lssued June 1970

SOIL SURVEY

Shawnee County, Kansas

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

in cooperation with

KANSAS AGRICULTURAL EXPERIMENT STATION



Major fieldwork for this soil survey was done in the period 1956-65. Soil names and descrip-
tions were approved in 1966. Unless otherwise indicated, statements in the publication refer teo
conditions in the county in 1965. This survey was made cooperatively by the Soil Conservation
Service and the Kansas Agricultural Experiment Station; it is part of the technical assistance
furnished to the Shawnee County Soil Conservation District.

Either enlarged or reduced copies of the soil map in this publication can be made by com-
mercial photographers, or can be purchased on individual order, from the Cartographic Division,
Soil Conservation Service, USDA, Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of Shawnee County

contains information that can be applied in
managing farms, woodlands, and grazing lands;
in selecting sites for roads, ponds, buildings, or
other structures; and in judging the suitability
of tracts of land for agriculture, industry, or
recreation.

Locating Soils

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

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

Finding and Using Informction

The “Guide to Mapping Units” can be used to
find information in the survey. This guide lists
all of the soils of the county in alphabetic order
by map symbol. Tt shows the page where each
kind of soil is described, and also the page for
the capability unit, woodland suitability group,
range site, or any other group in which the soil
has been placed.

Interpretations not included in the text can
be developed by using the soil map and informa-
tion in the text. Translucent material can be
used as an overlay over the soil map and colored
to show soils that have the same limitation or
suitability. For example, soils that have a slight
limitation for a given use can be colored green,

those with a moderate limitation ecan be colored
ellow, and those with a severe limitation can
e colored red.

Farmers and those who work with farmers can
learn about use and management of the soils in
the soil descriptions and in the discussions of the
capability units, range sites, and woodland
sultability groups.

Foresters and others can refer to the section
“Woodland Management,” where the soils of the
county are grouped according to their suitability
for windbreaks and trees.

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

Ranchers and others interested in range can
find under “Range Management” groupings of
the soils according to their suitability for range
and also the plants that grow on each range site.

Community planners and others concerned
with recreational development can read about
the soil properties that affect the choice of sites
for parks, picnic areas, and other recreational
uses in the section “Use of Soils for Recre-
ational Sites.”

Engineers and builders will find under “Engi-
neering Uses of Soils” tables that give engineer-
ing descriptions of the soils in the county and
that name soil features that affect engineering
practices and structures.

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

Newcomers in Shawnee County may be espe-
cially interested in the section “General Soil
Map,” where broad patterns of soils are de-
scribed. They may also be interested in the
section “Additional Facts About the County.”

Cover picture:

Irrigated farm on Muir soils in the valley
of the Kansas River. The crop in background is corn that
in most years produces more than 125 bushels per acre.
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SOIL SURVEY OF SHAWNEE COUNTY, KANSAS

BY WALTER ABMEYER AND HOWARD V. CAMPBELL, SOIL CONSERVATION SERVICE,! UNITED STATES DEPARTMENT
OF AGRICULTURE, IN COOPERATION WITH THE KANSAS AGRICULTURAL EXPERIMENT STATION

HAWNEE COUNTY, in the northeastern part of
Kansas, covers a total area of 545 square miles, or
348,800 acres (fig. 1). Topeka, in the east-central part of
the county along the Kansas River, is the county seat and
State capital.

Farming is an important enterprise in the county. Corn,
wheat, grain, and forage sorghum, soybeans, and alfalfa
are the main crops. Some truck crops and nursery stock are
grown along the valley of the Kansas River. Beef cattle
are the main kind of livestock in the county, though some
milk cows are kept for dairy products. Raising of sheep
and poultry is also important.

Trrigation is practiced by many farmers in the valley of
the Kansas River, where water of good quality is abundant.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soils are in Shawnee County, where they are located,
and how they can be used. The soil scientists went into
the survey area knowing they likely would find many
soils they had already seen and perhaps some they had
not. As they traveled over the county, they observed
steepness, length, and shape of slopes; size and speed
of streams; kinds of native plants or crops; kinds of
rock; and many facts about the soils. They dug many
holes to expose soil profiles. A profile is the sequence
of natural layers, or horizons, in a soil; it extends from
the surface down into the parent material that has not
been changed much by leaching or by the action of plant
roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. The soil series and the soil phase
are the categories most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Wabash and
Shelby, for example, are the names of two soil series.

*HaroLp P. DIcKEY and Ricmarp D. Davis, soil scientists, Soil
Conservation Service, assisted in the survey of the bottom lands
along the Kansas River.

All the soils in the United States having the same series
name are essentially alike in those characteristics that
go with their behavior in the natural landscape.

Soils of one series can differ somewhat in texture of
the surface soil and in slope, stoniness, or some other
characteristic that affects use of the soils by man. On
the basis of such differences, a soil series is divided into
phases. The name of a soil phase indicates a feature
that affects management. For example, Shelby clay loam,
3 to 8 percent slopes, is one of several phases within
the Shelby series.
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Figure 1.—Location of Shawnee County in Kansas.

