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This is a publication of the National Cooperative Soil Survey, a joint effort of the
United States Department of Agriculture and agencies of the States, usually the Agri-
cultural Experiment Stations. In some surveys, other Federal and local agencies also
contribute. The Soil Conservation Service has leadership for the Federal part of the
National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1957-71. Soil names
and descriptions were approved in 1972. Unless otherwise indicated, statements in the
publication refer to conditions in the county in 1972. 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 Leavenworth and Wyandotte Counties
Soil Conservation Districts.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains in-

formation that can be applied in
managing farms and woodlands; in
selecting sites for roads, ponds, build-
ings, and other structures; and in judg-
ing the suitability of tracts of land for
agriculture, industry, and recreation.

Locating Soils

All the soils of Leavenworth and
Wyandotte Counties are shown on the
detailed map at the back of this survey.
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 symbols. All areas marked with the
same symbol are the same kind of soil.
The soil symbol is inside the area if
there is enough room; otherwise, it is
outside and a pointer shows where the
symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can
be used to find information. This guide
lists all the soils of the counties in
alphabetic order by map symbol and
gives the capability classification of
each and the woodland suitability group
to which the soil has been assigned. It
also shows the page where each soil is
described.

Individual colored maps showing the
relative suitability or degree of limita-
tion of soils for many specific purposes
can be developed by using the soil map
and the information in the text. Trans-
lucent material can be used as an over-

lay 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 can be colored yellow, and
those with a severe limitation can be
colored red.

Farmers and those who work with
farmers can learn about use and man-
agement of the soils from the soil de-
scriptions and from the section “Crops
and Pasture.”

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

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

Community planners and others can
read about soil properties that affect
the choice of sites for nonindustrial
buildings and for recreation areas in
the section “Town and Country Plan-
ning.”

Engineers and builders can find,
under “Engineering,” tables that con-
tain test data, estimates of soil proper-
ties, and information about soil features
that affect engineering practices.

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

Newcomers 1in Leavenworth and
Wyandotte Counties may be especially
interested in the section ‘“General Soil
Map,” where broad patterns of soils
are described. They may also be inter-
ested in the section ‘“Additional Facts
about the Counties.”
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Figure 1.—Location of Leavenworth and Wyandotte Counties in
Kansas.

LEAVENWORTH and WYANDOTTE COUNTIES
are in the northeastern part of Kansas (fig. 1). The
total area is 631 square miles, or 403,840 acres.

Leavenworth County is adjacent to the Missouri
River on the east and to the Kansas River on the
south. It is bordered on the north by Atchison County
and on the west by Jefferson and Douglas Counties.
Leavenworth, on the loess hills adjacent to the Mis-
souri River, is the county seat. The total area of the
county is 472 square miles, or 302,080 acres.

Wyandotte County is adjacent to the Missouri
River on the northwest and is bordered by Leaven-
worth County on the north and west. It is bordered
on the south by the Kansas River and Johnson
County. Kansas City, on the loess hills of east Wyan-
dotte County, is the county seat. The total area of the
county is 159 square miles, or 101,760 acres.

About 175,000 acres in the survey area is used for
cash farming, and most of this acreage is in Leaven-
worth County. The main crops are corn, grain
sorghum, soybeans, and small grain. Alfalfa, tame
grass pasture, and some of the grain are used for feed
in the production of beef and dairy products. Raising
poultry for eggs is also important. Crops grow well
because most rainfall comes during the growing sea-
son. The moderately steep and steep soils in the

! WILLIAM CARTER and EDWARD L. SWIERCINSKY, soil scien-
tists, Soil Conservation Service, assisted in making this survey.

counties are in native timber, which is dominantly
oak and hickory, and in tame grass pasture.

Urban growth is very rapid in Wyandotte County.
In 1965, about 40 percent of the county was under
city and urban development. In 1972, the population
of Wyandotte County was 189,491, of which 89 percent
was in Kansas City. In 1972, the population of Leav-
enworth County was 47,437, of which 63 percent was
in Leavenworth. Many commute from Leavenworth
County and from the western part of Wyandotte
County to work in Kansas City.

Most of the cultivated soils in these counties are
suited to the crops commonly grown, but many are
severely limited for urban use. The soils near the
Kansas River could be used more extensively for
truck farming if adequate labor were available. In
many places wooded areas and ponds are suitable for
recreational development.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Leavenworth and Wyandotte Counties,
where they are located, and how they can be used.
The soil scientists went into the counties knowing
they likely would find many soils they had already
seen and perhaps some they had not. They observed
the steepness, length, and shape of slopes, the size
and speed of streams, 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 that has not been changed much by
leaching or by the action of plant roots.

The soil scientists made comparisons among the
profiles they studied, and they compared these pro-
files 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 of soil classifica-
tion 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

1
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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. Basehor and Welda, for example, are the
names of two soil series. All the soils in the United
States having the same series name are essentially
alike in those characteristics that affect their behav-
ior in the undisturbed landscape.

Soils of one series can differ 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 difference, a soil series is divided
into phases. The name of a soil phase indicates a
feature that affects management. For example,
Grundy silty clay loam, 3 to 7 percent slopes, is one of
several phases within the Grundy series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photo-
graphs. These photographs show woodlands, build-
ings, field borders, trees, and other details that help
in drawing boundaries accurately. The soil map in the
back of this publication 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 the 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 dominantly of a recognized soil phase.

Some mapping units are made up of soils of differ-
ent series, or of different phases within one series.
One such kind of mapping unit, a soil complex, is
shown on the soil map of Leavenworth and Wyandotte
Counties,

A soil complex consists of areas of two or more soils,
so intermingled 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 the two or more
dominant soils, and the pattern and relative propor-
tions 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. Gosport-Sogn complex is an
example.

In most areas surveyed there are places where the
soil material is so rocky, so variable, 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 and are given descriptive names. Alluvial land
is a land type in Leavenworth and Wyandotte Coun-
ties.

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 soil in other places are assembled. Data
on yields of crops under defined practices are assem-
bled from farm records and from field or plot experi-
ments on the same kinds of soil. Yields under defined
management 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 assembled. The mass of detailed information
then needs to be organized in such a way as to be
readily useful to different groups of users, among
them farmers, managers of woodland and rangeland,
and engineers.

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,
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 behavior 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 Leavenworth
and Wyandotte Counties. A soil association is a land-
scape that has a distinctive proportional pattern of
soils. It normally consists of one or more major soils
and at least one minor soil, and it is named for the
major soils. The soils in one association may occur in
another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who
want to know the location of large tracts that are
suitable for a certain kind of land use. Such a map is
a useful general guide in managing a watershed, a
wooded tract, or a wildlife area, or in planning engi-
neering works, recreational facilities, and community
developments. It is not a suitable map for planning
the management of a farm or field, or for selecting
the exact location of a road, building, or similar
structure, because the soils in any one association
ordinarily differ in slope, depth, stoniness, drainage,
and other characteristics that affect their manage-
ment.

The 10 soil associations in this survey have been
grouped into five general kinds of landscapes for
broad interpretative purposes. Each of the broad
groups and their soil associations are described on
the following pages.

Nearly Level Soils Formed in Alluvium;
on Flood Plains and Terraces

These nearly level soils make up about 18 percent
of the survey area. They are on flood plains and
terraces along the major streams and are frequently
to occasionally flooded. Most of the acreage is culti-
vated to corn, grain sorghum, soybeans, and small
grain. Part of it is irrigated. The principal management
needs are controlling flooding, improving drainage, and
maintaining fertility and tilth. Soil blowing is a hazard
on some of these soils. Possible flooding, permeability,
and drainage are the main limitations for urban use.

1. Kennebec-Bremer-Wabash association

Deep, moderately well drained to very poorly drained,
nearly level soils that have a silt loam, silty clay loam,
and sty clay subsoil; on flood plains and low terraces
of creeks
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Figure 2.—Pattern of soils and parent material in associations 1 and 10,
along Stranger Creek in Leavenworth County.

This association consists of nearly level soils on low
bottom land, on high bottom land where backwater
areas are adjacent to the upland, and on low terraces
along tributary streams of the Kansas and Missouri
Rivers.

This association (fig. 2) makes up about 8 percent of
the counties. It is about 35 percent Kennebec soils, 30
percent Bremer soils, 15 percent Wabash soils, and 20
percent less extensive soils.

Kennebec soils are on low bottom land that is
subject to frequent flooding. They are nearly level
and moderately well drained. They have a silt loam
surface layer that is very dark brown in the upper 20
inches and very dark grayish brown in the lower 25
inches. The underlying material is dark grayish-
brown light silty clay loam.

Bremer soils are nearly level, somewhat poorly
drained soils on low terraces that are rarely flooded.
They have a black silty clay loam surface layer about
9 inches thick. The subsoil is about 41 inches thick. It
is very dark-gray silty clay in the upper part and
grayish-brown silty clay loam in the lower part. It is
underlain by grayish-brown and yellowish-brown
silty clay loam.

Wabash soils are nearly level, very poorly drained
soils in backwater areas on the high bottom land near
Stranger Creek. They formed in clayey alluvium.
They are subject to occasional flooding. They have a
black silty clay surface layer about 19 inches thick.
The subsoil is silty clay about 41 inches thick. It is
very dark gray in the upper part and dark gray in the
lower part.

Of lesser extent in this association are Zook and
Martin soils and Alluvial land. The nearly level Zook
soils are between Kennebec and Wabash soils and
slope toward Wabash soils. They make up about 12
percent of the association. Martin soils are sloping
and are adjacent to uplands. Alluvial land is loamy
and is frequently flooded. It occupies the steep banks
along perennial streams.

Most of the acreage is cultivated. Kennebec, Brem-
er, and Zook soils are suited to most crops grown in

the counties. Wabash soils are best suited to grain
sorghum, soybeans, and tame grasses. The soils that
are subject to flooding are not suited to alfalfa. All
the soils, particularly Wabash soils, are suited to
trees, especially cottonwoods. All are high in natural
fertility. The main concerns in management are con-
trolling flooding, improving drainage, and maintain-
ing fertility and tilth. The main limitation for urban
use on Kennebec, Wabash, and Zook soils is flooding.
On Bremer soils it is permeability.

2. Onawa-Haynie-Eudora association

Deep, well drained and somewhat poorly drained,
nearly level soils that have a loamy and clayey surface
layer; on flood plains of rivers

This association consists of nearly level soils along
abandoned stream channels and gently undulating
soils adjacent to the Kansas and Missouri Rivers.
Spots of sand occur throughout this association.

This association (fig. 83) makes up about 10 percent
of the counties. It is about 30 percent Onawa soils, 25
percent Haynie soils, 17 percent Eudora soils, and 28
percent less extensive soils and water areas.

Onawa soils are nearly level, calcareous, and some-
what poorly drained soils on flat to slightly depres-
sional flood plains. They formed in clayey alluvium
underlain by loamy alluvium. They are mainly on
bottom land along the Missouri River and are subject
to occasional flooding. The surface layer is very dark
gray silty clay loam about 6 inches thick. In some
areas, it ranges from fine sandy loam to silt loam to a
depth of about 9 inches because some of these soils
were covered by sandy and loamy alluvium during a
major flood. The next layer is dark-gray and very dark
gray silty clay about 19 inches thick. It is underlain by
grayish-brown coarse silt loam.

Haynie soils are nearly level, calcareous, well-
drained soils on low bottom land adjacent to the
rivers or on slightly raised areas within the high
bottom land. They are occasionally flooded. Their
surface layer is about 8 inches of very dark grayish-
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Figure 3.—Pattern of soils and parent material in associations 2 and 3. Loess bluffs in the northern part of Wyandotte County,
adjacent to the Missouri River.

brown silt loam. The underlying material is dark gray-
ish-brown silt loam and very fine sandy loam.

Eudora soils are nearly level, well-drained soils on
the high bottom land along the Kansas River. They
are rarely flooded. They are slightly acid to moder-
ately alkaline throughout. The surface layer is varia-
ble and ranges from loamy very fine sand to silt loam
because it was covered by sandy and loamy alluvium
during a major flood. It is about 24 inches thick. The
upper 9 inches is dark grayish-brown very fine sandy
loam, the next 3 inches is grayish-brown loamy very
fine sand, and the lower 12 inches is very dark
grayish-brown coarse silt loam. Below this is about 10
inches of dark-brown coarse silt loam. The underlying
material is very fine sandy loam that grades to loamy
fine sand below a depth of 65 inches.

About 7 percent of this association is Judson, Ken-
nebec, and Sarpy soils and 21 percent is the Kansas
and Missouri Rivers. Kennebec soils are nearly level
and are adjacent to uplands where tributaries enter
the river valley. Judson soils are nearly level and are
on low terraces adjacent to uplands. Sarpy soils are
sandy throughout, are nearly level and gently undu-
lating, and are adjacent to the river.

