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Soil Conservation District.

Major fieldwork for this soil survey was done in the period 1858-68. Soil names and descriptions were
approved in 1969, Unless otherwise indicated, statements in the publication refer to conditions in the
county in 1969, This survey was made cooperatively by the Soil Conservation Service and the Kansas
Agricultural Experiment Station. It is part of the technical assistance furnished to the Morris County

Either enlarged or reduced copies of the soil map in this publication can be made by commercial
photographers, or they can be purchased on individual order from the Cartographic Division, Soil
Conservation Service, United States Department of Agriculture, Washington, D.C. 20250.

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 determining the suitability of tracts of
land for farming, industry, and recreation.

Liocating Soils

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

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

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information in this publication. This
guide lists all the soils of the county in alpha-
betic order by map symbol. It also shows the
page where each soil 1s described and the page
for the range site, the woodland suitability
group, and the windbreak suitability group in
which the soil has been placed.

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 suitability.
For example, soils that have a slight limitation

for a given use can be colored green, those with
a moderate limitation can be colored yellow,
and those with a severe limitation can be colored
red.

Farmers and those who work with farmers
can learn about use and management of the soils
from the soil descriptions and from the discus-
sions of the capability units and other manage-
ment groups.

Foresters and others can refer to the section
“Use of the Soils for Woodland and Wind-
breaks,” 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 the Soils for Wildlife.”

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

Community planners and others can read
about soil properties that affect the choice of
sites for recreation areas in the section “Soil
Interpretations for Recreational Uses.”

Engineers and builders can find under
“Engineering Uses of the Soils” tables that give
engineering descriptions of the soils in the
county and that name soil features that affect
engineering practices and structures.

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

Newcomers in Morris County may be es-
pecially interested in the section “General Soil
Map,” where broad patterns of soils are
described. They may also be interested in the
section “Additional Facts About the County,”
which gives additional information about this
area.

Cover:

Area of range consisting of Irwin soils. The cattle
obtain water from the pond in the background.
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SOIL SURVEY OF MORRIS COUNTY, KANSAS

BY WESLEY L. BARKER, SOIL CONSERVATION SERVICE

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

ORRIS COUNTY is located in the east-central part

of Kansas Sﬁg. 1). It has a total area of 452,480 acres.

Council Grove, the county seat, is in the east-central part
of the county.
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Figure 1.—-Location of Morris County in Kansas.

Farming and ranching are the main enterprises. About
57 percent of the total acreage in the county is in native
range. The cultivated areas are largely used to grow feed
for livestock, but wheat, soybeans, and other cash-grain
crops are grown to some extent.

Beef cattle are the main kind of livestock, but swine and
dairy cattle are also raised. Most of the large ranches are
in the southern and eastern parts of the county; a few are
in the northwestern part.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Morris 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 slopes, the
size and speed of streams, the kinds of native plants or
crops, the kinds of rock, and many facts about the soils.
They dug many holes to expose soil profiles. A profile is
the sequence of natural layers, or horizons, in a soil; it
extends from the surface down into the parent material
that has not been changed much by leaching or by the
action of plant roots.

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

those in counties nearby and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. The soil series and the soil
phase (10) * are the categories of soil classification most
used in a local survey.

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

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Irwin silty clay loam, 0 to 1 percent
slopes, is one of several phases within the Irwin 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, a mapping
unit is nearly equivalent to a soil phase. It is not exactly
equivalent, because it is not practical to show on such a
map all the small, scattered bits of soil of some other
kind that have been seen within an area that is domi-
nantly of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of
Morris County: soil complexes and undifferentiated
groups.

A soil complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot be
shown separately on the soil map. Each area of a com-
plex contains some of each of the two or more dominant

*Italic numbers in parentheses refer to Literature Cited, p. 52.
1



2 SOIL SURVEY

soils, and the pattern and relative proportions are about
the same in all areas. The name of a soil complex consists
of the names of the dominant soils, joined by a hyphen.
An example is Labette-Dwight complex, 1 to 3 percent
slopes.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on
the map may be made up of only one of the dominant
soils, or of two or more. The name of an undifferentiated
group consists of the names of the dominant soils, joined
by “and.” Ivan and Kennebec silt loams is an example.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded
that it cannot be classified by soil series. These places are
shown on the soil map and are described in the survey,
but they are called land types and are given descriptive
names. Alluvial land is a land type in Morris County.

While a soil survey is in progress, samples of soils are

taken, as needed, for laboratory measurements and for

engineering tests. Laboratory data from the same kinds
of soil in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soil. Yields under defined management are esti-
mated for all the soils.

But only part of a soil survey s done when the soils
have been named, described, and delineated on the map
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to be
organized in such a way as to be readily useful to differ-
ent groups of users, among them farmers, managers of
woodland and rangeland, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others; then they
adjust the groups according to the results of their studies
and consultation. Thus, the groups that are finally
evolved reflect up-to-date knowledge of the soils and their
behavior under 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 Morris County. A soil
association is a Jandscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association
may occur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who want
to know the location of large tracts that are suitable for
a certain kind of land use. Such a map is a useful gen-
eral guide in managing a watershed, a wooded tract, or
a wildlife area, or in planning engineering works, recrea-
tional facilities, and community developments. It is not
a suitable map for planning the management of a farm
or field, or for selecting the exact location of a road,

building, or similar structure, because the soils in any
one association ordinarily differ in slope, depth, stoni-
ness, drainage, and other characteristics that affect their
management.

The five soil associations in Morris County are dis-
cussed in the following pages. Names of some of the soils
mentioned in these soil associations are unlike those that
appear in recently published surveys for adjacent coun-
ties. Differences are the result of refinements in the
concepts of soll series in the application of the soil
classification system.

More detailed information about the individual soils in
each association can be obtained by studying the detailed
soil map and by reading about the soils 1n the section
“Descriptions of the Soils.”

1. Labette-Florence association

Moderately deep, gently sloping to sloping soils that have
a clayey subsoil, and deep, sloping to moderately stee
cherty soils that have a cherty clay subsoil; on uplands

This association, locally called the Flint Hills, is deeply
dissected by drainageways. It consists of soils that
formed over cherty limestone, limestone, and shale (fig.
2). The soils in about 85 percent of the acreage are slop-
ing or moderately steep, and in about 15 percent they are
gently sloping. In a few small arcas on ridgetops and
along some drainageways, the soils are nearly level (fig.
3). This association occupies about 39 percent of the
county.

Well-drained Labette soils make up about 26 percent
of the association. They generally occur at a higher ele-
vation than Florence soils. Labette soils have a surface
layer of dark grayish-brown silty clay loam about 8
inches thick and a subsoil about 18 inches thick. The
upper 6 inches of the subsoil is brown, firm heavy silty
clay loam, and the lower 12 inches is reddish-brown, firm
silty clay. Below the subsoil is cherty limestone.

I'lorence soils, which also are well drained, make up
about 21 percent of the association. They are on narrow
ridges, or they occupy the upper parts of side slopes at a
lower elevation than the Labette soils. Florence soils
have a dark grayish-brown surface layer about 11 inches
thick. This layer is cherty silt loam in the upper 4 inches
and cherty silty clay loam in the lower 7 inches. The sub-
soil, which is about 33 inches thick, is brown, firm cherty
heavy silty clay loam in the upper 4 inches and dark
reddish-brown, very firm coarse cherty clay in the lower

- 29 inches. Below the subsoil is cherty limestone bedrock

that contains a few cracks filled with red clay.

Tully soils are on colluvial side slopes below Florence
soils, and they make up about 16 percent of the associa-
tion. Gently sloping Dwight soils that have a thin sur-
face layer and that occupy areas above and with the
Labette soils make up about 15 percent. The rest of the
association consists of Irwin, Clime, Sogn, and Reading
soils and areas of Alluvial land. In places the gently
sloping and sloping Irwin soils are in areas below the
Tully soils. The Clime and Sogn soils are on side slopes
in lower positions than the Florence soils. Alluvial land
and the Reading soils are along some drainageways.

The raising of beef cattle is the major enterprise in
this association. About 90 percent of the acreage is used
as native range, and the rest is used mainly to grow feed
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Figure 2—Typical pattern of soils and underlying material in association 1.

Figure 3.—Typical area of association 1. Florence soils are on
ridges in the background; Tully soils, 5 to 15 percent slopes, are
on side slopes immediately below the Florence soils; and other
Flgrence soils that are mapped in a soil complex with Labette
soils occupy the area adjacent to the tree-lined drainageway.

for livestock. The soils are well suited to grass. Good
grazing management is needed to keep the range in good
condition.

2. Irwin-Ladysmith association

Deep, nearly level to sloping soils that have a clayey
subsoil; on uplands

This association consists of soils on broad upland
divides that ave dissected in places by intermittent
streams. These soils formed in fine-textured sediment
weathered from shale, in old alluvium, or in windblown
material (fig. 4). This association occupies about 33 per-
cent, of the county.

Moderately well drained and well drained Irwin soils
make up about 51 percent of this association. These soils
have a surface layer of dark grayish-brown silty clay
loam about 10 inches thick. The subsoil is very firm,
brown silty clay about 50 inches thick. The Irwin soils
are mostly gently sloping and sloping and occur on side
slopes, but a few areas are nearly level.
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Figure 4—Typical pattern of soils and underlying material in association 2.