* State Agriculturs) Experiment Station

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

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

Some mapping units are made up of soils of different
series, or of different phases within one series. A soil
complex consists of two or more soils so intricately mixed

1



2 SOIL SURVEY

or so small in size that they cannot be shown separately
on the soil map. Each area of a complex contains some
of each of two or more dominant soils, and the pattern
of and relative proportions are about the same in all
areas. The name of a soil complex consists of the names
of the dominant soils, joined by a hyphen. Eudora-Kimo
complex is an example.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded
that it cannot be classified by soil series. These places
are shown on the soil map and are described in the
survey, but they are called land types instead of soils
and are given descriptive names. Broken alluvial land
and Stony steep land are examples of two land types
in Shawnee County.

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

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs
to be organized in a way that it is readily useful to
different groups of readers, among them farmers, man-
agers of woodland, engineers, and homeowners.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others, and then
adjust the groups according to the results of their studies
and consultation, Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their be-
havior under present methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Shawnee County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association
may oceur in another, but in a different pattern,

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

The eight soil associations in the county are described
in the following paragraphs.

1. Reading-Wabash Association

Deep, well-drained to somewhat poorly drained soils that
have o silty clay loam or silty clay subsoil; on flood
plains and low terraces

This association occupies the alluvial plains of most
tributary streams of the Kansas River and is also in the
backwater areas near the outer edges of the valley of
the I{ansas River. This association covers about 10 per-
cent of the county.

The Reading soils make up about 50 percent of this
association; Wabash soils, 33 percent; and minor soils,
the remaining 17 percent,.

The Reading soils occur on high bottoms and low ter-
races and are nearly level and well drained. They have
a surface layer of dark grayish-brown silty clay loam
about 14 inches thick. The subsoil is also silty clay
loam, but it is dark brown and brown and is about 42
inches thick. The underlying material is yellowish-
brown silty clay loam.

The Wabash soils are nearly level and are moderately
well drained to somewhat poorly drained. They occur
in the backwater areas of the high bottoms and low ter-
races. In Wabash soils dark-gray silty clay extends from
the surface to a depth of 60 inches and 1s underlain by
gray silty clay.

Minor soils in this association are the Kennebec soils
and Broken alluvial land. Kennebec soils are on bottom
lands and are nearly level. Broken alluvial land consists
of the channel and steep and very steep banks of peren-
nial streams.

Most of this association is cultivated. The major soils
are suited to all crops commonly grown in the county.
Broken alluvial land is not arable, and most of it 1s
wooded. Some small isolated areas of arable soils are
also in trees. The main concerns in managing this as-
sociation are slow drainage and the flooding of local
areas.

2. Eudora-Muir Association

Deep, well-drained soils that have a loam to silty clay
loam subsoil; on benches in the Kansas River Valley

This association occupies the alluvial plain adjacent
to the IXansas River. It consists of nearly level soils that
are interrupted by a few abandoned stream channels and
by escarpments between various levels in the valley. This
association covers about 12 percent of the county.

The Fudora soils make up about 33 percent of this
association; Muir soils, 25 percent; and minor soils, the
remaining 42 percent.

The Fudora soils occur mostly on intermediate levels
in the valley and are above ordinary overflow of the
Kansas River. Eudora soils are nearly level, well drained,
light, and loamy. Their surface layer is grayish-brown
silt loam about 12 inches thick. It is underlain by coarse
loam or silt loam to a depth of about 42 inches. Below
this the material is stratified coarse silt loam to fine sand.

Muir soils occupy intermediate and high levels of the
river valley. They have a smooth surface and are nearly
level and well drained. Their surface layer is dark-gray
silt Joam about 8 inches thick. The subsoil, about 54
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Figure 2.—Loess-till area in the northern part of Shawnee County showing the relation of soils to the landscape in soil association 3.

inches thick, is silt loam to a depth of 20 inches and is
silty clay loam below that depth.

The rest of the association consists mainly of terrace
escarpments and Iimo and FEudora soils that are closely
intermingled with Sarpy and other soils.

Ixcept in residential and industrial areas, nearly all
the acreage of arable soils in this association is cultivated.
The soils are suited to all crops commonly grown in
the county, including truck crops and nursery stock. Soil
blowing may occur in winter and early in spring. Stream-
banks and other nonarable sites are generally covered
by trees. Unless protected by levees, low areas of Kimo,
Sarpy, and Eudora soils are occasionally flooded. At in-
termediate and high levels, however, these solls are af-
fected only by major floods, such as occurred in 1951.

3. Pawnee-Shelby-Morrill Association

Deep, well drained and moderately well drained, gently
sloping to strongly sloping soils that have a clay or clay
loam subsoil; on uplands

This association occupies most of the area north of the
Kansas River (fig. 2) consisting of gently sloping to
strongly sloping soils. It also includes a large part of
the city of Topeka. This association makes up about 23
percent of the county.

The Pawnee soils occupy about 70 percent of the as-

sociation; Shelby soils, 12 percent; Morrill soils, 11 per-
cent; and minor soils, the remaining 7 percent.

The Pawnee soils occur on uplands and are moderately
well drained and medium acid. Slopes range from 1 to 11
percent but are generally between 3 and 7 percent. These
soils have a surface layer of dark-colored, medium acid
clay loam about 12 inches thick. The subsoil is very dark
grayish brown clay loam in the upper part. The lower
part is clay that extends to a depth of 48 inches.