Except for the industrial areas, the soils in this
association are mostly cultivated. Areas adjacent to
the river are generally wooded. Corn, soybeans, grain
sorghum, and small grain are the main crops. Eudora
and Haynie soils are well suited to vegetable farming
and can be irrigated from wells or the river. Both are
subject to soil blowing. Onawa and Eudora soils have
high natural fertility. Haynie soils have low organic-
matter content and medium fertility. The main con-
cerns in management are controlling soil blowing and
maintaining organic-matter content and fertility. The
main limitations for urban use are possible flooding
and drainage on Onawa soils.

Gently Sloping to Steep Soils Formed
in Loess; on Uplands

These gently sloping to steep soils make up about
18 percent of the survey area. They are on loess-
covered hills adjacent to the Missouri and Kansas
Rivers. More than half the acreage is cultivated. The
rest is in hay and pasture and native timber. Corn,
grain sorghum, soybeans, and small grain are the
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principal crops grown on the gently sloping to sloping
soils. Pasture grasses, hay, and timber are grown on
the steeper soils. Some areas are used for truck
gardens and orchards. The principal management
needs are controlling soil erosion, reducing runoff,
and maintaining fertility. Slope and permeability are
the main limitations for urban use.

3. Knox-Ladoga association

Deep, well drained and moderately well drained, slop-
1ng to steep soils that have a silty clay loam and silty
clay subsoil

This soil association consists of sloping to steep
soils on the dissected bluffs of the Missouri and
Kansas Rivers. These soils formed in loess. Adjacent
to the rivers the soils are steep and there are many
outcrops of limestone.

This association makes up about 15 percent of the
counties, and most of it is in Wyandotte County. It is
about 51 percent Knox soils, 25 percent Ladoga soils,
and 24 percent less extensive soils.

Knox soils are strongly sloping to steep, well-
drained soils that have mainly convex and concave
slopes. They are medium acid or slightly acid
throughout. They have a surface layer of dark-brown
silt loam about 6 inches thick. The subsoil is dark
yellowish-brown silty clay loam. The underlying ma-
1terial is yellowish-brown silt loam or light silty clay
oam.

Ladoga soils are sloping, moderately well drained
soils on ridgetops. They are strongly acid to slightly
acid. Their surface layer is very dark grayish-brown
silt loam about 7 inches thick. The subsoil is dark-
brown or brown heavy silty clay loam and silty clay.
'II‘he underlying material is grayish-brown silty clay
oam.

Of lesser extent in this association are Armster,
Judson, Kennebec, Marshall, Sogn, and Welda soils
and Alluvial land. Armster and Welda soils are slop-
ing to moderately steep and are downslope from
Ladoga soils. Judson and Kennebec soils are nearly
level and are along drainageways. Kennebec soils are
subj.ect to frequent flooding. Marshall soils are gently
sloping and are on ridgetops above Knox soils. The
shallow Sogn soils and associated limestone outcrops
are common on the side slopes adjacent to the
streams and rivers. Alluvial land is loamy and is
frequently flooded. It occupies the banks and chan-
nels of streams.

] About_60 percent of the acreage is cleared. The rest
1s In native timber. The sloping soils are well suited to
small grain, grain sorghum, corn, and soybeans. Hay
and tame pasture also grow well. The moderately
steep Knox soils are well suited to orchards and
berries. Sogn soils are not suited to cultivated crops.
The main concerns in management are controlling
erosion, reducing runoff, and maintaining organic-
matter content and fertility. Management is needed
to improve the stands of timber and maintain a
vigorous stand of tame grass. The main limitation for
urban use on Knox soils is the slope. On Ladoga soils
1t is permeability, and on Sogn soils it is slope and
shallowness over rock.

4. Marshall-Sharpsburg association

Deep, well drained and moderately well drained, gently
sloping to moderately steep soils that have a silty clay
loam subsoil

This soil association consists of gently sloping to
moderately steep soils on the rolling loess hills below
the Oread Limestone escarpment northwest of Leav-
enworth.

This association makes up about 3 percent of the
counties. It is about 41 percent Marshall soils, 35
percent Sharpsburg soils, and 24 percent less exten-
sive soils.

Marshall soils are gently sloping to moderately
steep, well-drained soils on the sides and tops of
ridges and on concave foot slopes. The surface layer is
slightly acid and is about 18 inches thick. It is very
dark brown in the upper part and very dark grayish
brown in the lower part. The subsoil is brown or dark-
brown silty clay loam in the upper part and yellowish
brown in the lower part. The underlying material is
mottled yellowish brown silt loam.

Sharpsburg soils are gently sloping and sloping,
moderately well drained soils on the concave sides
and tops of ridges. They are medium acid or slightly
acid throughout. The surface layer is about 15 inches
thick. It is very dark grayish brown in the upper part
and dark brown and very dark grayish brown in the
lower part. The subsoil is silty clay loam. It is dark
brown or brown in the upper part and mottled yellow-
ish brown in the lower part. The underlying material
is mottled yellowish-brown light silty clay loam.

Of lesser extent in this association are Bremer,
Judson, Kennebec, and Knox soils and Alluvial land.
Judson soils are nearly level and are on foot slopes
and low terraces. Bremer and Kennebec soils are
nearly level and are along creeks. Kennebec soils are
on low bottoms that are subject to frequent flooding,
and Bremer soils are on low terraces. Knox soils are
gently sloping to moderately steep and are on dis-
sected loess hills adjacent to the Missouri River.
Alluvial land is loamy and is frequently flooded. It
occupies banks and channels of streams.

Nearly all the acreage is cultivated. The soils are
well suited to corn, soybeans, and grain sorghum. The
gently sloping and sloping soils are also well suited to
truck gardens. All are suited to orchards. All have
high natural fertility and high available water capac-
ity and are easily worked. The main concerns in
management are controlling erosion, reducing runoff,
and maintaining fertility. The main limitations for
urban use are the unfavorable slope and permeability
of Sharpsburg soils. Flooding and wetness limit the
use of Bremer and Kennebec soils.

Gently Sloping to Strongly Sloping Soils
Formed in Loess and Glacial Till;
on Uplands

These gently sloping to strongly sloping soils make
up about 34 percent of the survey area. They are on
loess-till hills and plains. Most of the acreage is
cultivated or planted to hay or tame pasture. Corn,
soybeans, grain sorghum, and small grain are the
principal crops. The main management concerns are
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Figure 4.—Pattern of soils and parent material in association 5. A loess-till plain on an upland divide in the western part of
Leavenworth County.

controlling soil erosion, reducing runoff, and main-
taining fertility. Slope and permeability are the main
limitations for urban use.

5. Sharpsburg-Shelby association

Deep, moderately well drained, gently sloping to
strongly sloping soils that have a clay loam and silty
clay loam subsoil

This soil association consists of gently sloping to
strongly sloping soils on the loess-till hills. It is on an
upland divide between Stranger Creek and the Mis-
souri River in Leavenworth County and extends into
Wyandotte County.

This association (fig. 4) makes up about 16 percent
of the counties. It is about 38 percent Sharpsburg
soils, 32 percent Shelby soils, and 30 percent less
extensive soils.

Sharpsburg soils are gently sloping to sloping, mod-
erately well drained soils on the concave sides and
the broad convex tops of ridges. They formed in loess.
They are slightly acid. The surface layer is about 15
inches thick. It is very dark grayish brown in the
upper part and dark brown and very dark grayish
brown in the lower part. The subsoil is silty clay loam.
It is dark brown or brown in the upper part and
mottled yellowish brown in the lower part. The un-

derlying material is mottled yellowish-brown light
silty clay loam.

Shelby soils are gently sloping to strongly sloping,
moderately well drained soils that have convex
slopes. They are slightly acid in the surface layer and
subsoil. They formed in loamy glacial till. The surface
layer is about 13 inches thick. It is very dark brown in
the upper part and very dark grayish brown in the
lower part. The subsoil is dark yellowish-brown clay
loam that has mottles in the lower part. The underly-
ing material is mottled clay loam that has free cal-
cium carbonate at a depth of 54 inches.

Of lesser extent in this association are Armster,
Bremer, Elmont, Grundy, Kennebec, and Pawnee
soils and Alluvial land. Armster soils have slopes
similar to Shelby soils and are downslope from those
soils. Elmont soils are sloping or strongly sloping and
are also downslope from Shelby soils. Grundy soils are
gently sloping and sloping and are at the heads of
drainageways. Kennebec and Bremer soils are nearly
level and are along streams. Pawnee soils are gently
sloping and sloping and are above Shelby soils. Allu-
vial land is loamy and is frequently flooded. It occu-
pies the banks and channels of streams.

Most of the acreage is cultivated or planted to hay
or tame pasture. The soils are well suited to corn,



LEAVENWORTH AND WYANDOTTE COUNTIES, KANSAS 7

Figure 5.—Pattern of soils and parent material in association 6.

soybeans, grain sorghum, and small grain. They have
high natural fertility and high available water capac-
ity. The main concerns in management in cultivated
areas are controlling erosion, reducing runoff, and
maintaining fertility. Tame pasture can be kept vig-
orous under good grazing management and proper
fertilization. The main limitations for urban use are
slope and soil permeability.

6. Grundy-Pawnee-Shelby association

Deep, moderately well drained and somewhat poorly
drained, gently sloping to strongly sloping soils that
have a silty clay and clay loam subsoil

This soil association consists of gently sloping to
strongly sloping soils on loess-till plains (fig. 5).
Grundy soils are mainly in areas around Basehor and
Pawnee soils, and Shelby soils are mainly along the
west county line of Leavenworth County.

This soil association makes up about 18 percent of
the counties. It is about 39 percent Grundy soils, 25
percent Pawnee soils, 20 percent Shelby soils, and 16
percent less extensive soils.

Grundy soils are gently sloping or sloping, some-
what poorly drained soils on broad convex ridgetops.
They are slightly acid or medium acid throughout.
They formed in loess. The surface layer is about 11

A loess-till plain in the western part of Leavenworth County.

inches of black silty clay loam. The subsoil is about 32
inches thick. It is mottled silty clay loam grading to
silty clay. The underlying material is mottled silty
clay loam.

Pawnee soils are gently sloping and sloping, moder-
ately well drained soils on the sides and tops of broad
ridges. They are downslope from Grundy soils. They
formed in glacial till. They are slightly acid or medium
acid in the surface layer and subsoil. The surface
layer is very dark brown clay loam about 8 inches
thick. The subsoil is mottled dark grayish-brown and
yellowish-brown heavy clay loam to a depth of about
49 inches. It is underlain by mottled clay loam that
has spots and concretions of calcium carbonate.

Shelby soils are gently sloping to strongly sloping,
moderately well drained soils that have convex to
concave slopes. They are downslope from Grundy and
Pawnee soils. They formed in glacial till. They are
medium acid or slightly acid in the surface layer and
subsoil. The surface layer is about 13 inches thick. It
is very dark brown in the upper part and very dark
grayish brown in the lower part. The subsoil is dark
yellowish-brown clay loam that has mottles in the
lower part. The underlying material is mottled clay
loam that has free calcium carbonate at a depth of 54
inches.
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Of lesser extent in this association are Bremer,
Elmont, Kennebec, and Sharpsburg soils and Alluvial
land. Elmont soils are sloping or strongly sloping and
are downslope from Shelby soils. Bremer and Ken-
nebec soils are nearly level and are along streams.
Kennebec soils are subject to frequent flooding.
Sharpsburg soils are gently sloping and sloping and
are on ridgetops. Alluvial land is loamy and is fre-
quently flooded. It occupies the banks and channels of
drainageways.

Most of the acreage in this association is cultivated
or planted to hay or tame pasture. Soybeans, grain
sorghum, and corn are the main crops. The soils have
high natural fertility and high available water capac-
ity. The main concerns in management are control-
ling water erosion, reducing runoff, and maintaining
fertility. Good management is needed to maintain
tame pasture in a vigorous condition. The main limi-
tation for urban use is soil permeability, which limits
the use of these soils for septic tank absorption fields.

Nearly Level to Steep Soils Formed in Loess
and in Material Weathered from Shale
and Sandstone; on Uplands

These nearly level to steep soils make up about 11
percent of the survey area. They are on loess-covered
ridges and slopes underlain by shale and sandstone.
About 30 percent of the acreage is cultivated. The
rest is in hay and pasture and native timber. Grain
sorghum, small grain, and soybeans are the principal
crops in nearly level to sloping areas. Pasture
grasses, hay, and timber are grown on the steeper
soils. The principal management concerns are con-
trolling soil erosion and maintaining fertility. The
main limitations for urban use are slope, permeabil-
ity, and shallowness over rock.