Moderately well drained or somewhat poorly drained
Ladysmith soils make up about 26 percent of the associa-
tion. They have a surface layer of dark-gray silty clay
loam about 8 inches thick. The subsoil is about 42 inches
thick. It is very firm, dark-gray silty clay in the upper
26 inches and very firm, light brownish-gray light
silty clay in the lower 16 inches. The substratum is light
brownish-gray silty clay loam. Ladysmith soils are
mainly on ridgetops and are nearly level and gently
sloping.

Alluvial land and Reading, Labette, Dwight, and Sogn
soils make up 23 percent of this association. Alluvial
land and Reading soils occur along the larger natural
drainageways. The Sogn soils are in intricate patterns
with Labette soils near the natural drainageways. Most
areas of the Dwight soils oceur closely with Labette soils
immediately above areas of Labette and Sogn soils.

About 70 percent of the acreage in this association is
cultivated and is suited to most crops commonly grown
in the county, except corn. The remaining 30 percent is

used for pasture and range. The soils are eroded in many
of the cultivated areas. Controlling erosion and main-
taining soil tilth and fertility are the main concerns in
managing the cultivated areas (fig. 5).

3. Chase-Mason-Reading association

Deep, nearly level soils that have o clayey and loamy sub-
soily on stream terraces

This association consists of nearly level soils that
formed in alluvium (fig. 6). These soils are on valley
floors and are subject to occasional flooding. This associa-
tion occupies about 1 percent of the county.

Moderately well drained Chase soils make up about
40 percent of the association. These soils have a surface
layer of silty clay loam about 14 inches thick. The
upper 7 inches of this layer is grayish brown, and the
lower 7 inches is dark gray. The subsoil is about 30 inches
thick. The upper 6 inches is firm, dark-gray heavy silty
clay loam. The next 24 inches is very firm silty clay that
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Figure 5—Terraces that help to control erosion in a field occupied
by Irwin soils of association 2. These soils are farmed on the
contour,

is dark gray in the upper 12 inches and gray in the
lower 12 inches. The substratum is light brownish-gray
heavy silty clay loam. The Chase soils are farther from
the stream than the Mason and Reading soils.
Well-drained Mason soils make up about 27 percent
of this association. These soils have a surface layer of
silt loam about 14 inches thick. The upper 7 inches of
this layer is grayish brown, and the lower 7 inches is dark

grayish brown. The subsoil is about 41 inches thick. It
1s friable, dark-brown light silty clay loam in the upper
7 inches; firm, brown silty clay loam in the middle 18
inches; and friable, brown silty clay loam in the lower
16 inches. The substratum is light yellowish-brown light
silty clay loam. The Mason soils are closer to the stream
than the Reading and Chase soils.

Well-drained Reading soils make up about 17 percent
of this association. They have a surface layer of dark
grayish-brown silt Joam about 15 inches thick. The sub-
soil is about 89 inches thick. It is firm, brown silty clay
loam in the upper 9 inches; firm, brown heavy silty clay
loam in the middle 18 inches; and firm, pale-brown heavy
silty clay loam in the lower 12 inches. The substratum 1s
pale-brown light silty clay. Reading soils are farther
from the stream than Mason soils and closer to the
stream than Chase soils.

The Ivan and Kennebec soils make up about 10 per-
cent of the association and are on the frequently flooded
first bottoms. Osage soils make up about 6 percent of the
association and are in nearly level areas and in depres-
sions where sediment has been deposited by backwater.

Most of the acreage in this association is cultivated
and 1s suited to all crops commonly grown in the county.
Osage soils, however, are not well suited to corn, and
Ivan and Kennebec soils are not well suited to wheat.

Proper use of crop residue is the main concern in man-

aging these soils.

Figure 6.—Typical pattern of soils and underlying material in association 3. In many places Clime and Sogn soils, closely intermingled
and mapped together, border soils of this association.
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4. Mason-Tully-Reading association

Deep, nearly level to sloping soils that have a loamy and
clayey subsoil; on stream terraces and uplands

This association consists of soils that formed in allu-
vium or material washed from nearby slopes (fig. 7).
About 65 percent of the association is nearly level soils
on valley floors that are occasionally flooded; the rest is
gently sloping and sloping soils along the valley sides
(fig. 8). This association makes up about 13 percent of
the county,

Well-drained Mason soils make up about 30 percent of
this association. They have a surface layer of silt loam
about 14 inches thick. The upper 7 inches of this layer is
grayish brown, and the lower 7 inches is dark grayish
brown. The subsoil is about 41 inches thick. It is friable,
dark-brown light silty clay loam in the upper 7 inches;
firm, brown silty clay loam in the middle 18 inches; and
friable, brown light silty clay loam in the lower 16 inches.
Theé substratum 1s light yellowish-brown light silty clay
loam. Nearly level Mason soils are on stream terraces
and are closer to the stream than Reading soils.

Tully soils, which also are well drained, make up about
28 percent of the association. They have a surface layer
of dark-gray silty clay loam about 11 inches thick. The
subsoil is about 41 inches thick. The upper 6 inches of
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the subsoil is firm, grayish-brown heavy silty clay loam;
the next 13 inches is firm, dark-brown silty clay; the next
14 inches is firm, brown silty clay; and the lower 8 inches
is firm, yellowish-brown silty clay. Tully soils occur in
colluvium on uplands.

Well-drained Reading soils make up about 20 percent
of the association. They have a surface layer of dark
grayish-brown silt loam about 15 inches thick. The sub-
soil is about 89 inches thick. It is firm, brown silty clay
loam in the upper 9 inches; firm, brown heavy silty clay
loam in the middle 18 inches; and firm, pale-brown heavy
silty clay loam in the lower 12 inches. The substratum is
pale-brown light silty clay. Reading soils are nearly level
and gently sloping and occur on stream terraces farther
from the stream than Mason soils.

Ivan and Kennebec soils make up about 13 percent of
the association and are on the frequently flooded first
bottoms. Chase, Ladysmith, and Smolan soils make up
9 percent of the association. Chase soils are along the
lower reaches of major streams, farther from the stream
than the nearly level Mason and Reading soils. Lady-
smith and Smolan soils are on uplands and old, high
stream terraces in about the same position as Tully soils.

Most areas of the soils in this association are cultivated
and are suited to most crops commonly grown in the
county, except that corn is not well suited to the soils

Figure 7.—Typical pattern of soils and underlying material in association 4. In many places Florence and Labette soils, closely inter-
mingled and mapped together, border soils of this association.
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Figure 8.—Typical area of association 4. A Tully seil that has
slopes of 3 to 7 percent is in the foreground; nearly level Mason
and Reading soils are in the center of the picture; Ivan and
Kennebec soils, along Diamond Creek, are in the area adjacent
to the trees; and Florence and Labette soils, closely intermingled
and mapped together, occupy the side slopes in the background.

on uplands, and wheat is not well suited to Ivan and
Kennebec soils. The more sloping soils in a few areas are
eroded. Proper utilization of crop residue is the main
concern in managing the nearly level soils. Controlling
erosion and maintaining tilth and fertility are the main
concerns of management where the soils are more sloping.

5. Irwin-Kipson-Sogn association

Deep, gently sloping and sloping soils that have a clayey
subsoil, and shallow, gently sloping to moderately steep
soils that are loamy throughout; on uplands

This association consists of gently sloping to moder-
ately steep soils that formed in clayey and loamy mate-
rial (fig. 9). About half the acreage is of gently sloping
soils, and half is of sloping to moderately steep soils.
This association makes up about 14 percent of the county.

Moderately well drained or well drained Irwin soils
make up about 50 percent of the association. These soils
have a surface layer of dark grayish-brown silty clay
loam about 10 inches thick. The subsoil is very firm,
brown silty clay about 50 inches thick. Most of the Irwin
soils are gently sloping and sloping.

Shallow Kipson and Sogn soils make up about 30 per-
cent of the association. The Ilipson soils, which are well
drained, have a surface layer of dark grayish-brown silt
loam about 8 inches thick. The next layer is friable,
grayish-brown silt loam about 7-inches thick. Pale-yellow,
highly calcareous silty shale is at a depth of 15 inches.
Kipson soils are gently sloping to moderately steep and
occur below Sogn soils on the landscape. :

The Sogn soils are somewhat excessively drained and
have a surface layer of very dark gray silty clay loam
about 8 inches thick. Below the surface layer is level-
bedded, hard limestone that contains a few cracks where

roots can penctrate. Sogn soils are gently sloping to

sloping and occur above the Kipson soils.
Tully soils that formed in colluvium are below areas
of Kipson and Sogn soils and make up about 8 percent

of the association. Labette and Dwight soils are above
the Kipson and Sogn soils and make up about 12 percent
of the association.

About 50 percent of the acreage in this association is
cultivated; the rest is used for pasture or range. The
soils are suited to most crops commonly grown in the
county, except corn. In some cultivated areas the soils
are eroded. Controlling erosion and maintaining tilth and
fertility are the main concerns in managing these culti-
vated soils. Good grazing management helps to keep the
areas used for range and pasture in good condition.

