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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

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

Locating Soils

All the soils of Douglas County are shown on
the detailed map at the back of this publication.
This map consists of many sheets made from
aerial photographs, Each sheet is numbered to
correspond with a number on the Index to Map
Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by 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 county in alphabetic order by map sym-
bol and gives the capability classification, range
site, pasture suitability group, and woodland
group in which the soil has been placed. It
shows the page on which the soil is described
and the pages on which each capability unit,
range site, and pasture suitability group is
described.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suita-

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

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the eapability units, the range
sites, and the pasture suitability groups.

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

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Use of Soils for Wildlife Habitat.”

Ranchers and others can find, under “Man-
agement of Soils Used for Grassland,” group-
ings of the soils according to their suitability
for range and pasture, and also the names of
many of the plants that grow on each range
site and in pasture.

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and
recreation areas in the sections “Engineering
Uses of the Soils” and “Use of Soils for Recre-
ational Development.”

Engineers and builders can find, under “En-
gineering Uses of the Soils,” tables that contain
test data, estimates of soil properties, and in-
formation about soil features that affect en-
gineering practices.

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

Newcomers in Douglas County may be espe-
cially interested in the section “General Soil
Map,” where broad patterns of soils are de-
scribed. They may also be interested in the in-
formation about the county given in the section
“Environmental Factors Affecting Soil Use.”

Cover:

Vinland and Sogn soils are in the immediate fore-
ground of this landscape south and east of Lawrence;
Martin and Woodson soils are dominant in the background.
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SOIL SURVEY OF DOUGLAS COUNTY, KANSAS

BY HAROLD P. DICKEY, JEROME L.

ZIMMERMAN, ROBERT O.

PLINSKY, AND RICHARD D. DAVIS,

SOIL CONSERVATION SERVICE

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

OUGLAS COUNTY is in the northeastern part of
Kansas (fig. 1). It has a total area of about 474
square miles, or 303,360 acres. The population of Doug-
las County was 59,375 in 1973. Seventy-eight percent
of the people live in Lawrence, the county seat, which
iﬁ_in the north-central part of the county on the Kansas
iver.

Farming is one of the most important parts of the
economy in Douglas County, and about 47 percent of
the acreage is cultivated. Corn, grain sorghum, soy-
beans, wheat, and alfalfa are the principal crops.
Livestock production and dairy operations are also im-
portant.

Various industries, the University of Kansas, Haskell
Indian Junior College, and Baker University, are
also important to the economy of Douglas County.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Douglas County, where they are located,
and how they can be used. The soil scientists went into
the county 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
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Figure 1.—Location of Douglas County in Kansas.

slopes; the size and nature 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 nature 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 profiles
with those in counties nearby and in places more dis-
tant. They classified and named the soils according to
nationwide, uniform procedures. The soil series and
the soil phase are the categories of soil classification
most used in a local survey.

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

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other character-
istic that affects use of the soils by man. On the basis
of such differences, a soil series is divided into phases.
The name of a soil phase indicates a feature that
affects management. For example, Martin silty clay
loam, 1 to 3 percent slopes, is one of several phases
within the Martin 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 photographs.
These photographs show woodlands, buildings, field
borders, trees, and other details that help in drawing
boundaries accurately. The soil map at the back of this
publication was prepared from aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, 2 map-
ping 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
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2 SOIL SURVEY

some 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 different
series, or of different phases within one series. One such
kind of mapping unit, the soil complex, is shown on
the soil map of Douglas County.

A soil complex consists of areas of two or more
soils, so intricately mixed or so small 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. Generally, the
name of a soil complex consists of the names of the
dominant soils, joined by a hyphen. Eudora-Kimo com-
plex is an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely eroded,
or so variable that it has not been 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. Stony steep i1and is
a land type in this survey.

While a soil survey is in progress, soil scientists
take soil samples needed for laboratory measurements
and for the engineering tests. Laboratory data from the
same kind of soil in other places are also assembled.
Data on yields of crops under defined practices are
assembled from farm records and from field or plot
experiements on the same kind of soil, Yields under
defined management are estimated for all the soils.

Soil scientists observe how soils behave when used as
a growing place for native and cultiveted plants, and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permea-
bility of the soil or to its high water table. They see
that streets, road pavements, and foundations for
houses are cracked on a named kind of soil and they
relate this failure to the high shrink-swell potential of
the soil material. Thus, they use observation and know-
ledge of soil properties, together with available re-
search data, to predict limitations or suitability of soils
for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agron-
omists, engineers, and others, They then adjust the
groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their be-
havior under current 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 Douglas County.
A soil association is a landscape 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 assoc-
iation 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 suit-
able for a certain kind of land use. Such a map is a use-
ful general guide in managing a watershed, a wooded
tract, or a wildlife area, or in planning engineering
works, recreational facilities, and community devel-
opments. 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 one association ordinarily differ
in slope, depth, stoniness, drainage, and other char-
acteristics that affect their management.

Soil association names and delineations on the gen-
eral soil map do not fully agree with those of the gen-
eral soil map in adjacent counties published at different
dates Differences in the maps are the result of im-
provement in the classification or refinements in soil
series concepts.

The five soil associations in Douglas County are dis-
cussed in the following paragraphs.

1. Martin-Sogn-Vinland Association

Deep, moderately well drained, gently sloping to
strongly sloping soils and shallow, sloping to moder-
ate(lly, steep, somewhat excessively drained soils; on up-
lands

This association (fig. 2; is on uplands in areas that
have narrow to moderately wide, convex ridgetops;
sloping to moderately steep side slopes; and many
drainageways. The soils formed in residuum derived
from interbedded limestone and medium textured and
moderately fine textured shale.

This association makes up about 48 percent of the
county. Martin soils make up about 35 percent of this
association; Sogn soils, 18 percent; and Vinland soils,
14 percent. The remaining 33 percent is minor soils of
the Oska, Woodson, Kennebec, Gymer, Pawnee, Sibley-
ville, and Morrill series.

Martin soils are deep, gently sloping to strongly
sloping, moderately well drained soils. They are mainly
on foot slopes and the lower parts of side slopes, but
are on ridgetops and the upper parts of side slopes
in places. The surface layer is very dark brown silty
clay loam, and the subsoil is very dark grayish brown
to grayish brown silty clay.

Sogn soils are shallow, sloping to moderately steep,
somewhat excessively drained soils on side slopes above
Vinland soils. The surface layer is very dark gray to
dark brown silty clay loam. Limestone is at a depth of
about 12 inches.

Vinland soils are shallow, sloping to moderately
steep, somewhat excessively drained soils on side slopes
above Martin soils and below Sogn soils. They formed
in material weathered from shale. The surface layer is
very dark gray silty clay loam. Medium textured and
moderately fine textured shale is at a depth of 10 to 20
inches.

Woodson, Pawnee, and Morrill soils are on ridgetops
above Sogn soils. Oska soils are immediately above Sogn
soils on side slopes, and Gymer and Sibleyville soils are
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Figure 2.—Pattern of soils in Martin-Sogn-Vinland association.

on side slopes below Sogn soils. Kennebec soils, chan-
neled, are in small valleys of meandering streams.

About 55 percent of the acreage of this association is
used for pasture, 35 percent for cultivated crops, and
10 percent for urban purposes and recreation. Most of
the limestone quarries in the county are in this asso-
ciation. The soils in this association are being devel-
oped more and more for urban and recreation uses.
Livestock farming and general cash-grain farming are
the main enterprises.

The main concerns of management are maintaining
and improving grass production, controlling water
erosion, and maintaining and improving fertility and
tilth of the cultivated soils.

Wheat, soybeans, grain sorghum, and corn are the
main crops. The main limitations for urban develop-
ment are slow percolation, high shrink-swell potential,
shallow depth to bedrock of Sogn and Vinland soils,
and, in some areas, steep slopes.

2. Wabash-Kennebec-Reading Association

Deep, nearly level, well drained to very poorly drained
soils; on bottom lands

This association is on flood plains and terraces of the

larger streams. It makes up about 12 percent of the
county. Wabash soils make up about 43 percent of this
association; Kennebec soils, 26 percent; and Read-
ing soils, 19 percent. The remaining 12 percent is
minor soils of the Leanna and Judson series (fig. 3)
and the Wakarusa River.

Wabash soils are nearly level, poorly drained to
very poorly drained soils in backwater areas on high
bottoms and low terraces adjacent to the uplands. The
surface layer typically is black silty clay, and the sub-
soil is black and very dark gray silty clay.

Kennebec soils are nearly level, well drained to mod-
erately well drained soils on first bottoms adjacent to
streams. Flooding is common on these soils. The surface
layer is very dark brown and black silt loam and silty
clay loam. Below this is very dark grayish brown silty
clay loam,

Reading soils are nearly level, well drained soils on
high bottoms and terraces. They are either in the same
landscape position as Wabash soils or are between
Kennebec and Wabash soils. The surface layer is very
dark brown silt loam, and the subsoil is very dark
brown to dark grayish brown silty clay loam.

Leanna soils are on high bottoms and terraces in the
southern part of the county and are occasionally flooded.
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Figure 3.—Pattern of soils in Wabash-Kennebec-Reading association.

Judson soils are on a nearly level terrace of the Kansas
River.

Most areas of this association are used for cultivated
crops. A few small areas are used for woodland or wild-
life habitat. General cash-grain farming is the main en-
terprise.

The main concerns of management are improving
drainage, preventing flooding, and maintaining and im-
proving fertility and tilth.

Corn, soybeans, wheat, and grain sorghum are the
main crops. Kennebec, Reading, and Judson soils are
suited to trees. The main limitation for urban devel-
opment is the possibility of flooding.

3. Pawnee-Woodson-Morrill Association

Deep, nearly level to strongly sloping, well drained
to somewhat poorly drained soils; on uplands

This association is in areas that have broad and
moderately wide ridgetops and long, sloping side slopes.
The soils formed in glacial till, glaciofluvial deposits,
and old alluvial clayey sediment.

This association makes up about 9 percent of the
county. Pawnee soils make up about 36 percent of this
association; Woodson soils, 28 percent; and Morrill
soils, 15 percent. The remaining 21 percent is minor
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soils of the Martin, Silbeyville, Sogn, Vinland, Kenne-
bec, Sharpsburg, Gymer, Thurman, and Oska series.

Pawnee soils are gently sloping to sloping, moder-
ately well drained soils on side slopes below Woodson
soils. In some places where Woodson soils are not in
the landscape, Pawnee soils are on both ridgetops and
side slopes. The surface layer is very dark gray clay
loam, and the subsoil is dark grayish brown to yellow-
ish brown clay.

Woodson soils are nearly level to gently sloping,

somewhat poorly drained soils on broad ridgetops. The.

surface layer is very dark gray silt loam and silty clay
loam, and the subsoil is very dark gray to dark brown
silty clay.

Morrill soils are sloping to strongly sloping, well
drained soils generally on side slopes below Woodson
or Pawnee soils. In some places, they are on narrow
ridgetops. The surface layer is very dark gray clay
loam, and the subsoil is dark brown to reddish brown
clay loam.

Martin, Sibleyville, Sogn, and Vinland soils are on
the lower side slopes. Kennebec soils, channeled, are
in small drainageways. Sharpsburg, Gymer, and Thur-
man soils are on the bluffs along the Kansas River
Valley.

Most areas of this association are used for cultivated
crops. Some areas are used for pasture and urban uses.
General cash-grain farming and livestock farming are
the main enterprises.

The main concerns of management are controlling
water erosion and maintaining and improving fer-
tility and tilth. Maintenance and improvement of grass
production are needed in areas used for grazing.

Wheat, corn, soybeans, and grain sorghum are the
main crops. The main limitations for urban develop-
ment are slow percolation and high shrink-swell poten-
tial.

4. Sibleyville-Martin-Woodson Association

Moderately deep, well drained, sloping to strongly slop-
ing soils and deep, moderately well drained and some-
what poorly drained, nearly level to strongly sloping
soils; on uplands

This association is in areas that have broad ridge-
tops, long, sloping side slopes, and numerous drainage-
ways. The soils formed in material weathered from
shale and sandstone, and in loess and old alluvium.

This association makes up about 24 percent of the
county. Sibleyville soils make up about 48 percent of
this association ; Martin soils, 19 percent; and Woodson
soils, 15 percent. The remaining 18 percent consists of
minor soils of the Kennebec, Basehor, Vinland, Pawnee,
Morrill, and Sogn series.

Sibleyville soils are moderately deep, sloping to
strongly sloping, well drained soils generally on side
slopes. The surface layer is very dark grayish brown
loam, and the subsoil is dark brown loam. Depth to
sandstone or loamy shale ranges from 24 to 40 inches.

Martin soils are deep, gently sloping to strongly slop-
ing, moderatey well drained soils on the lower parts of
the side slopes. The surface layer is very dark brown
silty clay loam, and the subsoil is very dark grayish
brown to grayish brown silty clay.

Woodson soils are deep, nearly level and gently slop-
ing, somewhat poorly drained soils on broad ridgetops.
The surface layer is very dark gray silt loam and silty
clay loam, and the subsoil is very dark gray to dark
brown silty clay.

Pawnee and Morrill soils are on ridgetops and the
upper parts of side slopes. Basehor, Vinland, and Sogn
soils are on sloping and strongly sloping side slopes.
Kennebec soils, channeled, are in small drainageways.

About .70 percent of the acreage of this association
is used for cultivated crops, and the rest is used for
pasture. A few small areas are used for recreation and
wildlife habitat. General cash-grain farming and live-
stock farming are the main enterprises.

The main concerns of management are controlling
water erosion and maintaining and improving fertility
and tilth., Maintenance and improvement of grass pro-
duction are needed in areas used for grazing.

Wheat, soybeans, grain sorghum, and corn are the
main crops. The main limitations for urban develop-
ment are slow percolation, high shrink-swell potential,
and moderate depth to bedrock.

5. Eudora-Kimo Association

Deep, nearly level to gently undulating, well drained
and somewhat poorly drained soils; on bottom lands

This association is on the flood plain of the Kansas
River (fig. 4). It makes up about 7 percent of the
county. Eudora soils make up 50 percent of this asso-
ciation and Kimo soils, 26 percent. About 11 percent of
the association is Riverwash and Sarpy and Judson
soils, and about 13 percent is the Kansas River.

Eudora soils are nearly level to gently undulating,
well drained soils in the higher areas of the gently un-
dulating flood plains. The surface layer is very dark
grayish brown silt loam, and the underlying material
is dark grayish brown to grayish brown silt loam.

Kimo soils are nearly level, somewhat poorly drained
soils in low areas of the gently undulating flood plains.
The surface layer is very dark gray to black silty clay
loam and silty clay. The next layer is dark gray silty
clay loam. The underlying material is grayish brown
silt loam.

Riverwash consists of an unstable mixture of sandy
and loamy sediment in the lowest level along the Kansas
River. Sarpy soils are on flood plains adjacent to the
river, and Judson soils are on terraces along the river.

With the exception of industrial and urban areas,
nearly all areas of this association are used for cul-
tivated crops. A narrow area adjacent to the river is
wooded. Sand is mined from the river and a few sand
pits are along the river. The soils in this association are
being developed more and more for industrial and urban
uses. General cash-grain farming is the main enter-
prise.

The main concerns of management are controlling
soil blowing and maintaining fertility and tilth, Water
ponds on Kimo soils following periods of excessive pre-
cipitation and this affects row crops grown on these
soils. Flooding is rare but damaging.

Corn, alfalfa, soybeans, and wheat are the main
crops. These soils are well suited to vegetable crops,
orchards, and trees. They are suited to irrigation, and
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Figure 4,—Pattern of soils in Eudora-Kimo association.

water is available from wells or from the river. Limi-
tations for urban development are possible flooding and
contamination of ground water by sewage effluent.

Descriptions of the Soils

The soil series and mapping units in Douglas County
are described in this section. Each soil series is de-
scribed in detail, and then, briefly, each maping unit
in that series is described. Unless it is specifically men-
tioned otherwise, it is to be assumed that what is stated
about the soil series holds true for 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 mapping 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 underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second is much more detailed and is for
those who need to make thorough and precise studies
of soils. The profile described in the series is represen-
tative for mapping units in that series. If the profile of
a given mapping unit is different from the one de-

scribed for the series, these differences are stated in de-
scribing the mapping unit, or they are differences that
are apparent in the name of the mapping unit. Color
terms are for moist soil unless otherwise stated.

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

Preceeding the name of each mapping unit is the
symbol that identifies the mapping unit on the detailed
soil map. Listed at the end of the description of each
mapping unit are the capability unit, range site, pas-
ture suitability group, and woodland group in which
the mapping unit has been placed. The page for the
description of each capability unit, range site, and pas-
ture suitability group can be learned by referring to
the “Guide to Mapping Units” at the back of this sur-
vey.

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 (19).1

! Italic numbers in parentheses refer to Literature Cited, p. 71
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TABLE 1.—Acreage and proportionate extent of the soils

Map symbol Soil name Acres Percent
Be Basehor complex, 7 to 15 percent slopes 3,310 1.1
Et Eudora silt loam e 1,530 5
Ev Eudora-Kimo complex 6,785 2.3
Ew Eudora-Kimo fine sandy loams, overwash ____ 4,355 14
Ge Gravelly land - 375 1
Gm Gymer silt loam, 1 to 3 percent slopes 3,645 1.2
Gy Gymer silt loam, 3 to 8 percent slopes 2,730 9
Ju Judson silt loam . ______________ - 1,210 4
Kb Kennebec silt loam N — 7,815 2.6
Ke Kennebec soils, channeled 10,575 3.5
Km Kimo silty clay loam 1,090 4
Le Leanna silt loam _____ 1,695 .6
Mb Martin silty clay loam, 1 to 3 percent slopes 4,440 1.5
Mc Martin silty clay loam, 3 to 7 percent slopes _ 50,210 16.7
Mh Martin soils, 8 to 7 percent slopes, eroded 7,640 2.5
Mo Martin-Oska silty clay loams, 3 to 6 percent slopes 14,250 4.7
Mr Morrill clay loam, 3 to 7 percent slopes — . ______ 3,765 1.2
Ms Morrill clay loam, 7 to 12 percent slopes _ 475 2
Qe Oska silty clay loam, 3 to 6 percent slopes — 15,360 5.1
Pb Pawnee clay loam, 1 to 3 percent slopes _ - 21170 N
Pe Pawnee clay loam, 3 to 7 percent slopes 10,825 3.6
Ph Pawnee clay loam, 3 to 7 percent slopes, eroded ___- —-— 595 2
Re Reading silt loam 6,640 2.2
Ro Riverwash 955 3
Sb Sarpy-Eudora complex, overwash 2,135 q
Se Sharpsburg silt loam, 1 to 4 percent slopes 525 2
Sd Sharpsburg silt loam, 4 to 10 percent slopes ___ 1,390 b
Sh Sibleyville loam, 3 to 7 percent slopes 16,905 5.6
So Sibleyville loam, 3 to 7 percent slopes, eroded 1,560 .5
Ss Sibleyville complex, 3 to 7 percent slopes 10,790 3.0
St Sibleyville complex, 3 to 7 percent slopes, eroded 975 3
Sv Sibleyville complex, 7 to 15 percent slopes 3,885 1.3
Sw Sogn-Vinland complex, 5 to 20 percent slopes 14,480 4.8
Sx Stony steep land __ _ 11,110 3.7
Te Thurman complex, 4 to 10 percent slopes 580 2
Ve Vinland complex, 3 to 7 percent slopes —— 4,215 14
Vh Vinland complex, 3 to 7 percent slopes, eroded _____ 910 3
Vm Vinland-Martin complex, 7 to 15 percent slopes ____ 17,490 5.8
We Wabash silty clay loam 6,980 2.3
Wh Wabash silty clay —___ N - 8,125 2.7
Wo Woodson silt loam, 0 to 1 percent slopes __ —— 1,635 b
Ws Woodson silt loam, 1 to 3 percent slopes 31,360 104
Wx Woodson silty clay loam, 1 to 8 percent slopes, eroded 630 2

Borrow pits - —— 495 2
Quarries 415 .1
Water areas (more than 40 acres in size) ——____._ 2,048 .6
Water areas (less than 40 acres in size) 2,382 8

Total 303,360 100.0

The names, descriptions, and delineations of soils
in this soil survey do not always agree fully with soil
maps of adjoining counties published at an earlier
date. Differences result from better knowledge of soils
or modification and refinements in soil series concepts.
In addition, the correlation of a recognized soil is based
upon the acreage of that soil and the dissimilarity to
adjacent soils within the survey area. Frequently, it
is more feasible to include soils that are small in extent
with similar soils, where management and response are
much the same, rather than set them apart as individ-
uals. The soil descriptions reflect these combinations.
Other differences are brought about by the predom-
inance of different soils in taxonomic units made up of
two or three series. Still another difference is caused by
the range in slope allowed within the mapping unit for
each survey. In industrial and urban areas, the delin-

eations of soil are inferred boundaries. These areas
have been disturbed by cutting and filling with earth
moving equipment.