7. Martin-Grundy-Haig association

Deep, moderately well drained and somewhat poorly
drained, nearly level to strongly sloping soils that have
a silty clay subsoil

This soil association consists of nearly level to
strongly sloping soils that formed in a mixture of
loess and the residuum from shale. These soils are in
a concave to depressional area below the steep lime-
stone and shale outcrops west of Tonganoxie.

This association makes up about 4 percent of the
counties. It is about 60 percent Martin soils, 21 per-
cent Grundy soils, 12 percent Haig soils, and 7 percent
less extensive soils.

Martin soils are sloping to strongly sloping and
moderately well drained. The strongly sloping soils
are below the limestone and shale outcrops. The
sloping soils have convex to concave slopes. Martin
soils formed in residuum from shale. They are slightly
acid in the surface layer and in the upper part of the
subsoil. They have a surface layer of very dark brown
silty clay loam about 8 inches thick. The subsoil is
mottled silty clay to a depth of 55 inches. The underly-
ing material is mottled silty clay loam.

Grundy soils are gently sloping and sloping, some-
what poorly drained soils on ridgetops. They formed
in loess. They are slightly acid to medium acid

throughout. The surface layer is about 11 inches of
black silty clay loam. The subsoil is about 32 inches
thick. It is mottled silty clay loam grading to silty
lclay. The underlying material is mottled silty clay
oam.

Haig soils are nearly level, somewhat poorly
drained soils on broad convex to slightly depressional
ridgetops. They formed in loess underlain by a mate-
rial that has restricted drainage. They are slightly
acid. The surface layer is about 9 inches of black silty
clay loam. The subsoil is about 36 inches of very firm,
mottled silty clay. The underlying material is mot-
tled, grayish-brown silty clay loam.

Of lesser extent in this association are Bremer and
Elmont soils and Alluvial land. Bremer soils are
nearly level and are on low terraces. Elmont soils are
sloping to strongly sloping and are downslope from
Martin soils. Alluvial land is loamy and is frequently
flooded. It occupies the banks and channels of
streams.

Most of the acreage in this association is cultivated
or planted to hay or tame pasture. These soils are
best suited to grain sorghum, soybeans, small grains,
and only a limited amount of corn. They have high
natural fertility and moderate to high available
water capacity. During long periods of rain, they tend
to become waterlogged. The main concerns in man-
agement are controlling erosion, reducing runoff, and
maintaining fertility and tilth. The main limitations
for urban use are soil texture and permeability.
These soils have severe limitations for use as septic
tank absorption fields.

8. Elmont-Basehor-Vinland association

Deep, well-drained, sloping and strongly sloping soils
that have a silty clay loam subsoil and shallow, well
drained and somewhat excessively drained, sloping to
steep sotls

Most of this soil association is in the southern part of
Leavenworth County, on uplands adjacent to
Stranger and Nine Mile Creeks. The soils are sloping
to steep. They formed in residuum from sandstone or
interbedded sandy and silty shale.

This association makes up about 7 percent of the
counties. It is about 45 percent Elmont soils, 19
percent Basehor soils, 12 percent Vinland soils, and 24
percent less extensive soils.

Elmont soils are deep, sloping and strongly sloping,
well-drained soils that have concave slopes. The sur-
face layer is medium acid or slightly acid, very dark
brown silt loam about 15 inches thick. The subsoil is
mottled silty clay loam. The underlying material is
ylellowish-brown silty clay loam that has reddish mot-
tles.

Basehor soils are shallow, sloping to steep, well-
drained soils on erosional uplands adjacent to drain-
ageways. They formed in residuum from soft sand-
stone. The surface layer is dark grayish-brown loam
about 7 inches thick. The subsoil is dark yellowish-
brown loam about 14 inches thick. The underlying
material is yellowish-brown weathered soft sandstone.
Hard sandstone is at a depth of 13 inches.

Vinland soils are shallow, sloping and strongly slop-
ing, somewhat excessively drained soils on the convex
sides and the tops of ridges. They are medium acid or
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slightly acid throughout. The -surface layer is very
dark grayish-brown loam about 11 inches thick. The
subsoil is yellowish-brown loam about 7 inches thick
over weathered sandstone.

Of lesser extent in this association are Armster,
Bremer, Kennebec, and Sibleyville soils and Alluvial
land. Armster soils are sloping and strongly sloping
and are above Basehor soils. Martin soils are sloping
and are in concave positions adjacent to drainage-
ways. Bremer and Kennebec soils are nearly level.
Bremer soils are on low terraces, and Kennebec soils
are on low bottoms. Sibleyville soils have concave
slopes and are intermingled with Elmont and Vinland
soils. Alluvial land is loamy and is frequently flooded.
It occupies the banks and channels of streams.

About 50 percent of the acreage is cultivated, and
the rest is in tame pasture or native grass. Elmont
and Sibleyville soils are cultivated and are suited to
small grain, grain sorghum, and soybeans and occa-
sionally to corn. In places they are planted to truck
gardens and berries. Vinland soils are used for tame
pasture or native range. Basehor soils are used for
timber, but a few acres are cleared and planted to
tame grass. In cultivated areas, the main concerns in
management are controlling erosion and maintaining
fertility. In woodland areas, the main concern is to
improve the stands of timber. In areas used for tame
and native pasture, management is needed to main-
tain a vigorous stand of grass. The main limitations
for urban use are slope, permeability, and shallow-
ness over rock.

Sloping to Steep Soils Formed in Silty and
Loamy Loess and in Material Weathered
from Shale and Limestone; on Uplands

These sloping to steep soils make up about 19
percent of the survey area. They are in strongly
dissected areas along major streams. Most of the
acreage is in native timber and pasture. In places the
less sloping soils are cultivated. Small grain and
grain sorghum are the principal crops. The principal
management needs are controlling erosion and main-
taining fertility. Slope, permeability, and shallowness
over rock are the main limitations for urban use.

9. Welda-Konawa association

Deep, well-drained, sloping to steep soils that have a
clay loam and silty clay loam subsoil

This soil association consists of sloping to steep
soils on the dissected south-facing bluff along the
Kansas River in Leavenworth County. These soils
formed in sandy and silty material.

This association makes up about 3 percent of the
counties. It is about 45 percent Welda soils, 26 percent
Konawa soils, and 29 percent less extensive soils.

Welda soils are sloping to moderately steep soils on
the tops and convex sides of ridges. They formed in
reddish-colored loess. They are medium acid or
slightly acid throughout. The surface layer is about 6
inches of very dark grayish-brown silt loam. The
subsurface layer is brown silt loam. The subsoil is
reddish-brown silty clay loam. The underlying mate-
rial is brown light silty clay loam.

Konawa soils are sloping to steep soils on the
convex to concave sides and the points of ridges below
Welda soils. They formed in remnants of sandy fluvial
sediments on uplands. The surface layer is slightly
acid, very dark grayish-brown fine sandy loam about
4 inches thick. The subsurface layer is brown fine
sandy loam about 15 inches thick. The subsoil is dark-
brown or brown clay loam to a depth of 47 inches. The
underlying material is brown loam.

Of lesser extent in this association are Armster,
Gymer, Ladoga, Sharpsburg, and Sogn soils and Allu-
vial land. The deep Armster, Gymer, Ladoga, and
Sharpsburg soils are gently sloping to strongly slop-
ing and are up slope from Konawa and Welda soils.
The shallow Sogn soils are strongly sloping and are
downslope from Konawa and Welda soils. Alluvial
land is loamy and is frequently flooded. It occupies
the banks and channels of drainageways.

Most of the acreage is cleared of timber and is in
tame pasture. A few areas are in native timber,
mainly oak and hickory. These soils are suited to
small grain and grain sorghum, but are better suited
to woodland and tame pasture. In cultivated areas,
the main concerns in management are controlling
erosion, increasing organic-matter content, and main-
taining fertility. Management is needed to maintain a
vigorous stand of tame grass and to improve stands
of timber in most woodland areas. The main limita-
tions for urban use are slope and permeability.

10. Gosport-Sogn association

Moderately deep, moderately well drained, strongly
sloping to steep soils that have a silty clay subsoil and
shallow, somewhat excessively drained, strongly slop-
ing soils

This soil association (see figure 2, page 3) consists
of strongly sloping to steep soils on uplands adjacent
to the upper reaches of Stranger and Nine Mile
Creeks. A large area is northwest of Leavenworth,
and a smaller area is near Bonner Springs. The soils
formed mainly in residuum from interbedded shale
and limestone. The sloping soils on narrow ridge
points formed in loess and glacial till.

This association makes up about 16 percent of the
counties. It is about 35 percent Gosport soils, 16
percent Sogn soils, and 49 percent less extensive soils.

Gosport soils are moderately deep, strongly sloping
to steep soils in upland areas downslope from areas of
limestone outcrop. In places the surface layer is
mixed with limestone rubble from the limestone out-
crop above. The surface layer is very dark grayish-
brown silt loam about 2 inches thick. The subsurface
layer is dark grayish-brown silt loam about 4 inches
thick. The subsoil is yellowish-brown silty clay about 17
inches thick and is underlain by shale.

Sogn soils are shallow, strongly sloping, and some-
what excessively drained. They are associated with
limestone escarpments and intermingled with Gos-
port soils. The surface layer is very dark brown silty
clay loam about 6 inches thick. The next layer is flaggy
silty clay loam. Limestone is at a depth of 16 inches.

Of lesser extent in this association are Elmont,
Grundy, Ladoga, Martin, Oska, Pawnee, Sharpsburg,
and Shelby soils. Except for Elmont and Martin soils,
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these deep to moderately deep soils are on narrow,
convex ridgetops between the limestone rim rocks
along the upland drainageways. Ladoga soils are
northwest of Leavenworth and east of Stranger
Creek. Grundy, Oska, Pawnee, Sharpsburg, and
Shelby soils are west of Stranger Creek. The deep
Elmont and Martin soils are strongly sloping and
have concave slopes. They are downslope from Gos-
port and Sogn soils.

About 70 percent of the acreage is in native timber,
such as oak and hickory. Walnut trees grow well in
the deeper moist soils. The rest of the acreage is
cleared and is used for tame pasture. The main
concerns in management are stand improvement,
good grazing management, and proper fertilization of
tame pasture. The main limitations for urban use are
slope and shallowness over rock. These soils can be
use(li for wildlife habitat, greenbelts, and nature
trails.

Descriptions of the Soils

This section describes the soil series and mapping
units in Leavenworth and Wyandotte Counties and
gives suggestions for their use and management.
Each soil series is described in considerable detail,
and then, briefly, each mapping unit in that series.
Unless it is specifically mentioned otherwise, it is to
be assumed that 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.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underly-
ing material. Each series contains two descriptions of
this profile. The first is brief and in terms familiar to
the layman. The second, detailed and in technical
terms, is for scientists, engineers, and others who
need to make thorough and precise studies of soils.
Unless it is otherwise stated, the colors given in the
descriptions are those of a moist soil.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are of a soil series.
Alluvial land, for example, does not belong to a soil
series, but nevertheless, is listed in alphabetic order
along with the soil series.

Following the name of each mapping unit is a
symbol in parentheses. This symbol identifies the
mapping unit on the detailed soil map. Listed at the
end of each description of a mapping unit is the
capability unit and woodland suitability group in
which the mapping unit has been placed. The page on
which each woodland suitability group is described can
be found by referring to the “Guide to Mapping Units”
at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms
used in describing soils can be found in the Glossary,
and more detailed information about the terminology
and methods of soil mapping can be obtained from the
Soil Survey Manual (12).2

2 Ttalic numbers in parentheses refer to Literature Cited, p. 77.

SOIL SURVEY

The names of some soil series are unlike those in
recently published surveys of adjacent counties. Such
differences in name result from changes in the con-
cepts of soil classification that have occurred since
publication. For some series the representative pro-
file has one or more features outside the range
defined for the series. In these instances a reference
is made to explain how the soil differs. Unless other-
wise stated, the profiles have the characteristics
within the range defined for the series.

Alluvial Land

Alluvial land (Aa) is along small streams and inter-
mittent drainageways that have deep and meander-
ing channels in steep, broken upland areas adjacent
to.cishe flood plain. The flood plain is 200 to 500 feet
wide.

Alluvial land is about 65 percent loamy soils that
formed in alluvium, which is frequently flooded;
about 15 percent Kennebec silt loam, which is also
frequently flooded; and 20 percent stream channels
and steep, broken upland soils. Some areas are as
much as 50 percent Kennebec silt loam. Included in
mapping are small areas of Bremer silty clay loam on
low terraces.