Descriptions of the Soils

In this section the soils of Morris County are described
in detail. The procedure is to describe first the soil series
and then the mapping units, or kinds of soil, in that
series. Thus, to get full information on any one mapping
unit, it is necessary to read both the description of that
unit and the description of the soil series to which the
unit belongs. The approximate acreage and proportionate
extent of each soil mapped are shown in table 1.

Each soil series description contains a short narrative
description of a profile considered representative of the
series, and a much more detailed description of the same
profile that scientists, engineers, and others can use in
making highly technical interpretations. The colors de-
scribed are for a dry soil, unless otherwise indicated.

The description of cach mapping unit contains sugges-
tions on how the soil can be managed. Other suggestions
for managing soils under native grass are given in the
section “Range Management.” Suitability of the soils for
trees and shrubs is discussed in the section “Use of the
Soils for Woodland and Windbreaks.” Behavior of soils
used as sites for structures or as material for construction
is discussed in the section “Engineering Uses of the
Soils.”

The names of some soils are unlike those appearing on
recently published surveys in adjacent counties. This is
the result of refinements in concepts of soil series in the
application of the soil classification system.

Some of the terms used in the soil descriptions are
defined in the Glossary, and some are defined in the sec-
tion “How This Survey Was Made.” At the back of this
soil survey is the “Guide to Mapping Units,” which lists
the mapping units in the county and shows the capability
unit, range site, woodland suitability group, and wind-
break suitability group each mapping unit is in, and the
page where cach of these groups is described.

Alluvial Land

Alluvial land, a miscellaneous land type, is dominantly
silty clay loam in Morris County, although the texture
ranges from gravelly silt loam to silty clay. In this
county this miscellancous land type is mapped only with
Reading sotls. _

Alluvial land and Reading soils (0 to 3 percent slopes)
(A —This mapping unit is on narrow bottom lands in
upland drainageways (fig. 10). The areas are dissected by
meandering stream channels and are frequently flooded.
They range from about 100 to 500 feet in width.
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Figure 9—~Typical pattern of soils and underlying material in association 5.

Alluvial land occupies about 75 percent of the acreage,
and Reading soils occupy about 25 percent. The Reading
soils are at a higher elevation than Alluvial land, and
they are mostly along the bends of streams. Reading soils
have a profile similar to the one described as representa-
tive for the Reading series, except that the subsoil con-
tains gravel in some places. :

- The soils of this mapping unit absorb water readily.

They store a large amount of water and hold it readily
available for the use of plants. Nevertheless, because of
the frequent flooding, the irregular topography, and the
pebbles and small stones on the surface in places, these
soils are not suited to cultivated crops.

These soils are among the best suited in the county
to native range. The major management needs are con-
trol of weeds and brush and the maintenance and im-
provement of the native grasses. These soils also are
suited to trees grown for windbreaks or timber and to
wildlife habitat. (Capability unit VIw-1; Loamy Low-
land range site; woodland suitability group 1; wind-
break suitability group A)

Figure 10—Typical area of Alluvial land and Reading soils,
Florence soils are on the adjacent side slopes.
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TABLE 1.—Approximate acreage and proportionate extent

of the soils
Soil Acres | Percent
Alluvial land and Reading soils._.____________ 7, 862 1.7
Chase silty elay loam_______________________ 3, 400 .8
Clime-Sogn complex, 5 to 20 percent slopes____| 9, 069 2.0
Dwight silt loam, 1 to 3 percent slopes.___._._. 18, 904 4,2
Florence cherty silt loam, 5 to 15 percent
8lOPeS. - o el 26, 374 58
Florence-Labette complex, 2 to 12 percent
SlOPes _ - . e 25, 943 5.7
Irwin silty clay loam, 0 to 1 percent slopes_____ 7, 858 1.7
Irwin silty clay loam, 1 to 3 percent slopes_____ 57,753 12. 8
Irwin silty clay loam, 3 to 5 percent slopes_____ 5, 935 1.3
Irwin soils, 1 to 3 percent slopes, eroded.._____ 46,017 10. 3
Irwin soils, 3 to 5 percent slopes, eroded_______ 1, 811 .4
Ivan and Kennebec silt loams_ . _____.______ 7,979 1.8
Kipson-Sogn comples, 3 to 15 percent slopes__| 17, 261 3.8
Labette silty clay loam, 2 to 5 percent slopes__.__| 9, 310 2.1
Labette-Dwight complex, 1to 3 percentslopes_._| 59, 712 13.3
Labette-Sogn complex, 2 to 8 percent slopes.___| 15, 581 3.4
Ladysmith silty clay loam, 0 to 2 percent
slopes . 35, 971 7.9
Ladysmith silty clay loam, 1 to 2 percent
slopes, eroded____________________________ 4,976 1.1
Mason and Reading silt loams, 0 to 1 percent
“slopes_ el 28,973 6. 4
Osage silty elay._ - oo 319 Q)]
Reading silt loam, 1 to 3 percent slopes_______ 5,994 1.3
Smolan silt loam, 1 to 3 percent slopes___.____ I, 421 .3
Smolan silty clay loam, 2 to 6 percent slopes,
eroded __ _______ o _.. 1, 640 .4
Tully silty clay loam, 3 to 7 percent slopes_____ 23,099 5.1
Tully silty clay loam, 3 to 7 percent slopes,
eroded . _ .. 10, 135 2.2
Tully soils, 5 to 15 percent slopes_____________ 15, 225 3.4
Council Grove Reservoir_ _______________ 3, 280 7
Council Grove City Lake_._______._______ 434 .1
Lake Kahola__________________________. 200 M
Sewage Lagoon_._______________________ 44 "
Total. . 452, 480 100. 0

! Less than 0.1 percent.

Chase Series

The Chase series consists of moderately well drained,
deep, nearly level soils on low stream terraces. These soils
formed in clayey allovium. They are occasionally flooded.

In a representative profile the surface layer is silty
clay loam about 14 inches thick. This layer is grayish
brown in the upper 7 inches and is dark gray in the lower
7 inches. The subsoil is about 30 inches thick. The upper
6 inches of the subsoil is dark-gray, firm heavy silty clay
loam. The next 24 inches is very firm silty clay that 1s
dark gray in the upper 12 inches and gray in the lower
12 inches. The substratum is light brownish-gray heavy
silty clay loam that has distinct mottles of yellowish
brown and very dark gray.

Chase soils have slow permeability and high available
water capacity.

Representative profile of Chase silty clay loam, in a
cultivated field, 1,200 feet north and 200 feet east of the
center of sec. 30, T. 16 S., R. 9 E.:

Ap—0 to 7 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark brown (10YR 2/2) when moist; weak, fine,
granular structure; hard when dry, friable when
moist; few fine wormholes; neutral; abrupt, smooth
boundary.

Al—7 to 14 inches, dark-gray (10YR 4/1) silty clay loam,
black (10YR 2/1) when moist; moderate, medium
and fine, granular structure; slightly hard when
dry, friable when moist; many fine wormholes and
worm casts; neutral; gradual, smooth boundary.

B1—14 to 20 inches, dark-gray (10YR 4/1) heavy silty clay
loam; black (10YR 2/1) when moist; moderate, fine,
subangular blocky structure; hard when dry, firm
when moist; few fine wormholes and worm casts;
slightly acid; gradual, smooth boundary.

B21t—20 to 32 inches, dark-gray (10YR 4/1) silty clay, black
(10YR 2/1) when moist; moderate, medium and fine,
blocky structure; very hard when dry, very firm
when moist; few fine wormholes; shiny surfaces on
most peds; slightly acid; gradual, smooth boundary.

B22t—32 to 44 inches, gray (10YR 5/1) silty clay, very dark
gray (10YR 8/1) when moist; few nearly black
(10YR 2/1) vertical streaks; few, fine, faint mottles
of dark yellowish brown (10YR 4/4); moderate,
medium, blocky structure; very hard when dry, very
firm when moist; shiny faces on some peds; few
black coneretions; neutral; gradual, smooth bound-

ary.

C—44 to 60 inches, light brownish-gray (10YR 6/2) heavy
silty clay loam, dark grayish brown (10YR 4/2)
when moist; few, fine, distinct mottles of yellowish
brown (10YR 5/8) and very dark gray (10YR 8/1);
massive; very hard when dry, very firm when moist;
mildly alkaline.

The A horizon ranges from grayish brown to very dark
gray in color and from 12 to 20 inches in thickness, Reaction
ranges from medium acid to neutral. The B1 horizon ranges
from 4 to 10 inches in thickness. The combined thickness of
the B21t and B22t horizons ranges from 20 to 32 inches, and
the color ranges from gray to dark gravish brown. Reaction
of the B horizon is medium acid to neutral. The C horizon
is silty clay loam to silty clay, and it ranges from light
vellowish brown to dark gray. Reaction of the C horizon
ranges from slightly acid to mildly alkaline.

Chase soils are closely associated with Osage, Mason, and
Reading soils. They are better drained and have a coarser
textured A horizon than Osage soils. Chase soils are finer
textured in all horizons than Mason and Reading soils.

