The B3 horizon is
gray to light olive gray and has hue of 2.5Y or 5Y,
and in places it is clay or clay loam. The B8 horizon is
calcareous in some profiles. The C horizon is sandy
loam to silty clay loam and in places contains nests of
gypsum crystals.

Tetonka soils are near Crossplain, Harps, White-
wood, and Worthing soils. The Tetonka soils have an
A2 horizon that Crossplain and Worthing soils lack.
They are better drained than the Worthing soils. They
contain less calcium carbonate than the Harps soils
and have a more clayey B horizon than the White-
wood soils. .

Te—Tetonka silty clay loam. This is a level soil in

closed depressions and along drainageways on uplands.
The areas in depressions are circular to oval, and the
areas along drainageways are long and narrow. Areas
range from 2 to 20 acres in size. Slopes are 0 to 2
percent. This Tetonka soil has the profile described
as representative of the series, but in a few places the
combined thickness of the surface and subsurface
layers is less than 10 inches.

Included with this soil in mapping are small areas
of Crossplain, Harps, and Worthing soils. The Cross-
plain soils are on the edge of the closed depressions,
the Harps soils are on the edge of areas along drain-
ageways, and the Worthing soils are in the lower part
of some of the depressions.

Runoff is ponded, and water commonly remains on
the surface until it evaporates. Fieldwork commonly
is delayed because of wetness. Crops are drowned or
growth is seriously retarded in some years. This soil
absorbs water slowly and compacts if it is farmed
when wet. Wetness is the main concern of manage-

.ment.

Most areas are cultivated. If adequately drained,
this soil is moderately well suited to most crops grown
in the survey area. In undrained areas, it is best suited
to late-planted crops or to tame pasture and hay crops.
Capability unit IIw-1 if drained, IVw-2 if undrained;
pasture group A if drained, group B if undrained;
windbreak group 10.

Tt—Tetonka-Harps complex. These are nearly level
soils in upland basins. Areas consist of closed depres-
sions and broad swales that connect the depressions.
Slopes are 0 to 3 percent. The mapped areas consist of
about 65 percent Tetonka soil, 25 percent Harps soil,
and 10 percent other soils. The Tetonka soil is in the
closed depressions and the low part of the broad
swales, and the Harps soil is on very slight rises in
the swales. This Tetonka soil has a surface layer of
silty clay loam. It has thinner surface and subsurface
layers than the soil described as representative of the
series. This Harps soil has a loam surface layer, and
it has the profile described as representative of the
series.

Included with these soils in mapping are small areas
of Crossplain and Davison soils on the edge of some
areas.

Runoff is slow on the Harps soil and ponded on the
Tetonka soil. Fieldwork is delayed in most years be-
cause of wetness from flooding and from a high water
table. In addition, the high lime content of the Harps
soil affects crop growth and causes the soil to blow
easily. Wetness is the main concern of management.

Most areas are cultivated. In most areas drainage is
adequate for most of the crops common to the survey
area. In wet years these soils are better suited to late-
seeded crops than to spring-sown small grain. Capabil-
ity unit IIw-1; pasture group A; Tetonka soil is in
windbreak group. 10, Harps soil is in windbreak
group 2.

Tw—Tetonka and Whitewood silty clay loams. These
are nearly level soils in swales and along drainageways
on uplands. Areas are long and narrow and range from
3 to 25 acres in size. Slopes are 0 to 2 percent and are
plane to slightly concave. Some areas are mostly
Tetonka soil, and others consist of both soils in pro-
portions that vary. This Tetonka soil has a profile simi-
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lar to the one described as representative of the series,
but the surface layer is thicker and the subsurface
layer is thinner. This Whitewood soil has the profile
described as representative of the series, but in a few
places the surface layer and subsoil are loam or clay
loam.

Included with these soils in mapping are small areas
of Clarno, Crossplain, Harps, and Prosper soils on the
edge of the mapped areas.

Runoff is slow, and it is ponded on the lower part of
the landscape. Fieldwork commonly is delayed by wet-
ness resulting from flooding and from a high water
table. In some years, planted crops are drowned or
their growth is seriously retarded. Wetness is the main
concern of management.