Flooding limits the use of Alluvial land for culti-
vated crops. The Kennebec soil is high in natural
fertility and is suitable for cultivation, but in addition
to the flood hazard, it occurs as small areas that are
separated by channels and steep uplands and are
commonly inaccessible.

Alluvial land is well suited to woodland, pasture,
and wildlife. Oak, walnut, and sycamore trees are
common. Capability unit VIw-1; woodland suitability
group 3w2,

Armster Series

The Armster series consists of deep, sloping to
strongly sloping, moderately well drained soils on
uplands. Slopes are convex. These soils formed in
glacial till.

In a representative profile the surface layer is
about 5 inches of very dark grayish-brown loam. The
subsurface layer is about 5 inches of brown, friable
loam. The subsoil is firm clay loam to a depth of 60
inches. In sequence from the top, it is reddish brown,
strong brown, yellowish brown, and pale brown.

Armster soils have available water capacity and
moderately slow permeability. Natural fertility is me-
dium, and organic-matter content is low. The surface
layer is medium acid to neutral, and the subsoil is
strongly acid to neutral. Lime is beneficial to most
crops. Crops respond well to fertilization.

Grain sorghum, soybeans, and small grain are the
main crops. The soils are suited to alfalfa, tame
grasses, and woodland. The native vegetation is hard-
wood forest interspersed with tall grasses,

Representative profile of Armster loam, 3 to 8
percent slopes, in native vegetation 1,600 feet west
and 100 feet south of the northeast corner of sec. 15,
T.11 S., R. 23 E., Wyandotte County:
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TABLE 1.—Approximate acreage and proportionate extent of the soils

. Leavenworth Wyandotte Total
Soil County County area Extent
Acres Acres Acres Percent
Alluvial land e =] 10,690 2,130 12,820 3.2
Armster loam, 3 to 8 percent slopes 2,660 1,810 4,470 1.1
Armster loam, 8 to 12 percent slopes 2,120 2,640 4,760 1.2
Armster clay loam, 8 to 12 percent slopes, eroded ____..____.___._______ A 1,900 1,728 3,628 9
Basehor complex, 5 to 30 percent slopes - ____________] 3,580 2,910 6,490 1.6
Bremer silty clay loam  ____________ o] 12,090 1,020 13,110 3.3
Elmont silt loam, 3 to 7 percent slopes __._____ /| 11,260 80 11,340 2.7
Elmont silt loam, 7 to 12 percent slopes o] 1,050 R 1,050 2
Eudora complex, overwash  ________ o] 3,170 3,730 6,900 1.7
Gosport complex, 10 to 30 percent slopes ___..____._______________________] 10,170 90 10,260 2.5
Gosport-Sogn complex, 7 to 35 percent slopes  ___________________________] 25,610 8,240 33,850 8.5
Grundy silty clay loam, 1 to 3 percent slopes ___.____ . _____________| 15,930 660 16,590 4.1
Grundy silty clay loam, 3 to 7 percent slopes _________.__________________] 17,060 1,660 18,720 4.6
Gymer silt loam, 3 to 7 percent slopes 630 120 750 2
Haig silty clay loam ______ oo ] 370 ____ 1,370 3
Haynie silt loam  ____________________________. 2,960 4,990 7,950 2.0
Judson silt loam ___________________________._____ 1,270 430 1,700 4
Kennebec silt loam o] 13,500 2,490 15,990 4.0
Knox silt loam, 7 to 12 percent slopes 3,790 14,330 18,120 4.6
Knox silt loam, 12 to 18 percent slopes 1,800 4,890 6,690 1.6
Knox silty clay loam, 7 to 12 percent slopes, eroded __________.____________ 2,390 1,360 3,750 .9
Knox complex, 18 to 30 percent slopes ____________ . .. _] 5,590 3,840 9,430 2.3
Konawa fine sandy loam, 3 to 8 percent slopes ___________________._______] 1,310 130 1,440 4
Konawa fine sandy loam, 8 to 20 percent slopes ____._____ . ___.________] 1,340 370 1,710 4
Ladoga silt loam, 4 to 7 percent slopes _____._____ . _____ . ______] 10,760 13,380 24,140 6.0
Marshall silt loam, 1 to 4 percent slopes ___________ o ___._] 720 170 890 2
Marshall silt loam, 4 to 9 percent slopes _______ e 3,620 1,297 4,817 1.2
Marshall silt loam, 9 to 15 percent slopes  ___ oo j 570 190 760 2
Martin silty clay loam, 4 to 7 percent slopes ____________________._____.__| 13,400 210 13,610 3.4
Martin silty clay loam, 7 to 12 percent slopes  ___________ e | 2,450 190 2,640 T
Martin soils, 6 to 12 percent slopes, eroded ________________________.______| 2,950 45 2,995 N
Onawa silty clay loam ________ o] 4,000 2,380 6,380 1.6
Onawa soils, overwash  ___________ . 1,630 3,780 5,410 1.3
Oska silty clay loam, 3 to 8 percent slopes _________ oo j 1,590 120 1,710 4
Pawnee clay loam, 1 to 4 percent slopes ____ oo 2,860 - 2,860 N
Pawnee clay loam, 4 to 8 percent slopes ______________ oo 13,220 1,010 14,230 3.5
Pawnee clay loam, 4 to 8 percent slopes, eroded .____________________..__/] 3,430 40 3,470 9
Sarpy-Haynie complex  _______ o] 1,730 1,320 3,050 N
Sharpsburg silty clay loam, 1 to 4 percent slopes ______._____ .. _._.___] 5,160 1,740 6,900 1.7
Sharpsburg silty clay loam, 4 to 8 percent slopes ___._____________________| 17,050 6,060 23,110 5.8
Shelby loam, 1 to 4 percent slopes ________ ] 1,730 o 1,730 4
Shelby loam, 4 to 8 percent slopes ____ o] 21,750 3,100 24,850 6.1
Shelby loam, 8 to 12 percent slopes  ____ ] 6,420 640 7,060 1.8
Shelby-Pawnee complex, 4 to 8 percent slopes _________________.._._______ 7,160 . 7,160 1.8
Shelby-Pawnee complex, 4 to 8 percent slopes, eroded 1,330 100 1,430 4
Sibleyville loam, 4 to 8 percent slopes _______________________ 2,240 110 2,350 .6
Vinland-Sibleyville complex, 5 to 12 percent slopes _______.________._____.| 7,300 300 7,600 1.9
Wabash silty clay _________ e ] 4,790 . 4,790 1.2
Welda silt loam, 4 to 9 percent slopes  _____ e ] 2,130 830 2,960 N
Welda silt loam, 9 to 15 percent slopes ____ o moceeeaee 4 630 460 1,090 2
Zook silty clay loam ________________ e ] 3,790 10 3,800 9
Water e 4,160 4,290 8,450 21
QUATTIeS o o e 370 240 610 2
Gravel pits e ) e 100 100 Q)
Total . e 302,080 101,760 403,840 100.0
! Less than 0.05 percent.
Al1—0 to 5 inches, very dark grayish-brown (10YR 3/2) loam, (7.5YR 4/4); common glacial pebbles; strongly acid;
dark grayish brown (10YR 4/2) dry; weak, fine, gran- gradual, smooth boundary.
ular structure; friable, slightly hard; abundant fine IIB22t—-20 to 29 inches, strong-brown (7.5YR 5/6) clay loam,
and medium roots; slightly acid; clear, smooth reddish yellow (7.5YR 6/6) dry; few, fine, distinct,
boundary. brown (10YR 5/3) mottles; moderate, medium and
A-—5 to 10 inches, brown (10YR 4/3) loam, pale brown (10YR 6/ fine, subangular blocky structure; firm, hard; few
3). dry; weak, fine, granular structure; friable, fine to coarse roots; few, soft, black concretions;
slightly hard; abundant fine and medium roots; few common glacial pebbles; strongly acid; gradual,
worm casts; slightly acid; clear, smooth boundary. smooth boundary.
11B21t—10 to 20 inches, reddish-brown (5YR 4/4) heavy clay I1IB31t—29 to 40 inches, yellowish-brown (10YR 5/6 and 5/4)
loam, strong brown (7.5YR 5/6) dry; moderate, fine, and strong-brown (7.5YR 5/6) clay loam, strong
subangular blocky structure; firm, hard; plentiful brown (7.5YR 5/6) crushed; weak, medium, subangu-

fine and medium roots; some streaks of brown lar blocky structure; friable, hard; few coarse roots;
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common glacial pebbles; few, soft, black concretions;
strongly acid; gradual, smooth boundary.

11B32t—40 to 60 inches, pale-brown (10YR 6/3) clay loam,
light gray (10YR 7/2) dry; common, fine and medium,
distinct mottles of yellowish brown (10YR 5/6); weak,
coarse, blocky structure parting to weak, medium,
subangular blocky; firm, hard; few coarse roots; few
glacial pebbles; common, soft, black concretions;
common sandstone fragments in lower 5 inches;
neutral.

The solum ranges from 40 to more than 60 inches in
thickness. The A1 horizon is very dark brown or very dark
grayish brown. The A2 horizon is dark grayish brown or dark
brown. The 1I1B2t horizon is reddish brown or strong brown.
The 11B3t horizon is strong brown. yellowish brown, or pale
brown.

Mapping unit Ae has a slightly browner surface layer than
is defined as the range for the Armster series. This difference,
however, does not alter the use or behavior of the soil.

Armster soils are associated with Konawa, Ladoga, Paw-
nee, Shelby, and Welda soils. They have hue of 7.5YR or 5YR
in the B2t horizon as compared with hue of 10YR in Ladoga,
Pawnee, and Shelby soils. They differ from Pawnee and
Shelby soils in having an A2 horizon. They have more glacial
sand and gravel in the B2t horizon than Konawa, Ladoga,
an? Welda soils and more clay in the B2t horizon than Shelby
soils.

Armster loam, 3 to 8 percent slopes (Ac).—This soil
has convex slopes. It has the profile described as
representative of the series. Included in mapping are
small areas of Ladoga and Welda soils and small
areas of eroded soil.

This soil is best suited to grain sorghum, soybeans,
and small grain. It is also suited to alfalfa, tame
pasture, and woodland. To a limited extent it is suited
to corn.

Erosion 1s a serious hazard, but can be controlled
by terraces, contour farming, minimum tillage, or
stubble mulching, or by a combination of those prac-
tices. Fertility and organic-matter content can be
increased by applying farm manure and growing
legumes and green manure crops. Capability unit
I11e-3; woodland suitability group 4ol.

Armster loam, 8 to 12 percent slopes (Ad).—This
soil has irregular, convex and concave slopes. Its
profile is similar to the one described as representa-
tive of the series, but the subsoil contains less clay.
Included in mapping are areas of soils that are similar
to the Armster soil but have sandstone at a depth of
about 40 inches.

This soil is best suited to hay, tame pasture, and
woodland. It is also suited to grain sorghum and
small grain and, to a limited extent, to corn or soy-
beans.

Runoff is rapid, and erosion is a serious hazard.
Maintaining tilth and the level of fertility and con-
trolling erosion are a necessary part of good manage-
ment. Terraces, contour farming, minimum tillage, or
stubble mulching, or a combination of these practices is
needed for erosion control. Manure is beneficial in
maintaining the organic-matter content. Proper graz-
ing and fertilization are needed in maintaining vigor-
ous stands of tame grass. Stands can be improved in
the small areas of native timber. Capability unit IVe-3;
woodland suitability group 4ol.

Armster clay loam, 8 to 12 percent slopes, eroded
(Ae).—This soil has short, irregular, convex and con-
cave slopes. Its profile is similar to the one described
as representative of the series, but the surface layer
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is dark-brown or brown clay loam and contains more
clay.

Included with this soil in mapping are small areas of
eroded Ladoga and Welda soils. Also included are areas
of soils that are similar to this Armster soil but have
sandstone at a depth of about 40 inches.

This soil is best suited to hay, tame pasture, or
woodland. Tame grasses can be kept vigorous under
controlled and deferred grazing and fertilization. Ca-
pability unit VIe-1; woodland suitability group 4o0l.

Basehor Series

The Basehor series consists of shallow, sloping to
steep, well-drained soils on uplands. These soils
formed in residuum from sandstone (fig. 6). )

In a representative profile the surface layer is
about 7 inches of dark grayish-brown loam. The sub-
soil is dark yellowish-brown, friable loam about 3
inches thick. The underlying material is about 3
inches of yellowish-brown loamy fine sand. Weath-
ered sandstone is at a depth of 13 inches.