The Shelby and Morrill soils are well drained and
medium acid. They generally occupy lower slopes and
receive runoff water from soils upslope. Shelby soils
have a clay loam surface layer that is about 12 inches thick
and that overlies a brownish clay loam subsoil. The lower
part of the subsoil contains a few iron-manganese con-
cretions. Morrill soils have a clay loam surface layer 9
inches thick. The subsoil, about 80 inches thick, is reddish-
brown clay loam ‘that grades to yellowish-red gritty
clay loam in the lower part. Shelby and Morrill soils are
underlain by clay loam or tight clay.

Minor soils in this association are the Kennebec, Read-
ing, and Martin. The Kennebec and Reading soils are
along drains, and Martin soils are on uplands.

Most of the acreage is cultivated and is suited to all
crops commonly grown in the county. Areas not culti-
vated are nsed for pasture or range. Controlling erosion
is the major concern where this association is cultivated.
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4. Ladysmith-Pawnee Association

Deep, moderately well drained, nearly level and gently
sloping soils that have a silty clay or clay subsoil; on
uplands

This association consists of soils on broad ridges and
of gently sloping soils on side slopes. One large area ex-
tends to the south and southeast of Topeka, one area 1s
in the western part of the county, and small areas are
north of the Kansas River. This association covers about
9 percent of the county.

The Ladysmith soils make up about 56 percent of this
association; Pawnee soils, 28 percent; and minor soils,
the remaining 16 percent

The Ladysmith soils occur on ridgetops, are nearly
level to gently sloping, and are moder ately well drained.
Their surface layer is silty clay loam about 10 inches
thick. The subsoil, about 38 inches thick, is silty clay
that is coated with clay films in the upper part. The
underlying material is a gray silty clay mottled with
strong brown.

The Pawnee soils are moderately well drained. They
oceur on side slopes and are gently sloping to sloping.
These soils have a clay loam surface layer about 12
inches thick, It is underlain by a dense clay subsoil.
The underlying material is clay mottled with light olive
brown.

Also in this association are the minor Martin, Shelby,
and Morrill soils and soils in broken areas around natural
drainageways. These soils are on uplands.

Most of this association is cultivated and is suited to
all crops commonly grown in the county. Uncultivated
areas are in pasture or range. Contrelling erosion and

maintaining soil tilth and fevt,lhty are the main concerns
in managing the cultivated areas.

5. Martin-Pawnee-Labette Association

Deep and moderately deep, well drained and moderately
well drained, sloping to strongly sloping soils that have
a silty clay or clay subsoil; on uplands

This association is composed of loamy, medium acid
to slightly acid soils that are sloping and strongly slop-
ing. These soils are on uplands in the southeastern part
of the county. Limestone and shale crop out in a few
places, and areas are broken around drainageways. Near
the rock outcrops the soils are generally steep. This as-
sociation covers about 6 percent of the county.

In this association Martin soils make up about 29 per-
cent of the total acreage; Pawnee soils, 28 percent;
Labette soils, 11 percent; and minor soils, the remaining
32 percent.

Martin soils are deep, dark-colored, moderately well
drained soils that formed in material weathered from
shale. Commonly, they are sloping and strongly sloping
and occur in areas below limestone outcrops. They receive
runoff from the soils upslope. Their surface layer is dark-
gray silty clay loam about 12 inches thick. The subsoil,
about 20 inches thick, is silty clay mottled with reddish
brown to a depth of 36 inches. The underlying material
is also silty clay, but it is mottled with strong brown
and yellowish brown.

Pawnee soils are deep, medium acid, moderately well
drained soils developed in glacial material. They occupy
areas above and below rock outcrops. Pawnee soils have
a surface layer of very dark grayish-brown clay loam
about 12 inches thick. The subsoil, about 36 inches thick,
generally is clay loam in the upper part. In the lower
part it 1s brownish clay that extends to a depth of 48
inches.

Labette soils are deep and moderately deep, well-
drained soils overlying limestone. Their surface layer is
very dark grayish-brown silty clay loam about 13 mches
thick. The subsoﬂ, about 30 inches thick, is brownish silty
clay.

About 20 percent of the association is made up of
Sogn, Vinland, Elmont, and Sibleyville soils. These soils
are sloping to steep. Also in this association are a few
broken areas around natural drainageways and small
areas of Morrill soils that formed in friable glacial
material.

About 60 percent of the acreage in this association is
cultivated; the rest is mostly in pasture and range,
though some hardwood trees grow along the drainage-
ways and on steep soils. The arable soils in this associa-
ion are suited to crops commonly grown in the county.
In cultivated areas measures are needed for controlling
runoff and erosion and maintaining tilth and fertility.

6. Martin-Ladysmith Association

Deep, moderately well drained, nearly level to strongly
sloping soils that have a silty clay subsoil; on wuplands

This association consists of clayey soils on uplands,
mostly in the southwestern quarter of the county (fig. 3).
Limestone and shale crop out in a few places, and near
these outcrops the soils may be steep and the slopes short.
This association occupies about 22 percent of the county.

The Martin soils make up about 57 percent of this
association; the Ladysmith soils, 17 percent; and minor
soils, the remaining 26 percent.

The Martin soils developed in material weathered from
shale. They are sloping and strongly sloping, moderately
well drained, and medium acid to slightly acid. Their
surface layer is dark-gray silty clay loam about 12 inches
thick. The subsoil of dark grayish-brown silty clay is
underlain by silty clay mottled with strong brown and
yellowish brown.