Most areas are cultivated. If adequately drained,
these soils are moderately well suited to all crops
grown in the survey area. They are better su1ted to
late-planted crops than to spring-sown small grain in
wet years. Capability unit IIw-1; pasture group A;
Tetonka soil is in windbreak group 10, Whitewood
soil is in windbreak group 2.

Wann Series

The Wann series consists of deep, somewhat poorly
drained, nearly level, loamy soils on bottom land. These
soils formed in stratified alluvium. The native vegeta-
tion consisted mainly of tall grasses; deciduous trees
and shrubs were in some areas.

In a representative profile the surface layer is dark
gray calcareous loam about 11 inches thick. The next
layer, about 5 inches thick, is dark grayish brown cal-
careous loam. The underlying material, to a depth of
48 inches, is grayish brown calcareous fine sandy loam.
Below this is dark grayish brown calcareous loam,

Wann soils have medium fertility and moderate
organic-matter content. Permeability is moderately
rapid, and the available water capacity is high. Wann
soils are subject to flooding for brief periods and they
have a seasonal high water table at a depth of 2.2 to 6
feet.

Many areas are cultivated; some remain in native
vegetation and are used for hay and for grazing,

Representative profile of Wann loam, in cultivation,
2,115 feet west and 1,760 feet north of the southeast
corner of sec. 18, T. 98 N., R. 57 W.

Ap—0 to 11 inches; dark gray (10YR 4/1) loam,
very dark brown (10YR 2/2) moist; few
fine and medium distinet mottles of .dark
yellowish brown (10YR 4/4) and olive
yellow (2.5Y 6/6) moist; weak coarse
subangular blocky structure parting to
weak medium and fine granular; slightly
hard, friable; slight effervescence; neu-
tral; abrupt smooth boundary.

AC—11 to 16 inches; dark grayish brown (10YR
4/2) loam, very dark grayish brown
(10YR 3/2) moist; many fine and me-
dium distinet mottles of olive yellow
(2.5Y 6/6) and dark yellowish brown
(10YR 4/4) moist; weak coarse pris-
matic structure parting to weak coarse
and medium subangular blocky; hard,
friable; few fine streaks of segregated

lime; strong effervescence; mildly alka-
line; clear wavy boundary

C1—16 to 38 inches; grayish brown (10YR 5/2)
fine sandy loam stratified with thin lenses
of silt loam, very dark grayish brown
(10YR 3/2) moist; many fine and me-
dium distinet mottles of dark yellowish
brown (10YR 4/4), very dark brown
(10YR 2/2), and olive yellow (2.5Y 6/6)
moist; weak coarse ' and medium sub-
angu]ar blocky structure; slightly hard,
very friable; strong eﬂ’ervescence;
mildly alkaline; clear wavy boundary.

C2——38 to 48 inches; grayish brown (10YR 5/2)
fine sandy loam stratified with thin len-
ses of silt loam and.loamy sand, very
dark grayish brown (10YR 3/2) m01st
many fine and medium distinct mottles
of dark yellowish brown (10YR 4/4),
very dark brown (10YR 2/2), and olive
yellow (2.5Y 6/6) moist; massive;
slightly hard, very friable; strong effer-
vescence; mildly alkaline; clear wavy
boundary.

Ab—A48 to 60 inches; dark grayish brown (10YR
4/2) loam, very dark brown (10YR 2/2)
moist; many fine and medium distinct
mottles of dark yellowish brown (10YR
4/4) moist; massive; slightly hard, fri-
able; few fine streaks of segregated lime;
strong effervescence; mildly alkaline.

Depth to free carbonates is 15 inches or less. The A
horizon is dark gray or dark grayish brown and
ranges from fine sandy loam to silt loam. It is slightly
acid or neutral and is 11 to 16 inches thick. Some
profiles lack an AC horizon. The C horizon is gray to

light yellowish brown in hue of 10YR or 2.5Y. It

commonly is fine sandy loam or sandy loam but is
stratified with finer or coarser material in the lower
part. It is mildly alkaline or moderately alkaline.