Basehor soils have very low available water capac-
ity, moderately rapid permeabillty, and low natural
fertility. They are medium acid or slightly acid in the
surface layer. Lime is beneficial to tame grass.

The native vegetation is oak and hickory. Some
areas are cleared of timber and planted to tame
grass. The soils are suited to tame grass and wood-
land.

Representative profile of Basehor loam in a pas-
ture, 1,275 feet south and 320 feet east of the north-
west corner of sec. 8, T. 11 S, R. 23 E., about 3.75
miles north of Bonner Springs, Wyandotte County:

A1—0 to 7 inches, dark grayish-brown (10YR 4/2) loam, light
brownish gray (10YR 6/2) dry; weak, medium and
fine, granular structure; friable, slightly hard; many
fine roots; few worm casts; slightly acid; gradual
boundary.

B2—7 to 10 inches, dark yellowish-brown (10YR 4/4) loam that
has slightly more clay than horizon above, light
yellowish brown (10YR 6/4) dry; weak, medium and
fine, granular structure; friable, slightly hard; many
fine roots; few, small, soft sandstone fragments;
medium acid; abrupt boundary.

C—10 to 13 inches, yellowish-brown (10YR 5/4), soft, fine-
grained sandstone, brownish yellow (10YR 6/6) dry;
thinly bedded with thin films of reddish brown (5YR
5/4) in seams and partings; medium acid; clear
boundary.

R—13 inches, brownish-yellow (10YR 6/6) to yellowish-brown

(10YR 5/6) hard, fine-grained sandstone.

The solum ranges from 10 to 20 inches in thickness. Depth
to sandstone or sandy shale is 20 inches or less. The solum is
slightly acid to strongly acid. The Al horizon is very dark
grayish-brown or dark grayish-brown loam or fine sandy
loam. The B2 horizon is loam or fine sandy loam. In places
there is no C horizon.

Basehor soils are associated with Elmont and Vinland soils.
They have less clay in the B2 horizon than Elmont soils,
which are more than 20 inches deep. They lack the thicker,
dark-colored A1l horizon that is typical of Vinland soils.

Basehor complex, 5 to 30 percent slopes (Ba)—
This mapping unit is about 55 percent Basehor loam;
30 percent soils that are 20 to 40 inches deep and
have a loamy surface layer and subsoil; and 15 per-
cent Vinland soils and loamy soils that are less than
10 inches deep. These soils are on erosional uplands,
generally adjacent to drainageways. They are shal-
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Figure 6.—Moderately steep Basehor soils on breaks to the drainageway and sloping Sharpshurg and Shelby soils on loess and till
] ridges.

low and moderately deep loamy soils that formed in
material weathered from sandstone. About half of the
30 percent loamy soils are similar to the Basehor soils
in color and texture, but they are 20 to 40 inches
deep. The other half are soils that have a loam
surface layer and a clay loam subsoil and are 20 to 40
inches deep. All the soils in this mapping unit have a
surface layer of loam or fine sandy loam.

Most of the acreage is woodland. Some areas are
cleared of timber and planted to tame grass. Tame
grass responds well to fertilization and can be kept
vigorous under good grazing management.

Water erosion is a serious hazard unless the soil is
protected by a permanent cover. Native timber can
be improved under good woodland management.
Stands can be improved. Capability unit VIe-2; wood-
land suitability group 5d2.

Bremer Series

The Bremer series consists of deep, nearly level,
somewhat poorly drained soils. These soils are on
high bottom lands and terraces along tributaries of
the Kansas and Missouri Rivers. They formed in
moderately fine textured alluvium.

In a representative profile the surface layer is
about 9 inches of black silty clay loam. The subsoil is
about 41 inches thick. In sequence from the top, it is 4
inches of black, firm silty clay loam; 21 inches of very

dark gray, very firm silty clay; and 16 inches of
grayish-brown, firm silty clay loam. Below the top 4
inches the subsoil has yellowish-brown or strong-
brown mottles. The underlying material is mixed
grayish-brown and yellowish-brown silty clay loam.

Bremer soils have high natural fertility and are
high in organic-matter content. Available water ca-
pacity is high, and permeability is slow. The surface
layer is neutral or slightly acid, and the subsoil is
slightly acid or medium acid. Lime is beneficial to
most crops. The soils are rarely flooded.

The native vegetation is tall grasses. Most of the
acreage is cultivated. Corn, soybeans, and grain
sorghum are the main crops.

Representative profile of Bremer silty clay loam, 0
to 2 percent slopes, in a cultivated field, 2,500 feet
north and 1,100 feet east of southwest corner of sec.
24, T.11 8., R. 20 E., Leavenworth County:

Ap—0 to 9 inches, black (10YR 2/1) silty clay loam, very dark
gray (10YR 3/1) dry; weak, fine and medium, angular
and subangular blocky structure; weak, fine, granu-
lar structure in top 3 inches; firm, hard; plentiful
fine and medium roots; common worm casts; neu-
tral; abrupt, smooth boundary.

B1—9 to 13 inches, black (10YR 2/1) silty clay loam, very dark
gray (10YR 3/1) dry; moderate, fine and very fine,
subangular blocky structure; firm, hard; few fine
roots; few worm casts; slightly acid; clear, smooth
boundary.

B21t—13 to 22 inches, very dark gray (10YR 3/1) silty clay,
dark gray (10YR 4/1) dry; black (10YR 2/1) coatings
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on peds; common, fine, faint, yellowish-brown (10YR
5/6) mottles and few, fine, distinct, strong-brown
(7.5YR 5/6) mottles; moderate, fine and medium,
subangular blocky structure; very firm, very hard;
medium acid; clear, smooth boundary.

B22t—22 to 34 inches, very dark gray (10YR 3/1) silty clay,
dark gray (10YR 4/1) dry; common, fine, faint, yel-
lowish-brown (10YR 5/4 and 10YR 5/6) mottles and
few, fine, distinct, strong-brown (7.5YR 5/6) mottles;
moderate, medium, subangular blocky structure;
very firm, very hard; few fine roots; few, hard, round,
black concretions; few streaks of black (10YR 2/1);
medium acid; diffuse, smooth boundary.

B3—34 to 50 inches, grayish-brown (10YR 5/2) heavy silty clay
loam, light brownish gray (10YR 6/2) dry; common,
fine and medium, yellowish-brown (10YR 5/6) mot-
tles; weak, coarse, blocky structure; firm, hard; few,
soft, black concretions; slightly acid; gradual,
smooth boundary.

C—50 to 70 inches, mixed grayish-brown (10YR 5/2) and
yellowish-brown (10YR 5/6) silty clay loam, few, fine,
strong-brown (7.5YR 5/6) mottles; weak, coarse, pris-
matic structure; firm, hard; common, soft, black
concretions; neutral.

The solum ranges from 50 to 65 inches in thickness. The A
horizon is black to very dark grayish-brown silty clay loam,
but it is silt loam in places. The B2 horizon is mottled very
dark gray or very dark grayish brown in the upper part and
mottled dark gray or dark grayish brown in the lower part.

Bremer soils are associated with Judson, Kennebec, Wa-
bash, and Zook soils. They contain more clay throughout than
Judson and Kennebec soils. They are less clayey than Wabash
soils below a depth of 40 inches and, unlike those soils, have a
B2t horizon. They are less uniform in texture than Zook soils
and, unlike those soils, have a B2t horizon.

Bremer silty clay loam (0 to 2 percent slopes) (Br).—
This soil has the profile described as representative of
the series. Included in mapping are small areas adja-
cent to the recent channel or flood plain where the
surface layer is lighter colored. Also included are
small areas of Judson soils.

If adequately fertilized and limed, this soil is suited
to most crops grown in the county, especially soy-
beans, corn, and grain sorghum, It is also suited to
tame pasture. During periods of above average mois-
ture, the soil tends to become waterlogged and in
places ponded. Capability unit IIw-1; woodland suita-
bility group 4w2.

Elmont Series

The Elmont series consists of deep, sloping and
strongly sloping, well-drained soils on uplands. These
soils formed in residuum from interbedded sandy and
silty shales.

In a representative profile the surface layer is very
dark brown silt loam about 15 inches thick (fig. 7). The
subsoil is friable and firm silty clay loam about 35
inches thick. It is very dark grayish brown in the
upper part, mottled dark brown in the middle part,
and yellowish brown in the lower part. The underly-
ing material is mottled yellowish-brown silty clay
loam. Weathered silty shale of light olive brown is at
a depth of 65 inches.

Elmont soils are friable and easy to work. They
have high available water capacity and fertility and
moderately slow permeability. The surface layer is
medium acid or slightly acid. Lime is beneficial to
most crops, especially legumes. Crops also respond
well to fertilization.
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These soils are suited to grain sorghum, corn, soy-
beans, and small grain. They are also suited to alfalfa
and tame pasture. A few small areas are in tall grass
meadow. The native vegetation is tall grass.

Representative profile of Elmont silt loam, 3 to 7
percent slopes, in tame pasture, 1,900 feet north and
150 feet west of the southeast corner of sec. 31, T. 11
S, R. 22 E., Leavenworth County:

A1—0to 15 inches, very dark brown (10YR 2/2) silt loam, dark
grayish brown (10YR 4/2) dry; moderate, fine, granu-
lar structure; friable, slightly hard; plentiful fine
and medium roots; common worm casts and chan-
nels; medium acid; gradual, smooth boundary.

B21t—15 to 22 inches, very dark grayish-brown (10YR 3/2)
silty clay loam, dark grayish brown (10YR 4/2) dry;
moderate, very fine, subangular blocky structure;

Figure 7.—Profile of Elmont silt loam.
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friable, hard; plentiful fine roots; few sandstone
fragments; common worm casts and channels; me-
dium acid; gradual, smooth boundary.

B22t—22 to 33 inches, dark-brown (10YR 4/3) silty clay loam,
brown (10YR 5/3) dry; common, fine, faint, yellowish-
brown (10YR 5/6) and strong-brown (7.5YR 5/6) mot-
tles; moderate, fine, subangular blocky structure;
friable, hard; plentiful fine and medium roots; few
worm casts and channels; few weathered sandstone
fragments; common very dark grayish-brown (10YR
3/2) surfaces on peds; few, soft black concretions;
neutral; gradual, smooth boundary.

B23t—33 to 42 inches, dark-brown (10YR 4/3) silty clay loam,
yvellowish brown (10YR 5/4) dry; few, fine, faint and
distinct, yellowish-brown (10YR 5/6) and strong-
brown (7.5YR 5/6) mottles; moderate, medium and
fine, subangular blocky structure; firm, hard; few
fine roots; few, soft, black concretions; few weath-
ered sandstone fragments; neutral; diffuse, smooth
boundary.

B3—42 to 50 inches, yellowish-brown (10YR 5/4) silty clay
loam, light yellowish brown (10YR 6/4) dry; many,
fine, distinct, yellowish-red (5YR 4/6) mottles; moder-
ate, medium, subangular blocky structure; firm,
hard; few fine roots; common black concretions; com-
mon weathered sandstone fragments; neutral; dif-
fuse, smooth boundary.

C1—50 to 65 inches, yellowish-brown (10YR 5/6 and 5/4) silty
clay loam; many, fine, distinct, strong-brown (7.5YR
5/6) and yellowish-red (6YR 4/6) mottles; weak,
coarse, blocky structure; few fine roots; few black
concretions and soft spots; common weathered sand-
stone fragments in lower part; neutral; diffuse,
smooth boundary.

The solum ranges from 40 to 50 inches in thickness. Depth
to weathered shale is 40 to 80 inches. The Al horizon is
generally silt loam, but it is silty clay loam in places. The B2t
horizon 1s dark grayish brown or dark brown and is medium
acid to neutral. The C horizon is generally silty clay loam, but
in places it is silty clay.

Elmont soils are associated with Basehor, Martin, Sharps-
burg, Sibleyville, and Vinland soils. They contain more silt
throughout and have a thicker solum than Basehor soils.
They have less clay in the B2t horizon than Martin soils.
They have less sand in the B2t horizon and have a thicker
solum than Sibleyville soils. They have a thicker solum than
Vinland soils. They have less clay in the B2t horizon than
Sharpsburg soils and are more distinctly mottled.

Elmont silt loam, 3 to 7 percent slopes (Ec).—This
soil is on the convex to concave sides and the convex
tops of ridges. It has the profile described as repre-
sentative of the series.

Included with this soil in mapping are small areas
of Martin, Sibleyville, and Vinland soils. Also included
are small areas of a soil similar to this Elmont soil,
but shale is within a depth of 40 inches. Spots of
eroded soils and slickspots are also included.