The Ladysmith soils occur on ridgetops and are nearly
level to gently sloping. These soils are moderately well
drained and medium acid to slightly acid. They have a
very dark gray silty clay loam surface layer about 10
inches thlck, and a dense silty clay subsoil. The under-
lying material is gray silty clay mottled with strong
brown.

Minor soils in this association are the Labette, Sogn,
Vinland, Elmont, and Sibleyville. These soils are general-
ly sloplnb, and all of them are in areas of limestone and
shale.

About 55 percent of the acreage in this association is
cultivated. The rest is mostly in range and pasture on
which some hardwood trees grow along the streambanks.
The arable soils are suited to the crops commonly grown
in the county. Measures are needed on cropland for con-
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Figure 3.—Relation of soils to landscape in soil association 6 in the southwestern part of the county.

trolling runoff and erosion and for maintaining soil tilth
and fertility.

7. Gymer-Shelby-Sharpsburg Association

Deep, well-drained, sloping and strongly sloping soils
that have « silty clay loam or clay loam subsoil; on
uplands

This association consists of soils formed in loamy out-
wash and loessal materials. These soils are along the
north and south bluffs of the valley of the Kansas River.
Some small areas north of the Kansas River are overlain
by eolian sands. The association covers about 5 percent
of the county.

The Gymer soils occupy about 29 percent of this as-
sociation; Shelby soils, 20 percent; Sharpsburg soils,
14 percent; and minor soils, the remaining 37 percent.

Gymer soils are sloping soils on ridgetops and side
slopes. They are deep, well drained, and medium acid
to slightly acid. They formed in reddish-brown, loamy,
loessal material on uplands. Gymer soils have a surface
layer of dark-brown silt loam about 8 inches thick. Their
subsoil, about 84 inches thick, is dark-brown silty clay
loam in the upper part. The underlying material is slight-
ly acid silty clay loam.

Shelby soils generally are on side slopes and receive
runoff from areas upslope. They are sloping and strong-
ly sloping. They formed in glacial till and are well
drained and medium acid. They have a very dark gray-
ish-brown clay loam surface layer about 12 inches thick.
Their subsoil, about 27 inches thick, is brownish clay
loam, which overlies clay.

Sharpsburg soils commonly occur on ridgetops and
are gently sloping and sloping. They are deep, well-
drained soils that are medium acid to slightly acid. They
formed in yellowish-brown, loamy, loessal material. In
these soils silty clay loam extends from the surface to
a depth of 72 inches.

Minor soils in this association are the Morrill, Shel-
labarger, Konawa, and Welda. These soils are on uplands
and are friable, loamy, and sloping to strongly sloping.

In this association most areas of gently sloping and
sloping soils are cultivated ; the steeper soils and the more
broken areas are commonly used for pasture. Trees grow
around drainageways and in small areas of the steeper
soils. The soils in this association are suited to all the
crops grown in the county. The main concerns in manag-
ing the cultivated soils are controlling runoff and erosion
and maintaining fertility. On rangeland, those practices
that help maintain a vigorous stand of grass are needed.
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8. Martin-Sogn Association

Deep, moderately well drained soils that have a silty
clay subsoil and shallow, somewhat excessively drained
soils; on uplands

This association consists of loamy soils on narrow
ridgetops, on side slopes, and in small valleys. Rock
escarpments are common on the steep side slopes. This
agsociation covers about 13 percent of the county.

The Martin soils make up 86 percent of the associa-
tion. About 44 percent consists of the Sogn soils and soils
(Vinland and Kipson) closely mtelmmaled with them in
complexes. Minor soils make up the remaining 20 percent.

The Martin soils are sloping and stroncrly sloping,
deep, and moderately well drained. They are below or
between limestone escarpments, and they generally re-
ceive runoff from soils upslope. Runoff is rapid to medi-
um. In Martin soils the surface layer is dark-gray silty
clay loam about 12 inches thick. The subsoil extends to
a depth of 36 inches and is grayish-brown silty clay.

The Sogn soils formed over limestone and are very
shallow and somewhat excessively drained. In this as-
sociation Sogn soils are closely intermingled with Vin-
land soils and Kipson soils. They are in an intricate
pattern consisting of rock escarpments and steep soils
intermingled with more gently sloping soils. In Sogn
soils very dark grayish-brown silty clay loam extends to
a depth of 10 inches and is underlain by grayish-brown
limestone.

Also in this association are small areas of Labette,
Dwight, and Pawnee soils on the ridgetops, of Elmont,
Shelby, and Morrill soils on the side slopes, and of
Kennebec and Reading soils along the drainageways.

About 65 percent of the acre age in this association
is grassland, and about 30 percent 1s cropland. The Sogn
soils are not suited to cultivated crops, but they are well
suited to tall prairie grasses. In this association hard-
wood trees grow leonfr the streams and on the side
slopes. They cover about 5 percent of the acreage. On
cropland, practices are needed for controlling runoff and
erosion and maintaining soil tilth and fertlhty The main
concern in managing grass]and is maintaining a vigor-
ous stand of grass.

Descriptions of the Soils

In this section the soil series and the mapping units
in each series are described. The acreage and proportion-
ate extent of each mapping unit are given in table 1.