When moist, Wann soils in this survey area have
darker colors in the C horizon than is defined as the
range for the series, but this difference does not sig-
nificantly alter their use or behavior.

Wann soils contain more sand than the nearby
Chaska, Clamo, and Lamo soils.

Wa—Wann loam. This is a nearly level soil on low
mounds and sandbar remnants on bottom land near
the James River channel in Hutchinson County. Areas
are narrow and range from 3 to 40 acres in size. Slopes
are 0 to 2 percent and are plane to slightly convex.
This soil has the profile described as representative of
the series, but in places the underlying material is
more sandy.

Included with this soil in mapping are small areas
of Clamo and Lamo soils on the lower part of the
landscape.

Runoft is slow. This soil is subject to flooding for
brief periods. Fieldwork is delayed in some years by
wetness resulting from ﬂooding and from a seasonal
high water table. This soil is subject to soil blowing if
used for crops. Wetness and controlling soil blowing
are the main concerns of management.

Most areas are cultivated. This soil is moderately
well suited to most crops grown in the survey area. In
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some years it is better suited to late-seeded row crops
than to spring-sown small grain. Capability unit
IITw-4, pasture group A, windbreak group 2.

Wentworth Series

The Wentworth series consists of deep, well drained,
gently sloping, silty soils on uplands. These soils
formed in glacial drift. The native vegetation con-
sisted of a mixture of tall, mid, and short grasses.

In a representative profile the surface layer is dark
grayish brown silt loam about 10 inches thick. The
subsoil, about 16 inches thick, is silty clay loam. It is
dark grayish brown and brown in the upper and
middle parts and light brownish gray in the lower
part. The lower part is calcareous. The underlying ma-
terial, to a depth of 49 inches, is light gray and gray,
calcareous silty clay loam and light gray calcareous
silt loam. Light gray calcareous sandy loam is at a
depth of 49 inches.

Wentworth soils have medium to high fertility and
moderate to high organic-matter content. Permeability
is moderate, and the available water capacity is high.

Most areas are used for crops; a few remain in
native grassland and are used for hay and for grazing.

Wentworth soils in this survey area are mapped
only with Egan soils.

Representative profile of Wentworth silt loam, in an
area of Egan and Wentworth silt loams, 2 to 6 percent
slopes, in cultivation, 2,010 feet south and 335 feet
gzs%vof the northwest corner of sec. 1, T. 97 N., R.

Ap—oO0 to 10 inches; dark grayish brown (10YR
4/2) silt loam, very dark brown (10YR
2/2) moist; weak coarse and medium
subangular blocky structure parting to
weak fine granular; slightly hard, fri-
able; medium acid; abrupt smooth
boundary.

B21—10 to 16 inches; dark grayish brown (10YR
4/2) and brown- (10YR 5/3) silty clay
loam, dark brown (10YR 3/3) moist;
weak coarse prismatic structure parting
to weak coarse and medium subangular
blocky ; hard, friable, slightly sticky and
slightly plastic; shiny coats on faces of
peds; slightly acid; clear wavy boundary.

B22—16 to 21 inches; brown (10YR 5/3) and
dark grayish brown (10YR 4/2) silty
clay loam, very dark grayish brown
(10YR 3/2) and dark brown (10YR
4/3) moist; weak coarse prismatic struc-
ture parting to weak coarse and medium
subangular blocky ; hard, friable, slightly
sticky and slightly plastic; shiny coats
on faces of peds:; neutral; clear wavy
boundary.

B3ca—21 to 26 inches; light brownish gray (2.5Y
6/2) silty clay loam, dark grayish brown
(2.5Y 4/2) moist; weak coarse prismatic
structure parting to weak medium and
coarse subangular blocky; hard, friable,
slightly sticky; common medium spots
and streaks of segregated lime; strong

effervescence; mildly alkaline; clear
wavy boundary.