Small areas of highly contrasting soils or special fea-
tures, such as rock outcrops, that affect the use of soils
are shown on the soil map by spot symbols. The spot
symbols used are listed on the legend sheet under ‘““Soil
Survey Data.” Not all of the symbols listed are used on
the map of Douglas County, but the spot symbols that
have been used are discussed in the following para-
graphs.

Rock outcrops are in areas of moderately deep and
deep soils that do not ordinarily have outcrops of
bedrock. Each symbol represents an area of about 1 to
3 acres. Rock outcrops interfere with tillage and har-
vesting. They are also significant in the construction of
conservation measures such as terraces and waterways.
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Each symbol for a severely eroded spot represents an
area of about 2 acres. Crop growth is generally poor
in these areas because of low fertility and poor tilth.
If clayey material has been exposed by erosion, a seed-
bed is difficult to prepare.

The native vegetation on all of the soils in Douglas
County is tall and mid grasses unless otherwise stated.

Basehor Series

The Basehor series consists of shallow, yvell drained,
strongly sloping soils on uplands. These soils formed in
material weathered from fine-grained sandstone. Native
vegetation is hardwood trees with an open canopy and
on understory of woody shrubs and tall prairie grasses.

In a representative profile, the surface layer is dark
brown loam about 4 inches thick. The subsoil is yel-
lowish brown, very friable fine sandy loam about &
inches thick. Fine-grained sandstone is at a depth of
12 inches. )

Permeability is moderately rapid. Available water
capacity is very low, and natural fertility is low.

Representative profile of Basehor loam, in an area of
Basehor complex, 7 to 15 percent slopes, in a wooded
pasture, 850 feet east and 2,500 feet north of the
southwest corner of sec. 25, T. 14 S., R. 20 E.:

A1—0 to 4 inches; dark brown; (10YR 4/3) loam; weak to
moderate very fine and medium granular structure;
very friable; many fine roots; slightly acid; clear
smooth boundary.

B2—4 to 12 inches; yellowish brown (10YR 5/4) fine sandy
loam; weak fine and medium granular structure;
very friable; many roots; medium acid; clear

smooth boundary.
R—12 inches; yellowish brown hard fine-grained sandstone.

Thickness of the solum ranges from 10 to 20 inches. Re-
action ranges from slightly acid to strongly acid. The Al
horizon is dark brown to dark grayish brown loam or fine
sandy loam. The B2 horizon is fine sandy loam or loam. In
some pedons, a C horizon is present.

Basehor soils are near Sibleyville and Vinland soils. Base-
hor soils contain less clay in the B2 horizon and are less
deep to sandstone than Sigleyville soils. They have a lighter
colored Al horizon than Vinland soils.

Be—Basehor complex, 7 to 15 percent slopes. This
complex consists of strongly sloping, shallow, mod-
erately deep, and deep loamy soils that formed in ma-
terial weathered from sandstone.

About 50 percent of this complex is Basehor loam,
about 25 percent is a loamy soil that is 20 to 40 inches
deep over sandstone or sandy shale, and 20 percent is
a loamy soil that is more than 40 inches deep. Basehor
loam has the profile described as representative for the
series. It is mostly on the steeper side slopes, but in
some areas it is on ridges. The loamy soil that is 20 to
40 inches deep has colors and textures similar to those
of the Basehor soil. It is on ridges and the less steep
side slopes. The loamy soil that is more than 40 inches
deep also has colors and textures similar to those of the
Basehor soil, but it is on foot slopes along small drain-
ageways.

Included with these soils in mapping were a few
small areas of Vinland soils and sandstone outcrops.

The erosion hazard is high if a cover of plants is not
maintained.

Most of the acreage of this complex is used for pas-
ture. Native vegetation is hardwood trees, shrubs, and

tall prairie grasses. A few acres have been cleared of
trees and planted to tame grasses, and a few areas are
cultivated. Capability unit VIe-3, Shallow Savannah
rzénge site, pasture suitability group G, woodland group
5d.

Eudora Series

The Eudora series consists of deep, well drained,
nearly level to gently undulating soils on flood plains.
These soils formed in loamy alluvium. Native vegeta-
tion is tall prairie grasses and deciduous trees.

In a representative profile, the surface layer is very
dark grayish brown silt loam about 12 inches thick.
The underlying material is dark grayish brown coarse
silt loam.

Natural fertility and available water capacity are
high. Permeability is moderate.

Representative profile of Eudora silt loam, in a cul-
tivated field, 125 feet south and 50 feet west of the
northeast corner of sec. 15, T. 12 S, R. 19 E.:

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate medium granular structure;
very friable; slightly acid; gradual smooth bound-

ary.

A12—17 to 12 inches; very dark grayish brown; (10YR 3/2)
silt loam; moderate medium granular structure;
very friable; many worm casts; slightly acid;
gradual smooth boundary.

C1—12 to 23 inches; dark grayish brown (10-YR 4/2)
coarse silt loam; massive; very friable; many
worm casts; mildly alkaline; gradual smooth
boundary.

C2—23 to 40 inches; dark grayish brown (10YR 4/2) coarse
silt loam; massive; very friable; few worm casts;
a layer of silty clay loam at a depth of 33 to 34
inches; mildly alkaline; gradual smooth boundary.

C3—40 to 48 inches; dark grayish brown (10YR 4/2) silt
loam; massive; very friable; mildly alkaline; clear
smooth boundary.

C4—48 to 72 inches; grayish brown (10YR 5/2) coarse silt
loam; massive; very friable; some thin sandy and
clayey layers less than 1 inch thick; strongly ef-
fervescent; mildly alkaline.

The A horizon ranges from 10 to 20 inches in thickness.
In places where sediment was deposited by the flood in
1951, it is dark grayish brown. It is silt loam, fine sandy
loam, or very fine sandy loam. Reaction ranges from slightly
acid to neutral. The C horizon above a depth of 86 inches
is generally silt loam that has thin layers of more sandy
or clayey material. Below a depth of 36 inches, it is silt
loam, loam, very fine sandy loam, fine sandy loam, or loamy
very fine sand that is generally calcareous.

Ludora soils are near Kimo, Sarpy, and Judson soils.
Eudora soils contain less clay in the upper 40 inches than
Kimo soils. They contain less sand throughout than Sarpy
soils. They contain less clay throughout and are dark
colored to a shallower depth than Judson soils.

_Et—Eudora silt loam. This nearly level soil is on the
higher parts of the flood plain of the Kansas River.
Individual areas are 4 to 160 acres in size. Flooding
is rare. This soil .has the profile described as represen-
tative for the series. Slopes are 0 to 1 percent.

Ing:luded .w1'.ch this soil in mapping were small areas
of Kimo soils in depressions and Sarpy soils on ridges.
Sarpy soils are generally shown on the soil'map by a
sand spot symbol.
_ Most of the acreage of this soil is cultivated. One area
inside the Lawrence city limits has been developed for
urban use. This soil is well suited to all crops commonly
grown in this county including vegetables. Capability
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unit I-1, Loamy Lowland range site, pasture suitability
group A-1, woodland group 2o.

Ev—Eudora-Kimo complex. This complex of nearly
to gently undulating soils is on the flood plain of the
Kansas River. Individual areas are 10 to 2,000 acres in
size. Slopes are 0 to 3 percent,

About 60 percent of this complex is Eudora silt
loam, and about 30 percent is Kimo silty clay loam.
Eudora silt loam is on the higher parts of the land-
scape, and Kimo silty clay loam is on the lower parts,
which are generally concave or depressional. Eudora
silt loam is lighter colored than Kimo silty clay loam.

Included with these soils in mapping were areas of a
soil similar to Kimo soils but less clayey. This included
soil is between Eudora and Kimo soils or is in depres-
sions adjacent to Eudora soils. Also included were
small areas of soils similar to Eudora silt loam on short
steep slopes and areas of Sarpy and Wabash soils.

Soil blowing is a slight hazard on Eudora soils, and
ponding is a slight hazard on Kimo soils. Flooding is
rare, The main concern of management is removing or
controlling excess water.

Most of the acreage of this complex is cultivated.
This complex is well suited to all erops commonly
grown in this county, including vegetables. A few areas
have been developed for urban use. Capability unit
IIw-1; Eudora soils in Loamy Lowland range site, pas-
ture suitability group A-1 and woodland group 20;
Kimo soils in Clay Lowland range site, pasture suit-
ability group E, and woodland group 3o.

Ew—Eudora-Kimo fine sandy loams, overwash.
These nearly level to gently undulating soils are on the
lower parts of the flood plain of the Kansas River. In-
dividual areas are 50 to 1,000 acres in size. Slopes are
0 to 2 percent.

About 65 percent of this complex is Eudora soils,
and about 25 percent is Kimo soils. Eudora soils are on
the higher parts of the landscape, and Kimo soils are
on the lower parts, which are generally concave or
depressional. These soils generally have a surface layer
of dark grayish brown fine sandy loam ,the result of
floods that have deposited 6 to 24 inches of sandy sedi-
ment. Following the floods, several areas were plowed
to a depth of 20 to 48 inches.

Included with these soils in mapping were small
areas of Sarpy soils, generally shown on the soil map
by a sand spot symbol.

Soil blowing is a slight hazard on Eudora soils, and
ponding water is a slight hazard on Kimo soils. Flood-
ing is rare. The main concerns of management are con-
trolling soil blowing and removing or controlling excess
water,

Most of the acreage of this complex is cultivated.
This complex is well suited to all crops commonly grown
in this county, including vegetables. A few areas have
been developed for urban use. Capability unit IIw-1;
Eudora soils in Loamy Lowland range site, pasture
suitability group A-1, and woodland group 20; Kimo
soils in Clay Lowland range site, pasture suitability
group E, and woodland group 3o0.

Gravelly Land
Ge—Gravelly land. This land type is made up of

small, scattered areas of glacial gravel intermingled
with glacial soils—Morrill clay loam, 8 to 7 percent
slopes; Morrill clay loam, 7 to 12 percent slopes; and
Pawnee clay loam, 3 to 7 percent slopes. It is in isolated
areas near Lawrence and Clinton, generally below areas
of glacial soils. Individual areas are long and narrow
and range from 5 to 100 acres in size.

In most places the surface layer is clay loam or gra-
velly clay loam and the subsoil is gravelly clay loam.
:CI‘here are quartzite stones in most areas of this land
ype.

Included with this land type in mapping were small
areas of Sogn-Vinland complex, 5 to 20 percent slopes.

The main concern of management is maintaining
grass stands. Nearly all areas of this unit are used
for pasture, and cultivation is impractical in most areas.
Native vegetation is mid and tall prairie grasses. Ca-
pability unit VIe-1, Loamy Upland range site, pasture
suitability group H, not assigned to a woodland group.

Gymer Series

The Gymer series consists of deep, well drained,
gently sloping to sloping soils on uplands. These soils
formed in loamy sediment. The native vegetation is
generally tall prairie grasses, but on some sloping areas,
the native vegetation is a combination of oak-hickory
forest with an understory of tall prairie grasses.

In a representative profile the surface layer is very
dark grayish brown silt loam about 15 inches thick.
The subsoil extends to a depth of more than 60 inches.
It is dark brown, firm silty clay loam.

Available water capacity and natural fertility are
high. Permeability is moderately slow.

Most of these soils are cultivated. They are well
suited to all of the crops commonly grown in the
county.

Representative profile of Gymer silt loam, 3 to 8
percent slopes, in a cultivated field, 600 feet south
and 70 feet west of the northeast corner of SE1/ sec.
4, T.12S.,,R. 18 E.:

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2)
heavy silt loam; moderate fine granular structure;
friable; slightly acid; gradual smooth boundary.

AB-—6 to 15 inches; very dark grayish brown (10YR 3/2)
heavy silt loam; moderate fine subangular blocky
structure and moderate fine granular structure;
friable; slightly acid; gradual smooth boundary.

B21t—15 to 20 inches; dark brown (7.5YR 8/2) silty clay
loam; moderate medium and fine subangular blocky
structure; firm; slightly acid; gradual smooth
boundary.

B22t-—20 to 34 inches; dark brown (7.5YR 4/2) silty clay
loam; moderate medium and fine subangular blocky
structure; firm; slightly acid; gradual smooth
boundary.

B3—34 to 68 inches; dark brown (7.5YR 4/2) silty clay
loam; moderate medium and fine subangular %Iocky
structure; firm; slightly acid.

The A1 horizon is mostly silt loam, but it ranges to light
silty clay loam in some places. Reaction is slightly acid to
strongly acid. The B and C horizons range from brown to
reddish brown and from silty clay loam or clay loam to light
silty clay. Reaction is slightly acid to medium acid. Lime-
stone is at a depth of more than 5 feet in places.

Gymer soils are near Martin, Oska, Sharpsburg, and
Thurman soils. Gymer soils are browner and less clayey
than Martin soils. They are deeper to limestone than Oska
soils, which are underlain by limestone at a depth of 40
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inches or less. Gymer soils have a brown to reddish brown
B horizon, whereas Sharpsburg soils have a dark grayish
brown B horizon. Gymer soils are not so sandy as Thurman
soils.

Gm—Gymer silt loam, 1 to 3 percent slopes. This
gently sloping soil is on ridgetops. Individual areas are
8 to 120 acres in size. This soil has a profile similar
to the one described as representative for the series,
but it is underlain by limestone at a depth of 5 to 9
feet.

Included with this soil in mapping were small areas
of a similar soil that is underlain by limestone at a
depth of 40 to 60 inches. Small areas of Oska, Martin,
and Woodson soils were also included.

Runoff is medium. The erosion hazard is slight to
moderate. The main concern of management is con-
trolling erosion.

Most of the acreage of this soil is cultivated. This
soil is well suited to all crops commonly grown in the
county. Capability unit ITe-2, Loamy Upland range
site, pasture suitability group A-2, not assigned to a
woodland group.

Gy—Gymer silt loam, 3 to 8 percent slopes. This
sloping soil is on lower side slopes and foot slopes. In-
dividual areas are 5 to 180 acres in size. This soil has
the profile described as representative for the series.

Included with this soil in mapping were small areas
of Martin, Morrill, Thurman, and Sharpsburg soils.
Also included were some similar soils that have a lighter
colored surface layer and subsurface layer. A few small
eroded areas are generally shown on the soil map by a
severely eroded spot symbol.

Runoff is medium to rapid. The erosion hazard is
moderate to high. The main concern of management is
controlling erosion.

About 60 percent of the acreage of this soil is cul-
tivated, and the rest is used for tame and native grass
pasture. Some areas in native grass have a partial stand
of trees. This soil is suited to all crops commonly grown
in the county. Capability unit ITIe-1, Loamy Upland
range site, pasture suitability group A-2, not assigned
to a woodland group.

Judson Series

The Judson series consists of deep, well drained to
moderately well drained, nearly level loamy soils on
terraces along the major rivers. These soils formed in
alluvium. Native vegetation is tall prairie grasses and
deciduous trees.

In a representative profile, the surface layer is very
dark grayish brown silt loam about 14 inches thick. The
subsoil extends to a depth of 47 inches. It is friable,
very dark grayish brown silt loam to a depth of 21
inches and very dark grayish brown and dark grayish
brown silty clay loam below. The underlying material
is grayish brown and light brownish gray silt loam.

Available water capacity and natural fertility are
high. Permeability is moderate.

Representative profile of Judson silt loam, in a cul-
tivated field, 1,050 feet north and 75 feet east of the
southwest corner of sec. 17, T. 12 S,, R. 20 E.:

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam; weak fine granular structure; very fri-

able; few worm casts; clear smooth
boundarg.

A12—9 to 14 inches; very dark grayish brown (10YR 8/2)
silt loam; moderate medium granular structure
and weak platy structure in places in upper part;
very friable; neutral; gradual smooth boundary.

B21—14 to 21 inches; very dark grayish brown (10YR 3/2)
heavy silt loam; moderate medium and coarse
granular structure; friable; few worm casts;
neutral; gradual smooth boundary.

B22—21 to 31 inches; very dark grayish brown (10YR 3/2)
light silty clay loam; moderate medium and coarse
granular structure and weak medium subangular
blocky structure; friable; many worm casts;
neutral; gradual smooth boundary.

B3—31 to 47 inches; dark grayish brown (10YR 4/2) light
silty clay loam; moderate medium and coarse
granular structure; friable; few worm casts;
mildly alkaline; clear smooth boundary.

C1—47 to 58 inches; grayish brown (10YR 5/2) silt loam;
massive; very friable; few worm casts; mildly
alkaline; diffuse smooth boundary.

C2—58 to 80 inches; light brownish gray (10YR 6/2) silt
loam; massive; very friable; mildly alkaline.

The A horizon ranges from 7 to 16 inches in thickness
and from medium acid to mildly alkaline in reaction. The
B horizon ranges from heavy silt loam to light silty clay
loam. Reaction is slightly acid to mildly alkaline,

Judson soils are near Eudora, Kennebeec, and Reading
soils. Judson soils have a lower clay content in the B hori-
zon than Reading soils and have weaker structure. They
are more .clayey and are dark colored to a greater depth
than Eudora soils. Judson soils are lighter colored below a
depth of 36 inches than Kennebec soils and have more
distinet horizons.

neutral;

Ju—Judson silt loam.This nearly level soil is on
terraces along the Kansas River. Individual areas are
12 to 750 acres in size. Slopes are 0 to 1 percent. Flood-
ing is rare,

Included with this soil in mapping were small areas
of Reading, Eudora, and Wabash soils.

Judson silt loam is used almost entirely for crops,
but there is an airport in one area of it. This soil is
well suited to all crops commonly grown in this county,
including vegetables. Capability unit I-1, Loamy Low-
land range site, pasture suitability group A-1, wood-
land group 2o.

Kennebec Series

The Kennebec series consists of deep, well drained
to moderately well drained, nearly level soils on flood
plains. These soils formed in loamy alluvium. Native
vegetation is tall prairie grasses and deciduous trees.

In a representative profile, the surface layer is very
dark brown and black silt loam and silty clay loam
about 22 inches thick. The next layer is very dark
grayish brown, friable silty clay loam about 16 inches
thick. The underlying material is very dark brown and
very dark grayish brown silty clay loam.

Permeability is moderate. Available water capacity
and natural fertility are high.

Representative profile of Kennebec silt loam, in a
cultivated field, 1,320 feet north and 265 feet east of
the southwest corner of sec. 7, T. 14 S,, R. 18 E.:

Ap—0 to 10 inches; very dark brown (10YR 2/2) heavy
silt loam; weak granular structure; friable; few
worm casts; slightly acid; gradual smooth bound-

ary.
A12—10 to 22 inches; black (10YR 2/1) light silty clay
loam; moderate medium and fine granular . struc-
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ture; friable; common worm casts; slightly acid;
gradual smooth boundary.

AC—22 to 38 inches; ver¥ dark grayish brown (10YR 3/2)
light silty clay loam; weak very fine subangular
blocky structure; clear
smooth boundary. )

C1—38 to 60 inches; very dark brown (10YR 2/2) light
silty clay loam; massive and weak very fine sub-
angular blocky structure; friable; slightly acid;
gradual smooth boundary.