The procedure is first to describe the soil series, and
then the mapping units in that series. Thus, to get full
information on any one mapping unit, it is necessary
to read the description of that unit and also the descrip-
tion of the soil series to which it belongs. The description
of a soil series mentions features that apply to all the
soils in a series. Differences among the soils of one
series are pointed out in the description of the individual
soils or are indicated in the soil name. As mentioned
in the section “How This Survey Was Made,” not all
mapping units are members of a soil series. Alluvial
land, for example, is a miscellaneous land type that does

not belong to a soil series. It is listed, nevertheless, in
alphabetic order along with the soil series.

A profile typical for each series is described in two
ways. Many will prefer to read the short description in
narrative form. It is the second paragraph in the series
description. The technical profile is mainly for soil scien-
tists and others who want detailed information about
the soils. Some of the terms used to describe the soils
are defined in the Glossary at the back of this soil survey.
Others are defined in the “Soil Survey Manual” (9).2

Following the name of each mapping unit is a soil
symbol in pmentheses. This symbol identifies the map-
ping unit on the detailed soil map. Listed at the end
of each description of a mapping unit are the capability
unit, range site, and woodland sultf\,blhty group in which
the mapping unit has been placed. The pages on which
each of these groups are described are given in the “Guide
to Mapping Units” at the back of this survey.

Alluvial Land

Alluvial land (0 to 2 percent slopes) (An) occurs on
flood plains in areas that are less than 300 feet wide
and that are cut by a meandering stream channel. These
areas are subject to frequent flooding because they lie
along small intermittent streams that have shallow chan-
nels. This land occurs in all parts of the county. It has
a loam to silty clay loam texture and is stratified.

About 15 percent of this land probably could be culti-

vated, but cultivation generally is not practical, because
areas ave small and inaccessible. Because frequent flood-
ing is likely, most of the acreage is not suitable for cul-
tivation. This land is used mostly for pasture, range,
hay, or trees, but some areas are used for wildlife habitat
or for recreation. (Capability unit VIw-1; Loamy Low-
land range site; woodland suitability rrroup 1)

Breaks-Alluvial Land Complex

Breaks-Alluvial land complex (Bk) consists of upland
drainageways more than 100 feet wide that have narrow
alluvial bottom lands and steep broken, nonarable side
slopes or banks. The soil material is mostly from shale
and limestone on the slopes of the drainageways and is
alluvial on the bottom lands. Rocks and stones crop
out in some small areas. Slopes range from about 8 per-
cent on the bottom lands to 45 pelcent, on the banks.
This complex occurs in all parts of the county except
where bottom lands are broad.

Breaks-Alluvial land is used only as range, woodland,
wildlife habitat, and recreational areas. The steep slopes
prevent, cultivation and limit grazing by livestock. (Both
parts of comp]e\ are in cmpabﬂlty umt Vie-1; Breaks
part is in Loamy Upland range site and woodland
group 4; Alluvial land is in Lo‘uny Lowland range site
and woodland group 1)

Broken Alluvial Land

Broken alluvial land (Br) consists of channels cut
by perennial streams and the steep to very steep banks

* Italic numbers in parentheses refer to Literature Cited, p. 75.
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TaBLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Area Extent Soil Area Extent
Acres Percent Acres Percent
Alluvial land_ .. _ ... 4,636 .3 |l Martin soils, 3 to 7 percent slopes, severely
Breaks-Alluvial land complex_ _ ______________ 6, 568 1.9 eroded . - - . e _____ 243 .1
Broken alluvial land__ _ . ___________________ 7, 140 2. 0 || Morrill clay loam, 3 to 8 percent slopes__ _.___ 3,128 .9
Dwight-Martin silty clay loams, 1 to 3 percent Morrill clay loam, 3 to 8 percent slopes,

Slopes.. - - o e 2, 377 .7 eroded. - ... 1, 280 .4
Dwight silty clay loam, 0 to 1 percent slopes... 446 . 1 || Morrill clay loam, 8 to 12 percent slopes___. .. 612 .2
Dwight silty clay loam, 1 to 3 percent slopes_..| 2, 083 . 6 || Morrill-Gravelly land complex, 4 to 12 percent
Elmont silt loam, 3 to 7 percent slopes._.___-__ 2, 347 .7 slopes. . . ... 630 .2
Elmont silt loam, 3 to 7 percent slopes, eroded.| 1, 187 .3 || Muirsilt loam_ _ ____________ . ____________ 9, 549 2.7
Elmont silt loam, 7 to 12 percent slopes____._. 1, 560 .4 || Pawnee clay loam, 0 to 3 percent slopes_.___._ 6, 084 1.7
Elmont silt loam, 7 to 12 percent slopes, Pawnee clay loam, 3 to 7 percent slopes.______ 34, 219 9.8

eroded . - - - 305 .1 || Pawnee clay loam, 3 to 7 percent slopes, eroded.| 8, 067 2.3
Elmont-Slickspots complex, 3 to 7 percent Pawnee clay loam, 7 to 11 percent slopes___.__ 489 .1

slopes, eroded__ _ _ _ . ______ L ___________.__ 194 . 1 || Reading silty clay loam, 0 to 2 percent slopes-.| 17, 900 5.1
Eudora sandy loam, sandy variant, 1 to 3 per- Riverwash_________________________________ 603 .2