Clca—26 to 30 inches; light gray (2.5Y 7/1) and
gray (2.5Y 6/1) silty clay loam, gray
(2.5Y 5/1) moist; common medium and
coarse distinct mottles of dark yellowish
brown (10YR 4/4) and light olive brown
(2.5Y 5/6) moist; weak coarse subangu-
lar blocky structure; hard, friable,
slightly sticky; common medium segre-
gations of lime; strong effervescence;
mildly alkaline; gradual wavy boundary.

C2ca—30 to 49 inches; light gray (2.5Y 7/1) silt
loam, gray (2.5Y 5/1) moist; common
medium and coarse distinct mottles of
dark yellowish brown (10YR 4/4) and
light olive brown (2.5Y 5/6) moist; mas-
sive; slightly hard, very friable; few
fine and medium spots and streaks of
segregated lime; strong effervescence;
moderately alkaline; gradual wavy
boundary.

IIC3ca—49 to 60 inches; light gray (2.5Y 7/1)
sandy loam, gray (2.5Y 5/1) moist; few
medium and fine distinct mottles of light
olive brown (2.5Y 5/6) and dark yellow-
ish brown (10YR 4/4) moist; massive;
soft, very friable; few fine segregations
of lime; strong effervescence; mildly
alkaline.

The solum is 20 to 38 inches thick. The silty material
in which the soil formed is 40 inches or more thick.
The A horizon is very dark gray to dark grayish
brown and is silty clay loam in places. It is medium
acid to neutral and is 5 to 10 inches thick. The B2
horizon is dark grayish brown to light yellowish brown
in hue of 10YR or 2.5Y. It is silt loam in places and is
10 to 18 inches thick. The C horizon is gray to pale
yellow in hue of 10YR or 2.5Y. It commonly is strati-
fied with thin lenses of loamy or sandy material, and
the lower part ranges from loamy sand to clay loam.

Wentworth soils are silty to a greater depth than
the nearby Egan soils.

Whitewood Series

The Whitewood series consists of deep, somewhat
poorly drained, nearly level, silty soils on uplands in
swales and slightly depressed drainageways. These
soils formed in alluvium that washed from adjacent
soils. The native vegetation consisted mainly of tall
and mid grasses.

In a representative profile the surface layer is very
dark gray silty clay loam and silt loam about 15 inches
thick. The subsoil is about 24 inches thick. It is dark
gray silty clay loam in the upper part, dark grayish
brown loam in the middle part, and grayish brown
loam in the lower part. The underlying material, to a
depth of 49 inches, is light brownish gray calcareous
silt loam. Light brownish gray calcareous clay loam
is at a depth of 49 inches.

Whitewood soils have high fertility and organic-
matter content. Permeability is moderately slow, and
the available water capacity is high. Whitewood soils
receive runoff from adjacent soils and are subject to
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flooding for very brief periods. They also have a sea-
sonal water table within a depth of 5 feet.

Most areas are used for crops; a few remain in na-
tive grassland and are used for hay and pasture.

Whitewood soils in this survey area are mapped
only with Tetonka soils.

Representative profile of Whitewood silty clay loam,
in an area of Tetonka and Whitewood silty clay loams,
in cultivation, 1,660 feet east and 160 feet south of the
northwest corner of sec. 26, T. 102 N., R. 57 W.

Ap—0 to 10 inches; very dark gray (10YR 3/1)
silty clay loam, black (10YR 2/1) moist;
few fine faint mottles of light yellowish
brown (10YR 6/4) moist; weak coarse
and medium subangular blocky structure
parting to weak fine granular; slightly
hard, friable, slightly sticky; slightly
acid; abrupt smooth boundary.

Al12—10 to 15 inches; very dark gray (10YR
3/1) silt loam, black (10YR 2/1) moist;
few fine faint mottles of light yellowish
brown (10YR 6/4) moist; weak coarse
prismatic structure parting to weak
coarse and medium subangular blocky ;
slightly hard, very friable, slightly
sticky; slightly acid; clear wavy bound-

ary.

B21—15 to 26 inches; dark gray (10YR 4/1) silty
clay loam, very dark brown (10YR 2/2)
moist; common fine faint mottles of light
yellowish brown (10YR 6/4) moist;
weak coarse prismatic structure parting
to weak coarse and medium subangular
blocky ; hard, friable, slightly sticky and
slightly plastic; shiny coats on faces of
peds; slightly acid; clear wavy boundary.