Chase silty clay loam (0 to 1 percent slopes) (Ch).—This
is the only Chase soil mapped in Morris County. It is in
areas of irregular shape on low terraces along the major
streams. . ,

Included with this soil in mapping were small areas
of Mason and Reading silt loams, 0 to 1 percent slopes,
and small areas of Osage silty clay. In most places these
included Mason and Reading soils are in narrow bands
that are closer to the stream than are the areas of Chase
soil. The Osage soil occupies small, nearly level tracts or
slight depressions where sediment has been deposited by
backwater. _ _

This Chase soil takes in water and releases it readily
if the surface layer is kept in good tilth. The surface
layer is granular and is easily tilled. Permeability 1s
slow, and runoft is slow. .

Slow permeability and occasional flooding are the main
limitations to use of this soil for crops. Maintaining fer-
tility and keeping the soil in good tilth are management
needs in addition to providing protection from flooding.
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This soil is suited to all the crops commonly grown in
the county. Wheat, alfalfa, sorghum, and soybeans are
the main crops. Any crop that produces sufficient residue
of leaves and stems can be grown every year if the resi-
due 1is returned to the soil and if weeds and insects are
controlled. The residue helps to keep the surface layer
in good tilth, so that it absorbs water readily and is
easier to till. ’ o

Nearly all the acreage is cultivated, but this soil is
also suited to tame and native grasses. In addition, it
is suited to trees grown for windbreaks or timber and
to wildlife habitat. (Capability unit IIw-2; Loamy Low-
land range site; woodland suitability group 3; windbreak
suitability group A)

Clime Series

The Clime series consists of moderately well drained or
well drained, moderately deep, sloping to moderately
steep soils on uplands. These soils formed in material
weathered from calcareous shale.

In a representative profile the surface layer is very
dark gray light silty clay about 8 inches thick. The sub-

soil 1s firm, dark-gray silty clay about 9 inches thick.

The substratum is pale-olive silty clay that has common
mottles of olive yellow, light gray, and dark grayish
brown. Clayey shale is at a depth of about 30 inches.

Clime soils have moderately slow permeability and
low to moderate available water capacity.

Representative profile of Clime silty clay in an area
of Clime-Sogn complex, 5 to 20 percent slopes, in native
grass, 2,200 feet east and 800 feet north of southwest
corner of sec. 21, T. 17 S., R. 9 E.:

‘A1—0 to 8 inches, very dark gray (10YR 3/1) light silty
clay, black (10YR 2/1) when moist; moderate, fine,
granular structure ; hard when dry, firm when moist ;
many roots; mildly alkaline; weakly calcareous;
clear, smooth boundary.

B2—8 to 17 inches, dark-gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) when moist; moderate, fine
and medium, subangular bloeky structure; hard when
dry, firm when moist; common fine roots; few lime-
stone chips less than one-fourth inch in diameter;
common worm cast granules that have the color of
the C horizon ; moderately alkaline; calcareous; grad-
ual, smooth boundary.

C—17 to 30 inches, pale-olive (5Y 6/3) silty clay; olive (5Y
5/8) when moist; common, fine mottles of olive
yellow (2.5Y 6/6), light gray (5Y 7/2), and dark
grayish brown (2.5Y 4/2) ; massive; hard when dry,
firm when moist; few, fine roots; few fine and medi-
um limestone chips and fragments; moderately alka-
line ; caleareous; diffuse, smooth boundary. )

R—30 to 46 inches, light-gray (5Y 7/2) clayey shale, only
slightly altered, olive gray (5Y 5/2) when moist;
common, distinet mottles of pale yellow (5Y 7/4) and
yellow (5Y 7/6); weak, platy structure; very firm
when moist; moderately alkaline; caleareous.

The A horizon ranges from 5 to 10 inches in thickness and
from very dark gray to grayish brown in color. Texture ranges
from heavy silty clay loam to silty clay. Reaction is mildly
alkaline or moderately alkaline. The B horizon is 6 to 12
inches thick and ranges from dark gray to grayish brown.
The C horizon is 10 to 20 inches thick and has variable colors
that relate to the underlying shale. Depth to the R horizon
ranges from 20 to 40 inches. Depth to free carbonates is less
than 8 inches.

Clime soils are associated with Sogn, Kipson, and Tully
soils. They are deeper and finer textured than either Sogn or

Kipson soils. They are less deep, are more alkaline in all
horizons, and have a finer textured A horizon than Tully
soils,

In Morris County, Clime soils are mapped only in a
complex with Sogn soils.

Clime-Sogn complex, 5 to 20 percent slopes (Cs).—
This complex consists mainly of Clime silty clay, Sogn
silty clay loam, and limestone rock outcrop. The Clime
soil makes up about 45 percent of the acreage; Sogn soil
and rock outerop, about 20 percent; and Kipson, Tully,
Labette, Irwin, and Dwight soils make up the remaining
35 percent. Also in this complex is a minor acreage of soils
that have slopes in excess of 25 percent, They are in a
few places on the south side of the Neosho River and
Four Mile Creek.

The Clime and Sogn soils are in alternating bands
separated by rock outcrop. Sogn soils are more gently
sloping than Clime soils. The Kipson, Tully, and Trwin
soils are downslope from Clime soils. Labette and Dwight
soils are above the Sogn soils.

Soils in this complex take in water readily if the sur-
face layer has a good cover of vegetation, The amount
of water stored is limited by the depth of soil over lime-
stone or calcareous shale. The soils are subject to minor
erosion by water, especially where the surface soil has
been exposed by fire or where grass cover is thin. The
chief management needs are control of erosion and main-
tenance and improvement of desirable range plants.

This complex is used mostly for range, but it also is
suited to trecs grown for windbreaks and to wildlife
habitat. (Both soils are in capability unit VIe-1; Clime
soil is in Limy Upland range site, and Sogn soil is in
Shallow Limy range site; neither soil is in a woodland
suitability group; Clime soil is in windbreak suitability
%:'oup D, and Sogn soil is in windbreak suitability group

Dwight Series

The Dwight series consists of deep, moderately well
drained, gently sloping soils on uplands. These soils
formed in clay residuum or in clayey sediment similar
to clay residuum. '

In a representative profile the surface layer is dark-
gray silt loam about 5 inches thick. The subsoil is about
47 inches thick. It is extremely firm, dark grayish-brown
and grayish-brown clay in the upper 17 inches and very
firm, brown and grayish-brown silty clay in the lower
30 inches. Below the subsoil is cherty limestone.

Dwight soils have high available water capacity and
very slow permeability.

Representative profile of Dwight silt loam, 1 to 8 per-
cent slopes, in native grass, 100 feet south and 150 feet
west of center of sec. 26, T. 17 S., R. 8 E.:

A1—0 to 5 inches, dark-gray (10YR 4/1) silt loam, very dark
gray (10YR 38/1) when moist; weak, fine, granular
structure; slightly hard when dry, friable when
moist ; many fine roots; medium acid ; abrupt, smooth
boundary.

B21t—5 to 14 inches, dark grayish-brown (10YR 4/2) clay,
very dark brown (10YR 2/2) when moist; a few
black stains on some ped surfaces; moderate, medi-
um, columnar structure breaking to weak, fine,
blocky structure; extremely hard when dry, extremely
firm when moist; few, fine, flattened roots concen-
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trated along ped surfaces; slightly acid; clear,
smooth boundary.

B22t—14 to 22 inches, grayish-brown (10YR 5/2) clay, dark
grayish-brown (10YR 4/2) when moist; weak, medi-
um, blocky structure; extremely hard when dry, ex-
tremely firm when moist; few black stains; few fine
chips of limestone and chert; moderately alkaline;
diffuse, smooth boundary.

B31—22 to 36 inches, brown (10YR 5/3) silty clay, dark
brown (10YR 4/3) when moist; common, fine and
medium, distinet mottles of reddish yellow (7.5YR
6/6) and light gray (10YR 7/2); moderate, fine,
blocky structure; very hard when dry, very firm when
moist ; few fine chips of chert; few caleium carbonate
and iron-manganese concretions ; moderately alkaline;
clear, smooth boundary. ' :

B32—36 to 52 inches, grayish-brown (10YR 5/2) silty clay,
dark grayish-brown (10YR 4/2) when moist; many,
fine and medium, distinct mottles of strong brown
(7.5YR 5/6) ; crushed color is dark brown (7.5YR
8/2) when moist, brown (7.5YR 4/4) when dry;
moderate, fine, blocky structure; very hard when
dry, very firm when moist; few black stains on ped
surfaces; few fine chips of chert; moderately alka-
line; abrupt, smooth boundary.

R—52 inches, cherty limestone,

The A horizon ranges from 2 to 7 inches in thickness, but
it is mainly about 5 inches thick. It ranges from dark gray
to dark grayish brown. Texture is silt loam in uncultivated
areas; it ranges from silt loam to silty clay in cultivated
areas. Structure is mainly weak, fine, granular, except for
the uppermost 1 to 2 inches, where it is weak, thin, and platy
in many places. Reaction ranges from medium acid to neutral.
The B horizon ranges from 25 to 47 inches in thickness. Tex-
ture is clay or silty clay, and color ranges from very dark
grayish brown to brown. Reaction in this horizon ranges from
slightly acid to moderately alkaline. In places the B horizon
is underlain by a C horizon. Depth to limestone, cherty lime-
stone, or shale ranges from 40 to 60 inches.