This soil is suited to grain sorghum, corn, soybeans,
and small grain. In places it is used for tame pasture.

Erosion is a hazard, but it can be controlled by
terraces, contour farming, minimum tillage, or stub-
ble mulching, or by a combination of those practices.
Maintaining fertility is essential and can be accom-
plished by growing legumes and green manure crops.
Tame pasture grasses can be kept vigorous under
good grazing management and proper fertilization.
Capability unit ITle-1; not assigned to a woodland
suitability group.

Elmont silt loam, 7 to 12 percent slopes (Ed).—
This soil has convex and concave slopes. It has a
profile similar to that described as representatlve_of
the series, but the surface layer and solum are thin-
ner.
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Included with this soil in mapping are small areas
of Martin, Sibleyville, and Vinland soils. Also included
are small areas of a soil similar to this Elmont soil,
but shale is within a depth of 40 inches. Spots of
eroded soils are also included.

This soil is suited to small grain and grain sorghum
in the less steep areas and to hay or tame pasture 1n
the steeper areas.

Erosion is a serious hazard, but it can be controlled
by terraces, minimum tillage, or stubble mulching, or
by a combination of those practices. Good stands of
tame pasture grasses can be sustained under proper
grazing management and proper fertilization. Capa-
bility unit IVe-1; not assigned to a woodland suitability

group.

Eudora Series

The Eudora series consists of nearly level, well-
drained soils on high bottom land along the Kansas
River. These soils are neutral to moderately alkaline,
They formed in silty alluvium. ]

In a representative profile the surface layer is
about 24 inches thick. The upper 9 inches is dark
grayish-brown very fine sandy loam. The next 3
inches is grayish-brown loamy very fine sand. The
lower 12 inches is very dark grayish-brown coarse silt
loam. Below the surface layer is about 10 inches of
dark-brown coarse silt loam, 31 inches of brown very
fine sandy loam, and 5 inches of brown loamy fine
sand.

Eudora soils have high available water capacity
and moderate permeability. They are high in natural
fertility and are easy to work. All crops respond well
to fertilization. No lime is needed. Organic-matter
content is low in the surface layer.

These soils are well suited to corn, soybeans, grain
sorghum, and small grain. They are also excellent for
truck farming.

Representative profile of Eudora very fine sandy
loam in a cultivated field, 300 feet north and 100 feet
east of center of sec. 28, T. 11 S, R. 24 E., about one-
fourth mile north of Morris, Wyandotte County:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) very fine
sandy loam, grayish brown (10YR 5/2) dry; weak,
fine, granular structure; very friable, slightly hard;
few fine roots; neutral; abrupt, smooth boundary.

A12—9 to 12 inches, grayish-brown (10YR 5/2) loamy very fine
sand, light gray (10YR 7/2) dry; single grained; very
friable, soft; few fine roots; neutral; abrupt, smooth
boundary.

A13—12 to 24 inches, very dark grayish-brown (10YR 3/2)
coarse silt loam; few, fine, faint mottles of yellowish
brown (10YR 5/4) and dark grayish brown (10YR 4/2);
friable, slightly hard; few fine roots; neutral; clear,
smooth boundary.

C1—24 to 34 inches, dark-brown (10YR 4/3) coarse silt loam,
pale brown (10YR 6/3) dry; friable, slightly hard; few
fine roots; moderately alkaline; gradual, smooth
boundary.

C2—34 to 65 inches, brown (10YR 5/3) very fine sandy loam,
very pale brown (10YR 7/3) dry; massive; very fria-
ble, soft; moderately alkaline; gradual, smooth
boundary.

C3—65 to 70 inches, brown (10YR 5/3) loamy fine sand, very
pale brown (10YR 7/3) dry; single grained; loose;
moderately alkaline.

The Ap horizon is very dark grayish brown or dark grayish
brown and ranges from fine sandy loam to silt loam. In places
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there is no A12 horizon. In most places the A13 horizon, the
original surface layer, is covered with calcareous alluvium
deposited during a major flood. It is very dark brown or very
dark grayish-brown silt loam. The C horizon is generally very
fine sandy loam or coarse silt loam to a depth of 45 inches or
more. In places it is fine sand or loamy fine sand below a
depth of 45 inches.

Eudora soils are associated with Haynie, Kennebec, Onawa,
and Sarpy soils. Unless covered with more than 20 inches of
overwash, they have a thicker, dark-colored A1l horizon than
Haynie and Sarpy soils. Throughout the profile they have
less sand than Sarpy soils, more coarse silt than Kennebec
soils, and less clay than Onawa soils.

Eudora complex, overwash (0 to 1 percent slopes)
(Eu).—This mapping unit is about 70 percent Eudora
soil and 20 percent Haynie soil. The Eudora soil is
covered with 10 to 20 inches of lighter colored fine
sand or very fine sand. The surface layer is silt loam,
very fine sandy loam, fine sandy loam, and loamy
very fine sand. Most areas have been plowed to a
depth of 18 to 24 inches, and as a result, the surface
layer contains much sand.

Included with these soils in mapping are areas of
Onawa soils in depressions and areas of soils that are
sandy throughout.

These soils are suited to all crops commonly grown
in the counties. They are especially suited to truck
crops, and they can be irrigated from wells or from
the river. They are rarely flooded.

Soil blowing is a hazard because the surface layer
is sandy. It can be controlled by such practices as
stubble mulching and minimum tillage. Manure in-
creases the organic-matter content in the surface
layer. Capability unit I-1; woodland suitability group
201.

Gosport Series

The Gosport series consists of moderately deep,
strongly sloping to steep, moderately well drained
soils on uplands. These soils formed in residuum from
shale.

In a representative profile the surface layer is very
dark grayish-brown silt loam about 2 inches thick.
The subsurface layer is about 4 inches of dark gray-
ish-brown silt loam. The subsoil is yellowish-brown,
very firm silty clay about 17 inches thick. The under-
lying material is dark grayish-brown and yellowish-
brown weathered shale of silty clay texture. Yellow-
ish-brown acid shale is at a depth of 83 inches.

Gosport soils have low to moderate available water
capacity and very slow permeability. Natural fertility
1s 'lé)w. The surface layer is slightly acid or medium
acid.

These soils are best suited to woodland, and the
native vegetation is hardwood forest. In areas cleared
for tame pasture, lime and fertilizer are beneficial.

Representative profile of Gosport loam under na-
tive timber, 250 feet east and 300 feet south of
northwest corner of sec. 30, T. 8 S., R. 22 E., Leaven-
worth County:

Al1—0 to 2 inches, very dark grayish-brown (10YR 3/2) silt
loam, dark grayish brown (10YR 4/2) dry; moderate,
fine and very fine, granular structure; friable,
slightly hard; few fine roots; few shale fragments;
slightly acid; clear, smooth boundary.

A2-—2 to 6 inches, dark grayish-brown (10YR 4/2) silt loam,

pale brown (10YR 6/3) dry; weak, fine and medium,
granular structure; friable, hard; few fine roots; few

worm casts; common shale fragments; strongly acid;
abrupt, smooth boundary.

B2—6 to 23 inches, yellowish-brown (10YR 5/4) silty clay, very
pale brown (10YR 7/4) dry; moderate, medium, sub-
angular blocky structure; very firm, very hard; few
fine and medium roots; common shale fragments;
very strongly acid; clear, smooth boundary.

C1—23 to 33 inches, dark grayish-brown (10YR 4/2) and
vellowish-brown (10YR 5/4 and 5/6) silty clay weath-
ered shale; massive with bedding planes evident;
very firm, very hard; few fine and medium roots;
strongly acid; gradual, smooth boundary.

C2—33 to 40 inches, yellowish-brown (10YR 5/4) acid shale.

The solum ranges from 20 to 35 inches in thickness. Depth
to shale ranges from 20 to 40 inches. The Al horizon is very
dark grayish-brown or dark grayish-brown silt loam or light
silty clay loam. The A2 horizon is dark grayish-brown or
dark-brown silt loam or light silty clay loam. In places there
is no A2 horizon. The B2 horizon is strongly acid or very
strongly acid.

Gosport soils are associated with Martin and Sogn soils.
They are shallower over shale than Martin soils and have a
thinner and lighter colored A horizon. They have a thicker
solum than Sogn soils and, unlike those soils, formed in shale
instead of limestone.

Gosport complex, 10 to 30 percent slopes (Gc)—
This mapping unit is about 50 percent Gosport soil; 15
percent a soil similar to the Gosport soil, but less than
20 inches deep over shale; and 35 percent less exten-
sive soils. These soils are along major creeks in the
uplands. They are deep, moderately deep, and shallow
over shale. The Gosport soil has the profile described
as representative of the series. Included in the west-
ern part of Leavenworth County are numerous small
areas of Martin and Elmont soils.

This mapping unit is best suited to native timber,
such as oak and hickory. In places walnut trees grow
in the deeper moist soils. A small acreage of moder-
ately steep soils is cleared of timber and used for
tame pasture (fig. 8).

Water erosion is a serious hazard after clearing,
and permanent cover is needed immediately. Good
woodland management, such as selective cutting and
stand reduction, is essential. Tame pasture can be
kept vigorous under good grazing management and
additions of lime and fertilizer. Capability unit VIIe-
1; woodland suitability group 5d2.

Gospor}-Sogn complex, 7 to 35 percent slopes
(Gs).—This mapping unit is about 45 percent Gosport
soil, 35 percent Sogn soil, and 20 percent Martin,
Elmont, and Oska soils. These soils are along major
creeks and rivers in the uplands. They are moder-
ately deep or shallow over interbedded limestone and
shale. The Gosport soil has a profile similar to the one
described as representative of the series, but in many
places it is covered with limestone rubble above lime-
stone outcrop. The Sogn soil has the profile described
as representative of the series.

This mapping unit is best suited to native timber. A
few of the strongly sloping and moderately steep soils
are cleared of timber and used for tame pasture.
Water erosion is a serious hazard after clearing, and
permanent cover is needed immediately. Good wood-
land management, such as selective cutting and
stand reduction, is needed. Tame pasture can be kept
vigorous under good grazing management and appli-
cations of lime and fertilizer. Capability unit VIle-1;
woodland suitability group 5d2.
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Figure 8.—A cleared area of the moderately steep Gosport complex between sloping Martin soils under cultivation and the steep
Gosport-Sogn complex.

Grundy Series

The Grundy series consists of deep, gently sloping
and sloping, somewhat poorly drained soils that have
a clayey subsoil. These soils are on uplands. They
formed in loess.

In a representative profile the surface layer is
about 11 inches of black light silty clay loam. The
subsoil is about 32 inches thick. In sequence from the
top, it is 4 inches of very dark gray, firm silty clay
loam that has brownish mottles; 7 inches of dark
grayish-brown, very firm silty clay that has yellow-
ish-brown and strong-brown mottles; 8 inches of gray-
ish-brown and brown, very firm silty clay that has
brownish mottles; and 13 inches of grayish-brown,
firm silty clay loam that has brownish mottles. The
underlying material is grayish-brown and yellowish-
brown silty clay loam.

Grundy soils have high available water capacity
and slow permeability. The surface layer is medium
acid or slightly acid. Lime is beneficial to most crops.
Crops also respond well to fertilization.

Corn, soybeans, and grain sorghum are the main
crops. The soils are suited to tame grasses. The native
vegetation is tall grasses.

Representative profile of Grundy silty clay loam, 1
to 3 percent slopes, in a cultivated field, 300 feet north

and 2,000 feet west of the southeast corner of sec. 283,
T.10 S, R. 22 E., Leavenworth County:

Ap—0 to 8 inches, black (10YR 2/1) light silty clay loam, very
dark gray (10YR 3/1) dry; weak, medium, angular
parting to weak, fine, granular structure (com-
pacted). surface 3 inches moderate, fine, granular
structure; friable, hard; plentiful fine roots; few
worm casts; slightly acid; abrupt, smooth boundary.

A12—8 to 11 inches, black (10YR 2/1) light silty clay loam,
very dark gray (10YR 3/1) dry; moderate, very fine
and fine, subangular blocky structure; friable, hard;
common fine roots; medium acid; clear, smooth
boundary.

B1—11 to 15 inches, very dark gray (10YR 3/1) medium silty
clay loam, dark gray (10YR 4/1) dry; few, fine, faint,
brown (10YR 5/3) mottles; moderate, fine and very
fine, subangular blocky structure; firm, hard; few
fine roots; medium acid; clear, smooth boundary.

B21t—15 to 22 inches, dark grayish-brown (10YR 4/2) light
silty clay, grayish brown (10YR 5/2) dry; common,
fine, distinct, yellowish-brown (10YR 5/6) and strong-
brown (7.5YR 5/6) mottles; moderate, coarse, blocky
structure; very firm, very hard; few fine roots; com-
mon, small, round, black concretions; very dark gray
(10YR 3/1) on many ped surfaces; medium acid;
clear, smooth boundary.