C2—60 to 71 inches; verY dark grayish brown (10YR 3/2)
light silty clay loam; massive; friable; neutral.

The A horizon ranges from silt loam to light silty clay
loam. Reaction is megium acid to neutral. In some places
yellowish brown mottles are at a depth of more than 30
inches. The C horizon ranges from silt loam to light silty
clay loam. Reaction is medium acid to neutral.

Kennebec soils are near Judson and Leanna soils and are
in the same landscape position as Sarpy soils. Kennebec
soils have less profile development than Judson soils. They
are less clayey below the A horizon than Leanna soils. They
contain less sand than Sarpy soils.

Kb—Kennebee silt loam. This soil is on the first
bottoms along large creeks and the Wakarusa River. It
has the profile described as representative for the
series. Slopes are 0 to 2 percent.

Included with this soil in mapping were small areas
of Reading, Leanna, and Wabash soils. Also included
along Mud Creek was an area of a similar very dark
brown soil that is underlain by black silty clay below
a depth of 24 inches.

The main concern of management is flooding, which
commonly interferes with seedbed preparation and
planting. The flooding on this soil is of short duration
and is generally in spring.

Most of the acreage of this soil is cultivated. A few
areas are used for tame and native pasture or woodland.
This soil is well suited to all crops commonly grown
in this county, and to trees. Capability unit IIw-2,
Loamy Lowland range site, pasture suitability group
A-1, woodland group 2o.

Kce—Kennebec soils, channeled. This mapping unit
consists of soils on relatively wide, upland drainage-
ways and flood plains. The soils are generally cut up by
meandering stream channels and are subject to fre-
quent flooding. Individual areas are 150 to 400 feet in
width. Most of the soils in this unit have profiles similar
to the one described as representative for the series,
but they are more stratified and texture ranges from
loam to heavy silty clay loam. Slopes are 0 to 2 per-
cent.

Included with this unit in mapping were small areas
of Wabash, Vinland, Sogn, and Martin soils.

Most of the acreage of this unit is used for pasture.
Some areas are used for woodland and wildlife habitat.
About 15 percent of this unit is suited to cultivation,
but only a few acres are cultivated because most areas
are inaccessible. This unit is well suited to grasses and
trees. Capability unit VIw-1, Loamy Lowland range
site, pasture suitability group A-1, woodland group 2o.

friable; slightly acid;

Kimo Series

The Kimo series consists of deep, somewhat poorly
drained, nearly level soils on flood plains. These soils
typically are in the lower lying areas of old stream
meanders. They formed in alluvium consisting of clayey
sediment underlain by distinctly contrasting, lighter

colored loamy sediment. Native vegetation is water-
tolerant tall prairie grasses and trees.

In a representative profile, the surface layer is about
24 inches thick. It is very dark gray silty clay loam in
the upper 6 inches and very dark gray and black silty
clay below. The next layer is dark gray, friable silty
clay loam about 4 inches thick. The underlying material
is grayish brown silt loam,

Permeability is slow. Available water capacity and
natural fertility are high.

Representative profile of Kimo silty clay loam, in a
cultivated field, 250 feet north and 60 feet west of the
southeast corner of sec. 7, T. 12 8., R. 20 E.:

Ap—O0 to 6 inches; very dark gray (10YR 3/1) heavy silty
clay loam; weak fine granular structure; firm;
slightly effervescent; mildly alkaline; gradual
smooth boundary.

A1—6 to 14 inches; black (10YR 2/1) silty clay; weak fine
and medium subangular blocky structure; very
firm; mildly alkaline; gradual smooth boundary.

A12—14 to 24 inches; very dark gray (10YR 3/1) silty
clay; few fine strong brown mottles in lower part;
weak fine subangular blocky structure; very firm;
mildly alkaline; clear smooth boundary.

AC—24 to 28 inches; dark gray (10YR 4/1) light silty clay
loam that has some streaks and fingers of darker
color; few fine strong brown mottles; weak fine
granular structure and massive; friable; strongly
effervescent; mildly alkaline; gradual smooth
boundary.

IIC—28 to 60 inches; grayish brown (10YR 5/2) coarse
silt loam; massive; very friable; strongly efferves-
cent; mildly alkaline.

Reaction of the A horizon ranges from neutral to mildly
alkaline. The upper part of the A horizon ranges from me-
dium silty clay loam to silty clay. Depth to the IIC horizon
ranges from 20 to 38 inches. Typically the IIC horizon is
coarse silt loam, but it is very fine sandy loam, fine sandy
loam, or loamy very fine sand in some places.

Kimo soils are near Wabash, Eudora, and Sarpy soils.
Kimo soils are silty clay to a depth of less the 40 inches,
whereas Wabash soils are silty clay to a depth of more
than 40 inches. Kimo soils have a finer textured solum than
Eudora and Sarpy soils.

Km—Kimeo silty clay loam. This soil is on slightly
concave slopes in old stream meanders on the upper
part of the flood plain of the Kansas River. Individual
areas are 8 to 200 acres in size. Slopes are 0 to 1 percent.

Included with this soil in mapping were small areas
of Wabash and Eudora soils. Also included were small
areas of a similar very dark gray soil that is heavy silt
loam or light silty clay loam in the upper 24 inches. Wet
areas aie shown on the soil map by a wet spot symbol.

This soil is subject to ponding and has a high water
table during periods of excessive rainfall. Flooding is
rare. The main concern of management is removing
water during periods of excessive rainfall.

Most of the acreage of this soil is cultivated. This
soil is well suited to all crops commonly grown in this
county. Capability unit IIw-3, Clay Lowland range
site, pasture suitability group E, woodland group 3o.

Leanna Series

The Leanna series consists of deep, poorly drained,
nearly level soils on flood plains and low terraces. These
soils formed in clayey alluvium. Native vegetation is
tall prairie grasses and deciduous trees.

In a representative profile, the surface layer is black
silt loam about 10 inches thick. The subsurface layer is
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dark gray silt loam about 12 inches thick. The subsoil
is black and very dark gray, very firm silty clay about
33 inches thick. The underlying material is dark gray
silty clay.

Permeability is very slow. Available water capacity
and natural fertility are high.

Representative profile of Leanna silt loam, in a cul-
tivated field, 200 feet east and 100 feet south of the
northeast corner of NW1/, sec. 15, T. 14 S,, R. 21 E.:

Ap—0 to 10 inches; black (10YR 2/1) heavy silt loam;
moderate very fine and fine granular structure;
friable; common roots; medium acid; clear smooth
boundary.

A2—10 to 22 inches; dark gray (10YR 4/1) heavy silt
loam; weak very fine and fine granular structure;
friable; common roots; medium acid; clear smooth
boundary.

B2t—22 to 40 inches; black (10YR 2/1) silty clay; few fine
faint dark yellowish brown (10YR 4/4) mottles;
gray coating on faces of peds; moderate medium
subangular blocky structure; very firm; few roots;
medium acid; gradual smooth boundary.

B3—40 to 55 inches; very dark gray to gray (10YR 3.5/1)
silty clay; few fine faint dark yellowish brown
(10YR 4/4) mottles; moderate medium blocky
structure and massive; very firm; few black
manganese concretions; few roots; medium acid;
diffuse smooth boundary. -

C—55 to 78 inches; dark gray (10YR 4/1) light silty clay;
common fine faint dark yellowish brown (10YR
4/4) mottles; massive; very firm; common iron
and manganese concretions; medium acid.

The combined thickness of the Ap and A2 horizons ranges
from 10 to 26 inches. Texture is silt loam or light silty clay
loam. Reaction of the A horizon and the upper part of the
B horizon ranges from slightly acid to strongly acid. The
Bl and C horizons range from heavy silty clay loam to silty
clay.

Eeanna soils are near Kennebec, Reading, and Wabash
soils. Leanna soils have an A2 horizon, and the nearby
soils do not. They have less clay throughout than Wabash
soils. Leanna soils have more clay in the B and C horizons
than Kennebec and Reading soils.

Le—Leanna silt loam. This nearly level soil is along
streams. Individual areas are 5 to several hundred
acres in size. Slopes are 0 to 2 percent.

Included with this soil in mapping were small areas
of Kennebec, Reading, and Wabash soils.

Runoff is very slow. The hazard of wetness is mod-
erate. The main concern of management is removing
excess water commonly received both from adjacent up-
lands and adjacent streams. A surface drainage system
is needed in some slightly depressional areas.

Most of the acreage of this soil is cultivated. A few
areas are used for pasture or woodland. This soil is well
suited to crops commonly grown in this county. Ca-
pability unit IIw—-3, Loamy Lowland range site, pasture
suitabilility group E, woodland group 3w.

Martin Series

The Martin series consists of deep, moderately well
drained, gently sloping to strongly sloping soils on
uplands. These soils formed in material weathered
from moderately fine textured and fine textured shale.

In a representative profile, the surface layer is very
dark brown silty clay loam about 14 inches thick. The
subsoil is about 34 inches thick. It is very dark gray-
ish brown, very firm silty clay in the upper part, and
dark grayish brown and grayish brown, very firm silty

clay in the lower part. The underlying material is
coarsely mottled gray, strong brown, yellowish brown,
and olive brown silty clay.

Permeability is slow. Available water capacity and
natural fertility are high.

Representative profile of Martin silty clay loam, 3 to
7 percent slopes, in a cultivated field, about 1,440 feet
north and 1,025 feet west of the southeast corner of
sec. 31, T. 14 S., R. 18 E.:

Al1—0 to 9 inches; very dark brown (10YR 2/2) light silty
clay loam; moderate medium granular structure;
firm; medium acid; gradual smooth boundary.

AB—9 to 14 inches; very dark brown (10YR 2/2) silty
clay loam; moderate to strong fine and medium
subangular blocky structure; firm; most peds have
shiny surfaces; medium acid; gradual smooth
boundary.

B21t—14 to 28 inches; very dark grayish brown (10YR
3/2) silty clay; few fine faint yellowish brown
mottles; moderate medium and coarse mostly sub-
angular blocky structure and some angular Y)locky
structure; distinct continuous shiny films on peds;
very firm; common fine black concretions; many
fine worm casts; many root channels filled with
black material; medium acid; gradual smooth
boundary.

B22t—28 to 37 inches; dark grayish brown (10YR '4/2)
silty clay; few fine distinct yellowish brown and
strong brown mottles; moderate medium and coarse
mostly angular blocky structure and some sub-
angular blocky structure; very firm; distinct con-
tinuous shiny films on peds; worm casts and root
channels like horizon above; common fine black
concretions; slightly acid; gradual smooth bound-

ary.

B3—37 to 48 inches; grayish brown (10YR 5/2) silty clay;
common distinet coarse strong brown and yellow-
ish brown mottles; weak coarse and medium
angular and subangular blocky structure; very
firm; shiny films on some peds; some dark root
channels; common fine black concretions, but fewer
than horizon above; neutral; diffuse boundary.

C—48 to 88 inches; coarsely mottled gray, strong brown,
yellowish brown, and olive brown silty clay; mas-
sive; very firm; few fine black concretions; neutral.

The A horizon ranges from very dark brown to very dark
gray or black. Depth to the B2t horizon ranges from 10 to
20 inches. These soils are generally noncalcareous through-
out, but in some places hard calcium carbonate concretions
are in the lower part of the B horizon and in the C horizon.

Martin soils are near Woodson, Gymer, and Vinland soils.
Martin soils contain more clay throughout than Gymer soils.
They lack the abrupt boundary between the A and Bt hori-
zons as is characteristic in Woodson soils. Martin soils are
deeper to bedrock than Vinland soils, and they have a B2t
horizon that is lacking in those soils.

Mb—Martin silty clay loam, 1 to 3 percent slopes.
This gently sloping soil is on ridgetops above limestone
outerops or on foot slopes below the outerops. Individ-
ual areas are 5 to 160 acres in size. Slopes are generally
convex on ridgetops and concave on foot slopes.

Included with this soil in mapping were small areas
of Pawnee and Woodson soils.

Runoff is slow to medium, and the erosion hazard is
slight. The main concern of management is controlling
erosion.

Most of the acreage of this soil is cultivated. A few
areas are used for pasture. This soil is well suited to all
crops commonly grown in this county. Capability unit
Ile-1, Loamy Upland range site, pasture suitability
group A-2, not assigned to a woodland group.

Mc—Martin silty clay loam, 3 to 7 percent slopes.
This sloping soil generally is on side slopes below lime-
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stone outcrops, but some areas are above the outcrops.
Individual areas are 10 to several hundred acres in size.
This soil has the profile described as representative for
the series.

Included with this soil in mapping were small areas
of a soil that formed in material weathered from me-
dium textured shale and that has a dark brown sub-
soil. Also included were small areas of Sogn, Sibley-
ville, Vinland, Oska, Gymer, and Pawnee soils. Small
eroded areas are shown on the soil map by a severely
eroded spot symbol.

Runoff is medium to rapid, and the erosion hazard
is moderate to high. The main concern of management
is controlling erosion.

About 60 percent of the acreage of this soil is cul-
tivated. The rest is used for pasture. This soil is suited
to all crops commonly grown in this county. Capability
unit IIle-3, Loamy Upland range site, pasture suit-
ability group A-2, not assigned to a woodland group.

Mh—Martin soils, 3 to 7 percent slopes, eroded.
These sloping soils generally are on side slopes below
limestone outcrops and commonly are along and at the
upper ends of small drainageways. Individual areas are
10 to 100 acres in size. These soils have profiles similar
to the one described as representative for the series,
but the surface layer is very dark brown to very dark
grayish brown silty clay loam or silty clay about 6 to 8
inches thick. This layer, in most places, is a mixture of
the original surface layer and material from the upper
part of the subsoil. There are gullies and gully scars in
most areas.

Included with this unit in mapping were small areas
of Vinland, Sibleyville, Sogn, and Pawnee soils.

Runoff is rapid, and the erosion hazard is high.
Tilth is poor. The main concerns of management are
improving tilth and controlling erosion.

About 60 percent of the acreage of this unit is used
for pasture. The rest is cultivated. These soils are better
suited to permanent vegetation than to cultivated crops.
If these soils are cultivated, they are better suited to
wheat than to corn or soybeans. Capability unit IVe—4,
Clay Upland range site, pasture suitability group C,
not assigned to a woodland group.

Mo—Martin-Oska silty clay loams, 3 to 6 percent
slopes. This complex of sloping soils is on the upper
parts of side slopes and on narrow ridges almost en-
tirely in areas where the Lecompton Limestone For-
mation crops out. These outcrop areas consist of four
limestone layers and three shale layers (13). Individ-
ual areas are 12 to 1,000 acres in size.

About 40 percent of this complex is Martin silty clay
loam, about 30 percent is Oska silty clay loam, and
about 25 percent is a soil similar to Martin silty clay
loam but underlain by limestone at a depth of 20 to 40
inches.

Included with these soils in mapping were small
areas of Sogn and Vinland soils. Small eroded areas are
shown on the soil map by a severely eroded spot symbol.

Runoff is medium, and the erosion hazard is moderate
to high. These soils are commonly droughty. The main
concerns of management are controlling erosion and
managing crops for the best use of available water.
Small areas of shallow soils make cultivation difficult
in some places.

About 50 percent of the acreage of this complex is

cultivated. The rest is used for pasture. This complex is
better suited to pasture than to cultivated crops. If this
complex is cultivated, it is better suited to wheat and
grain sorghum than to corn or soybeans. This complex
is also suited to brome and tall fescue. Capability unit
IVe-3, Loamy Upland range site, pasture suitability
group A-2, not assigned to a woodland group.

Morrill Series

The Morrill series consists of deep, well drained,
sloping to strongly sloping soils on uplands. These
soils formed in glacial till and glaciofluvial deposits.

In a representative profile, the surface layer is very
dark gray light clay loam about 10 inches thick. The
subsoil is about 46 inches thick. It is dark brown, firm
clay loam in the upper 6 inches and reddish brown,
firm and very firm clay loam below. The underlying ma-
terial is yellowish red and reddish brown clay loam.

Permeability is moderately slow. Available water ca-
pacity and natural fertility are high.

Representative profile of Morrill clay loam, 3 to 7
percent slopes, in a bluegrass pasture, 1,400 feet east
and 100 feet north of the southwest corner of sec. 3, T.
13S,R. 21 E.:

A1—0 to 10 inches; very dark gray (10YR 3/1) light clay
loam; moderate medium granular structure; fri-
able; slightly acid; gradual smooth boundary.

B1—10 to 16 inches; dark brown (7.5YR 4/2) light clay
loam; very fine and fine subangular blocky struc-
ture; firm; medium acid; gradual smooth bound-

ary.

B21t—16 to 30 inches; reddish brown (5YR 4/3) clay loam;
moderate fine subangular blocky structure; firm;
medium acid; gradual smooth boundary.

B22t—30 to 56 inches; coarsely mottled reddish brown
(5YR 5/4) and vyellowish red (5YR 5/6) clay
loam; moderate fine and medium subangular
blocky structure; very firm; distinct continuous
clay films; slightly acid; gradual smooth boundary.

C—b56 to 66 inches; coarsely mottled yellowish red (5Y¥1
5/6) and reddish brown (5YR 5/4) clay loam;
massive; firm; few fine iron and manganese con-
cretions; neutral.

The Al horizon ranges from very dark gray to dark
brown light clay loam to loam. Depth to the B2t horizon
ranges from 9 to 18 inches. In some places, the B horizon
is sandy clay loam or gravelly clay loam. The C horizon
ranges from loam to sandy clay loam. Small pebbles are
throughout the profile in some places.

Morrill soils are near Oska, Pawnee, Sharpsburg, and
Thurman soils. Morrill soils are redder and have less clay
in the B horizon than Pawnee soils, They are deeper than
Oska soils and contain more sand throughout than Oska and
Sharpsburg soils. They contain less sand and more clay
throughout and are redder than Thurman soils.

Mr—DMorrill clay loam, 3 to 7 percent slopes. This
sloping soil is mainly on convex side slopes. In some
places, it is on narrow ridgetops. Individual areas are
3 to 370 acres in size. This soil has the profile described
as representative for the series.

Included with this soil in mapping were small areas
of Pawnee and Oska soils. Also included were small
areas of a similar soil that contains a high percentage
of gravel throughout. Small eroded areas are shown on
the soil map by a. severely eroded spot symbol.

Runoff is medium to rapid, and the erosion hazard
is moderate to high. The main concern of management
is controlling erosion.

About 60 percent of the acreage of this soil is cul-
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tivated. The rest is used for pasture, mostly tame
grasses, A few areas have been developed for urban
use. This soil is well suited to all ecrops commonly grown
in this county. Capability unit IIle-1, Loamy Upland
range site, pasture suitability group A-2, not assigned
to a woodland group.

Ms—Morrill clay loam, 7 to 12 percent slopes. This
strongly sloping soil is on uplands, mostly on side slopes
along drainageways. Individual areas are 10 to 60 acres
in size. This soil has a profile similar to the one des-
cribed as representative for the series, but the surface
layer is about 2 to 4 inches thinner.

Included with this soil in mapping were areas of
Pawnee, Basehor, Thurman, and Martin soils.

Runoff is rapid, and the erosion hazard is high. The
main concern of management is controlling erosion.

About 50 percent of the acreage of this soil has been
developed for urban use. Most of the rest is in tame
grasses used for pasture. This soil is well suited to
grasses. Capability unit IVe-5, Loamy Upland range
site, pasture suitability group A-2, not assigned to a
woodland group.

Oska Series

The Oska series consists of moderately deep, well
drained, sloping soils on uplands. These soils formed in
moderately fine textured material weathered from lime-
stone and shale.

In a representative profile, the surface layer is very
dark grayish brown silty clay loam about 9 inches
thick. The subsoil is dark reddish brown, very firm
silty clay and silty clay loam about 22 inches thick. The
underlying material is reddish brown and yellowish
brown silty clay loam about 9 inches thick. Limestone
is at a depth of 40 inches.

Permeability is slow. Available water capacity is
moderate, and natural fertility is high.