B22g—26 to 32 inches; dark grayish brown
(10YR 4/2) loam, very dark brown
(10YR 2/2) moist; many medium dis-
tinet mottles of light olive brown (2.5Y
5/6) and brown (10YR 4/4) moist;
weak medium and coarse prismatic struec-
ture parting to weak medium and coarse
subangular blocky; hard, friable, slightly
sticky and slightly plastic; shiny coats
on faces of peds; neutral; clear wavy
boundary.

B3g—32 to 39 inches; grayish brown (2.5Y 5/2)
loam, dark grayish brown (2.5Y 4/2)
moist; many fine and medium distinct
mottles of light olive brown (2.5Y 5/6)
and yellowish brown (10YR 6/4) moist;
weak coarse prismatic structure parting
to weak coarse subangular blocky; hard,
friable, slightly sticky; few fine and me-
dium dark segregations of iron and man-
ganese oxides; mildly alkaline; abrupt
wavy boundary.

Clg—39 to 49 inches; light brownish gray (2.5Y

' 6/2) silt loam, dark grayish brown
(2.5Y 4/2) moist; many medium distinct
mottles of light olive brown (2.5Y 5/6)
and yellowish brown (10YR 6/4) moist;
massive; hard, very friable; many fine
and medium dark segregations of iron

and manganese oxides; strong effer-
vescence; mildly alkaline; clear wavy
boundary.

C2g—49 to 60 inches; light brownish gray (2.5Y
6/2) clay loam, dark grayish brown
(2.5Y 4/2) moist; many medium distinct
mottles of light olive brown (2.5Y 5/6)
and light yellowish brown (10YR 6/4)
moist; massive; hard, friable, slightly
sticky and slightly plastic; many fine
and medium dark segregations of iron
and manganese oxides; strong effer-
vescence; mildly alkaline.

The thickness of the solum and depth to free car-
bonates are 28 to 52 inches. The A horizon is very
dark gray or dark gray. It is slightly acid or neutral
and is 14 to 20 inches thick. The B2 horizon is dark
gray to grayish brown in hue of 10YR or 2.5Y. It is
silty clay loam or silt loam in the upper part and clay
loam or loam in the lower part. It is slightly acid to
mildly alkaline and is 14 to 20 inches thick. Some
profiles lack a B3 horizon, and in places the B3 horizon
is calcareous. The B3 and C horizons are gray to light
olive gray or light gray in hue of 2.5Y or 5Y. They
range from loam to silty clay loam, but in places they
are stratified with thin lenses of loamy sand or sandy
loam. The B3 and C horizons are mildly alkaline or
moderately alkaline.

Whitewood soils in this survey area contain more
sand in the lower part of the B horizon and are dark
colored to a greater depth than is defined as the range
for the series, but these differences do not significantly
alter their use and behavior.

Whitewood soils are near Crossplain, Onita, Pros-
per, Tetonka, and Worthing soils. They have a less
clayey B horizon than the Crossplain, Onita, Tetonka,
and Worthing soils, and they are more poorly drained
and are more silty than the Prosper soils.

Worthing Series

The Worthing series consists of deep, poorly drained
and very poorly drained, level soils in closed depres-
sions on uplands. These soils formed in alluvium that
washed from adjacent soils. They have a clayey sub-
soil. The native vegetation consisted mainly of tall
grasses, sedges, and rushes.

In a representative profile the surface layer is dark
gray silty clay loam about 16 inches thick. The subsoil,
about 40 inches thick, is gray silty clay. The underly-
ing material is light gray calcareous clay.

Worthing soils have high fertility and organic-
matter content. Permeability is slow, and the available
water capacity is high. Runoff from adjacent soils
ponds on these soils, and water remains on the surface
until it evaporates late in summer. The water table
generally is within 5 feet of the surface.

Many areas remain in native vegetation and are
used for hay crops and pasture. Some areas, generally
those in which drainage has been provided, are used
for crops.