B22t—22 to 30 inches, mixed grayish-brown (10YR 5/2) and
brown (10YR 5/3) light silty clay; many, fine, distinct,
yellowish-brown (10YR 5/6) and strong-brown (7.5YR
5/6) mottles; moderate, coarse, blocky parting to
moderate to weak, medium and fine, subangular
blocky structure; very firm, very hard; few fine
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roots; common, small, round, black concretions; com-
mon, diagonal, very dark gray (10YR 3/1) streaks;
slightly acid; gradual, smooth boundary.

B3t—30 to 43 inches, grayish-brown (2.5Y 5/2) heavy silty clay
loam, light brownish gray (2.5Y 6/2) dry; many, fine
and medium, yellowish-brown (10YR 5/6) and strong-
brown (7.5YR 5/6) mottles; weak, coarse, blocky part-
ing to moderate to weak, medium, subangular blocky
structure; firm, hard; few fine and medium roots;
few, small, round, black concretions and soft black
spots; neutral; diffuse, smooth boundary.

C—43 to 65 inches, mixed grayish-brown (10YR 5/2) and
yellowish-brown (10YR 5/6) medium silty clay loam;
common, fine, distinet, strong-brown (7.5YR 5/6) mot-
tles; weak, coarse, prismatic structure; firm, hard;
neutral; diffuse, smooth boundary.

The solum ranges from 40 to 60 inches in thickness. The Ap
horizon is black or very dark grayish-brown light silty clay
loam. The B2t horizon has hue of 10YR or 25Y, value of 3, 4,
or 5, and chroma of 1, 2, or 3 when moist. It is dominantly
light silty clay that has yellowish-brown and strong-brown
mottles throughout and yellowish-red mottles in the upper
part. In most places small, round, black concretions are
common in the B2t horizon. The C horizon is dominantly
grayish-brown silty clay loam, but in places it is gray, dark
grayish-brown, or brown. Yellowish-brown and strong-brown
mottles are common in this horizon.

Grundy soils are associated with Haig, Martin, Pawnee,
Sharpsburg, and Shelby soils. They lack the abrupt transition
between the A horizon and the B2t horizon that is typical of
Haig soils. In contrast with Pawnee and Shelby soils, they
formed in loess instead of glacial till, and consequently have
no glacial sand and gravel in the profile. They have more clay
in the B2t horizon than Sharpsburg and Shelby soils. They
have mottles higher in the B2t horizon than Sharpsburg
soils. They do not have the dense B2t horizon that is typical
of Martin soils and, unlike those soils, formed in loess instead
of residuum from shale.

Grundy silty clay loam, 1 to 3 percent slopes
(Gt).—This soil is on ridgetops. It has the profile
described as representative of the series. Included in
mapping are small areas of Sharpsburg soil, mostly at
the ends of narrow ridgetops.

This soil is well suited to all crops commonly grown
in the counties. It has high natural fertility and can
be used intensively if fertility is maintained. In places
it becomes waterlogged during periods of above aver-
age rainfall. Erosion is not a serious hazard, and it
can be controlled by contour farming, minimum til-
lage, or stubble mulching, or by a combination of
those practices. Capability unit ITe-2; not assigned to
a woodland suitability group.

Grundy silty clay loam, 3 to 7 percent slopes
(Gu).—This soil has concave to convex slopes. It has a
profile similar to that described as representative of
the series, but the A horizon is thinner and the
subsoil contains less clay.

Included with this soil in mapping are areas of
Pawnee soils along and at the heads of drainageways
and areas of Shelby soils that are below this Grundy
soil. Wet spots are common at the boundary between
Grundy and Pawnee soils. Also included are areas of
eroded soils, but these areas are not large enough to
manage separately.

This soil has high natural fertility, and is well
suited to most crops in the county. In cultivated
areas, it is susceptible to moderate water erosion.
Terraces, contour farming, minimum tillage or stub-
ble mulching, or a combination of those practices is
needed. Capability unit IIle-2; not assigned to a
woodland suitability group.

Gymer Series

The Gymer series consists of deep, sloping, well-
drained soils on uplands. These soils formed in loess.

In a representative profile the surface layer is very
dark grayish-brown silt loam and silty clay loam
about 10 inches thick. The subsoil is about 29 inches
thick. It is very dark grayish-brown and dark-brown,
friable silty clay loam in the upper 4 inches; reddish-
brown, firm heavy silty clay loam in the next 7
inches; and yellowish-red and strong-brown, firm silty
clay loam in the lower 18 inches. The underlying
material is dark-brown silty clay loam.

Gymer soils have high available water capacity,
moderately slow permeability, and high fertility.
They are medium acid or slightly acid throughout.
Lime is beneficial to most crops, especially legumes.

The native vegetation is tall grass. Most of the
acreage is cultivated, and the main crops are corn,
soybeans, grain sorghum, and wheat. The soils are
suited to orchards and tame pasture.

Representative profile of Gymer silt loam, 3 to 7
percent slopes, about 1 mile south of the junction of
Interstate 70 and State Highway 32, 1,400 feet south
and 200 feet east of the northwest corner of sec. 23, T.
12 S, R. 20 E., Leavenworth County:

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) silt
loam, dark grayish brown (10YR 4/2) dry; weak, fine,
granular structure; friable, slightly hard; abundant
fine roots; few worm casts; medium acid; abrupt,
smooth boundary.

A12—17 to 10 inches, very dark grayish-brown (10YR 3/2) light
silty clay loam, dark grayish brown (10YR 4/2) dry;
moderate, very fine, subangular blocky structure;
friable, shghtly hard; abundant fine roots; few worm
casts; medium acid; clear, smooth boundary.

B1—10 to 14 inches, very dark grayish-brown (10YR 3/2) and
dark-brown (7.5YR 4/4) silty clay loam, dark brown
(7.5YR 3/2) crushed, dark grayish brown (10YR 4/2)
dry; moderate, fine, subangular blocky structure;
friable, hard; plentiful fine roots; medium acid; clear,
smooth boundary.

B21t—14 to 21 inches, reddish-brown (5YR 4/4) heavy silty
clay loam, reddish brown (5YR 5/4) dry; dark red-
dish-brown (5YR 3/3) coatings on ped surfaces; mod-
erate, medium and fine, subangular blocky struc-
ture; firm, hard; plentiful fine roots; medium acid;
clear, smooth boundary.

B22t—21 to 28 inches, yellowish-red (5YR 4/6) silty clay loam,
reddish yellow (5YR 6/6) dry; reddish-brown (5YR 4/
3) coatings on ped surfaces; moderate to weak, me-
dium, subangular blocky structure; firm, hard; few
fine and medium roots; medium acid; gradual,
smooth boundary.

B3—28 to 39 inches, strong-brown (7.5YR 5/6) silty clay loam,
reddish yellow (5YR 6/6) dry; weak, coarse, blocky
structure; firm, hard; few fine roots; few manganese
spots; porous; medium acid; gradual, smooth bound-
ary.

C—39 to 60 inches, dark-brown (7.5YR 4/4) silty clay loam,
brown (7.5YR 5/4) dry; weak, coarse, prismatic strue-
ture; friable, hard; few fine roots; porous; medium
acid; gradual, smooth boundary.

The solum ranges from 36 to 50 inches in thickness. The A
horizon is very dark brown or very dark grayish-brown silt
loam or light silty clay loam. It is slightly acid or medium
acid. The B1 horizon is very dark grayish brown or dark
brown. The B2t horizon is reddish-brown to yellowish-red
silty clay loam. In places the B2t horizon is brown or yellow-
ish brown and has reddish-brown or yellowish-red mottles.
The C horizon is dark brown or strong brown.

Gymer soils are associated with Konawa, Sharpsburg, and
Welda soils. They have a browner B2t horizon than Sharps-
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burg soils. They are more silty throughout than Konawa
soils. They have a thicker, dark-colored Al horizon than
Welda soils.

Gymer silt loam, 3 to 7 percent slopes (Gy).—This
soil is on the convex to concave sides and on the tops
of ridges. Included in mapping are small areas of
Konawa, Sharpsburg, and Welda soils. Also included
are spots of eroded soils.

Water erosion is a hazard, but it can be controlled
by terraces, contour farming, minimum tillage, or
stubble mulching, or by a combination of those prac-
tices. This soil responds well to fertilization and is
suited to most crops grown in the county. Farm
manure is beneficial in maintaining organic-matter
content. Capability unit IIle-1; not assigned to a
woodland suitability group.

Haig Series

The Haig series consists of deep, nearly level, some-
what poorly drained soils that have a clayey subsoil.
These soils are on uplands. They formed in moder-
ately fine textured loess.

In a representative profile the surface layer is
about 9 inches of black silty clay loam. The subsoil is
about 36 inches of very firm and firm silty clay that
has strong-brown and yellowish-brown mottles. It is
very dark gray in the upper 11 inches, dark gray and
very dark gray in the middle 7 inches, and grayish

brown in the lower 18 inches. The underlying material-

is grayish-brown silty clay loam.

Haig soils have moderate available water capacity,
slow permeability, and high natural fertility. They
are neutral to slightly acid. Crops respond well to
fertilization.

Most of the acreage is cultivated. The soils are well
suited to hay and tame pasture. If cultivated, they
are best suited to grain sorghum, soybeans, and small
grain. Corn can be grown occasionally. The native
vegetation is tall prairie grasses.

Representative profile of Haig silty clay loam (0 to 1
percent slopes), in a cultivated field 2,500 feet west
and 1,000 feet north of southeast corner of sec. 18, T.
12 S, R. 21 E., about 5.5 miles west of Linwood,
Leavenworth County:

Ap—0 to 9 inches, black (10YR 2/1) light silty clay loam, very
dark gray (10YR 8/1) dry; weak, fine, granular struc-
ture; firm; hard; plentiful fine and medium roots;
few worm casts; neutral; abrupt, smooth boundary.

B21t—9 to 20 inches, very dark gray (10YR 3/1) silty clay,
dark gray (10YR 4/1) dry; few, fine, faint, yellowish-
brown (10YR 5/6 and 5/4) strong-brown (7.5YR 5/6)
mottles; moderate, fine, angular and subangular
blocky structure; very firm, very hard; distinct clay
films; few fine roots, /4 inch krotovinas; slightly acid;
clear, smooth boundary.

B22t—20 to 27 inches, mixed dark gray (10YR 4/1) and very
dark gray (10YR 3/1) silty clay; common, fine, dis-
tinet, yellowish-brown (10YR 5/6 and 5/4) and strong-
brown (7.5YR 5/6) mottles; moderate, medium, angu-
lar and subangular blocky structure; very firm, very
hard; few medium and fine roots; common, round,
black concretions; distinet continuous clay films;
slightly acid; clear, smooth boundary.

B23t—27 to 35 inches, grayish-brown (2.5Y 5/2) silty clay,
light brownish gray (2.5Y 6/2) dry; many, fine and
medium, distinct, yellowish-brown (10YR 5/6) and
strong-brown (7.5YR 5/6) mottles; weak, medium and
fine, angular and subangular blocky structure; very
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firm, very hard; few fine roots; common dark streaks
of very dark gray (10YR 3/1); continuous clay films;
few, round, black concretions; slightly acid; clear,
smooth houndary.

B3—35 to 45 inches, grayish-brown (10YR 5/2) light silty clay,
light brownish gray (10YR 6/2) dry; common, fine
and medium, distinet, yellowish-brown (10YR 5/6)
and strong-brown (7.5YR 5/6) mottles; weak, me-
dium, subangular blocky structure; firm, hard; few
fine roots; common, round, black concretions; many
open pores; neutral; diffuse, smooth boundary.

C—45 to 60 inches, grayish-brown (10YR 5/2) medium silty
clay loam, light brownish gray (10YR 6/2) dry; com-
mon, fine and medium, distinct, yellowish-brown
(100YR 5/6) and strong-brown (7.5YR 5/6) mottles;
weak, coarse, prismatic structure; firm, hard; many
open pores; neutral; diffuse, smooth boundary.

The solum ranges from 35 to 60 inches in thickness. The A
horizon is 8 to 13 inches thick and ranges from black to very
dark grayish brown. In places calcium carbonate concretions
are common below a depth of 45 inches.

Haig soils are near Grundy and Martin soils. They do not
have a B1 horizon, which is typical of Grundy soils. They
have a more dense B2t horizon than Martin soils, which
formed in residuum from shale.