Dwight soils are similar to the associated Irwin and Lady-
smith soils, They also are closely associated with Labette
soils. The Dwight soils have a thinner A horizon than Lady-
smith and Irwin soils and a more abrupt textural boundary
between the A and B2t horizons. Dwight soils have columnar
structure in the upper part of the B2t horizon, which the
Ladysmith and Irwin soils do not have. Dwight soils are
deeper than Labette soils and have a thinner, less granular
A horizon.

_ Dwight silt loam, 1 to 3 percent slopes (Dh).—This soil
is on rather narrow divides above Florence or Sogn soils.

Included in mapping were small areas of Labette,
Irwin, and Ladysmith soils. The Irwin and Ladysmith
solls are at slightly higher elevations, and the Labette
soils are in the same landform as Dwight soils. Also
included, in cultivated fields, are areas of a soil that has
a surface layer of silty clay.

This Dwight soil takes 1n water very slowly and loses
much water by runoff. Some surface crusting is evident
in most cultivated areas. Droughtiness is common during
periods of low rainfall. Erosion is a hazard where the
soils are used for crops and are not protected. Maintain-
ing fertility and keeping the soil in good tilth are addi-
tional management concerns.

Terraces and contour farming help to control erosion
where this soil is used for crops. Many farmers use a
cropping sequence of 2 or 3 years of wheat followed by
sweet clover. The sweet clover increases the intake of
wgmlter and helps maintain fertility and structure of the
soil. :

About 30 percent of the acreage is used for field crops.
This soil is better suited to wheat than to other crops.
Corn, forage sorghum, soybeans, and smooth brome gen-

erally are not grown, because of droughts in summer and
the slow release of water by the clay subsoil. This soil
is also suited to use as native range, to growing trees for
windbreaks, and to wildlife habitat. About 70 percent of
the acreage is in native grass. The principal management
needs in these areas are maintaining and improving the
native grasses. (Capability unit IVe-2; Claypan range
site; not in a woodland suitability group; windbreak
suitability group E)

Florence Series

The Florence series consists of deep, well-drained,
sloping and moderately steep, cherty soils on uplands.
These soils formed over cherty limestone and shale.

In a representative profile (fig. 11) the surface layer is
dark grayish brown and is about 11 inches thick. The
upper 4 inches of this layer is cherty silt loam, and the
lower 7 inches is cherty silty clay loam. The subsoil, which
extends to a depth of 44 inches, is brown, firm, cherty
heavy silty clay loam in the upper 4 inches and dark
reddish-brown, very firm coarse cherty clay in the lower
929 inches. Below the subsoil is cherty limestone bedrock
that has a few vertical and lateral fractures filled with
red clay.

Florence soils have moderately slow permeability and
low available water capacity.

Representative profile of Florence cherty silt loam, 5 to
15 percent slopes, in native grass, 2,200 feet north and
800 feet east of center of sec. 7, T. 17 S.,, R. 8 E.:

Figure 11.—Profile of a Florence cherty silt loam.
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Al11—0 to 4 inches, dark grayish-brown (10YR 4/2) cherty
silt loam, very dark brown (10YR 2/2) when moist;
moderate, medium, granular structure; slightly hard
when dry, friable when moist; many roots; chert
fragments 1 inch to 2 inches in diameter make up
about 15 percent of the mass; neutral; clear, smooth
boundary. ]

A12—4 to 11 inches, dark grayish-brown (10YR 4/2) cherty
silty clay loam, very dark brown (10YR 2/2) when
moist; moderate, medium and fine, granular struc-
ture; slightly hard when dry, friable when moist;
many roots; chert fragments 14 inch to 4 inches in
diameter make up about 80 percent of the mass;
slightly acid; gradual, smooth boundary.

B1—11 to 15 inches, brown (7.5YR 4/2) cherty heavy silty
clay loam, dark brown (7.5YR 3/2) when moist;
strong, fine and very fine, subangular blocky strue-
ture; hard when dry, firm when moist; many roots;
chert fragments as much as 4 inches in diameter
make up about &0 percent of the mass; slightly acid;
gradual, smooth boundary.

B2t—15 to 44 inches, dark reddish-brown (2.5YR 8/4) coarse
cherty clay, dark red (2.5YR 3/6) when moist;
strong, medium and fine, blocky structure; extremely
hard when dry, very firm when moist; common roots;
common dark stains and fine black concretions; chert
fragments as large as 4 by 8 inches make up about
80 percent of the mass; slightly acid; clear, irregular
boundary.

R—44 to 60 inches, cherty limestone that has a few vertical
and lateral fractures filled with red clay.

The All horizon ranges from 3 to 6 inches in thickness
and is dark gray or dark grayish brown. The A12 horizon
ranges from 4 to 10 inches in thickness and is dark grayish
brown or dark gray. Reaction in the A horizon is slightly acid
or neutral. The B horizon ranges from 25 to 43 inches in
thickness. It is brown or reddish brown in the upper part
and dark reddish brown in the lower part. Reaction in the
B horizon is slightly acid or neutral. Chert fragments make
up more than 50 percent of the mass in all horizons except
the A1l horizon. The All horizon is 0 to 40 percent chert
fragments, Depth to bedrock ranges from 40 to 60 inches.

Florence soils are associated with Labette and Tully soils.
They contain more chert in the B horizon than those soils and
are deeper than Labette soils.

Florence cherty silt loam, 5 to 15 percent slopes (Fc).—

This soil is In narrow but continuous areas that extend

for more than a mile in places. It has both plane and con-
vex slopes. This soil has the profile described as represent-
ative for the series.

Included in mapping were small areas of Tully and
Dwight soils. Also included, in the southern part of the
county, were small areas of a soil that has a profile simi-
lar to that of this soil, except that the surface layer is
thicker and the lower part of the surface layer is light
colored. This included soil is nearly level and is on
narrow ridgetops. The included Dwight soil is gently
sloping and is in areas above this Florence soil. The
included Tully soils formed in colluvium in areas below
the Florence soils (fig. 12).

This Florence soil takes in water well if a good cover
of grass is maintained. It releases water readily for plant
use, but the amount of water stored is limited by soil
depth and the amount of chert. Runoff is medium to
rapid, depending on slope.

This soil is better suited to range than to field crops
or tame pasture, and all of the acreage is used for range.
The principal management need is maintaining or im-
proving the native grasses. This soil also is suited to
wildlife habitat and to trees for windbreaks. (Capability

Figure 12—Florence and Tully soils in an area of Florence cherty
silt loam, 5 to 15 percent slopes. Florence soils are on the ridges,
and Tully soils are immediately downslope.

unit VIe-2; Loamy Upland range site; not in a wood-
land suitability group; windbreak suitability group F)

Florence-Labette complex, 2 to 12 percent slopes
(Fe).—This complex consists of about 20 percent Florence
soils and 23 percent Labette soils. Soils similar to Flor-
ence cherty silt loam, except that the depth to bedrock
ranges from 25 to 40 inches, make up 28 percent of the
complex; 15 percent is soils similar to Labette silty clay
loam, except that the depth to hard limestone is less than
20 inches; and 14 percent is Dwight, Sogn, and Tully
soils,

The soils in this complex oceur in narrow, mostly con-
tinuous areas that, in places, extend for more than a
mile. The soils have both plane and convex slopes, and
they are at a lower elevation than Florence cherty silt
loam, 5 to 15 percent slopes.

The more gently sloping Labette soils are in the higher
part of this complex, and Florence soils are in the lower
part. Dwight and Sogn soils are also in the higher part
of this complex, and Tully soils are in the lower part.

The soils in this complex take in water readily if the
surface layer has a good cover of vegetation. The stored
water is readily available for plant use, but the volume of
water stored is limited by the depth to limestone and the
amount of chert in the profile. Runoff is medium to
rapid, depending on slope.

The soils in this mapping unit are better suited to
native range than to field crops or tame pasture. The
chief management need is maintaining or improving the
native grasses. These soils also are suited to wildlife
habitat and to trees for windbreaks. (Both soils are in
capability unit VIe-2; Loamy Upland range site; neither
so1l is in a woodland snitability group; Florence soils are
in windbreak suitability group F, and Labette soils are in
windbreak suitability group C)

Irwin Series

The Irwin scries consists of moderately well drained
or well drained, deep, nearly level to sloping soils on
uplands. These soils formed in shale residuum or clayey
sediment of similar characteristics.

In a representative profile the surface layer is about
10 inches of dark grayish-brown silty clay loam. The sub-
soil is very firm, brown silty clay about 50 inches thick.
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Irwin soils have high available water capacity and very
slow permeability.

Representative profile of Irwin silty clay loam, 1 to 3
percent slopes, in a cultivated field, 1,100 feet west and
650 feet north of the center of sec. 3, T. 14 S, R. 6 E.:

Al—0 to 10 inches, dark grayish-brown (10YR 4/2) light
silty clay loam, very dark brown (10YR 2/2) when
moist; weak to moderate, fine, granular structure;
slightly hard when dry, friable when moist; few
roots ; medium acid ; clear, smooth boundary,

B21t—10 to 24 inches, brown (7.5YR 4/3) silty clay, dark
brown (7.5YR 3/2) when moist; few, fine, faint
mottles of strong brown (7.5YR 5/6) and a few
‘black specks; moderate, coarse and medium, blocky
structure breaking to weak, fine, blocky structure
when moist; very hard when dry, very firm when
moist; few fine roots concentrated along ped sur-
faces; slightly acid; gradual, smooth boundary.