cent slopes____ . o ___._____ 246 L1 || Sarpy sand. L e 422 .1
Eudora silt loam_ . _ . ____ . ____.__________ 12, 231 3. 5 || Sarpy-Eudora complex, overwash____________. 2,429 L7
Eudora soils, 6 to 12 percent slopes, eroded_._.| 1, 498 .4 || Sharpsburg silty clay loam, 1 to 3 percent
Eudora-Kimo complex- . .. _____________.__. 6, 973 2.0 8lopes._ . e 821 .2
Eudora-Kimo complex, overwash__.._________ 538 . 2 || Sharpshurg silty clay loam, 3 to 6 percent
Gymer silt loam, 3 to 8 percent slopes...___._. 3, 595 1.0 slopes. _ o ____. 1, 337 .4
Gymer silt loam, 3 to 8 percent slopes, eroded. - 484 . 1 || Shelby clay loam, 1 to 3 percent slopes.____ ... 707 .2
Kennebec silt loam_ _____.__________________ 4, 824 1. 4 || Shelby clay loam, 3 to 8 percent slopes.__.____. 3, 014 .9
Kennebee silt loam, clayey substratum________ 1,405 .4 || Shelby clay loam, 3 to 8 percent slopes, eroded. 898 .2
Kimo silty elay loam._______________________. 1,747 . 5 {| Shelby clay loam, 8 to 12 percent slopes.______ 927 .3
Kimo soils, depressional .. __________________. 400 .1 || Shellabarger fine sandy loam, 3 to 8 percent
Kipson-Sogn complex_ . ______________.__.____ 1, 425 .4 slopes_ - - o e 834 .2
Konawa fine sandy loam, 4 to 8 percent slopes. 321 . 1 || Shellabarger fine sandy loam, 3 to 8 percent
Konawa fine sandy loam, 8 to 12 percent slopes_ 276 .1 slopes, eroded.___ .. ______________.______ 183 .1
Labette silty clay loam, 1 to 3 percent slopes..] 6, 446 1. 8 || Shellabarger fine sandy loam, 8 to 12 percent
Labette silty clay loam, 3 to 6 percent slopes.._| 7, 533 2.1 slopes . 190 .1
Labette silty clay loam, 3 to 6 percent slopes, Sibleyville loam, 3 to 7 percent slopes._.______ 675 .2

eroded_ _ - . ___.__ 1, 692 . 5 || Sibleyville loam, 7 to 11 percent slopes._.._. . 426 .1
Ladysmith silty clay loam, 0 to 1 percent Sogn-Vinland complex.______________.________ 30, 600 8. 8

slopes. . - . .. 4,410 1.3 || Stony steepland_ __ . ____________._______. 6, 126 1.8
Ladysmith silty clay loam, 1 to 3 percent slopes_| 28, 960 8. 3 || Vinland silty elay loam______________________ 1, 767 .5
Ladysmith silty clay loam, 1 to 3 percent slopes, Wabash silty elay_ . ... _______________ 6, 023 1.7

eroded____________________ ... 569 .2 || Wabash silty elay loam____________.________ 6, 673 1.9
Made land__ ____ .. ________ . ____.____ 150 ) Welda silt loam, 4 to 10 percent slopes____.____ 193 .1
Martin silty clay loam, 1 to 3 percent slopes.__| 9, 536 2.7 Intermittent lakes. ___________________._ 70 M)
Martin silty clay loam, 3 to 7 percent slopes.._| 50, 200 14. 4 Water (lakes) ... __ . ___________ 1,132 .3
Martin silty clay loam, 3 to 7 percent slopes, Kansas River. - __________________ 3, 337 1.0

eroded. - - __ . _.___ 12, 663 3.6 Borrow areas__. .. _______._______._____ 666 .2
Martin silty clay loam, 7 to 11 percent slopes_.| 7,214 2.1 Limestone quarries and gravel pits___.__ 1, 144 .3
Martin silty clay loam, 7 to 11 percent slopes,

eroded. - - L. ___ 1,217 .3 Total . o ... 348, 800 100. 0

1 Less than 0.05 percent.

along those streams. It occurs only in well-developed val-
leys and is near soils on bottom lands and terraces. The
soll material is alluvial and ranges from loam to silty
clay loam in texturé. In some places sand, gravel, or
cobblestones are in the stream channel.

Broken alluvial land is not suitable for cultivation,
pasture, or range. Hardwood trees generally grow on
the streambanks. Willow trees grow in spots along some
stream channels. (Capability unit VIIw-1; not assigned
to a range site; woodland suitability group 1)

Dwight Series

The Dwight series consists of deep, well drained to
moderately well drained soils that have a claypan. These
soils occur on ridgetops and are nearly level to gently
sloping. In some places the Dwight soils developed

336-080—70: 2

directly over shale, but in others a thin mantle of loess
has been deposited on the shale.

In a typical profile the surface layer is slightly acid,
gray silty clay loam about 5 inches thick. The subsoil,
about 31 inches thick, is dense clay in the upper part
and silty clay in the lower part. It is extremely hard
when dry. The upper part is mildly alkaline. In the
lower part are many fine concretions of calcium car-
bonate, some gypsum crystals, and a few fine concretions
of iron. The underlying material is moderately alkaline.
It is dark grayish-brown silty clay loam to a depth of
50 inches and is strong-brown, dark-brown, and pale-
brown silty clay loam below that depth. The underlying
material contains varying amounts of gypsum crystals
and calcium carbonate concretions.