Representative profile of Oska silty clay loam, 3 to 6
percent slopes, in a cultivated field, 850 feet north and
400 feet east of the center of sec. 11, T. 14 S., R. 19 E.:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
silty clay loam; moderate medium granular struc-
ture; firm; slightly acid; gradual smooth boundary.

B21t—9 to 18 inches; dark reddish brown (5YR 3/4) silty
clay; strong medium subangular blocky structure;
very firm; medium acid; gradual smooth boundary.

B22t—18 to 31 inches; dark reddish brown (5YR 3/4) heavy
silty clay loam; strong fine and medium subangu-
lar blocky structure; very firm; few iron and
manganese concretions; medium acid; clear smooth
boundary.

C—31 to 40 inches; coarsely mottled reddish brown (5YR
4/3) and yellowish brown (10YR 5/8) heavy silty
clay loam; massive; few calcium carbonate con-
cretions; few weathered limestone and shale frag-
ments; slightly acid; ‘abrupt irregular boundary.

R—40 inches; limestone.

The thickness of the solum ranges from 20 to 40 inches,
and depth to limestone ranges from 24 to 40 inches. The A
horizon ranges from 6 to 10 inches in thickness. The B2
horizon ranges from 14 to 36 inches in thickness and is
silty clay to heavy silty clay loam. In some uncultivated
areas there is a Bl horizon. The C horizon ranges from
light silty clay to heavy silty clay loam. In some places
there is no C horizon.

Oska soils are near Morrill, Gymer, Sogn, and Vinland
soils. Oska soils have less sand throughout than Morrill
soils. They are shallower to bedrock than Gymer soils. Oska

soils are deeper to bedrock than Vinland or Sogn soils.
Vinland and Sogn soils do not have a B2t horizon, and Oska
soils do.

0e—O0ska silty clay loam, 3 to 6 percent slopes. This
sloping soil is on narrow ridgetops and side slopes above
limestone outcrops (fig. 5). Individual areas are 4 to
several hundred acres in size.

Included with this soil in mapping were small areas
of Gymer, Martin, Sogn, and Vinland soils. Small
eroded areas are shown on the soil map by a severely
eroded spot symbol.

Runoff is medium, and the erosion hazard is mod-
erate. In some places this soil is droughty. The main
concern of management is controlling erosion.

Most of the acreage of this soil is cultivated. A few
areas are used for pasture. This soil is well suited to
all crops commonly grown in this county. Capability
unit ITTe-1, Loamy Upland range site, pasture suit-
ability group A-2, not assigned to a woodland group.

Pawnee Series

The Pawnee series consists of deep, moderately well
drained, gently sloping to sloping soils on uplands.
These soils formed in moderately fine textured and fine
textured glacial till and glaciofluvial deposits.

In a representative profile, the surface layer is very
dark gray and very dark grayish brown clay lcam

about 14 inches thick. The subsoil is very firm and firm

clay about 40 inches thick. The upper 10 inches of the
subsoil is dark grayish brown, the next 10 inches is
vellowish brown, and the lower 20 inches is coarsely
mottled yellowish brown and reddish brown. The un-
derlying material is coarsely mottled light yellowish
brown and dark brown sandy clay loam.

Available water capacity and natural fertility are
high. Permeability is slow.

Representative profile of Pawnee clay loam, 3 to 7
percent slopes, in a cultivated field, 1,200 feet south

Figure 5.—Soil in profile view higher than the limestone is

typical sta silty clay loam, 3 to 6 percent slopes; that in
profile view lower than the limestone is typical of the Vinland
complex, 3 to 7 percent slopes.
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and 50 feet west of the northeast corner of sec. 22, T.
13 S,,R.21 E.:

Ap—0 to 7 inches; very dark gray (10YR 8/1) light clay
loam; moderate fine and medium granular struc-
ture; friable; many fine roots; slightly acid;
gradual smooth boundary.

A12—7 to 14 inches; very dark grayish brown (10YR 3/2)
light clay loam; moderate fine granular structure
parting to moderate fine and medium subangular
blocky; friable; many fine roots; slightly acid;
clear smooth boundary.

B21t—14 to 24 inches; dark grayish brown (10YR 4/2)
clay; common medium distinct reddish brown mot-
tles; moderate medium subangular blocky struc-
ture; very firm; dark gray streaks; few iron and
manganese stains; few fine roots; neutral; gradual
smooth boundary.

B22t—24 to 34 inches; yellowish brown (10YR 5/4) light
clay; few fine faint strong brown mottles; weak
and moderate medium subangular blocky struc-
ture; firm; dark gray streaks; few iron and man-
ganese stains; very few fine roots; neutral;
gradual smooth boundary.

to 54 inches; coarsely mottled yellowish brown

(10YR 5/4) and reddish brown (YR 4/4) heavy

clay loam; weak medium and coarse subangular

blocky structure; firm; mildly alkaline; gradual
smooth boundary.

C—54 to 72 inches; coarsely mottled light yellowish brown
(10YR 6/4) and dark brown to brown (7.5YR
4/4) sandy clay loam; massive; firm; mildly
alkaline,

B3—34

The A horizon ranges from loam to clay loam. Depth to
the B2t horizon ranges from 10 to 20 inches. The B horizon
ranges from very dark grayish brown to yellowish brown
and reddish brown heavy clay loam to clay and contains
varying amounts of glacial pebbles and sand. The C hori-
zon ranges from clay to sandy clay loam.

Pawnee soils are near Morrill soils and are in the same
landscape position as Woodson soils. Pawnee soils contain
more clay in the B horizon than Morrill soils. They have
more sand throughout than Woodson soils.

Pb—Pawnee clay loam, 1 to 3 percent slopes. This
gently sloping soil is on ridgetops. Individual areas
are 4 to 160 acres in size. This soil has a profile similar
to the one described as representative for the series,
but the surface layer is slightly thicker.

Included with this soil in mapping were small areas
of Woodson and Martin soils.

Runoff is slow to medium, and the erosion hazard
is slight. The main concern of management is con-
trolling erosion.

Most of the acreage of this soil is cultivated. A few
areas are used for pasture. This soil is well suited to all
crops commonly grown in the county. Capability unit
ITe-1, Loamy Upland range site, pasture suitability
group A-2, not assigned to a woodland group.

Pc—Pawnee clay loam, 3 to 7 percent slopes. This
soil is on side slopes on uplands. Individual areas are 5
to 600 acres in size. This soil has the profile described
as representative for the series.

Included with this soil in mapping were small areas
of Morrill, Martin, and Oska soils and a similar soil
that has a reddish brown subsoil. Eroded areas are
shown on the soil map by a severely eroded spot sym-
bol. These included eroded areas generally are on the
steeper slopes or near the upper ends of small drain-
ageways.

Runoff is medium to rapid, and the erosion hazard is
moderate to high. The main concern of management is
controlling erosion.

About 70 percent of the acreage of this soil is cul-
tivated. The rest is used for pasture. This soil is suited
to all crops commonly grown in this county. Capability
unit ITIe-3, Loamy Upland range site, pasture suit-
ability group A-2, not assigned to a woodland group.

Ph—Pawnee clay loam, 3 to 7 percent slopes, eroded.
This sloping soil is on side slopes on uplands in areas
along and at the upper ends of small drainageways. It
has a profile similar to the one described as represen-
tative for the series, but most of the original surface
layer has been removed by erosion. The surface layer
is commonly heavy clay loam that is a mixture of the
original surface layer and material from the upper part
of the subsoil. There are shallow gullies or gully scars
in most areas.

Included with this soil in mapping were small areas
of Martin and Morrill soils and areas of severely
eroded soils that have a surface layer of yellowish
brown clay.

Runoff is rapid, and the erosion hazard is high. Tilth
is poor. The main concerns of management are im-
proving tilth and controlling erosion.

About 70 percent of the acreage of this soil is used
for pasture. The rest is cultivated. A few areas are
left idle. This soil is better suited to grasses than to
cultivated crops. If it is cultivated, this soil is better
suited to wheat than to corn or soybeans. Capability
unit IVe-4, Clay Upland range site, pasture suitability
group C, not assigned to a woodland group.

Reading Series

The Reading series consists of deep, well drained,
nearly level soils on second bottoms along the larger
streams. These soils formed in loamy alluvium. Native
vegetation is tall prairie grasses and deciduous trees.

In a representative profile, the surface layer is very
dark brown silt loam about 9 inches thick. The subsoil
extends to a depth of more than 60 inches. It is very
dark brown. and dark grayish brown, firm silty clay
loam.

Permeability is moderately slow. Available water
capacity and natural fertility are high.

Representative profile of Reading silt loam, in a cul-
tivated field, 2,200 feet south and 100 feet east of the
northwest corner of sec. 8, T. 14 S., R. 18 E.:

Ap—oO0 to 9 inches; very dark brown (10YR 2/2) silt loam;
weak fine granular structure and weak very fine
thin platy structure in lower 2 inches; friable;
many fine roots; common worm casts; slightly
acid; clear smooth boundary.

B1—9 to 19 inches; very dark brown (10YR 2/2) silty clay
loam; moderate fine and medium subangular
blocky structure; firm; many fine roots; common
worm casts; slightly acid; gradual smooth bound-

ary.

B21t—19 to 38 inches; very dark brown (10YR 2/2) silty
clay loam; moderate fine and medium subangular
blocky structure; firm; few fine roots; few worm
casts; slightly acid; gradual smooth boundary.

B22t—33 to 46 inches; dark grayish brown (10YR 4/2)
silty clay loam; few fine faint yellowish brown
(10YR 5/6) mottles in lower part of horizon; mod-
erate fine subangular blocky structure; firm; few
fine roots; few worm casts; neutral; gradual
smooth boundary.

Bb—46 to 64 inches; very dark brown (10YR 2/2) silty
clay loam; few fine faint yellowish brown (10YR
5/6) mottles; weak fine and medium subangular
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blocky structure; firm; few fine roots; few worm
casts; few charcoal fragments; neutral.

The A horizon ranges from silt loam to light silty clay
loam. Depth to the B2t horizon ranges from 14 to 20 inches.
The B horizon ranges from brown to very dark brown.
There is no Bb horizon in many places. .

Reading soils are near Judson, Leanna, and Wabash soils.
Reading soils have stronger structure and are more clay(j.y
in the B horizon than Judson soils. They are less clayey in
the B horizon than Leanna soils. Reading soils are browner
than Leanna and Wabash soils and are less clayey through-
out than Wabash soils.

Re—Reading silt loam. This nearly level soil is on
second bottoms and terraces. Individual areas are 5
to 100 acres in size. Slopes are 0 to 2 percent,

Included with this soil in mapping were small areas
of Wabash, Judson, Kennebec, and Leanna s011s.. Also
included were a few small areas of a similar soil that
has light colored subsurface layer and that is in the
Lecompton area and along Captain Creek. o

This soil is subject to rare flooding. The flooding is
generally of short duration and causes little crop
damage. _ o )

Most of the acreage of this soil is cultivated. A few
areas are used for pasture or woodland. This soil is
well suited to all crops commonly grown in this county.
Capability unit I-1, Loamy Lowland range site, pas-
ture suitability group A-1, woodland group 2o.

Riverwash

Ro—Riverwash. This land type consists of an un-
stable mixture of sandy and loamy sediment on the
lowest level along the Kansas River. This mixture is
constantly changed, deposited, or removed, depending
on the water level and the location of the river channel.
Each time the river floods, the Riverwash deposits
change in depth, size, and other characteristics. Some
areas of Riverwash eventually receive so much sediment
that they can be used for crops.

Riverwash is generally unsuited to cultivated crops
or pasture. It is better suited to wildlife habitat. Native
vegetation is cottonwood and willow. Some trees grow
to a large size, but most have little commercial value.
Capability unit VIIIs-1, not assigned to a range site,
pasture suitability group, or woodland group.

Sarpy Series

The Sarpy series consists of deep, somewhat ex-
cessively drained to excessively drained, nearly level
soils on flood plains. These soils formed in sandy allu-
vium. Native vegetation is deciduous trees.

In a representative profile, the surface layer is dark
grayish brown loamy fine sand about 9 inches thick. The
underlying material to a depth of 48 inches is grayish
brown fine sand. Below this it is grayish brown silt
loam.

Natural fertility is high, and available water capac-
ity is low. Permeability is very rapid. Organic-matter
content is generally low.

Representative profile of Sarpy loamy fine sand, in
an area of Sarpy-Eudora complex, overwash, in a cul-
tivated field, 750 feet north and 75 feet west of the
southeast corner of sec, 11, T. 12 S., R. 19 E.:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) loamy

fine sand; single grained; very friable; slightly
effervescent; mildly alkaline; clear smooth bound-

ary.

C—9 to 48 inches; grayish-brown (10YR 5/2) fine sand;
single grained; loose; strongly effervescent; mildly
alkaline; clear smooth boundary.

1IC—48 to 60 inches; grayish brown (10YR 5/2) silt loam;
massive; very friable; mildly alkaline.

The A horizon is loamy fine sand, fine sand, or fine sandy
loam. The combined thickness of the A and C horizons
ranges from 30 to 60 inches. The C horizon is fine sand or
loamy fine sand that has some thin strata of silt loam.
Most profiles have a IIC horizon, and it is silt loam, loam,
or fine sandy loam.

Sarpy soils are near Eudora and Kimo soils and are in
the same landscape position as Kennebec soils. Sarpy soils
have more sand throughout than Eudora, Kimo, anc{ Ken-
nebec soils. They are lighter colored in the upper 28 inches
than Kimo soils and are lighter colored throughout than
Kennebec soils.

Sh—Sarpy-Eudora complex, overwash. This complex
of nearly level to gently undulating soils is on the
flood plain of the Kansas River, generally in areas
nearest to the river. Individual areas are 12 to 260
acres in size. Slopes are 0 to 2 percent.

About 55 percent of this complex is Sarpy soils, and
about 45 percent is Eudora soils. Sarpy soils have pro-
files similar to the one described as representative
for the series, but the surface layer is loamy fine sand,
fine sand, or fine sandy loam. Eudora soils have pro-
files similar to the one described as representative for
the series, but the surface layer is lighter colored silt
loam or fine sandy loam. Several areas in this unit
have been plowed to a depth of 20 to 48 inches.

Included with these soils in mapping were small
areas of Kimo soils and a soil similar to the Eudora
soil but is heavy silt loam or light silty clay loam in the
upper 30 inches.

These soils are subject to rare but damaging floods.
Soil blowing is a moderate hazard. The main concern of
management is obtaining a good stand of crops.

About 75 percent of the acreage of this complex is
cultivated. The rest is used for woodland or is developed
for urban use. These soils are well suited to crops com-
monly grown in this county, including vegetables.
Trees are also well suited. Capability unit IIIw-2;
Sa;‘py soils in Sandy Lowland range site, pasture suit-
ability group B, and woodland group 5s; Eudora soils
in Loamy Lowland range site, pasture suitability
group A-1, and woodland group 2o.

Sharpsburg Series

The Sharpsburg series consists of deep, well drained
or moderately well drained, gently sloping to sloping
soils on uplands. These soils formed in loess.

In a representative profile, the surface layer is very
dark gray silt loam about 12 inches thick. The subsoil
extends to a depth of 60 inches or more. The upper 24
inches is firm, dark grayish brown silty clay loam. Be-
low this, it is friable, grayish brown silty clay loam.

Natural fertility and available water capacity are
high. Permeability is moderately slow.

Representative profile of Sharpsburg silt loam, 1 to
4 percent slopes, in a cultivated field, about 2,000 feet
east and 1,650 feet north of the southwest corner of
sec. 7, T. 13 S,, R, 16 E.:

Ap—O0 to 6 inches; very dark gray (10YR 3/1) silt loam;
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weak fine and medium granular structure; friable;
mildly alkaline (limed) ; gradual smooth boundary.
A1—6 to 12 inches; very dark gray (10YR 3/1) silt loam;
moderate medium granular structure and weak
fine subangular blocky structure; friable; many
worm casts; slightly acid; gradual smooth bound-

ary.

B21t—12 to 27 inches; dark grayish brown (10YR 4/2)
heavy silty clay loam; strong to moderate medium
and fine subangular blocky structure; firm; few
clay films on vertical peds; some worm casts; few
iron-manganese concretions; medium acid; gradual
smooth boundary.

B22t--27 to 36 inches; dark grayish brown (10YR 4/2)
heavy silty clay loam; few fine faint light gray
mottles; moderate medium and fine subangular
blocky structure; firm; few iron-manganese con-
cretions and black stains; many cavities; medium
acid; gradual smooth boundary.

B3—36 to 60 inches; grayish brown (10YR 5/2) light silty
clay loam; few fine faint yellowish brown mottles;
weak coarse prismatic structure; friable; few thin
clay films on some vertical ped faces; few dark
iron-manganese concretions and dark colored
stains; many cavities; slightly acid.

Thickness of the solum ranges from 42 to 60 inches. The
A horizon ranges from very dark gray to very dark brown
and from silt loam to light silty clay loam.

Sharpsburg soils are near Gymer, Woodson, and Morrill
soils. Sharpsburg soils are not so red in the B horizon as
Gymer and Morrill soils. They contain less clay in the B
horizon than Woodson soils and less sand throughout than
Morrill soils.

Sc—Sharpsburg silt loam, 1 to 4 percent slopes. This
gently sloping soil is on ridgetops on uplands adjacent
to the Kansas River. Individual areas are 15 to 95 acres
in size. This soil has the profile described as representa-
tive for the series.

Included with this soil in mapping were small areas
of Gymer, Pawnee, Woodson, and Morrill soils. Also
included were similar soils that have a higher clay
content and mottling in the subsoil.

Runoff is medium, and the erosion hazard is slight
to moderate. The main concern of management is
controlling erosion.

Most of the acreage of this soil is cultivated. A few
areas have been developed for urban use. This soil is
well suited to all ecrops commonly grown in this county.
Capability unit ITe-2, Loamy Upland range site, pas-
ture suitability group A-2, woodland group 4o.

Sd—Sharpsburg silt loam, 4 to 10 percent slopes.
This sloping soil is on convex side slopes on uplands ad-
jacent to the Kansas River. Individual areas are 10 to
200 acres in size. This soil has a profile similar to the
one described as representative for the series, but the
surface layer is about 4 inches thinner.

Included with this soil in mapping were small areas
of Gymer, Pawnee, and Morrill soils. Also included
were areas of soils that are mottled in the upper part
of the subsoil. Small eroded areas are shown on the
soil map by a severely eroded spot symbol.

Runoff is medium to rapid, and the erosion hazard is
moderate to high. The main concern of management is
controlling erosion.

Much of the acreage of this soil is cultivated. About
20 percent has been developed for urban use. This soil
is suited to all crops commonly grown in this county.
Capability unit IITe~1, Loamy Upland range site, pas-
ture suitability group A-2, woodland group 4o.

Sibleyville Series

The Sibleyville series consists of moderately deep,
well drained, sloping to strongly sloping soils on up-
lands. These soils formed in material weathered from
loamy shale and sandstone. Native vegetation is tall
prairie grasses and, in some places, a combination of
oak-hickory forest with an understory of tall prairie
grasses. )

In a representative profile, the surface layer is very
dark grayish brown loam about 7 inches thick. The
subsoil is dark brown, very friable loam about 8 inches
thick. The underlying material is yellowish brown
channery loam. Partly weathered sandstone is at a
depth of 27 inches. o

Available water capacity and natural fertility are
moderate. Permeability is moderate. )

Representative profile of Sibleyville loam, in an area
of Sibleyville complex, 3 to 7 percent slopes, in
grassland, about 800 feet west and 60 feet north of the
southeast corner of sec. 33, T. 14 S., R. 21 E.:

A1—0 to 7 inches; very dark grayish brown (10YR 3/2)
loam; moderate fine and medium granular strue-
ture; very friable; few small limestone fragments;
slightly acid; gradual smooth boundary.

B2t—7 to 15 inches; dark brown (10YR 8/3) loam; mod-
erate fine and medium granular structure; very
friable; thin clay films on some peds; few small
sandstone fragments; medium acid; clear wavy
boundary.