Representative profile of Worthing silty clay loam,
in native grassland, 1,625 feet north and 65 feet west
of the southeast corner of sec. 29, T. 99 N., R. 56 W.

Al11—0 to 9 inches; dark gray (2.5Y 4/1) silty
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clay loam, black (2.5Y 2/1) moist; few
fine faint mottles of dark yellowish
brown (10YR 4/4) moist; moderate me-
dium subangular blocky structure part-
ing to moderate fine granular; hard,
friable, slightly sticky and slightly plas-
tic; few fine rounded dark concretions of
iron and manganese oxides; slightly
acid; clear wavy boundary.

A12—9 to 16 inches; dark gray (2.5Y 4/1) silty

clay loam, black (2.5Y 2/1) moist; few
fine faint mottles of dark yellowish
brown (10YR 4/4) and olive brown
(25Y 4/4); weak medium prismatic
structure parting to weak medium and
fine subangular blocky; hard, friable,
slightly sticky and slightly plastic; few
fine and medium rounded dark concre-
tions of iron and manganese oxides;
slightly acid; clear wavy boundary.

B21t—16 to 31 inches; gray (2.5Y 5/1) silty

clay, black (5Y 2/1) moist; few fine dis-
tinet mottles of very dark grayish brown
(2.5Y 3/2) moist; weak coarse prismatic
structure parting to moderate medium
and fine subangular blocky; very hard,
very firm, sticky and plastic; shiny coats
on faces of peds; few fine and medium
rounded dark concretions of iron and
manganese oxides; neutral; gradual
wavy boundary.

B22tg—31 to 40 inches; gray (5Y 5/1) silty clay,

very dark gray (bY 3/1) moist; com-
mon medium distinet mottles of dark
yellowish brown (10YR 4/4) and very
dark grayish brown (2.5Y 8/2) moist;
weak coarse prismatic structure parting
to weak and moderate coarse and me-
dium subangular blocky ; very hard, very
firm, sticky and plastic; shiny coats on
faces of peds; few fine and medium
rounded dark concretions of iron and
manganese oxides; neutral; gradual
wavy boundary.

B23tg—40 to 46 inches; gray (5Y 5/1) silty clay,

very dark gray (6Y 3/1) moist; many
medium and coarse distinct mottles of
light olive brown (2.5Y 5/6) and dark
yellowish brown (10YR 4/4) moist;
weak coarse prismatic structure parting
to weak coarse and medium subangular
blocky ; very hard, very firm; sticky and
plastic; few fine rounded dark concre-
tions of iron and manganese oxides; neu-
tral; gradual wavy boundary.

B3g—46 to b6 inches; gray (5Y 6/1) silty clay,

dark gray (5Y 4/1) moist; many me-
dium and coarse distinct mottles of light
olive brown (2.5Y 5/6) and dark yellow-
ish brown (10YR 4/4) moist; weak
coarse prismatic structure parting to
weak medium and coarse subangular
blocky; hard, firm, sticky and plastic;
few fine rounded dark concretions and
segregations of iron and manganese ox-

ides; neutral; abrupt wavy boundary.

Cg—56 to 60 inches; light gray (5Y 7/1) silty
clay, olive gray (5Y 5/2) moist; many
medium and coarse prominent mottles of
light olive brown (2.5Y 5/6) and dark
yellowish brown (10YR 4/4) moist;
massive; hard, firm, sticky and plastic;
few dark segregations of iron and man-
ganese oxides; strong effervescence;
mildly alkaline.

The solum is 40 to 65 inches thick. Depth to free
carbonates is 35 to 65 inches. In places, a 1- to 4-inch
layer of organic material is on the surface. The A
horizon is very dark gray or dark gray and has hue
of 10YR or 2.5Y. It is medium acid to neutral and is
10 to 20 inches thick. The B2t horizon is very dark
gray to gray and in places is silty clay loam or clay.
It is slightly acid or neutral and is 25 to 35 inches
thick. The B3g horizon has hue of 2.5Y or 5Y and in
places is calcareous. In places, the C horizon is non-
calcareous.

Worthing soils are more poorly drained than the
Crossplain and Tetonka soils, and they do not have an
A2 horizon, which Tetonka soils have.