B22t—24 to 34 inches, brown (7.5YR 5/8) silty clay, brown
(7.5YR 4/3) when moist; few, fine, faint mottles of
strong brown (7.5YR 5/6) ; moderate, medium, blocky
structure ; very hard when dry, very firm when moist;
few roots concentrated along vertical ped surfaces;
neutral; gradual, smooth boundary.

B31—34 to 46 inches, brown (7.5YR 5/3) silty clay, brown
(7.5YR 4/3) when moist; weak, medium, blocky
structure hreaking to weak, fine, blocky structure

when moist; very hard when dry, very firm when.

moist; mildly alkaline; gradual, smooth boundary.

B32—46 to 60 inches, brown (7.5YR 4/3) silty clay, dark
brown (7.5YR 3/2) when moist; weak, fine, blocky
structure; very hard when dry, very firm when
moist ; mildly alkaline.

The Al horizon ranges from 7 to 13 inches in thickness.
Its texture ranges from heavy silt loam to silty clay loam,
but in most places it is silty clay loam. Its color ranges from
grayish brown to dark grayish brown. Reaction ranges from
medium acid to neutral. The B horizon ranges from silty clay
to clay in texture, from 18 to 50 inches in thickness, and from
medium acid to mildly alkaline in reaction. Color ranges from
brown to dark grayish brown. In places a C horizon underlies
the B horizon. The C horizon is of variable color and com-
monly is coarsely mottled. -

In Morris County the eroded Irwin soils are not darkened
80 deeply as the defined range for the series, becaunse erosion
has removed part or all of the original surface layer.

Irwin soils are similar to the Ladysmith, Dwight, Labette,
Smolan, and Tully soils, with which they are associated.
They are less dark in the B21 horizon than Ladysmith soils.
They have a thicker A horizon than Dwight soils, and a less
abrupt textural boundary between the A and B2t horizons.
They do not have the columnar structure that oceurs in the
upper part of the B2t horizon of Dwight soils. Irwin soils are
deeper than Labette soils, have a more abrupt textural bound-
ary between the A and B2t horizons, and are less red in the
B2t horizon. They have a thinner A horizon and a more
abrupt textural boundary between the A and B2t horizons
than Tully soils. They have a thinner A horizon and a finer
textured B horizon than Smolan soils.

Irwin silty clay loam, 0 to 1 percent slopes (Ic}.—
This nearly level soil is on moderately broad ridgetops.
Included with this soil in mapping were small areas of
Ladysmith soils in small, shallow depressions. A few
sinkholes occur and are shown on the soil map by symbol.

This Irwin soil has a clayey subsoil that releases water
slowly for plant use. Runoff is slow, and water commonly
ponds for short periods after heavy rains. Management
1s needed to maintain good soil structure and fertility
and to increase the intake of water. Soil blowing is a
hazard if the soil is left bare in winter and spring. Good
management of crop residue helps to maintain good tilth

in the surface layer, to increase the intake of water, and
to protect against soil blowing. Growing deep-rooted
legumes also improves the intake of water.

Wheat and grain sorghum are the main crops, but
alfalfa and soybeans also are grown. Corn generally is
not grown, because of the droughts in summer and the
slow release of water by the clayey subsoil.

Most areas are used for cultivated crops, but this soil
is also suited to native and tame perennial grasses, to
trecs for windbreaks, and to wildlife habitat. (Capability
unit IIs-1; Clay Upland range site; not in a woodland
suitability group; windbreak suitability group C)

Irwin silty clay loam, 1 to 3 percent slopes (ld).—This
soil is on plane to weakly convex side slopes near the
tops of broad upland ridges. It has the profile described
as representative for the Irwin series.

Included with this soil in mapping were small areas
of Labette and Dwight soils and of a nearly level Lady-
smith soil. The Labette and Dwight soils occur where the
clayey sediment thins to less than 60 inches over bed-
rock. Also included were a few areas that are eroded.
These eroded areas are about 1 to 4-acres in size and are
shown on the soil map by a special symbol. In some places
the profile of this Irwin soil contains less clay and more
silt In the subsoil than is typical.

Runoft is medium. The clayey subsoil releases water
slowly for plant use. Management is needed to maintain
good soil structure and fertility and to increase the
mtake of water. Water erosion is the main hazard, but
soil blowing also is a hazard if this soil is left bare in
winter and spring.

Terraces and contour farming help to control erosion
on this soil. Good management of crop residue also helps
to control erosion, increases the intake of water, and
helps to maintain good tilth in the surface layer. Grow-
ing deep-rooted legumes also improves the intake of
water. ,

Wheat and grain sorghum are the main crops, but
alfalfa and soybeans also are grown. Corn generally is
not grown, because of the droughts in summer and the
slow release of water by the clayey subsoil. .

About 40 percent of the acreage is in native perennial
grasses, and about 60 percent is cultivated. The principal
management need where this soil is used for native
range is maintaining or improving the native grasses.
This soil also is suited to tame perennial grasses, to trees
for windbreaks, and to wildlife habitat. (Capability unit
IITe-1; Clay Upland range site; not in a woodland suit-
ability group; windbreak suitability group C) _

Irwin silty clay loam, 3 to 5 percent slopes (le).—This
soil is in narrow bands in association with Irwin silty
clay loam, 1 to 3 percent slopes. It also is along some
small upland drainageways.

Included with this soil in mapping were small areas
of Tully and Labette soils in pockets adjacent to the
drainageways. Also included were areas of Irwin soils, 1
to 4 acres in size, that have been eroded. These small
croded areas are shown on the map by a symbol. .

Runoff is rapid, and the hazard of water erosion is
severe, Management is needed to maintain soil structure
and fertility and to increase the intake of water when the
soil 1s tilled.
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Terraces and contour farming help to control erosion.
Good management of crop residue helps to control ero-
sion, increases the intake of water, and helps to keep the
surface layer in good tilth. Growing deep-rooted legumes
also improves the intake of water.

Wheat and grain sorghum are the main crops, but al-
falfa also is grown. Corn generally is not grown, because
of the droughts in summer and the slow release of water
by the clayey subsoil.

About 75 percent of the acreage is in native grass, and
25 percent is used for cultivated crops. This soil is better
suited to native grass than to field crops or tame pasture.
If this soil is used for native range, the principal man-
agement needed is maintaining or improving the native
grasses. This soil also is suited to tame perennial grasses,
trees for windbreaks, and wildlife habitat. (Capability
unit I1Xe-6; Clay Upland range site; not in a woodland
snitability group; windbreak suitability group C)

Irwin soils, 1 to 3 percent slopes, eroded (In).—These
soils are on side slopes near the tops of broad upland
ridges. The slopes are plane or weakly convex. The pro-
file is similar to the one described as representative for
the Irwin series, but in about 60 percent of the acreage
the original surface layer has been thinned or removed
by erosion and the present surface layer is silty clay
about 5 inches thick. In the remaining 40 percent, the
surface layer is about equal amounts of heavy silty clay
loam and silty clay loam. Shallow gullies are common
where these soils are not protected.

Included in mapping were small areas of Dwight,
Labette, and Ladysmith soils.

These Irwin soils lack the tilth and productivity of the
less eroded Irwin soils. Their surface layer crusts badly,
and a stand of plants commonly is difficult to obtain.
These soils are difficult to till, and they can be worked
only within a narrow range of moisture content. Good
management is needed to maintain satisfactory soil struc-
ture and fertility, as well as to increase intake of water.
Water erosion is the main hazard.

Terraces and contour farming help to control erosion
on these soils. Growing deep-rooted legumes improves
intake of water. Good management of crop residue helps
to control erosion, and it reduces crusting, increases the
intake of water, and helps to maintain good tilth of the
surface layer.

Wheat, grain sorghum, and alfalfa are the main crops.
Corn and soybeans generally are not grown, becanse of
the droughts in summer and the slow release of water by
the clayey subsoil. Much of the acreage is used for cul-
tivated crops, but these soils also are suited to native
grasses, trees for windbreaks, and wildlife habitat. (Ca-
pability mnit ITTe-3; Claypan range site; not in a wood-
land suitability group; windbreak suitability group E)

Irwin soils, 3 to 5 percent slopes, eroded {Io).—These
soils are along small upland drainageways and in narrow
bands in association with Irwin silty clay loam, 1 to 3
percent slopes. The profile is similar to the one described
as representative for the Irwin series, but the original
surface layer has been thinned or removed by erosion in
about 70 percent of the acreage and the present surface
layer is silty clay about 5 inches thick. In the remaining
30 percent, the surface layer has about equal amounts of

heavy silty clay loam and silty clay loam. Shallow gullies
are common where these soils are not protected.

Included in mapping were small areas of Labette and
Tully soils.