C1—15 to 27 inches; yellowish brown (10YR 5/4) channery
loam; massive; friable; medium acid; abrupt
irregular boundary.

C2—27 to 32 inches; partly weathered yellowish brown
fine-grained sandstone.

Depth to sandstone or loamy shale ranges from 24 to 40
inches. The A horizon ranges from 6 to 12 inches in thick-
ness. In some places, it is fine sandy loam. The B horizon
is loam, sandy clay loam, or clay loam and ranges from 8 to
20 inches in thickness.

Sibleyville soils are near Basehor and Vinland soils.
Sibleyville soils contain more sand throughout than Vin-
land soils. They have a darker colored Al horizon and are
deeper to sandstone than Basehor soils.

Sh—Sibleyville loam, 3 to 7 percent slopes. This
sloping soil is mainly on side slopes and narrow ridges.
In some places, it is on foot slopes. Individual areas are
3 to 900 acres in size. This soil has a profile similar
to the one described as representative for the series, but
the subsoil is thicker and contains more clay.

Included with this soil in mapping were small areas
of a similar soil that is more than 40 inches deep to
sandstone or loamy shale. Also included were small
areas of Woodson and Martin soils. Small eroded areas
are shown on the soil map by a severely eroded spot
symbol.

Runoff is medium, and the erosion hazard is moder-
ate to high. The main concerns of management are con-
trolling erosion and increasing fertility.

About 75 percent of the acreage of this soil is cul-
tivated. The rest is used for pasture. This soil is suited
to all crops commonly grown in the county. Capability
unit ITTe-1, Loamy Upland range site, pasture suit-
ability group A-2, not assigned to a woodland group.

So—Sibleyville loam, 3 to 7 percent slopes, eroded.
This sloping soil is on side slopes, generally along and
at the upper ends of small drainageways. Individual
areas are 3 to 140 acres in size. This soil has a profile
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similar to the one described as representative for the
series, but the surface layer is thinner and the subsoil
is thicker and contains more clay. The surface layer
reflects the mixing by cultivation of the original sur-
face layer and material from the upper part of the sub-
soil. In some places, the surface layer contains a few
sandstone fragments. There are gullies or gully scars
in most areas.

Included with this soil in mapping were small areas
of Martin and Woodson soils.

Runoff is medium, and the erosion hazard is high.
The main concerns of management are controlling ero-
sion and increasing fertility.

About 50 percent of the acreage of this soil is cul-
tivated. The rest is used for tame grass pasture. This
soil is better suited to grasses than to cultivated crops.
If this soil is cultivated, it is better suited to wheat and
other small grains than to corn or soybeans. Capability
unit IVe-6, Loamy Upland range site, pasture suit-
ability group A-2, not assigned to a woodland group.

Ss—Sibleyville complex, 3 to 7 percent slopes. This
complex of sloping soils is on convex side slopes and
narrow ridges. Individual dreas are 4 to 350 acres in
size.

About 60 percent of this complex is Sibleyville
soils, about 25 percent is soils similar to Sibleyville
soils but less than 20 inches deep to sandstone or loamy
shale, and about 15 percent is soils similar to Sibleyville
soils but more than 40 inches deep to sandstone or
loamy shale and with a thicker subsoil that contains
more clay. Sibleyville soils have the profile described as
representative for the series.

Included with these soils in mapping were small
areas of Martin, Vinland, Basehor, and Woodson soils.
Small eroded areas are shown on the soil map by a
severely eroded spot symbol.

Runoff is medium, and the erosion hazard is high.
The main concerns of management are controlling
erosion and increasing fertility.

About 60 percent of the acreage of this unit is cul-
tivated. The rest is used for pasture. The pastured areas
are in tame or native grasses. In some places, the areas
in native grasses have a partial stand of trees. These
soils are better suited to grasses than to cultivated
crops. If this complex is cultivated, it is better suited
to wheat, oats, and grain sorghum than to corn or soy-
beans. Capability unit IVe-2, Loamy Upland range
site, pasture suitability group G, not assigned to a wood-
land group.

St—Sibleyville complex, 3 to 7 percent slopes,
eroded. This complex of sloping soils is on convex side
slopes. Individual areas are 4 to 50 acres in size.

About 50 percent of this complex is Sibleyville soils,
about 40 percent is soils similar to Sibleyville soils but
less than 20 inches deep to sandstone or loamy shale,
and about 10 percent is soils similar to Sibleyville
soils but more than 40 inches deep to sandstone or
loamy shale and.with a thicker subsoil that contains
more clay. Sibleyville soils have a profile similar to the

one described as representative for the series, but the

surface layer is lighter colored and contains many
sandstone fragments. There are gullies or gully scars
in most areas.

Included with these soils in mapping were small
areas of Vinland and Martin soils.

Runoff is medium, and the erosion hazard is high.
The main concerns of management are maintaining
and improving stands of grass, increasing fertility, an%
controlling erosion.

Most of the acreage of this complex is used for tame
grass pasture. This complex is better suited to grasses
than to crops. Capability unit VIe-1, Loamy Upland
range site, pasture suitability group G, not assigned
to a woodland group.

Sv—Sibleyville complex, 7 to 15 percent slopes. This
complex of strongly sloping soils is mostly on convex
side slopes. Some areas are on side slopes below lime-
stone outcrops. Individual areas are 10 to 300 acres in
size. ‘

About 50 percent of this complex is Sibleyville soils,
about 25 percent is soils similar to Sibleyville soils but
less than 20 inches deep to sandstone or silty shale, and
about 15 percent is soils similar to Sibleyville soils but
more than 40 inches deep to loamy shale or limestone
and with a thicker subsoil that contains more clay. In
most areas of this unit, the shallow soils and the Sibley-
ville soils are steeper and on the higher slopes, and the
deep soils are less steep and on the lower slopes.

Included with these soils in mapping were some
small areas of Vinland, Martin, and Gymer soils. Small
eroded areas are shown on the soil map by a severely
eroded spot symbol.

Runoff is rapid. The erosion hazard is high where
these soils are cultivated or where pasture is over-
grazed. The main concern of management is maintain-
ing and improving stands of grass.

Most of the acreage of this complex is used for
pasture. These soils are better suited to grasses than to
cultivated crops, and only a few small areas are cul-

tivated. Capability unit VIe-1, Loamy Upland range

site, pasture suitability group G, not assigned to a
woodland group.

Sogn Series

The Sogn series consists of shallow, somewhat ex-
cessively drained, sloping to moderately steep soils on
uplands. These soils formed in material weathered
from limestone. Native vegetation is mid and tall
prairie grasses.

In a representative profile, the surface layer is silty
clay loam about 12 inches thick. The upper 8 inches is
very dark gray, and the lower 4 inches is dark brown.
Limestone is at a depth of 12 inches.

Available water capacity is very low, and natural
fertility is high. Permeability is moderate.

Representative profile of Sogn silty clay loam, in an
area of Sogn-Vinland complex, 5 to 20 percent slopes,
in pasture, 1,000 feet south and 2,550 feet east of the
northwest corner of sec. 18, T. 12S,,R. 19 E.:

A11—0 to 8 inches; very dark gray (10YR 3/1) silty clay
loam; moderate medium granular structure; fri-
able; neutral; gradual smooth boundary.

A12--8 to 12 inches; dark brown (L0YR 3/3) silty clay
loam; moderate fine subangular blocky structure;
friable; less than 10 percent limestone fragments;
neutral; abrupt irregular boundary.

R—12 inches; limestone that has numerous vertical cracks
and solution channels that are filled with dark
colored soil.

The A horizon ranges from very dark gray to dark brown.
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The limestone ranges from thick, massive layers to thin,
broken layers that are interbedded with shale.

Sogn soils are near Vinland and Oska soils. Sogn soils
are shallow over limestone, whereas Vinland soils are shal-
low over shale. Sogn soils are not so deep as Oska soils.

Sw—Sogn-Vinland complex, 5 to 20 percent slopes.
This complex consists of sloping to moderately steep,
somewhat excessively drained soils that formed in ma-
terial weathered from interbedded shale and limestone.
Individual areas are narrow bands that range from 100
to 800 feet in width and from 500 feet to several miles
in length. Limestone outcrops are common.

About 55 percent of this complex is Sogn soils, about
30 percent is Vinland soils, and the rest is Martin,
Oska, and Sibleyville soils.

Runoff is medium to rapid. The main concern of
management is maintaining and improving native veg-
etation.

Most areas of this complex are used for pasture. Veg-
etation is about 60 percent mid and tall native grasses,
and the rest is less desirable species and woody plants.
These soils are not suited to cultivated crops. Capability
unit VIe-2, pasture suitability group H, not assigned to
a woodland group; Sogn soils in Shallow Limy range
site; Vinland soils in Loamy Upland range site.

Stony Steep Land

Sx-—Stony steep land. This land type consists of
limestone outcrops intermingled with shallow, moder-
ately deep, and deep soils. The limestone outerops
make up 60 percent of this land type, and Vinland,
Sogn, Oska, and Martin soils make up 40 percent.
This land type is excessively drained. It is on uplands
in steep areas along the large streams and rivers. In-
dividual areas are 11 to 275 acres in size. Slopes are 20
to 40 percent.

Runoff is very rapid, and available water capacity
is dominantly low or very low.

Most areas of Stony steep land are used for pasture
or left idle. Vegetation is mostly woody plants and some
mid and tall native grasses. Capability unit VIIe-1,
Breaks range site, pasture suitability group H, not
assigned to a woodland group.

Thurman Series

The Thurman series consists of deep, somewhat ex-
cessively drained, sloping soils. These soils formed in
sandy sediment. Native vegetation is tall prairie
grasses and a few deciduous trees.

In a representative profile, the surface layer is very
dark grayish brown loamy fine sand about 13 inches
thick. The next layer is dark brown loamy fine sand
about 9 inches thick. The underlying material is dark
brown and dark yellowish brown fine sand.

Natural fertility is moderate, and available water
capacity is low. Permeability is rapid.

Representative profile of Thurman loamy fine sand,
in an area of Thurman complex, 4 to 10 percent
slopes, in bromegrass, 1,500 feet north and 175 feet
west of the southeast corner of sec. 8, T.12 S., R. 20 E.:

A1—0 to 13 inches; very dark grayish brown (10YR 3/2)
loamy fine sand; single grained and weak fine

granular structure; very friable; some roots;
slightly acid; gradual smooth boundary.

AC—13 to 22 inches; dark brown (10YR 3/3) loamy fine
'sand; single grained and weak fine granular struc-
ture; loose; some roots; neutral; gradual smooth

boundary.

C1—22 to 38 inches; dark brown (10YR 4/8) fine sand;
single grained; loose; few roots; neutral; diffuse
smooth boundary.

C2—38 to 60 inches; dark yellowish brown (10YR 4/4) fine
sand; single grained; loose; neutral.

The A horizon ranges from 8 to 16 inches in thickness. It
is loamy fine sand or loamy sand. The C horizon is mostly
loamy fine sand or fine sand, but in places below a depth of
;10 inches, it is fine sandy loam, sandy clay loam, or clay
oam,

Thurman soils are near Gymer and Morrill soils. Thur-
man soils contain more sand than Gymer soils. They are
not so red as and contain more sand and less clay than
Morrill soils.

Thurman soils typically are dry for shorter periods than
defined in the range for the series, but this does not alter
their usefulness or behavior. ’

Te—Thurman complex, 4 to 10 percent slopes. This
complex of sloping soils is on convex slopes on a high
old alluvial terrace on the northern side of the Kansas
River. It is highly dissected by streams. Individual
areas are 55 to 200 acres in size.

About 35 percent of this complex is Thurman loamy
fine sand; about 30 percent is a soil that has a surface
layer of very dark grayish brown sandy loam and a
subsail of dark grayish brown sandy loam; and about
25 percent is a soil that has a surface layer of very
dark grayish brown sandy loam, a subsoil of reddish
brown sandy clay loam or light clay loam, and in places,
a leached, lighter colored subsurface layer. The Thur-
man soil is on upper slopes, the soil that has a dark
grayish brown subsoil is on lower slopes or foot slopes,
and the soil that has a reddish brown subsoil is on mid
slopes between the other two soils.

Included with these soils in mapping were small
areas of Gymer, Morrill, and Sharpsburg soils.

Runoff is slow to medium, and the erosion hazard
is high. The main concern of management is control-
ling erosion.

About 80 percent of the acreage of this complex is
used for pasture, and the rest is cultivated. About 40
percent of the pasture is tame grasses, and the rest is
native grasses or an oak-hickory woody vegetation
association with an understory of tall prairie grasses.
These soils are better suited to grasses than to cul-
tivated crops. If the soils are cultivated, they are
better suited to wheat and other small grains than to
corn or soybeans. Capability unit IVe-7, Savannah
range site, pasture suitability group B, woodland group
5s.

Vinland Series

The Vinland series consists of shallow, somewhat ex-
cessively drained, sloping to moderately steep soils on
uplands. These soils formed in material weathered from
loamy shale. Native vegetation is tall prairie grasses.

In a representative profile, the surface layer is very
dark gray silty clay loam about 7 inches thick. The
subsoil is dark gray and dark brown, firm silty clay
loam about 3 inches thick. The underlying material is
grayish.brown silty clay loam. Olive brown to yellowish
brown weathered shale is at a depth of 17 inches.
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Available water capacity is low, and natural fertility
is moderate. Permeability is moderate.

Representative profile of Vinland silty clay loam,
in an area of Sogn-Vinland complex, 5 to 20 percent
slopes, in bromegrass, 2,200 feet south and 100 feet
east of the northwest corner of sec. 3, T. 15 S., R. 18
E.:

Ap—0 to 7 inches; very dark gray (10YR 3/1) silty clay
loam; moderate fine and medium granular struc-
ture; firm; neutral; gradual smooth boundary.

B2—7 to 10 inches; dark gray and dark brown (10YR 4/1
and 4/3) silty cla?r loam; moderate very fine and
fine subangular blocky structure; firm; neutral;
gradual smooth boundary.

C1—10 to 17 inches; grayish brown (2.5YR 5/2) silty clay
loam; massive; firm; neutral; abrupt smooth
boundary.

C2——17 inches; olive brown to yellowish brown shale; some-
what weathered; bedded and dense.

Reaction of the solum ranges from medium acid to neu-
tral. The A horizon ranges from very dark gray to very
dark brown. The C horizon is dark grayish brown, olive
brown, or yellowish brown. Depth to underlying shale
ranges from 10 to 20 inches.

Vinland soils are near Martin, Sibleyville, Oska, Sogn,
and Basehor soils. Vinland soils are not so deep as Martin,
Oska, and Sibleyville soils, and unlike those soils, they lack
a B2t horizon. Vinland soils are shallow to shale, whereas
Basehor soils are shallow to sandstone and Sogn soils are
shallow to limestone.

Ve—Vinland complex, 3 to 7 percent slopes. This
complex of sloping soils is on side slopes, generally
below limestone or sandstone formations. Individual
areas are 4 to 100 acres in size.

About 45 percent of this complex is Vinland soils,
about 30 percent is a soil similar to Vinland soils but
20 to 40 inches deep to shale and with 35 to 45 percent
cle}ly iri the subsoil, and about 15 percent is Martin
soils.

Included with these soils in mapping were small
areas of Sibleyville, Sogn, and Oska soils. Small eroded
areas are shown on the soil map by a severely eroded
spot symbol.

Runoff is medium, and the erosion hazard is high.
The main concerns of management are controlling
erosion and increasing fertility.

About 60 percent of the acreage of this complex is
used for pasture, and the rest is cultivated. This com-
plex is better suited to grasses than to cultivated crops.
If these soils are cultivated, they are better suited to
wheat and other small grains than to corn or soy-
beans. Capability unit IVe-3, Loamy Upland range
site, pasture suitability group G, not assigned to a
woodland group.

Vh—Vinland complex, 3 to 7 percent slopes, eroded.
This complex of sloping soils is on side slopes, generally
below limestone or sandstone formations. Individual
areas are 4 to 100 acres in size.

About 60 percent of this complex is Vinland soils, and
about 30 percent is a soil similar to Vinland soils
but 20 to 40 inches deep to shale and with 35 to 45
percent clay in the subsoil. Vinland soils have a profile
similar to the one described as representative for the
series, but the surface layer is lighter colored and thin-
ner. The surface layer is commonly dark grayish brown
to dark brown silty clay loam that has some shale
fragments. There are gullies or gully scars in most

areas.

Included with these soils in mapping were small
areas of Martin, Sibleyville, and Sogn soils.

Runoff is medium, and the erosion hazard is high.
The main concerns of management are maintaining
and improving stands of grass, increasing fertility,
and controlling erosion.

Nearly all of the acreage of this complex is used for
tame grass pasture. A few small areas are cultivated.
These soils are better suited to grasses than to cul-
tivated crops. Capability unit VIe-1, Loamy Upland
range site, pasture suitability group G, not assigned
to a woodland group.

Vm—YVinland-Martin complex, 7 to 15 percent
slopes. This complex of strongly sloping soils is on side
slopes below limestone and sandstone formations. In-
dividual areas are mainly bands that range from 200
to 1,000 feet in width and from 1,300 feet to 4 miles
in length. They are from 10 to 1,500 acres in size.

About 40 percent of this complex is Vinland soils,
about 25 percent is Martin soils, and about 20 percent
is a soil similar to Vinland soils but 20 to 40 inches
deep to shale and with 35 to 45 percent clay in the
subsoil.

Included with these soils in mapping were small
areas of Sibleyville and Sogn soils. Small eroded areas
are shown on the soil map by a severely eroded spot
symbol.

Runoff is rapid. The erosion hazard is high where
these soils are cultivated or where pasture is over-
grazed. The main concern of management is maintain-
ing and improving the stands of grass.

Most of the acreage of this complex is used for tame
or native grass pasture. In some places, the native
grass areas have a large amount of woody vegetation
as part of the plant cover. A few areas of this complex
are cultivated. This complex is better suited to grasses
than to cultivated crops. Capability unit VIe-1, Loamy
Upland range site, pasture suitability group G, not
assigned to a woodland group.

Wabash Series

The Wabash series consists of deep, poorly drained
to very poorly drained, nearly level soils on bottom
lands and terraces. These soils formed in clayey allu-
vium. Native vegetation is water-tolerant prairie
grasses and a few deciduous trees.

In a representative profile, the surface layer is black
silty clay about 16 inches thick. The subsoil is black,
very firm silty clay about 36 inches thick. The under-
lying material is very dark gray silty clay.

Available water capacity and natural fertility are
high. Permeability is very slow.

Representative profile of Wabash silty clay, in a cul-
tivated field, 1,175 feet west and 2,020 feet north of
the southeast corner of sec. 18, T. 13 S.,, R. 20 E.:

Ap—~0 to 5 inches; black (10YR 2/1) silty clay; weak fine
granular structure; firm; common roots; slightly
acid; clear smooth boundary.

Al11—5 to 10 inches; black (10YR 2/1) silty clay; strong
fine and medium blocky structure; very firm; many
roots; slightly acid; clear smooth boundary.

A12—10 to 16 inches; black (10YR 2/1) silty clay; weak
medium and coarse prismatic structure parting to
moderate fine and medium subangular blocky; very
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firm; many roots; few fine black concretions;
slightly acid; gradual smooth boundary.

Blg—16 to 28 inches; black (10YR 2/1) silty clay; few
fine faint very dark grayish brown (10YR 3/2)
mottles; weak coarse prismatic structure parting
to weak medium subangular blocky; very firm; few
fine roots; few fine black concretions; neutral;
diffuse wavy boundary.

B2g—28 to 52 inches; black (10YR 2/1) silty clay; few
fine faint very dark grayish brown (10YR 3/2)
mottles; weak coarse prismatic structure parting
to weak medium subangular blocky; very firm; few
fine roots; few fine black concretions; neutral;
diffuse wavy boundary.