Surface runoff is slow where these soils are nearly
level and is medium where they are gently sloping. Per-
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meability is very slow when these soils are moist but
is rapid when they are dry and cracked. Because of the
thin surface layer and the dense clay subsoil, these solls
are droughty. Penetration of roots is restricted.

The native vegetation is mostly short and mid prairie
grasses. Tall prairie grasses are sparse on these soils,
Because available moisture capacity is low, the Dwight
soils are poorly suited to cultivated crops. Nearly all of
the acreage is range or hayland.

Typical profile of a Dwight silty clay loam (1,320
feet west, 100 feet north of the southeast corner of section
4,T.13S,,R. 14 E.) in grassland:

Al—0 to 5 inches, gray (10YR 5/1) light silty clay loam,
very dark gray (10YR 3/1) when moist; moderate,
fine, granular structure; slightly hard when dry,
friable when moist; slightly acid; abrupt boundary.

B21t—5 to 22 inches, dark-gray (10YR 4/1) dense clay,
very dark gray (10YR 3/1) when moist; moderate,
medium, columnar structure that breaks easily to
weak, coarse, angular blocky structure; extremely
hard when dry, very firm when moist; distinet con-
tinuous clay films; mildly alkaline; gradual bound-

ary.

B22t—22 to 28 inches, grayish-brown (10YR 5/2) dense
clay, dark grayish brown (10YR 4/2) when moist;
weak, coarse, angular blocky structure; extremely
hard when dry, very firm when moist; clay films
are less distinet than in the layer above; few
fine concretions of calcium carbonate; mildly alka-
line; gradual boundary.

B3-—28 to 36 inches, light brownish-gray (2.5Y 6/2) silty
clay, grayish brown (2.5Y 5/2) when moist; weak,
coarse, subangular blocky structure; extremely
hard when dry, very firm when moist; many fine
concretions of caleium carbonate; some gypsum
crystals and a few flne concretions of iron; mod-
erately alkaline; gradual boundary.

C—36 to 50 inches, grayish-brown (10YR 5§/2) silty clay
loam, dark grayish brown (10YR 4/2) when moist;
common, mediwm, strong-brown mottles; massive;
hard when dry, firm when moist; moderately alka-
line; clear boundary.

IIC—50 to 80 inches, strong-brown (7.5YR 5/6), dark-
brown (10YR 3/3), and pale-brown (10YR 6/3)
silty clay; massive; very hard when dry, firm when
moist; mildly alkaline.

The A horizon ranges from 3 to 8 inches in thickness. It
is gray to dark grayish brown when dry. The A horizon is
light silty clay loam or heavy silt loam. When the B horizon
is dry, it ranges from dark brown and dark gray to light
brownish gray. The solum ranges from 25 to 45 inches in
thickness. The lower part of the B horizon and the C hori-
zon contain varying amounts of concretionary calcium car-
bonate and iron and of gypsum crystals. The less clayey part
of the C horizon ranges from 0 to 3 feet in thickness and
probably is altered loess. Part of the solum may be formed
in residual material.

The Dwight soils are distinguished from the Ladysmith
soils by a surface horizon that is generally less than 8
inches thick and an abrupt boundary between the surface
layer and the subsoil. Also, structure in the upper part of
the subsoil of Dwight soils is not granular or subangular
blocky as it is in the Ladysmith; soils.

Dwight silty clay loam, 0 to 1 percent slopes (Ds)—
This soil is on the crest of the drainage divides. It is
wet for a short but significant period, but available mois-
ture capacity is low. Included with this soil in mapping
were small areas of Ladysmith soils.

Use of this Dwight soil is limited mainly by the thin
surface layer and the claypan in the subsoil, which make
the soil droughty and difficult to till. Rangeland should
be managed so as to maintain maximum plant cover.

(Capability unit IVs-1; Claypan range site; not as-
signed to a woodland suitability group)

Dwight silty clay loam, 1 to 3 percent slopes (Dw)—
This soil occurs on drainage divides. It is well drained
but has low available moisture capacity. Included with
this soil in mapping were small areas of Ladysmith,
Labette, and Martin soils.

If this soil is cultivated, management is needed for

maintaining or improving soil tilth and fertility and
for controlling erosion. PPasture and rangeland should
be managed so as to maintain maximum plant cover.
(Capability unit IVe-6; Claypan range site; not as-
signed to a woodland suitability group)
- Dwight-Martin silty clay loams, 1 to 3 percent slopes
{Dm).—These soils occur on ridgetops, mostly south of the
Kansas River. They were mapped as a complex because
they are so intermingled that it was not practical to
map them separately. Dwight soil makes up about 50 to
75 percent of the complex, and Martin soil, about 25
to 50 percent. Included in mapping were small areas of
Labette and Ladysmith soils. The profiles of the Dwight
and Martin soils are described nnder their respective
series.

The Dwight soil is well drained to moderately well
drained, and the Martin soil is moderately well drained.
Permeability is very slow in the Dwight soil and is slow
in the Martin soil.