These soils lack the tilth and productivity of the less
eroded Irwin soils, The surface crusts badly, and a stand
of plants commonly is difficult to obtain. These soils are
difficult to till and can be worked only within a narrow
range of moisture content. Surface runoff is rapid, and
the hazard of water erosion is severe. Management is
needed to maintain soil structure and fertility and to
increase the intake of water.

Terraces and contour farming help to control erosion.
Good management of crop residue also helps to control
erosion, increases the intake of water, and-helps to main-
tain good tilth of the surface layer. Growing deep-rooted
legumes also improves the intake of water.

Wheat is the main crop. A small amount of grain sor-
ghum and alfalfa also is grown. Much of the acreage is
cultivated. Some areas that were formerly cultivated have
been allowed to reseed naturally, but they contain few
desirable species of grass. These soils also are suited to
native grasses, trees for windbreaks, and wildlife habi-
tat. (Capability unit IVe-1; Claypan range site; not
in a woodland suitability group; windbreak suitability
group E)

Ivan Series

The Ivan series consists of deep, well-drained, nearly
level, calcareous soils on flood plains. These soils occur
in the frequently flooded, low bottom areas along major
stream valleys. They formed in recent, calcareous silty
alluvium,

In a representative profile the surface layer is dark
grayish-brown silt loam about 16 inches thick. The next
layer is friable; grayish-brown silt loam about 14 inches
thick. The substratum is brown silt loam.

Ivan soils have moderate permeability and high avail-
able water capacity. The water table is normally below
a depth of 8 feet, but it is closer to the surface during
periods of flooding.

Representative profile of Ivan silt loam in an area of
Ivan and Kennebec silt loams, in a cultivated field, 2,250
feet west and 100 feet south of northeast corner of sec. 5,
T.14 S, R. 6 E.:

Ap—~0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; weak,
fine, granular structure; hard when dry, friable when
moist; many worm casts; calcareous; mildly alka-
line; abrupt, smooth boundary.

A1—7 to 18 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; moderate,
medium, granular structure; hard when dry, friable
when moist; many fine wormholes and worm casts;
calcareous; moderately alkaline; gradual, smooth
boundary. '

AC—16 to 30 inches, grayish-brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, medinm and fine, granular structure ; hard
when dry, friable when moist; many fine wormholes
and worm casts; calcareous; moderately alkaline;
gradual, smooth boundary.

C—30 to 60 inches, brown (10YR 5/8) silt loam, dark brown
(10YR 3/83) when moist; massive; slightly hard
when dry, friable when moist; contains thinly strati-
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fied, pale-brown (10YR 6/8) lenses of silt loam;
caleareous; moderately alkaline.

The A horizon ranges from 12 to 25 inches in thickness.
Texture is mostly silt loam but ranges to silty clay loam.
Color is very dark gray to grayish brown, In many places the
AC horizon has thinly stratified lenses of darker or lighter
colored silt loam or silty clay loam. Ranges in color and
texture are like those of the A horizon. The C horizon ranges
from loam to silty clay loam. Its color ranges from dark gray
to brown. In many places this horizon has thin lenses of
pale-brown silt loam, In most areas all horizons are calcar-
eous, but a few areas are noncalcareous to a depth of 10
inches.

Ivan soils are associated with Mason, Reading, and Kenne-
bec soils. They lack the B2t horizon of Mason and Reading
soils. They are more alkaline throughout the profile than
Kennebec soils.

In this county Ivan soils are mapped only with Kennebec
soils, '

Ivan and Kennebec silt loams (0 to 1 percent slopes)
(lv)—Soils of this mapping unit are on first bottoms along
major streams, where they are frequently flooded. The
Ivan soils are dominant on the lower reaches of Dia-
mond Creek, Clarks Creek, and the Neosho River. The
Kennebec soils are dominant along the upper reaches of
most major streams. In other areas the Ivan and Kenne-
bec soils occur together in nearly equal amounts, but
Ivan soils are nearer to the stream channel.

Included in mapping were minor areas of Mason and
Reading soils.

The soils in this mapping unit are friable and easily
tilled. They absorb and store water well and release it
readily for plant use. Runoff is slow. Flooding is the
main hazard.

These soils are suited to most of the crops commonly
grown in the county. Corn, sorghum, and bromegrass are
the main crops. Wheat is not well suited, because the
soils are subject to flooding while the crop is maturing.
Any crop that produces sufficient vegetative growth can
be grown year after year if the residue is returned to
the soil and if weeds and insects are controlled. :

Most of the acreage is used for cultivated crops, but
the soils also are suited to tame and native grasses, to
trees grown for windbreaks and timber, and to wildlife
habitat. (Capability unit IIw-1; Loamy Lowland range
site; woodland suitability group 1; windbreak suitability
group A)

Kennebec Series

The Kennebec series consists of deep, well-drained,
nearly level soils on flood plains. These soils are on low
bottoms in valleys of the major streams, and they are
frequently flooded. They formed in silty alluvium.

In a representative profile the surface layer is dark-
gray silt loam about 24 inches thick. The next layer is
friable, dark grayish-brown silt loam about 18 inches
thick. The substratum is dark grayish-brown silt loam.

Kennebec soils have moderate permeability and high
available water capacity. The water table 1s normally
below a depth of 10 feet, but it can be closer to the sur-
face in periods of flooding.

Representative profile of Kennebec silt loam in an
area of Ivan and Kennebec silt loams, in a cultivated
field, 650 feet east and 1,200 feet south of center of sec. 7,
T.16 S, R. 9 E.:

Ap—0 to 7 inches, dark-gray (10YR 4/1) silt loam, very dark
gray (10YR 3/1) when moist; weak, fine, granular
structure; slightly hard when dry, friable when
moist; many wormholes; neutral; abrupt, smooth
boundary.

Al—7 to 24 inches, dark-gray (10YR 4/1) silt loam, very
dark gray (10YR 3/1) when moist; moderate, medi-
um and fine, granular structure; slightly hard when
dry, friable when moist; many fine wormholes; mod-
erately alkaline; gradual, smooth boundary.
to 42 inches, dark grayish-brown (10YR 4/2) silt
loam, very dark brown (10YR 2/2) when moist;
moderate, medium and fine, granular structure;
slightly hard when dry, friable when moist; many
flne wormholes; moderately alkaline; gradual,
smooth boundary.

C—42 to 60 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; massive;
hard when dry, friable when moist; few fine worm-
holes ; few very fine chert fragments; neutral.

The A horizon ranges from 18 to 30 inches in thickness.
Texture is mostly silt loam but ranges to light silty clay
loam. Color is very dark gray to grayish brown. Reaction
ranges from medium acid to moderately alkaline. In the AC
horizon the ranges in color, texture, and reaction are like
those for the A horizon. In places the AC horizon has strati-
fied lenses of darker or lighter colored silt loam or silty clay
loam, The C horizon ranges from dark gray to brown and is
mostly silt loam, but it ranges to silty clay loam. Reaction
ranges from slightly acid to moderately alkaline, and this
horizon is noncalcareous.

The reaction of these soils is less acid than the defined
range for the series, but this difference does not alter their
usefulness and behavior.

Kennebec soils are associated with Mason, Reading, and
Ivan soils. They lack the B2t horizon of the Mason and
Reading soils. They are less alkaline throughout the profile
than Ivan soils.

In Morris County, Kennebec soils are mapped only in an
undifferentiated group with Ivan soils.

AC—24

Kipson Series

The Kipson series consists of gently sloping to moder-
ately steep, well-drained soils on uplands. These soils
formed in residuum from calcareous silty shale, and they
are shallow over shale. Depth to shale ranges from 12 to
18 inches.

In a representative profile the surface layer is about
8 inches of dark grayish-brown silt loam. The next layer
is friable, grayish-brown silt loam about 7 inches thick.
Pale-yellow, highly calcareous silty shale is at a depth
of 15 inches.

Kipson soils have very low available water capacity
and moderate permeability. ‘

Representative profile of Kipson silt loam in an area
of Kipson-Sogn complex, 3 to 15 percent slopes, in native
grass, 750 feet west and 35 feet north of southeast corner
of sec. 20, T. 16 S,, R. 5 E.:

A1—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; moderate,
fine and very fine, granular structure; slightly hard
when dry, friable when moist; many roots; mod-
erately alkaline; calcareous; gradual, smooth bound-
ary.

AC—S8 to 15 inches, grayish-brown (2.5Y 5/2) heavy silt loam,
very dark grayish brown (2.5Y 3/2) when moist;
few worm granules of dark gray (10YR 4/1); mod-
erate, medium, granular structure in the upper part
grading to weak, thin, platy structure in lower part,
platy structure is dominant in soil mass below a
depth of about 12 inches; granules are slightly hard
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when dry, friable when moist; plates are hard when
dry, irm when moist; about 15 percent limestone and
hard limy shale fragments; moderately alkaline;
caleareous; gradual, smooth boundary.

R—15 to 20 inches, pale-yellow (2.5Y 7/4) silty shale; platy;
highly calcareous.

The A horizon ranges from 6 to 10 inches in thickness and
from dark gray to dark grayish brown in color. Texture is
silt loam or heavy silt loam. The AC horizon ranges from
4 to 10 inches in thickness and has a texture of silt loam or
light silty clay loam. It is 10 to 15 percent limestone and
shale fragments. The underlying shales are in shades of
brown, gray, and olive. In some places the underlying shale
is interbedded with thin layers of limestone.