Cg—52 to 70 inches; very dark gray (10YR 3/1) silty clay;
common fine faint dark yellowish brown (10YR
3/4) mottles; massive; very firm; few fine black
concretions; slightly acid.

The A horizon ranges from silty clay to silty clay loam.
The B horizon is silty clay or clay. The A horizon and up-
per part of the B horizon range from medium acid to neu-
tral. The lower part of the B horizon and the C horizon
range from slightly acid to mildly alkaline and contain a
few calcium carbonate concretions in some places.

Wabash soils are near Reading and Kimo soils and are
in the same landscape position as Leanna soils, Wabash
soils are more clayey in the B horizon than Reading soils.
They lack the gray A2 horizon that is characteristic of
Leanna soils. Wabash ‘soils are more clayey below a depth
of 24 inches than Kimo soils.

We—Wabash silty clay loam. This nearly level soil
is on flood plains and terraces along streams. Individ-
ual areas are 5 to 100 acres in size. This soil has a pro-
file similar to the one described as representative for
the series, but the surface layer is silty clay loam about
12 to 20 inches thick. Slopes are 0 to 1 percent.

Included with this soil in mapping were small areas
of Wabash silty clay and Leanna, Reading, and Kenne-
bec soils.

Runoff is very slow. Flooding is rare or occasional.
The main concern of management is removing excess
water that drained from adjacent uplands and over-
flowed from adjacent streams. A surface drainage sys-
tem is needed in some slightly depressional areas.

Most of the acreage of this soil is cultivated. A few
areas are used for pasture. This soil is well suited to
all crops commonly grown in the county. Capability
unit ITw-3, Clay Lowland range site, pasture suit-
ability group E, woodland group 4w.

Wh—Wabash silty clay. This nearly level soil is on
second bottoms and terraces of the larger streams. In-
dividual areas are 10 to 1,000 acres in size. This soil
has the profile described as representative for the
series. Slopes are 0 to 1 percent.

Included with this soil in mapping were small areas
of Wabash silty clay loam and Reading soils.

Runoff is very slow to ponded. Flooding is rare or
occasional. The hazard of wetness is high. The main
concern of management is removing excess water.
This soil is difficult to cultivate because the surface
layer is sticky and plastic when wet and hard when dry.

About 85 percent of the acreage of this soil is cul-
tivated. The rest is used for pasture or left idle. This
soil is better suited to soybeans, grain sorghum, and
wheat than to corn or alfalfa. Capability unit 1I1Tw-1,
Clay Lowland range site, pasture suitability group E,
woodland group 4w.

Woodson Series
The Woodson series consists of deep, somewhat

poorly drained, nearly level to gently sloping soils on
uplands. These soils formed in moderately fine textured
and fine textured sediment.

In a representative profile, the surface layer is very
dark gray silt loam and silty clay loam about 11 inches
thick. The subsoil is about 34 inches thick. It is very
dark gray, very firm silty clay in the upper 22 inches
and coarsely mottled dark brown and grayish brown,
very firm silty clay in the lower 12 inches. The under-
lying material is mostly coarsely mottled grayish
brown and dark brown clay loam.

Available water capacity is high, and natural fer-
tility is moderate. Permeability is very slow.

Representative profile of Woodson silt loam, 1 to 3
percent slopes, in a cultivated field, 750 feet west and
gZORfeet south of the northeast corner of sec. 7, T. 15

., R.21 E.:

Ap—O0 to 8 inches; very dark gray (10YR 3/1) silt loam;
weak to moderate fine granular structure; fri-
able; common fine roots; strongly acid; clear
smooth boundary.

A1—8 to 11 inches; very dark gray (10YR 3/1) light silty
clay loam; weak to moderate fine platy structure
in upper part and moderate fine subangular block
structure in lower part; friable; few fine blac
concretions; common fine roots; medium acid;
abrupt smooth boundary.

B21t—11 to 20 inches; very dark gray (10YR 3/1) silty
clay; few fine faint dark brown (10YR 3/3) mot-
tles; moderate medium and coarse prismatic strue-
ture parting to moderate fine and medium blocky;
very firm; gray silt coatings on ped faces; few fine
black concretion; common fine roots; medium acid;

radual smooth boundary.

B22t—20 to 33 inches; very dark gray (10YR 3/1) silty
clay; few fine distinet dark yellowish brown (10YR
3/4) and very dark grayish brown (10YR 3/2)
mottles; moderate coarse prismatic structure part-
ing to moderate fine blocky; very firm; gray silt
coatings on ped faces; few fine black concretions;
common fine roots; slightly acid; gradual smooth
boundary.

B3—33 to 45 inches; coarsely mottled dark brown (10YR
4/3) and grayish brown (10YR 5/2) light silty
clay; about 30 percent vertical fillings of black
(10YR 2/1) silty clay about 1.5 inches wide; mod-
erate coarse prismatic structure parting to weak
fine and medium blocky; very firm; common fine
black concretions; few fine roots; neutral; gradual
smooth boundary.

C1—45 to 58 inches; grayish brown (10YR 5/2) clay loam;
about 30 percent vertical fillings of very dark gray
(10YR 3/1) light silty clay about 1.5 inches wide;
many fine and medium faint dark yellowish brown
(10YR 4/4) mottles; massive; friable; few fine
black concretions; few fine roots; neutral; gradual
smooth boundary.

C2—b58 to 78 inches; coarsely mottled dark brown (10YR
4/8) and grayish brown (10YR 5/2) clay loam;
few vertical fillings; massive; friable; few fine
black concretions; many yellowish red stains; few
fine roots; neutral.

The A horizon ranges from strongly acid to slightly acid.
It is heavy silt loam or light silty clay loam and ranges in
depth from 6 to 14 inches. The C horizon is silty clay, silty
clay loam, or clay loam.

Woodson soils are near Martin, Pawnee, and Sharpsburg
soils. Woodson soils have an abrupt boundary between the
A and B horizons, and Martin soils do not. They have less
sand throughout than Pawnee soils. They have more clay
in the B horizon than Sharpsburg soils.

Wo—Woodson silt loam, 0 to 1 percent slopes. This
nearly level soil generally is on broad, flat ridgetops and
old stream terraces. Individual areas are irregular
in shape and are 50 to 300 acres in size.
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Included with this soil in mapping were small areas
of Martin and Pawnee soils. Also included in the north-
eastern part of the county was an area of a similar soil
that has less clay in the underlying material, coarser
sand particles, and a few pebbles.

Runoff is slow, and the erosion hazard is slight. The
main concern of management is controlling runoff.
This soil is wet for a few days after excessive amounts
of rain because runoff is slow and permeability is very
slow. However, it is somewhat droughty if it does not
receive a moderate amount of rain each week during
the growing season.

Most of the acreage of this soil is cultivated. This
soil is suited to all crops commonly grown in the county.
It is generally better suited to wheat, grain sorghum,
and soybeans than to corn. Capability unit IIs-1, Clay
Upland range site, pasture suitability group C, not
assigned to a woodland group.

Ws—Woodson silt loam, 1 to 3 percent slopes. This
gently sloping soil is on ridges and old stream ter-
races. Individual areas are irregular in shape and are
5 to several hundred acres in size. This soil has the
profile described as representative for the series.

Included with this soil in mapping were small areas
of Martin and Pawnee soils. Also included in the north-
eastern part of the county was an area of a similar
soil that has less clay in the substratum, coarser sand
particles, and a few pebbles. Small eroded areas were
included near the upper ends and along the sides of
small drainageways, and these areas are shown on the
soil map by a severely eroded spot symbol. Also in-
cluded, along drainageways, were a few small areas of
a Woodson silt loam that have slopes of more than 3 per-
cent. Small areas of a soil that has a puddled surface
layer, generally caused by excessive amounts of soluble
salts, are shown on the soil map by gumbo or scabby
spot symbols. These scabby areas are difficult to cul-
tivate because tilth is poor and water generally ponds
temporarily during periods of excessive rain.

Runoff is slow to medium, and the erosion hazard
is moderate. The main concern of management is
controlling erosion. Because it is very slowly permeable
and has a subsoil of dense silty clay, this soil is some-
what droughty if it does not receive a moderate amount
of rain each week during the growing season.

Most of the acreage of this soil is cultivated. A few
areas are used for pasture. This soil is suited to all
crops commonly grown in the county. It is generally
better suited to wheat, grain sorghum, and soybeans
than to corn. Capability unit IIIe-2, Clay Upland
range site, pasture suitability group C, not assigned to
a woodland group.

Wx—Woodson silty clay loam, 1 to 3 percent slopes,
eroded. This gently sloping soil is on the sides of ridges
near small drainageways. It has a profile similar to
the one described as representative for the series, but
erosion has thinned the original surface layer. Culti-
vation has mixed the remaining surface layer with
material from the upper part of the subsoil, producing
the present surface layer of silty clay loam.

Included with this soil in mapping were small areas
of Sibleyville and Martin soils.

Runoff is medium, and the erosion hazard is high.

The main concerns of management are controlling ero-
sion and improving tilth.

About half of the acreage of this soil is cultivated.
The rest is used for pasture. This soil is better suited
to grasses than to cultivated crops. If this soil is culti-
vated, it is suited to wheat and other small grain.
Capability unit IVe-1, Clay Upland range site, pasture
suitability group C, not assigned to a woodland group.

Use and Management of the Soils

The soil survey is a detailed analysis and evaluation
ot the most basic resource of the survey area--the soil.
It may be used to fit the use of the land, including ur-
banization, to the limitations and potentials of the
natural resources and to the environment and to help
avoid soil-related failures in uses of the land.

During a soil survey, soil scientists, conservationists,
engineers, and others keep extensive notes not only
about the nature of the soils but also about unique
aspects of behavior of these soils in the field and at con-
struction sites. These notes include observations of ero-
sion, drought damage to specific crops, yield estimates,
flooding, the functioning of septic systems, and other
factors relating the kinds of soil to their productivity,
potentials, and limitations under various uses and
levels of management. In this way field experience,
incorporated with measured data on soil properties
and performance, is used as a basis for predicting soil
behavior.,

Information in this section will be useful in applying
basie facts about the soils to plans and decisions for
use and management of soils for crops and pasture,
range, woodland, and many nonfarm uses including
building sites, highways and other transportation sys-
tems, sanitary facilities, parks and other recreational
developments, and wildlife habitat. From the data
presented, the potential of each soil for specified land
uses can be determined, soil limitations to these land
uses can be identified, and costly failures, related to
unfavorable soil properties, in homes and other struc-
tures can be avoided. A site can be selected where the
soil properties are favorable, or practices can be plan-
ned that will overcome the soil limitations.

Planners and others using the soil survey can eval-
uate the impact of specific land uses on the overall
productivity of the survey area, or other broad plan-
ning area, and on the environment. Both of these
factors are closely related to the nature of the soil
Plans can be made to maintain or create a land use
pattern in harmony with the natural soil.

Contractors can find the information in this section
useful in locating sources of sand and gravel, road fill,
and topsoil, and in determining the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty
in excavation.

Health officials, highway officials, engineers, and
many other specialists can find useful information in
this soil survey. The safe disposal of waste, for example,
is closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, trees and
shrubs, and most other uses of land are influenced by
the nature of the soil.
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Management of Soils Used for Cultivated Crops®

About 47 percent of Douglas County is used to grow
cultivated crops (11). Soybeans, grain and forage
sorghum, corn for grain and forage, and small grain
are the commonly cultivated crops. Alfalfa, sweetclover,
vetch, sudangrass, lespedeza, and redclover are grown
for forage or cover.

The loamy soils in the Kansas River Valley are well
suited to most vegetables. They are also well suited to
irrigation. Water is available, but only a few acres are
irrigated. Most of the alfalfa used to make dehydrated
products is grown in the Kansas River Valley.

A system of soil management consists of a combina-
tion of practices used to produce crops. A good system
should maintain and improve the productivity of the
soil. The main considerations in managing cultivated
soils in the county are maintaining fertility, control-
ling erosion, and making the most efficient use of avail-
able water,

Maintaining fertility can be accomplished by con-
trolling erosion, using barnyard manure and crop resi-
dues, and adding commercial fertilizers. The kind and
amount of fertilizer for each crop is determined by
field trials, experience of farmers, and soil tests.

Controlling erosion can be accomplished by the use of
terracing, contour farming, crop residues, timely till-
age, and minimum tillage. Terracing and contour
farming can be used to reduce water erosion and help
conserve rainfall on all of the sloping soils in the
county. These practices, alone or in combination, also
can be beneficial on some nearly level soils that have
long slopes. Each row planted on the contour acts as a
miniature terrace by holding back water and letting it
soak into the soil. The water that is saved by terracing
and contour farming increases crop growth, which in
turn adds to the amount of residue available to pro-
tect the soil.

Proper management of crop residues is necessary
on all of the soils in Douglas County. It helps to main-
tain good soil structure, increase infiltration of water,
and control water erosion and soil blowing. A cover of
residue on the surface helps to hold the soil in place and
reduce the puddling effect of beating raindrops.

Minimum or reduced tillage is done only when it is
necessary to break up a surface crust, to control weeds,
or to prepare a seedbed. The use of minimum tillage
prevents the breakdown of soil aggregates and main-
tains more residue on the surface.

Stripcropping is another measure that can be used
to control soil blowing. It is generally used in com-
bination with a good crop residue management pro-
gram, minimum tillage, and a good fertility program.
Striperopping is especially suited to some of the nearly
level soils that have a surface layer of fine sandy loam
or coarse silt loam.

Further information about cropland management can
be obtained from the local representative of the Soil
Conservation Service or the Extension Service.

Capability grouping
Capability grouping shows, in a general way, the

2 EARL BoONDY, conservation agronomist, Soil Conservation
Service, helped prepare this section.

suitability of soils for most kinds of field crops. The
soils are grouped according to their limitations when
used for field crops, the risk of damage when they are
so used, and the way they respond to treatment. The
grouping does not take into account major and generally
expensive landforming that would change slope, depth,
or other characteristics of the soils; does not take into
consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horti-
cultl‘éral crops, or other crops requiring special manage-
ment.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not
a substitute for interpretations designed to show suit-
ability and limitations of groups of soils for range,
forest trees, or engineering.

In the capability system, the kinds of soils are
grouped at three levels: the capability class, subclass,
and unit. These are discussed in the following para-
graphs.

CAPABILITY CLASSES, the broadest groups, are desig-
nated by Roman numerals I through VIII. The num-
erals indicate progressively greater limitations and nar-
rower choices for practical use, defined as follows:

Class I soils have few limitations that restrict
their use.

Class II soils have moderate limitations that re-
duce the choice of plants or that require mod-
erate conservation practices.

Class III soils have severe limitations that reduce
the choice of plants, require special conser-
vation practices, or both.

Class IV soils have very severe limitations that
reduce the choice of plants, require very care-
ful management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture, range, woodland
or wildlife habitat. (None in Douglas County.)

Class VI soils have severe limitations that make
them generally unsuited to cultivation and
limit their use largely to pasture or range,
woodland, or wildlife habitat.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that
restrict their use largely to pasture or range,
woodland, or wildlife habitat.

Class VIII soils and landforms have limitations
that preclude their use for commercial plants
and restrict their use to recreation, wildlife
habitat, water supply, or to esthetic purposes.

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e,
w, s, or ¢, to the class numeral, for example, IIe. The
letter e shows that the main limitation is risk of ero-
sion unless close-growing plant cover is maintained;
w shows that water in or on the soil interfers with
plant growth or cultivation (in some soils the wetness
can be partly corrected by artificial drainage) ; s shows
that the soil is limited mainly because it is shallow
droughty, or stony; and ¢, used in only some parts of
the United States, shows that the chief limitation is
climate that is too cold to too dry.
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In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain,
at the most, only the subclasses indicated by w, s, and
¢ because the soils in class V are subject to little or no
erosion, though they have other limitations that re-
strict their use largely to pasture, range, woodland,
wildlife habitat, or recreation.

CAPABILITY UNITS are soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to
require similar management, and to have similar pro-
ductivity and other responses to management. Thus,
the capability unit is a convenient grouping for mak-
ing many statements about management of soils. Ca-
pability units are generally designated by adding an
Arabic numeral to the subclass symbol, for example,
IIe—2 or IIIe-3. Thus, in one symbol, the Roman num-
eral designates the capability class, or degree of limi-
tation ; the small letter indicates the subclass, or kind of
limitation, as defined in the foregoing paragraph; and
the Arabic numeral specifically identifies the capability
unit within each subclass.

In the following paragraphs the capability units in
Douglas County are described, and suggestions for
the use and management of the soils are given.

For a complete explanation of capability classiflca-
tion, see Agriculture Handbook No. 210, Land Capabil-
ity Classification (20).

Management by capability units

The use and management of soils by capability units
are described in the following pages. The names of the
soil series represented are given in the description of
each unit, but this does not mean that all of the soils
of a given series are in the unit. The capability unit
designation for each soil in the county is given in the
“Guide to Mapping Units” at the back of this survey.

CAPABILITY UNIT I-1

This unit consists of deep, nearly level soils of the
Eudora, Judson, and Reading series. These soils are
well drained or moderately well drained, loamy soils in
%tream valleys that are not subject to damaging over-

ow.

Permeability is moderate or moderately slow. Avail-
able water capacity and natural fertility are high.
Erosion is not a concern. Flooding is rare and causes
little damage.

The soils of the unit are well suited to all crops com-
monly grown in the county. These include field and
vegetable crops, grasses, and trees.

Management practices such as minimum tillage,
proper management of crop residues, and adequate use
of commercial fertilizers maintain organic-matter
content, fertility, and tilth. A well-planned cropping
system helps to control weeds and insects. These soils
are easily tilled.

CAPABILITY UNIT Ile-1
This unit consists of deep, gently sloping soils of the
Martin and Pawnee series. These soils are moderately
well drained upland soils that have a surface layer of
silty clay loam or clay loam and a subsoil of silty clay or
clay.

Available water capacity and natural fertility are
high. Permeability is slow. The erosion hazard is slight.

The soils of this unit are suited to all cultivated
crops commonly grown in the county. They are also
suited to tame and native grasses.

Management practices such as minimum tillage,
terracing and contour farming, proper management of
crop residues, and adequate use of commercial fer-
tilizers maintain organic-matter content, fertility, and
tilth and control erosion.

CAPABILITY UNIT Ile-2

This unit consists of deep, gently sloping soils of the
Gymer and Sharpsburg series. These soils are well
drained or moderately well drained upland soils that
have a surface layer of silt loam and a subsoil of silty
clay loam.

Natural fertility and available water capacity are
high. Permeability is moderately slow. The erosion
hazard is slight.

The soils of this unit are well suited to all cultivated
crops commonly grown in the county. They are also
suited to tame and native grasses.

Management practices such as minimum tillage,
proper management of crop residues, and adequate use
of commercial fertilizers maintain organic-matter
content, fertility, and tilth. Terracing and contour
tilling are needed on some fields to control erosion.
These soils are easily tilled.

CAPABILITY UNIT Ils~1

Woodson silt loam, 0 to 1 percent slopes, is the only
soil in this unit. This upland soil is deep and somewhat
poorly drained. It has a thin surface layer of silt loam
and a dense subsoil of silty clay.

Natural fertility is moderate, and available water
capacity is high. Permeability is very slow, and runoff
is slow. The erosion hazard is slight.

This soil is suited to all cultivated crops commonly
grown in the county. It is also suited to tame and native
grasses.

Management practices such as minimum tillage,
proper management of crop residues, and adequate
and properly timed applications of commercial ferti-
lizers maintain organic-matter content, fertility, and
tilth. A cropping system is also helpful. In some years
fall tillage is needed to prepare a desirable seedbed for
early planting of crops. During periods of excessive
rainfall, this soil is difficult to till and harvest because
it is very slowly permeable and runoff is slow.

CAPABILITY UNIT 1Iw-1

This unit.consists of deep, nearly level and undulat-
ing soils of Eudora-Kimo complex and Eudora-Kimo
fine sandy loams, overwash. These soils are somewhat
poorly drained to well drained soils in the Kansas River
Valley.