Ww—Worthing silty clay loam. This is a level soil in
closed depressions on uplands. Most of the areas are
circular to oval in shape, and they range from 3 to 50
acres in size. Slopes are 0 to 1 percent.

Included with this soil in mapping are small areas
of Crossplain, Harps, and Tetonka soils on the edge of
some of the areas.

Runoff is ponded, and water remains on the surface
until it evaporates. This soil compacts and loses its
tilth if farmed when wet. Wetness is the main concern
of management. ’

Most areas remain in native grassland and are used
for hay and pasture. Some areas have been seeded to
tame grasses, and a few areas are cultivated. This soil
is suited to late-planted crops if adequately drained.
In undrained areas, it is.best suited to hay and pasture.
Capability unit IITw-1 if drained, Vw—2 if undrained;
pasture group A if drained, group B if undrained;
windbreak group 10.

Use and Management of the Soils

The soil survey is a detailed inventory and evalua-
tion of the most basic resource of the survey area—the
soil. It is useful in adjusting land use, including ur-
banization, to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in uses of the land.

While a soil survey is in progress, soil scientists,
conservationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops,
yield estimates, flooding, the functioning of septic tank
disposal systems, and other factors affecting the pro-
ductivity, potential, and limitations of the soils under
various uses and management. In this way, field ex-
perience and measured data on soil properties and
performance are used as a basis for predicting soil
behavior.
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Information in this section is useful in planning the
use and management of soils for crops and pasture,
woodland, and rangeland, as sites for buildings, high-
ways and other transportation systems, sanitary facili-
ties, and for wildlife habitat. From the data presented,
the potential of each soil for specified land uses can
be determined, soil limitations to these land uses can
be identified, and costly failures in houses and other
structures, caused by unfavorable soil properties, can
be avoided. A site where soil properties are favorable
can be selected, or practices that will overcome the
soil limitations can be planned.

Planners and others using the soil survey can eval-
uate the impact of specific land uses on the overall
productivity of the survey area or other broad plan-
ning area and on the environment. Productivity and
the environment are closely related to the nature of
the soil. Plans should maintain or create a land-use
pattern in harmony with the natural soil.

Contractors can find information that is useful in
locating sources of sand and gravel, roadfill, and top-
soil. Other information indicates the presence of bed-
rock, wetness, or very firm soil horizons that cause
difficulty in excavation.

Health officials, highway officials, engineers, and
many other specialists also can find useful informa-
tion in this soil survey. The safe disposal of wastes,
for example, is closely related to properties of the soil.
Pavements, sidewalks, campsites, playgrounds, lawns,
a}rlld trees and shrubs are influenced by the nature of
the soil.

Management of Cropland ®

The survey area is dominantly cropland, and about
75 percent of the area is cultivated. Corn, oats, alfalfa,
sorghum, soybeans, and tame grasses are the main
crops.

Some soils can be used for a single crop for many
years without damage to their physical condition.
Other soils deteriorate rapidly when used continuously
for one crop, especially a crop that produces little
residue. Successful long-term cultivation depends on
managing the soil according to its capabilities and
limitations for cropland use. Controlling erosion and
soil blowing, conserving moisture, and maintaining
fertility and tilth are important management objec-
tives in the survey area. A conservation cropping sys-
tem tailored to the properties of each soil or group of
soils is needed to meet these objectives.

Some of the practices that help control erosion and
soil blowing are use of crop residue, contour farming,
terracing, minimum tillage, wind stripcropping, and
the use of field windbreaks. These practices also help
to conserve moisture and maintain fertility and tilth.
Grassed waterways and diversions and emergency
tillage also help to control erosion and soil blowing.
Generally, a combination of practices is most effective.

Practices that help to maintain tilth are use of crop
residue, minimum tillage, timely tillage, chiseling or
subsoiling, using green manure crops, and including
grasses and legumes in the cropping system. These

By PauL M. BODEN, conservation agronomist, Soil Conserva-
tion Service.

practices and practices that help control erosion and
soil blowing, in addition to using chemical fertilizer
and manure, help to maintain or improve fertility.