Haig silty clay loam (0 to 1 percent slopes) (Hg)—
This soil is on broad ridgetops. Included in mapping
are small areas of Grundy and Martin soils.

Because the subsoil is dense and runoff is slow, this
soil commonly is wet enough during periods of high
rainfall to adversely affect the roots of young plants,
especially corn. Erosion is a slight hazard in culti-
vated areas, but it can be controlled by contour
farming, minimum tillage, or stubble mulching, or by
a combination of those practices. Capability unit IIs-
1; not assigned to a woodland suitability group.

Haynie Series

The Haynie series consists of deep, nearly level,
well-drained soils that are calcareous. These soils are
on bottom land along the Kansas and Missouri Riv-
ers. They formed in loamy alluvium.

In a representative profile the surface layer is
about 8 inches of very dark grayish-brown silt loam.
The underlying material 1s dark grayish-brown
coarse silt loam in the upper 18 inches and grayish-
brown very fine sandy loam in the lower 34 inches. It
is mottled with strong brown.

Haynie soils have high available water capacity.
Permeability is moderate, and natural fertility and
organic-matter content are medium.

The native vegetation is deciduous trees common to
the area. Most areas are cleared of timber. Soybeans,
small grain, and corn are the main crops. The soils
are well suited to vegetables.

Representative profile of Haynie silt loam, in a
cultivated field, 2,400 feet east and 1,000 feet south of
northwest corner of sec. 24, T. 10 S., R. 24 E, Leaven-
worth County:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam, grayish brown (10YR 5/2) dry; weak, fine,
granular structure; friable, slightly hard; common
worm casts; slight effervescence; moderately alka-
line; abrupt, smooth boundary. )

C1—8 to 26 inches, dark grayish-brown (10YR 4/2) coarse silt
loam, light brownish gray (10YR 4/2) dry; wealk, fine,
faint mottles of strong brown (7.5YR 5/6) along root
channels; weak, fine, granular structure; friable,
slightly hard; few worm casts; strong effervescence;
moderately alkaline; diffuse, smooth boundary.
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C2—26 to 60 inches, grayish-brown (2.5Y 5/2) heavy very fine
sandy loam, light gray (2.5Y 7/2) dry; common, fine,
faint, mottles of strong brown (7.5YR 5/6) along root
channels; weak, very fine, platy structure; friable,
ls.lightly hard; strong effervescence; moderately alka-
ine.

The A horizon, generally the plow layer, is 3 to 9 inches
thick. It is very dark grayish-brown or dark grayish-brown
silt loam or very fine sandy loam. The C horizon is dark
grayish-brown or grayish-brown silt loam or very fine sandy
loam. In most places, loamy sand is below a depth of 35
inches. The soils have slight or strong effervescence through-
out the profile.

Haynie soils are associated with Eudora, Onawa, and Sarpy
soils. They are more loamy than Onawa soils and have a
thinner A horizon than Eudora soils. They contain less sand
throughout the profile than Sarpy soils.

Haynie silt loam (0 to 1 percent slopes) (Hy).—This
soil has the profile described as representative of the
series. Included in mapping are small areas of Eu-
dora soils and areas of soils that are sandy through-
out.

Most crops respond well to fertilization. Applying
farm manure or other sources of organic matter can
also be beneficial. Soil blowing is a serious hazard,
but it can be controlled by minimum tillage and
stubble mulching, by growing a cover crop, or by a
combination of those practices. This soil is suited to
irrigation. It is rarely flooded. Capability unit I-1;
woodland suitability group 2o01l.

Judson Series

The Judson series consists of deep, nearly level,
well-drained soils on low terraces and foot slopes
along creeks. These soils formed in alluvium.

In a representative profile the surface layer is silt
loam about 30 inches thick. It is very dark grayish
brown in the upper 20 inches and dark brown in the
lower 10 inches. The subsoil is about 20 inches of
brown and dark-brown, friable silty clay loam. The
underlying material is mottled brown silt loam.

Judson soils have high natural fertility and or-
ganic-matter content. Available water capacity is
very high, and permeability is moderate. The surface
layer is neutral or slightly acid, and the subsoil is
medium acid or slightly acid. The soils are rarely
flooded.

The native vegetation is tall grasses. These soils
are cultivated, and the main crops are corn, soybeans,
and grain sorghum. The soils are well suited to truck
farming.

Representative profile of Judson silt loam, in a
cultivated field, 2,600 feet north and 800 feet east of
the southwest corner of sec. 11, T. 9 S., R. 22 E., about
one-half mile southwest of Leavenworth, Leaven-
worth County:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam, grayish brown (10YR 5/2) dry; weak, fine,
granular structure; friable, slightly hard; plentiful
fine roots; few worm casts; slightly acid; abrupt,
smooth boundary.

A12—8 to 20 inches, very dark grayish-brown (10YR 3/2) silt
loam, dark grayish brown (10YR 4/2) dry; moderate,
fine, granular structure; friable, slightly hard; few
fine roots; few worm casts and channels; slightly
acid; gradual, smooth boundary.

A3—20 to 30 inches, dark-brown (10YR 3/3) silt loam, brown
(10YR 5/3) dry; moderate, fine, granular structure;
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friable; slightly hard; few fine roots; common, gray-
ish-brown (10YR 5/2) silt coats on ped surfaces; few
worm casts; slightly acid; gradual, smooth boundary.

B2—30 to 50 inches, brown (10YR 4/3) and dark-brown (10YR
3/3) light silty clay loam, pale brown (10YR 6/3) dry;
weak, fine and medium, subangular blocky struc-
ture; friable, slightly hard; few fine roots; common
grayish-brown (10YR 5/2) silt coats on ped surfaces;
medium acid; gradual, smooth boundary.

C—50 to 70 inches, brown (10YR 5/3) heavy silt loam, pale
brown (10YR 6/3) dry; few, fine, faint, yellowish-
brown (10YR 5/6) mottles; weak, coarse, blocky struc-
ture; friable, slightly hard; common grayish-brown
(10YR 5/2) silt coatings on ped surfaces; slightly acid.

The solum ranges from 40 to 60 inches in thickness. The A
horizon is very dark brown or very dark grayish-brown silt
loam or light silty clay loam. In places yellowish-brown and
strong-brown mottles are below a depth of 30 inches.

Judson soils are associated with Kennebec and Bremer
soils. They have higher chroma and contain more clay be-
tween depths of 20 to 40 inches than Kennebec soils. They
have less clay in the B2 horizon than Bremer soils.

Judson silt loam (0 to 1 percent slopes) (Ju)—This
soil is on low terraces and foot slopes adjacent to
major creeks. Included in mapping are small areas of
Bremer and Kennebec soils.

This soil is well suited to corn, soybeans, and grain
sorghum. It is also well suited to truck crops and
orchards, and it can be irrigated. Some areas are
leveled. Water from the creeks is used for irrigation
in most places. Most crops respond well to fertiliza-
tion. Capability unit I-1; woodland suitability group
201.

Kennebec Series

The Kennebec series consists of deep, nearly level,
moderately well drained soils on bottom land. These
soils formed in silty alluvium.

In a representative profile the surface layer is silt
loam about 45 inches thick. It is very dark brown in
the upper 20 inches and very dark grayish brown in
the lower 25 inches. The underlying material is dark
grayish-brown silty clay loam.

Kennebec soils have high organic-matter content
and natural fertility. Available water capacity is very
high, and permeability is moderate. These soils are
sometimes flooded during the growing season.

The native vegetation is tall grasses and deciduous
trees. Soybeans, grain sorghum, and corn are the
main crops.

Representative profile of Kennebec silt loam, in a
cultivated field, 500 feet north and 400 feet east of
center of sec. 17, T. 9 S., R. 21 E., Leavenworth
County:

Ap—oO0 to 6 inches, very dark brown (10YR 2/2) heavy silt loam,
dark gray (10YR 4/1) dry; weak, fine, granular struc-
ture; friable, slightly hard; plentiful fine and me-
dium roots; common worm casts and channels; neu-
tral; abrupt, smooth boundary.

A12—6 to 20 inches, very dark brown (10YR 2/2) heavy silt
loam, very dark gray (10YR 3/1) dry; moderate to
wealk, fine, granular structure; friable, slightly hard;
plentiful fine and medium roots; common worm casts
and channels; neutral; diffuse, smooth boundary.

A13—20 to 45 inches, very dark grayish-brown (10YR 3/2)
heavy silt loam, dark grayish brown (10YR 4/2) dry;
weak, fine and medium, granular structure; friable,
slightly hard; few fine roots; few worm casts; some
fine sand; neutral; diffuse, smooth boundary.

C—45 to 72 inches, dark grayish-brown (10YR 4/2) light silty
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clay loam, grayish brown (10YR 5/2) dry; weak,
coarse, prismatic structure; friable, slightly hard;
slightly acid.

The A horizon is silt loam or silty clay loam. It is black,
very dark gray, or very dark grayish brown. The C horizon is
dark gray or very dark grayish brown. In places the C
horizon is underlain by clayey material below a depth of 40
inches. Reaction is neutral or slightly acid throughout.

Kennebec soils are associated with Bremer, Eudora, Jud-
son, Wabash, and Zook soils. They contain less clay through-
out than Bremer, Wabash, or Zook soils. They have a thicker,
dark-colored A horizon than Eudora soils and contain less
coarse silt. They have less clay and lower chroma between
depths of 20 to 40 inches than Judson soils.

Kennebec silt loam (0 to 1 percent slopes) (Ke).—
This soil is on natural levees of Stranger Creek and
low bottoms of other creeks. Included in mapping are
small areas of Bremer and Wabash soils. Also in-
cluded are narrow channels and wet areas.

If adequately fertilized, this soil is suited to most
crops grown in the county. Flooding is a hazard, but
in most years it is not of long enough duration to
damage crops. Providing protection from flooding
generally is not feasible. This soil is suited to tame
grasses. The channel areas and wet places provide
habitat for wildlife or are used for woodland. Capabil-
ity unit ITw-2; woodland suitability group 3w2.

Knox Series

The Knox series consists of deep, strongly sloping
to steep, well-drained soils on uplands. These soils are
in strongly dissected areas along the Missouri River.
They formed in loess.

In a representative profile the surface layer is
about 6 inches of dark-brown silt loam (fig. 9). The
subsoil is friable silty clay loam to a depth of 60
inches. The upper part is dark yellowish brown. The
lower part is yellowish brown.

Knox soils have high available water capacity, mod-
erate permeability, and medium natural fertility.
They are medium acid to slightly acid throughout.
Lime is beneficial to most crops, especially legumes.
Most crops respond well to fertilization.

The native vegetation is timber, and the principal
trees are oak, hickory, and walnut. Wheat and grain
sorghum are the main crops. Orchards, hay, tame
pasture, and woodland are well suited.

Representative profile of Knox silt loam in a culti-
vated field, 2,000 feet west and 800 feet north of
southeast corner of sec. 11, T. 10 S,, R. 23 E., about 1
mile southwest of Wolcott, Wyandotte County:

Ap—0 to 6 inches, dark-brown (10YR 3/3) silt loam, brown
(10YR 5/3) dry; weak, fine, granular structure; fria-
ble, slightly hard; plentiful fine roots; common worm
casts; slightly acid; abrupt, smooth boundary.

B21t—6 to 14 inches, dark yellowish-brown (10YR 4/4) silty
clay loam, light yellowish brown (10YR 6/4) dry;
moderate, fine, subangular and angular blocky
structure; friable, hard; few fine roots; grayish-
brown (10YR 5/2) silt coatings on ped surfaces;
slightly acid; clear, smooth boundary.

B22t—14 to 23 inches, dark yellowish-brown (10YR 4/4) light
silty clay loam, light yellowish brown (10YR 6/4) dry;
weak, medium and fine, subangular blocky struc-
ture; friable, slightly hard; few fine roots, many
open pores; slightly acid; gradual, smooth boundary.

B31t—23 to 39 inches, dark yellowish-brown (10YR 4/4) light
silty clay loam, light yellowish brown (10YR 6/4) dry;
weak, coarse, blocky structure; friable, slightly hard;

few fine roots; many open pores; slightly acid; grad-
ual, smooth boundary.

B32—39 to 60 inches, yellowish-brown (10YR 5/4) light silty
clay loam, very pale brown (10YR 7/4) dry; weak,
coarse, prismatic structure; friable, slightly hard;
few fine roots; few, fine, faint, yellowish-brown
(10YR 5/6) and grayish-brown (10YR 5/2) mottles in
lower part; slightly acid.

The solum ranges from 36 to more than 60 inches in

Figure 9.—-Profile of Knox silt loam showing prismatic structure
and loess parent material.



22

thickne<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>