Available water capacity and natural fertility are
high. Low lying areas are wet or ponded following ex-
cessive rainfall. Soil blowing is a concern in some areas
of Eudora-Kimo fine sandy loams, overwash.

The soils of this unit are well suited to all crops com-
monly grown in the county. These include field and
vegetable crops, grasses, and trees.
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Management practices such as minimum tillage,
proper management of crop residues, and adequate use
of commercial fertilizers maintain organic-matter con-
tent, fertility, and tilth. Stripcropping is helpful in
areas where soil blowing is a concern. A cropping sys-
tem helps to control weeds and insects. Surface
drainage systems and land leveling control wetness in
most areas. These soils are easy to till.

CAPABILITY UNIT IIw-2

Kennebec silt loam is the only soil in this unit. This
bottom land soil is deep and well drained or moderately
well drained.

Natural fertility and available water capacity are
high. Permeability is moderate. The major hazard is
damage to crops by floods.

This soil is suited to all cultivated crops commonly
grown in the county. It is also suited to tame and native
grasses and to trees.

Management practices such as minimum tillage,
proper management of crop residues, and adequate use
of commercial fertilizers maintain organic-matter con-
tent, fertility, and tilth. Providing protection from
il.(l)loding generally is not feasible. This soil is easy to

ill.

CAPABILITY UNIT llw-3

This unit consists of deep, nearly level soils of the
Wabash, Leanna, and Kimo series. These soils are some-
what poorly drained to very poorly drained soils on the
high flood plains of streams. They have a surface layer
of silt loam or silty clay loam and a subsoil of silty clay.

Natural fertility and available water capacity are
high. Permeability is slow to very slow. Wetness caused
by runoff from surrounding higher areas and by flood-
ing of large streams is the main management concern.
Kimo silty clay loam is adjacent to the Kansas River,
and a high water table can cause this soil to be wet.

The soils of this unit are suited to all cultivated crops
commonly grown in the county. They are also suited to
tame and native grasses and to trees.

Management practices such as minimum tillage, crop
rotation, proper management of crop residues, and ade-
quate use of commercial fertilizers maintain organic-
matter content, fertility, and tilth. Diversion terraces
and terraces constructed in adjacent upland areas help
to keep water from running onto these soils. Also,
drainage ditches and land leveling are needed in some
areas.

CAPABILITY UNIT Ille-1

This unit consists of deep and moderately deep, slop-
ing soils of the Oska, Sibleyville, Morrill, Gymer, and
Sharpsburg series. These soils are well drained or mod-
erately well drained upland soils that have a surface
layer of loam, silt loam, clay loam, or silty clay loam
and a subsoil of clay loam, silty clay loam, or light
silty clay.

Natural fertility and available water capacity are
moderate to high. Permeability ranges from slow to
moderate. The erosion hazard is moderate to high if
these soils are cultivated or overgrazed. Well managed
grassland has a slight erosion hazard.

The soils of this unit are suited to all cultivated

crops commonly grown in the county. They are well
suited to tame and native grasses. Some areas of Gymer
silt loam, 3 to 8 percent slopes, are suited to trees.

Management practices such as minimum tillage, crop
rotation, proper management of crop residues, and ade-
quate use of commercial fertilizers maintain organic-
matter content, fertility, and tilth. Terracing and
contour farming are needed to help control erosion.
These soils are easily tilled.

CAPABILITY UNIT Ille-2

Woodson silt loam, 1 to 3 percent slopes, is the only
soil in this unit. This upland soil is deep and somewhat
poorly drained. It has a thin surface layer of silt loam
and a dense subsoil of silty clay.

Natural fertility is moderate, and available water
capacity is high. Permeability is very slow. The ero-
sion hazard is moderate if this soil is cultivated. Well
managed grassland has a slight erosion hazard.

This soil is suited -to all cultivated crops commonly
grown in the county. It is also suited to tame and na-
tive grasses.

Management practices such as minimum tillage,
crop rotation, proper management of crop residues,
and adequate and properly timed applications of com-
mercial fertilizers maintain organic-matter content,
fertility, and tilth. Terracing and contour farming help
to control erosion.

CAPABILITY UNIT IIle-3

This unit consists of deep, sloping soils of the Martin
and Pawnee series. These soils are moderately well
drained upland soils that have a surface layer of silty
clay loam or clay loam and a subsoil of silty clay or
clay.

Available water capacity and natural fertility are
high. Permeability is slow. The erosion hazard is high
if these soils are cultivated or overgrazed. Well man-
aged grassland has a slight erosion hazard.

The soils of this unit are suited to all cultivated crops
commonly grown in the county. They are also suited to
tame and native grasses.

Management practices such as minimum tillage, crop
rotation, proper management of crop residues, and ade-
quate use of commercial fertilizers maintain organiec-
matter content, fertility, and tilth. Terracing and con-
tour farming are needed to help control erosion.

CAPABILITY UNIT IIIw-1

Wabash silty clay is the only soil in this unit. This
soil is deep, nearly level, and very poorly drained. It is
on large, high flood plains of the major streams.

Natural fertility and available water capacity are
high. This soil shrinks during dry periods, causing
many deep cracks, especially where alfalfa is grown.
The high clay content restricts permeability, causing
ponding. This soil is occasionally flooded because it is
near large streams and receives runoff from surround-
ing higher areas. Surface drainage is slow, and in
places crops are drowned during some growing seasons.
Removal of excess water is the main management con-
cern.

This soil is better suited to soybeans, wheat, and
grain sorghum than to corn. It is well suited to water-
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tolerant grasses and can be developed for wetland
wildlife habitat.

A bedding system helps to remove some excess
water. Diversion terraces and terraces constructed in
adjacent upland areas control runoff that spreads
across this soil. Proper use of crop residues and crop
rotation improve tilth. Adequate and properly timed
applications of commercial fertilizers maintain fertil-
ity. Tilling in the fall generally provides a more desir-
able seedbed. This soil is difficult to cultivate because of
the high clay content.

CAPABILITY UNIT IIIw-2

This unit consists only of Sarpy-Eudora complex,
overwash. These soils are deep and well drained to ex-
cessively drained and are on the gently undulating
flood plain of the Kansas River. They are sandy or
loamy throughout.

Available water capacity is low to high and natural
fertility is high. The soil blowing hazard is moderate.
Flooding is rare but damaging.

The soils of this unit are well suited to all crops com-
monly grown in the county. These include field and
vegetable crops, grasses, and trees.

Management practices such as minimum tillage,
proper management of crop residues and green man-
ure crops, and adequate use of commercial fertilizers
maintain organic-matter content and fertility. Strip-
cropping and winter cover crops are needed to control
soil blowing. These soils are easy to till.

CAPABILITY UNIT IVe-1

The only soil in this unit is Woodson silty clay
loam, 1 to 3 percent slopes, eroded. This deep, somewhat
poorly drained upland soil has a surface layer of heavy
silty clay loam and a dense subsoil of silty clay.

Organic-matter content is low, and natural fertility
is moderate. Permeability is very slow. The erosion
hazard is high.

This soil is better suited to tame and native grasses
than to cultivated crops. If cultivated, it is suited to
wheat or other small grain.

Management practices such as minimum tillage, pro-
per management of crop residues and green manure
crops, and adequate use of commercial fertilizers are
needed if this soil is cultivated. Terracing and contour
farming help to control erosion. This soil is difficult
to till.

CAPABILITY UNIT 1Ve-2

This unit consists only of Sibleyville complex, 3 to
7 percent slopes. These soils are well drained, shallow
and moderately deep, and loamy throughout.

Permeability is moderate. Available water capacity
is low to moderate, and natural fertility is moderate.
The erosion hazard is high.

The soils of this unit are better suited to tame and
native grasses than to cultivated crops. If cultivated,
they are suited to wheat and other small grain.

Management practices such as minimum tillage,
crop rotation, proper management of crop residues,
and adequate use of commercial fertilizers are needed
if these soils are cultivated. Terracing and contour
farming are needed to control erosion.

CAPABILITY UNIT IVe-3

This unit consists of Martin-Oska silty clay loams,
3 to 6 percent slopes, and Vinland complex, 3 to 7
percent slopes. These soils are shallow, moderately
deep and deep, and moderately well drained to exces-
sively drained. They have a surface layer of silty clay
loam and a subsoil of silty clay loam or silty clay.

Natural fertility is high to moderate, and avail-
able water capacity is low to high. Permeability is slow
to moderate. The erosion hazard is high.

The soils of this unit are better suited to tame and
native grasses than to cultivated crops. If cultivated,
they are suited to wheat, other small grain, and grain
sorghum.

Management practices such as minimum tillage, crop
rotation, proper management of crop residues, and
adequate use of commercial fertilizers maintain or-
ganic-matter content, fertility, and tilth. Terracing
and contour farming are needed in cultivated areas.
These soils are difficult to cultivate because of the re-
gular pattern of shallow areas.

CAPABILITY UNIT IVe-4

This unit consists of deep, sloping, eroded soils of
the Martin and Pawnee series. These soils are moder-
at?cly well drained upland soils that are clayey through-
out.

Organic-matter content is low. Natural fertility and
available water capacity are high. Permeability is slow.
The erosion hazard is high.

The soils of this unit are better suited to tame and
native grasses than to cultivated crops. If cultivated,
they are suited to wheat or other small grain.

Management practices such as minimum tillage,
proper management of crop residues and green manure
crops, and adequate use of commercial fertilizers are
needed if these soils are cultivated. Terracing and
contour farming help to control erosion. These soils
are difficult to till.

CAPABILITY UNIT IVe-3

Morrill clay loam, 7 to 12 percent slopes, is the only
soil in this unit. This upland soil is deep and well
drained. It has a surface layer and subsoil of clay loam.

Natural fertility and available water capacity are
high. Permeability is moderately slow. The erosion haz-
ard is high.

This soil is well suited to tame and native grasses.
It is also suited to wheat or other small grain.

Management practices such as minimum tillage, crop
rotation, proper management of crop residues, and
adequate use of commercial fertilizers are needed if
this soil is cultivated. Terracing and contour farming
are needed to control erosion.

CAPABILITY UNIT IVe-6

Sibleyville loam, 8 to 7 percent slopes, eroded, is the
only soil in this unit. This soil is deep and well drained.
It has a surface layer of heavy loam and a subsoil of
clay loam. The surface layer contains some sandstone
fragments. There are some gullies and gully scars.

Natural fertility and available water capacity are
moderate. Organic-matter content is low, The erosion
hazard is high.
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This soil is better suited to tame and native grasses
than to cultivated crops. If cultivated, it is suited to
wheat or other small grain.

Management practices such as minimum tillage,
crop rotation, proper management of crop residues and
green manure crops, and adequate use of commercial
fertilizers are needed if this soil is cultivated. Ter-
racing and contour farming are needed to control ero-
sion.

CAPABILITY UNIT IVe-7

This unit consists only of Thurman complex, 4 to 10
percent slopes. These soils are deep and are sandy and
loamy throughout.

Permeability is moderate to rapid. Natural fertility is
moderate, and available water capacity is low to high.
The erosion hazard is high.

The soils of this unit are better suited to grasses and
trees than to cultivated crops. If cultivated, they are
suited to wheat, oats, and grain sorghum. They are
also suited to corn and soybeans in some areas.

Management practices such as minimum tillage,
crop rotation, proper management of crop residues,
and adequate use of commercial fertilizers are needed
if these soils are cultivated. Terracing and contour
farming are needed to control erosion.

CAPABILITY UNIT Vie-1

This unit consists of strongly sloping soils and eroded
sloping soils of the Martin, Sibleyville, and Vinland
series and the land type Gravelly land. These upland
soils are shallow, moderately deep and deep, and mod-
erately well drained to somewhat excessively drained.
They generally have a surface layer of loam to silty
clay loam and a subsoil of loam to silty clay, but some
areas are gravelly throughout. The eroded soils in this
unit have many shale and sandstone fragments in the
surface layer in some places.

The erosion hazard is high.

The soils of this unit are well suited to tame and na-
tive grasses. They are not suited to cultivated crops.
Areas that have a gravelly surface layer are better
suited to native grasses than to tame grasses.

Management practices needed are those that main-
tain and improve grasses. Renovating the grasses is
practical in some areas, but this depends upon the
amount of woody vegetation.

CAPABILITY UNIT Vie-2

This unit consists only of Sogn-Vinland complex, 5
to 20 percent slopes. These soils are shallow and some-
what excessively drained. They are silty clay loam
throughout.

Available water capacity is very low and low, and
natural fertility is moderate to high.

The soils of this unit are better suited to native
grasses than to tame grasses. Establishing tame
grasses is possible but generally expensive. These soils
are not suited to cultivated crops.

Management practices needed are those that main-
tain and improve the grasses.

CAPABILITY UNIT VIie-3
This unit consists of Basehor complex, 7 to 15 per-

cent slopes. These soils are well drained and shallow,
moderately deep, and deep. They are loamy through-
out.

Natural fertility is low, and available water capacity
is very low to moderate. The erosion hazard is high.

The soils of this unit are suited to trees and grasses.
Most of the trees currently have little commercial
value. These soils are not suited to cultivated crops.

Management practices needed are those that main-
tain or improve the vegetative cover. Revegetation of
some areas to tame or native grasses is practical.

CAPABILITY UNIT Viw-1

Kennebec soils, channeled, are the only soils in this
unit. These soils are deep, moderately well drained to
well drained loamy soils on narrow flood plains that
have a meandering stream channel.

Available water capacity and natural fertility are
high. Flooding is frequent.

The soils of this unit are well suited to trees and
grasses. Because of flooding and inaccessibility, they
are not suited to cultivated crops.

Management practices needed are those that main-
tain and improve the grasses and the value and amount
of wood crops.

CAPABILITY UNIT VIle-1

Only Stony steep land is in this unit. It consists of
limestone outcrops intermingled with shallow, mod-
erately deep, and deep soils. This land is excessively
drained.

Most areas of this unit are used for grazing or wild-
life habitat. Vegetation is native prairie grasses and
trees. This unit is not well suited to trees. The main
wood product is firewood.

Careful management of grazing is needed to protect
and increase the native prairie grasses. Pasture reno-
vation is impractical.

CAPABILITY UNIT VIIIs-1

Only Riverwash is in this unit. It consists of deep
sandy and loamy soil material in the lowest areas along
the Kansas River. Floodwaters shift this soil material
so frequently that it has almost no value for farming.
Some areas support stands of cottonwood and willow
and are useful as wildlife habitat.

Yields per acre

The average yields per acre that can be expected
under a high level of management are shown in table
2 for the principal crops grown in the county. In any
given year, yields may be higher or lower than those
indicated in table 2 because of seasonal variations in
rainfall and other climatic factors. Absence of a yield
estimate indicates that the crop is not suited to or not
commonly grown on the soil or that a given crop is not
commonly irrigated on the soil.

The predicted yields are based mainly on the ex-
perience and records of farmers, conservationists, and
Extension agents. Results of field trials and demonstra-
tions and available yield data from nearby counties
were also considered.

The latest soil and crop management practices used
by most farmers in the county are assumed in predict-
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TABLE 2.—Yields per acre of crops and pasture
[All yields were estimated for a high level of management in 1974. Only arable soils are listed]
Soil name and Grain Alfalfa Smooth
map symbol Corn sorghum Soybeans Wheat hay bromegrass
Bu Bu Bu Bu Ton AUM 1
Eudora:
£ ~ 110 112 45 50 5.6 6.5
Ev? - - 100 100 40 43 5.0 6.2
Ew® 105 106 42 47 5.5 6.3
Gymer:
Gm ———- 90 94 38 42 4.3 5.5
Gy e 83 90 35 40 4.0 6.1
Judson: Ju - 109 111 44 52 5.6 7.0
Kennebec: Kb oo 103 98 40 42 5.5 6.5
Kimo: Km e 85 90 38 40 4.5 5.5
Leanna: Le e 80 85 32 36 4.0 7.0
Martin .
Mb e 80 85 35 40 3.9 5.5
Mec —_ - 75 80 31 38 3.6 5.5
Mh? —— 50 59 24 26 2.9 4.6
MO? e 68 78 30 37 3.4 5.0
Morrill:
M e e 80 856 32 40 4.0 6.5
Ms ——__ 68 75 28 37 3.5 6.0
Oska: O€ e 67 79 32 38 34 5.4
Pawnee
P e 73 80 34 38 3.8 6.0
Pe - 68 75 30 35 3.6 5.5
Ph et 44 55 23 26 2.7 4.5
Reading: Re -__ - — 103 106 44 50 5.6 6.5
Sarpy: Sb* ———— —— 70 80 30 36 5.0 3.9
Sharpsburg:
8 e 95 95 38 42 . 4.7 6.8
8 e 90 90 36 41 4.5 6.5
Sibleyville:
SR e ——— 62 73 25 34 3.6 6.0
80 52 57 21 28 3.0 5.0
S8 o e —_—— 54 60 22 29 3.2 4.5
St SV e 5.2
Thurman: T¢ e 60 60 22 32 3.0 5.0
Vinland: V¢* oo 48 55 23 27 2.2 4.0
Wabash
WeE e N 82 88 37 38 4.0 6.0
Wh _ - 65 65 31 32 3.0 5.5
Woodson:
Wo - - —— - 65 75 28 34 3.5 5.0
WS 65 75 24 32 8.5 5.0
Wx ——— - 50 55 20 25 2.3 4.5

t Animal-unit-month (AUM) is a term used to express the carrying capacity of pasture. It is the amount of forage or feed
required to feed one animal unit (one cow, one horse, one mule, five sheep, or five goats) for a period of 30 days.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be-

havior of the whole mapping unit.
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ing the yields. Hay and pasture yields are predicted for
varieties of grasses and legumes suited to the soil. A
few farmers may be using more advanced practices
and obtaining average yields higher than those shown
in table 2. .

The management needed to achieve the indicated
yields of the various crops depends upon the kind of
soil and the crop. Such management includes drainage,
erosion control, and protection from flooding; proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including
timely tillage and seedbed preparation and tilling
when soil moisture is favorable; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potas-
sium, and trace elements for each crop; effective use
of crop residues, barnyard manure, and green-manure
crops; harvesting crops with the smallest possible loss;
and timeliness of all fieldwork.

The predicted yields reflect the relative productive
capacity of the soils for each of the principal crops.
Yields are likely to increase as new production tech-
nology is developed. The relative productivity of a
given soil compared to other soils, however, is not likely
to change.

Crops other than those shown in table 2 are grown
in the survey area, but because their acreage is small,
predicted yields for these crops are not included. The
local offices of the Soil Conservation Service and the
Cooperative Extension Service can provide information
about the productivity and management concerns of
the soils for these crops.

Management of Soils Used for Grassland

About 44 percent of the acreage of the county is in
grassland (11). This includes native range and tame
grass pasture.

The main concerns in managing these areas of grass
are to maintain or improve the quality and quantity
of forage, provide soil protection, and reduce water
loss. Leaf development, root growth, flower-stalk for-
mation, seed production, forage regrowth, and food
storage in roots are processes in the development and
growth of grass. Use of these areas of grass must be
controlled to allow these natural processes to take place
if maximum yields of forage are to be maintained.

Use of soils for pasture?

_ About 47,000 acres throughout Douglas County are
in cool-season tame grasses, such as smooth brome (fig.
6), tall fescue, reed canarygrass, and orchard grass
(11). Some livestock farmers use only tame grasses,
and others use both tame and native grasses. Some
management practices needed to maintain a good stand
of tame grasses are:
1. Proper stocking rate: Adjust the livestock numbers to
the expected yield. Make provision for forage and feed
for livestock for the entire season. As a guide, allow 40
pounds of forage per mature cow per day for continuous
seasonal grazing or 35 pounds per mature cow per day

for rotation grazing.

2. Grazing management: Delay grazing in spring until the

3 EARL BONDY, conservation agronomist, Soil Conservation
Service, helped prepare this section.

Figure 6.—Excellent stand of bromegrass on clayey soils.

soil is dry and firm to prevent trampling and compaction
damage. Give grasses a rest from grazing during their
semi-dormant season. When rotation grazing is practiced,
provide an adequate number of pastures with sufficient
acreage in ratio to the number of livestock to allow the
grasses to make a satisfactory recovery between each
grazing.