In most years, several soils are too wet for fieldwork
in spring. Conserving moisture and reducing runoff on
adjacent sloping soils help to reduce soil wetness. For
wet soils and for soils that are high in content of salt,
crops should be selected that will increase organic
residue and thus eventually improve the soil. Improved
drainage also helps to offset such unfavorable soil fea-
tures as wetness and salinity.

Capability grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The
soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and
generally expensive landforming that would change
slope, depth, or other characteristics of the soils; does
not take into consideration possible but unlikely major
reclamation projects, and does not apply to rice, cran-
berries, horticultural crops, or other crops that re-
quire special management. Capability classification is
not a substitute for interpretations designed to show
suitability and limitations of groups of soils for range-
land, for forest trees, or for engineering purposes.

In the capability system, all kinds of soil are
grouped at three levels: capability class, subclass, and
unit. These levels are defined in the following para-
graphs.

CAPABILITY CLASSES, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numer-
als indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class I soils have few limitations that restrict
their use.

Class II soils have moderate limitations that re-
duce the choice of plants or that require mod-
erate conservation practices.

Class III soils have severe limitations that reduce
the choice of plants, or that require special
conservation practices, or both.

Class IV soils have very severe limitations that
reduce the choice of plants, or that require very
careful management, or both.

Class V soils are not likely to erode but have
other limitations, impractical to remove, that
limit their use.

Class VI soils have severe limitations that make
them generally unsuitable for cultivation.

Class VII soils have very severe limitations that
make them unsuitable for cultivation.

Class VIII soils and landforms have limitations
that nearly preclude their use for commercial
crop production,

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter,
e, w, 8, or ¢, to the class numeral, for example, ITe. The
letter e shows that the main limitation is risk of ero-
sion unless close-growing plant cover is maintained;
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w shows that water in or on the soil interferes 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 United States, shows that the chief limitation is
climate that is too cold or too dry.

In class I there are no subclasses because the soils
of this class have few limitations. Class V contains
only the subclasses indicated by w, s, or ¢ because the
soils in class V are subject to little or no erosion,
though they have other limitations that restrict their
use to pasture, rangeland, woodland, wildlife habitat,
or recreation.

The CAPABILITY UNIT is identified in the description
of each soil mapping unit in the section “Description
of the Soils.” Capability units are soil groups within
the subclasses. The soils in one capability unit are
enough alike to be suited to the same crops and pasture
plants, to require similar management, and to have
similar productivity. Thus, the capability unit is a
convenient grouping for making many statements
about management of soils. Capability units are gener-
ally designated by adding an Arabic numeral to the
subclass symbol, for example, ITe-4 or II11e-6.

Management by capability units

In the following pages the capability units in the
survey area are described, and suggestions for the use
and management of the soils are given. The capability
units within a subclass are not numbered consecutively
because not all of the units in the statewide system are
in this survey area. The unit in which a soil has been
placed is given in the “Guide to Mapping Units” at
the back of this survey.

CAPABILITY UNIT I-1

Bon loam is the only soil in this unit. It is a deep,
moderately well drained, nearly level soil on bottom
lands. It formed in stratified alluvium.

This soil has high fertility and organic-matter con-
tent. The available water capacity is moderate or high.
Permeability is moderate. Runoff is slow. In some
years this soil is subject to flooding caused by stream
overflow and by runoff from adjacent soils. The addi-
tional moisture is beneficial. In most years, the limita-
tions to cropping are slight. Maintaining fertility is
the main concern of management.

This soil is well suited to the crops grown in the
survey area. It is used mainly for corn, oats, sorghum,
alfalfa, and tame grasses.

The use of crop residue and including grasses and
legumes in the cropping system help to maintain fer-
tility and the organic-matter content. Applying chemi-
cal fertilizer and manure is also helpful.

CAPABILITY UNIT I-2

This unit consists of deep, well drained and mod-
erately well drained, nearly level, loamy and silty soils
on uplands. Most of these soils formed in glacial till
and glacial melt-water deposits, but some formed in
alluvium that washed from adjacent soils.
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