These soils are seldom cultivated. They are used mostly
for range. The Martin soil supports tall prairie grasses,
and the less fertile Dwight soil supports mid and short
prairie grasses, (Both soils are in capability unit IVe-6;
Dwight soil is in Claypan range site but is not assigned
to a woodland group; Martin soil is in Loamy Upland
range site and woodland group 4)

Elmont Series

The Elmont series consists of deep, well-drained soils.
These soils are on uplands and are sloping to strongly
sloping. They formed in material weathered from inter-
becdded sandy and silty, noncalcareous shale.

In a typical profile the surface layer is very dark gray-
ish-brown silt loam about 7 inches thick. The subsurface
layer extends to a depth of 16 inches and is dark grayish-
brown silty clay loam. The subsoil extends to a depth
of 50 inches. It is silty clay loam to a depth of 42 inches
and is silty clay below that depth. Colors are dark gray-
ish brown, grayish brown, and light brownish gray, mot-
tled throughout with reddish brown and strong brown.
The underlying material is mottled reddish-brown and
light brownish-gray silty clay.

Elmont soils are friable and easily worked where they
are not severely eroded. They have high available mois-
ture capacity, and they respond well to applications of
fertilizer,

About half the acreage of Elmont soils is cultivated;
the rest is mainly pasture or range. A few small arcas
are wooded.

Typical profile of Elmont silt loam, 3 to 7 percent
slopes (200 feet north, 30 feet east of the southwest corner
of the northwest quarter of section 36, T. 13 S., R. 14 E.)
in grassland:
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All—0 to 7 inches, very dark grayish-brown (10YR 3/2)
silt loam, very dark brown (10YR 2/2) when moist;
moderate, fine, granular structure; slightly hard
when, dry, friable when moist; slightly acid; grad-
ual boundary.

A12—7 to 16 inches, dark grayish-brown (10YR 4/2) light
silty clay loam, very dark brown (10YR 2/2) when
moist; moderate, fine, subangular blocky and mod-
erate, medium, granular structure; slightly hard
when dry, friable when moist; slightly acid; grad-
ual, smooth boundary.

B1—16 to 22 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
when moist; common, fine, reddish-brown mottles;
moderate, fine, subangular blocky structure; hard
when dry, friable when moist; medivm acid; grad-
ual, smooth boundary.

B21t—22 to 35 inches, grayish-brown
clay loam, dark grayish brown (10YR 4/2) when
moist; common, fine, strong-brown and reddish-
brown mottles; moderate, medium, subangular
blocky structure; very hard when dry, firm when
moist; medium acid; gradual, smooth boundary.

B22t—35 to 42 inches, light brownish-gray (10YR 6/2) silty
clay loam, dark grayish brown (10YR 4/2) when
moist; distinet, common, fine, strong-brown and
reddish-brown mottles; weak to moderate, medium,
subangular blocky structure; very hard when dry,
firm when moist; few, fine iron-manganese concre-
tions; medium acid; gradual, smooth boundary.

B3—42 to 50 inches, light brownish-gray (10YR 6/2) light
silty clay, grayish brown (10YR 5/2) when moist;
common, coarse, distinct, strong-brown mottles;
weak, medium, subangular blocky structure; very
hard when dry, firm when moist; common, fine iron-
manganese concretions; slightly acid; gradual,
smooth boundary.

C—50 to 80 inches, coarsely mottled reddish-brown and light
brownish-gray light silty clay; massive; very hard
when dry, firm when moist; few fine iron-manga-
nese concretions; some faint stratification in the low-
er 10 inches (shale),

In most places the Al horizon is silt loam, but in some
places it is light silty clay loam or clay loam. The dark
color extends from the surface to a depth of 20 inches or
more. The solum ranges from 30 to 50 inches in thickness.

The Elmont soils have a finer textured subsoil and a
thicker solum than do Sibleyville soils and are less clayey
throughout the profile than the Martin soils. Elmont soils
lack the reddish-brown color of Gymer soils and are more
distinctly mottled.

Elmont silt loam, 3 to 7 percent slopes (El) —This soil
occurs on uplands. Its profile is the one described as
typical for the Elmont series. Included with this soil
In mapping were small areas of Martin silty clay loam
and Sibleyville loam.

If properly managed, this Elmont soil is suited to all
crops commonly grown in the county. In cultivated areas
practices for controlling erosion and maintaining soil
tilth and fertility are needed. (Capability unit IITe-3;
Loamy Upland range site; woodland suitability group 4)

Elmont silt loam, 3 to 7 percent slopes, eroded (Em) —
This soil occurs on uplands. So much of the surface layer
has been lost through erosion that normal tillage turns
up subsoil material in about 15 to 25 percent of the
acreage. In these areas the surface layer is lighter colored
than the one in the profile described as typical for the
Elmont series. In some areas gullies or gully scars are
common.

This soil is suited to all crops commonly grown in
the county. Because the hazard of erosion is severe in
cultivated areas, intensive practices are needed to reduce

(10YR 5/2) silty

loss of soil and to maintain or improve soil tilth and fer-

‘tility. (Capability unit IIle-5; Loamy Upland range

site; woodland suitability group 4)

Elmont silt loam, 7 to 12 percent slopes {En)—This
soil is on uplands. The surface layer and subsoil com-
bined are 35 to 42 inches thick, but otherwise the profile
of this s