3. Water and salt: Provide adequate water and salt at lo-
cations that will promote distribution of livestock and
result in more uniform grazing.

4. TFertilizing: The kind and amount of fertilizers to be
applied should be determined by soil test, field observa-
tion, and experience of farmers.

5. Mowing and controlling unwanted vegetation: Mow
pasture if it is grazed unevenly or if there is too much
forage. Mow and spray with herbicides to control invad-
ing dtrees, brush, low-quality grass, and Dbroad-leaved
weeds.

Pasture suitability groups

Described in the following paragraphs are groups of
soils that have a similar potential for producing tame
grasses. The predicted yield of total air-dry forage is
given for each group when it is well managed, ade-
quately fertilized, and receives an average amount of
rainfall, To determine the soils that make up each
suitability group, refer to the “Guide to Mapping
Units” at the back of this soil survey.

PASTURE SUITABILITY GROUP A-1

This group consists of nearly level, well drained to
moderately well drained soils of the Eudora, Kennebec,
Judson, and Reading series. These soils are on bottom
lands. They have a loamy surface layer and subsoil.
h_%}vailable water capacity and natural fertility are

igh.

The soils of this group are well suited to smooth
brome, tall fescue, and orchardgrass.

When the soils of this group are well managed and
rainfall is average, the expected annual yield of air-dry
forage is about 7,500 to 9,000 pounds per acre.
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PASTURE SUITABILITY GROUP A-2

This group consists of gently sloping to strongly slop-
ing, well drained to moderately well drained upland
soils of the Gymer, Martin, Morrill, Oska, Pawnee,
Sharpsburg, and Sibleyville series. These soils have a
loamy surface layer and a loamy and clayey subsoil.

Natural fertility and available water capacity are
moderate to high.

The soils of this group are suited to smooth brome,
tall fescue, and orchardgrass. Reed canarygrass also
grows well on some of these soils (fig. 7).

When the soils of this group are well managed and
rainfall is average, the expected annual yield of air-
dry forage is about 7,000 to 8,500 pounds per acre.

PASTURE SUITABILITY GROUP B

This group consists of nearly level to sloping, some-
what excessively drained to excessively drained sandy
soils of the Sarpy and Thurman series.

Available water capacity is low, and natural fertility
is moderate to high.

The soils of this group are suited to smooth brome,
tall fescue, and orchard grass.

When the soils of this group are well managed and
rainfall is average, the expected annual yield of air-dry
forage is about 5,500 to 7,000 pounds per acre.

PASTURE SUITABILITY GROUP C

This group consists of nearly level to sloping, some-
what poorly drained to moderately well drained upland
soils of the Woodson, Martin, and Pawnee series. These
soils have a loamy and clayey surface layer and a clayey
subsoil. The Martin and Pawnee soils and some of the
Woodson soils in this group are eroded.

Available water capacity is high, and natural fertil-
ity is moderate to high.

The soils of this group are suited to tall fescue,
smooth brome, and reed canarygrass,

When the soils of this group are well managed and

Figure 7.—Pasture renovation in an area of soils in pasture
suitability group A-2 (foreground).

rainfall is average, the expected annual yield of air-dry
forage is about 4,500 to 6,000 pounds per acre.

PASTURE SUITABILITY GROUP E

This group consists of nearly level, somewhat poorly
drained to very poorly drained soils of the Kimo,
Leanna, and Wabash series. These soils are on
bottom lands. They have a loamy and clayey surface
layer and a clayey subsoil.

Natural fertility and available water capacity are
high. Additional moisture is received from runoff from
nearby uplands and from flooding.

The soils of this group are suited to reed canary-
grass, tall fescue, smooth brome, and redtop.

When the soils of this group are well managed and
rainfall is average, the expected annual yield of air-dry
forage is about 5,500 to 7,500 pounds per acre.

PASTURE SUITABILITY GROUP G

This group consists of shallow to deep, sloping to
strongly sloping, well drained to moderately well
drained upland soils of the Basehor, Martin, Sibley-
ville, and Vinland series. These soils have a loamy
surface layer and a loamy to clayey subsoil.

Natural fertility and available water capacity are
low to moderate.

The soils of this group are suited to such tame grasses
as smooth brome, tall fescue, and orchard grass. In
some areas of Basehor complex, 7 to 15 percent slopes,
and Vinland-Martin complex, 7 to 15 percent slopes,
it is not feasible to clear the trees and seed to tame
grasses.

When the soils of this group are well managed and
rainfall is average, the expected annual yield of air-dry
forage is about 4,500 to 6,000 pounds per acre.

PASTURE SUITABILITY GROUP H

This group consists of sloping to steep upland soils
of the Sogn-Vinland complex, 5 to 20 percent slopes,
and of Gravelly land and Stony steep land. These soils
are shallow to limestone or shale, or they are gravelly
and have a few large stones.

It is not generally feasible to seed these soils to tame
grasses because of the difficulty in establishing and
maintaining a good stand. Areas that are feasible to
seed to tame grasses are suited to smooth brome, tall
fescue, or orchardgrass.

Use of soils for range*

In Douglas County about 85,000 acres are in range
(11). About 4,000 acres are mowed annually for na-
tive hay production. About 15 percent of the range
is producing near its potential. The rest is supporting
less desirable grasses, trees, shrubs, and broadleaf
weeds and is producing much below the potential
for livestock forage.

Large areas that once supported a plant community
consisting primarily of tall warm-season grasses, in-
cluding big bluestem, indiangrass, little bluestem, and
switchgrass, now support an abundance of less desir-
able cool-season grasses such as Kentucky bluegrass,
Scribner panicum, and sedges. These pastures are

4 By HARLAND E. DIETZ, range conservationist, Soil Conserva-
tion Service.
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locally referred to as “bluegrass pastures.” This
change resulted from annual overgrazing in summer
when warm-season plants are making their growth.
Gradually these plants were weakened and replaced by
cool-season plants which make most of their growth
early in spring or late in fall. Trees and brush have
invaded the grasslands in some parts of the county
because of overgrazing and the absence of fire.

Improvement of these areas requires grazing
management techniques. Control of brush is neces-
sary where woody species are seriously competing
with grasses for sunlight and moisture.

Range sites and condition classes

Management of rangeland requires knowledge of the
capabilities of the various soils, the combinations of
plants that can be produced, and the effects of grazing
on the different kinds of plants. A system for classify-
ing and evaluating rangeland resources is discussed
in the following paragraphs. ,

The kinds of soils and the climate of Douglas County
vary widely. For this reason, several different kinds of
rangeland are recognized. They are called range sites.

Through the centuries, a mixture of plants best
adapted to each range site has developed. This group
of plants is called the potential, or climax, plant com-
munity for the site. The climax plant community va-
ries slightly from year to year, but the kinds and
amounts of plants remain about the same if the site is
properly managed.

The original mixture of plants fitted the soil and
climate of the range site so perfectly that other kinds
of plants could not invade unless an area was disturbed.
The relationship between plants, climate, and soils is
so consistent that the climax plant community can be
accurately predicted even on severely disturbed sites
if the soil is identified.

Range conservationists and soil scientists, working
together, have grouped into range sites those soils
whieh naturally support the same climax plant com-
munities.

Repeated overuse by grazing animals and excessive
burning or plowing result in changes in the kinds,
proportions, or amounts of climax plants in the plant
community. Depending on the kind and degree of dis-
turbance, some kinds of plants increase while others
decrease. If disturbance is severe, plants which do not
belong in the climax plant community can invade.
Plant response to grazing depends on the kind of ani-
mal, the season of use, and the amount of grazing. If
good management follows the disturbances, however,
the climax plant community is gradually reestab-
lished unless the soils have been seriously eroded.

Range condition is a comparision of the present
plant community and the climax plant community for
the range site. The more the present kinds and amounts
of plants are like the climax plant mixture, the higher
the range condition.

The present condition provides an index to the
changes which have taken place in the plant com-
munity. More importantly, however, range condition
is a basis for predicting the kinds and amounts of
changes in the present plant community which can be
expected from management and treatment measures.

Thus, the range condition rating indicates the nature
of the present plant community, whereas the climax
cover for the range sites represents a goal toward
which rangeland management can be directed.

To indicate the degree to which the vegetation on a
range site has deteriorated from its potential, four
classes of range condition are recognized. A soil is in
excellent condition if 76 to 100 percent of the present
vegetation is of the same composition as the original
or climax vegetation for the range site, in good condi-
tion if 51 to 75 percent of the present vegetation is of
the same composition as the original vegetation, in
fair condition if 26 to 50 percent of the present vegeta-
tion is of the same composition as the original
vegetation, and in poor condition if less that 25 percent
of the present vegetation is of the same composition
as the original vegetation.

Knowledge of the climax plant communities and the
nature of present plant communities in relation to that
potential is important in planning and applying con-
servation on range. Such information is the basis for
selecting management objectives, designing grazing
systems, managing wildlife habitats, determining po-
tential for recreation, and rating watershed conditions.

Any management objective for range must provide
for a plant cover which will adequately protect or
improve the soil and water resources and meet the
needs of the operator. This generally involves main-
taining or increasing desirable plants and restoring a
degraded plant community to near climax conditions.
Sometimes, however, a plant cover somewhat below
climax will better fit specific grazing needs, provide
better wildlife habitat, or furnish other benefits
while still protecting the soil and water resources.

On the following pages the range sites of Douglas
County are described, and the climax plants are listed
for each site. The plant species most likely to invade
are also shown. In addition, an estimate of the.poten-
tial annual production of air-dry herbage is indicated
for each site. The soils in each range site can be deter-
mined by referring to the “Guide to Mapping Units”
at the back of this soil survey.

BREAKS RANGE SITE

This site is on steep uplands. It consists of Stony
steep land, which is made up of rock outcrops and soils
that are dominantly shallow over limestone and shale.

The approximate composition of the climax plant
community is:

Percent composition,

Magor species by weight
Side-oats grama 25
Little bluestem 25
Plains muhly 10
Big bluestem 10
Switchgrass _.. 5
Tall dropseed 5
Fall witchgrass 5
Jersey-tea ____ 5
Prairie-clover ____ - 5
Woody plants . ______ 5

Continuous overgrazing causes changes in the climax
plant community. The more preferred plants, including
big bluestem, little bluestem, plains muhly, switch-
grass, and Jersey-tea. are selectively grazed by live-
stock. When repeatedly overgrazed, these plants are
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weakened and gradually decrease in abundance. Less
preferred plants, including side-oats grama, tall drop-
seed, and western ragweed, increase in amount. Where
the site is overgrazed for many years, the vegetation
commonly degenerates and is dominantly Kentucky
bluegrass, annual bromegrass, silver bluestem, western
ragweed, annual broomweed, and woody plants.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 4,000 pounds per acre
in years of favorable moisture and 2,000 pounds per
acre in years of unfavorable moisture.

CLAY LOWLAND RANGE SITE

This site consists of deep, somewhat poorly drained
to very poorly drained, nearly level soils on slightly de-
pressional bottom lands. The soils are in the Kimo and
Wabash series. They typically have a surface layer of
silty clay loam or silty clay and a subsoil of silty clay.
The subsoil is slowly to very slowly permeable, and
plant root penetration is impeded. The soils have high
available water capacity. Runoff from nearby uplands
and flooding provide additional moisture.

The approximate composition of the climax plant
community is:

Percent composition,

Major species by weight

Prairie cordgrass

Eastern gamagrass — 15
Big bluestem __ : 15
Ingiangrass - 10
Woody plants _ 10
Switchgrass 5
Canada wildrye and Virginia wildrye ———.______ 5
Maximilian sunflower 5
Tall dropseed 3
Carex 2

Prolonged overgrazing causes changes in the climax
plant community. The taller grasses, including prairie
cordgrass, eastern gamagrass, big bluestem, indian-
grass, and switchgrass, decrease in amount. Plants
such as side-oats grama, carex, and tall dropseed in-
crease in abundance. Palatable forbs, Maximilian sun-
flower, wholeleaf rosinweed, and Illinois bundleflower
also decrease when the site is subjected to continuous
overgrazing. Louisiana sagewort, baldwin ironweed,
western ragweed, and tall goldenrod are in the climax
plant communities only in minor amounts, but they in-
crease rapidly when overgrazed. Where the site has
been overgrazed for many years, the vegetation is
dominantly bluegrass, seacoast sumpweed, tall golden-
rod, and tall dropseed.

Woody plants on the site increase in abundance with
overgrazing. Common woody species include oak, elm,
cottonwood, ash, and hackberry.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 9,000 pounds per
acre in years of favorable moisture and 5,000 pounds
per acre in years of unfavorable moisture.

CLAY UPLAND RANGE SITE

This site consists of nearly level to sloping soils on
uplands. The soils are in the Woodson series and eroded
phases of the Martin and Pawnee series. They have a
thin loamy or clayey surface layer and a clayey sub-
soil. The soils have high available water capacity and
slow or very slow permeability. When rainfall is below
normal, these soils are quite droughty.

The approximate composition of the climax plant
community is:

A K Percent composition,
Magjor species by weight

Big bluestem ____ 25

Little bluestem 20
Indiangrass - 15
Switchgrass _15
Side-oats grama ____ 5
Tall dropseed — 5
Compassplant — 5
Leadplant 5
Missouri goldenrod 3
Western ragweed 2

Continuous overgrazing causes changes in the climax
plant community. The more preferred plants, including
big bluestem, little bluestem, indiangrass, switchgrass,
compassplant, and leadplant, are selectively grazed by
livestock. When repeatedly overgrazed, these plants
are weakened and gradually decrease in aboundance.
Less preferred plants, including side-oats grama, tall
dropseed, Missouri goldenrod, and western ragweed, in-
crease in amount. Where the site is overgrazed for
many years, the vegetation commonly deteriorates
and is dominantly Kentucky bluegrass, tall dropseed,
anngal three-awn, western ragweed, and annual broom-
weed.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 6,000 pounds per
acre in years of favorable moisture and 2,500 pounds
per acre in years of unfavorable moisture.

LOAMY LOWLAND RANGE SITE

This site consists of deep alluvial soils on nearly
level bottom lands and terraces along rivers and major
streams throughout the county. The soils are in the
Eudora, Leanna, Kennebec, Judson and Reading
series. They have a loamy surface and a clayey or loamy
subsoil. They are moderately to very slowly permeable
and have high available water capacity. Runoff from
adjacent sites, from floods, or from a high water table
provide additional moisture.

The approximate composition of the climax plant
community is:

i i Percent composition,
Magjor species by weight

Big bluestem _

Indiangrass 15
Prairie cordgrass _.__ 10
Eastern gamagrass 10
Woody plants - 10
Switchgrass — 5
Little bluestem -5
Maximilian sunflower - 5
Tall dropseed 3
Carex 2

Prolonged overgrazing causes changes in the climax
plant community. The taller grasses, including big
bluestem, indiangrass, eastern gamagrass, and prairie
cordgrass, decrease in amount. Plants such as tall drop-
seed, purpletop, sedges and woody plants increase in
abundance. Palatable forbs, Maximilian sunflower,
compassplant, and wholeleaf rosinweed also decrease
when the site is subjected to continuous overgrazing.
Heath aster, Baldwin ironweed, and tall goldenrod are
in the climax plant communities only in minor amounts,
but they inerease when overgrazed. Where the site
has been overgrazed for many years, the vegetation
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commonly deteriorates and is dominantly tall drop-
seed, Kentucky bluegrass, purpletop, buckbrush, and
ironweed.

Woody plants are common on the site, especially
along stream channels and in areas that are frequently
flooded. They increase in abundance with overgrazing.
Common woody species include cottonwood, elm, oak,
sycamore, and buckbrush.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 10,000 pounds per
acre in years of favorable moisture and 6,000 pounds
per acre in years of unfavorable moisture.

LOAMY UPLAND RANGE SITE

This site consists of deep to shallow, gently sloping,
sloping, strongly sloping, and moderately steep soils
on uplands. The soils are in the Gymer, Martin, Mor-
rill, Oska, Pawnee, Sharpsburg, Vinland, and Sibley-
ville series. Areas of Gravelly land are also in this site.
The soils have a loamy surface layer and a loamy or
clayey subsoil. They are moderately to slowly perme-
able. They have low to high available water capacity
and a root zone with ample depth.

The approximate composition of the climax plant
community is:

Percent composition,

Major species by weight
Big bluestem - 30
Little bluestem _ 20
Indiangrass 15
Switchgrass ___ 10
Side-oats grama 5
Tall dropseed 5
Compassplant 5
Leadplant 5
Louisiana sagewort 3
Sedges 2

Continuous overgrazing causes changes in the climax
plant community. The more preferred plants, including
big bluestem, indiangrass, little bluestem, and switch-
grass, are selectively grazed by livestock. When re-
peatedly overgrazed these plants are weakened and
gradually decrease in abundance. Plants that increase
include side-oats, grama, tall dropseed, purpletop,
Scribner panicum, western ragweed, and Louisiana
sagewort. Where the site is overgrazed for many years
the vegetation commonly degenerates and is dominantly
Kentucky bluegrass, tall dropseed, sedges, goldenrod,
osageorange, and buckbrush.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 7,000 pounds per acre
in years of favorable moisture and 4,000 pounds per
acre in years of unfavorable moisture.

SANDY LOWLAND RANGE SITE

This site consists of a deep, nearly level Sarpy soil
on the flood plain of the Kansas River. This soil has a
surface layer of loamy fine sand and a substratum of
fine sand. The soil has very rapid permeability. It has
low available water capacity, but the water table pro-
vides some additional moisture.

The approximate composition of the climax plant
community is:

Percent composition,
_Major species by weight
Big bluestem 20
Woody plants - 20

Switchgrass —— 10
Indiangrass _ 10
Little bluestem 10

Canada wildrye 5
Scribner panicum 5
Purpletop 5
5
5
5

Illinois bundleflower _

Tall goldenrod _

Louisiana sagewort

Prolonged overgrazing causes changes in the climax
plant community. The taller grasses, including big
bluestem, indiangrass, switchgrass, and little bluestem
decrease in amount. Plants such as purpletop, sand
paspalum, purple lovegrass, blue grama, and sand drop-
seed increase in abundance. Louisiana sagewort, west-
ern ragweed, and goldenrod are in the climax plant
communities only in minor amounts, but they increase
when overgrazed.

Woody plants, including willow, elm, and cottonwood,
eventually dominate the vegetation when the site is
mismanaged for many years.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 7,000 pounds: per
acre in years of favorable moisture and 5,000 pounds
per acre in years of unfavorable moisture.

SAVANNAH RANGE SITE

This site consists only of the deep, somewhat ex-
cessively drained Thurman complex, 4 to 10 percent
slopes, on uplands. These sloping soils typically have a
surface layer of loamy fine sand and a subsoil of loamy
sand. They have rapid permeability and low available
water capacity.

The approximate composition of the climax plant
community is:

Percent composition,

Major species by weight
Big bluestem - 25
Little bluestem 25
Woody plants 20
Indiangrass _ — 10
Switchgrass _ i - 5
Purpletop 5
Tickelovers _____________ e ___ 3
Wildryes 3
Rosette panicum — 2
Sedges ._ . 2

The climax vegetation is savannah, consisting of an
open or scattered stand of blackjack oak, red oak, and
hickory and an understory of tall grasses and forbs.

Prolonged overgrazing causes changes in the climax
plant community. The taller grasses, including big
bluestem, little bluestem, switchgrass, and indiangrass,
decrease in amount. Plants such as purpletop, sedges,
rosette panicum, and woody species increase in abun-
dance. Continuous overgrazing for many years gener-
ally results in a plant community consisting of a dense
stand of woody plants with a sparse understory of
Kentucky bluegrass, sedges, broomsedge bluestem, and
purpletop.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 5,600 pounds per acre
in years of favorable moisture and 3,500 pounds per
acre in years of unfavorable moisture.

SHALLOW LIMY RANGE SITE
This