Kipson soils are associated with Clime, Tully, and Sogn
soils. They are not so deep as Clime soils and are coarser
textured than those soils. They are not so deep, are more
alkaline in the solum, and are coarser textured than Tully
soils. Kipson soils are underlain by shale, and Sogn soils, by
limestone.

Kipson-Sogn complex, 3 to 15 percent slopes (Ks).—
This complex is 40 percent Kipson silt loam and 20 per-
cent Sogn silty clay loam and rock outerop. Soils similar
to Kipson silt loam, except that the depth to raw shale
ranges from 20 to 40 inches, make up 25 percent of the
complex; 10 percent is Tully silty clay loam; and 5 per-
cent is Labette silty clay loam. The Sogn soil is associ-
ated with and is above the rock outerop. The Labette
soil is above the Sogn soil, and the Kipson and Tully
soils are downslope. In places the Sogn soil is on
ridgetops, and the Kipson soil is on the sides of the
ridges (fig. 18).

Soils of this complex take in water readily if the sur-
face layer has good vegetative cover: The amount of
water stored 1s limited by the shallow depth to limestone
or calcareous shale. There is a slight hazard of water
erosion, especially where fire has burned off the vegeta-
tation or the grass cover is thin. The principal manage-
ment needs are controlling erosion and maintaining and
improving desirable grass species.

These closely intermingled soils are used for range, and
are well suited to this use. (Both soils are in capability
unit VIe-1; Kipson soil is in Limy Upland range site,
and Sogn soil is in Shallow Limy range site; neither soil
is in a woodland suitability group; Kipson soil is in
windbreak suitability group D, and Sogn soil is in wind-
break suitability group G)

Figure 13.—Typical area of Kipson-Sogn complex, 3 to 15 percent
slopes. The Sogn soil is on the ridgetops, and the Kipson soil is
on the side slopes.

Labette Series

The Labette series consists of well-drained, moder-

‘ately deep, gently sloping and sloping soils on uplands.

These soils formed in residuum over limestone or cherty
limestone.

In a representative profile the surface layer is about
8 inches of dark grayish-brown silty clay loam. The sub-
soil is about 18 inches thick. The upper 6 inches is firm,
brown heavy silty clay loam; the lower 12 inches is firm,
reddish-brown silty clay. Below the subsoil is cherty
limestone.

Labette soils have low to moderate available water
capacity and slow permeability.

Representative profile of Labette silty clay loam, 2 to
5 percent slopes, in native grass, 1,400 feet north and 650
feet east of southwest corner of sec. 22, T. 17 S., R. 8 E.:

Al1—0 to 8 inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark brown (10YR 2/2) when moist;
strong, medium, granular structure; slightly hard
when dry, friable when moist; abundant fine roots;
slightly acid; gradual, smooth boundary.

B1—S8 to 14 inches, brown (7.5YR 4/2) heavy silty clay loam,
dark brown (7.5YR 3/2) when moist; moderate,
medium, granular structure that has a subangular
blocky component; hard when dry, firm when moist;
abundant fine roots; shiny surfaces on some peds;
slightly acid; gradual, smooth boundary.

B2t—14 to 26 inches, reddish-brown (2.5YR 5/4) silty clay,
dark reddish brown (2.5YR 3/4) when moist; peds
are coated with brown and dark brown; moderate,
medium, blocky structure that has a subangular
blocky component in the upper part; very hard when
dry, firm when moist; few fine roots; shiny surfaces
on most peds ; few fine fragments of chert; few black
concretions; slightly acid; abrupt, wavy boundary.

R—26 inches, hard cherty limestone.

The A horizon ranges from 6 to 12 inches in thickness. It
is dark grayish brown to very dark gray in color. Texture
is mostly silty clay loam that contains a small amount of
silt loam, Reaction in this horizon is slightly acid to medium
acid. The Bl horizon is 4 to 8 inches thick and .is brown to
grayish brown. The gilty clay B2t horizon ranges from 10 to
24 inches in thickness and is dark brown to reddish brown.
The B horizon ranges from slightly acid to mildly alkaline.
Below the B2t horizon is cherty limestone or limestone. The
depth to limestone ranges from 20 to 40 inches.

Labette soils are associated with Florence, Dwight, Sogn,
and Irwin soils., They are thinner and have less chert in the
B horizon than Florence soils. They are shallower to bedrock
than Dwight soils and have a thicker, more granular A
horizon. They are deeper to bedrock than Sogn soils and have
a clayey B horizon that the Sogn soils do not have. Labette
soils are more shallow to bedrock than Irwin soils, have a
‘less abrupt textural boundary between the A and B2t hori-
zons, and are redder in the B2t horizon than Irwin soils.

Labette silty clay loam, 2 to 5 percent slopes (lb).—
This soil generally occurs in narrow bands that are
mostly less than 600 feet in width. It has plane and con-
vex slopes. The profile is the one described as representa-
tive for the Labette series.

Included with this soil in mapping were minor areas
of Dwight and Irwin soils. Also included were areas of
soils that have a profile similar to the one described as
representative for the Labette series, except that depth
to hard limestone is less than 20 inches but more than
15 inches. Together, all of these inclusions make up about
20 percent of the total acreage in the mapping unit. The
included Dwight soils are on the same landforms as the
Labette soil. The Irwin soils occur where the clayey sedi-
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ment is thicker than typical for Labette soils. Other in-
clusions, all shown on the soil map by symbol, are a few
areas of Labette silty clay loam, 2 to 5 percent slopes,
eroded, 1 to 4 acres in size, and a few areas of rock out-
crop and of a cherty soil, as much as 2 acres in size.

This Labette soil takes in water readily if it is in good
tilth. The total amount of water the soil can store is
limited by the underlying limestone, but the stored water
is readily available for plant use. The major manage-
ment needs where tilled crops are grown are the control
of erosion and maintenance of fertility and good tilth.
Runofl is medium to rapid.

Terraces and contour farming help to control water
erosion. Good management of crop residue also helps to
control erosion and to keep the surface layer in a condition
to take in water readily and to work more easily.

About 30 percent of the acreage is cultivated. Wheat
and grain sorghum are the main crops. Some crops, such
as corn and alfalfa, are affected during dry periods
because only a limited volume of water can be stored
above the underlying limestone. About 70 percent of the
acreage 1s used as native range. The principal manage-
ment need where this soil is used for range is maintain-
ing or improving the native grasses. This soil also is
suited to tame perennial grasses, trees for windbreaks,
and wildlife habitat. (Capability unit IIle-5; Loamy
Upland range site; not in a woodland suitability group;
windbreak suitability group C)

Labette-Dwight complex, 1 to 3 percent slopes (Ld).—
This complex is in areas above limestone outcrops. On an
average, Labette silty clay loam makes up 55 percent of
this complex, Dwight silt loam makes up 40 percent, and
Irwin silty clay loam inclusions make up 5 percent. In
the western part of the county the percentage of Irwin
silty clay loam increases to about 20 percent. The Irwin
soil is at the higher elevations where the clayey sediment
is thicker. Small areas of eroded soils, shown on the map
by a symbol, also are included. Each symbol represents
an area of about 1 to 4 acres. A symbol also marks the
rock outcrops, each symbol representing an area of out-
crop up to 2 acres in size. A few sinkholes are shown on
the soil map by a symbol. :

The Labette soil has low to moderate available water

capacity, but the water stored is readily available for
plant use. It takes in water readily if the surface layer
is in good tilth. The Dwight soil takes in water slowly
and releases it slowly to plants. The major management
concerns are the control of erosion and the maintenance
of fertility and good tilth. Crops grow and mature at an
uneven rate because of the differences in soil properties
in areas of this complex.

Terraces and contour farming help to control erosion
on these soils. Many farmers use a cropping sequence of
3 or 4 years of wheat followed by sweetclover. Growing
sweetclover increases the intake of water and helps to
maintain fertility and structure of the soil. .

About 30 percent of the acreage is used for cultivated
crops, mostly wheat and grain sorghum. These soils are
not well suited to summer-growing crops, such as alfalfa
and corn. About 70 percent of the acreage is used for
range. The Labette soil supports tall grasses; the Dwight
soil supports mid and short grasses. The principal man-

agement needed where the complex is used for range is
maintaining or improving the native grasses.

This complex also is suited to tame perennial grasses,

trees for windbreaks, and wildlife habitat. (Both soils are
in capability unit ITTe—4; Labette soil isin Loamy Upland
range site, and Dwight soil is in Claypan range site;
neither soil is in a woodland suitability group ; Labette soil
is in windbreak suitability group C, and Dwight soil is
in windbreak suitability group L)
- Labette-Sogn complex, 2 to 8 percent slopes (le).—
These soils are on uplands. They occur in narrow bands
that average about 400 feet in width. The average area
is about 70 percent Labette silty clay loam; 20 percent
Sogn soils; and 10 percent included Florence, Kipson,
and Dwight soils.

The Labette soil has low to moderate available water
capacity but releases water readily for plant use. The
Sogn soil has very low available water capacity. Runoff
is medium to rapid, depending on slope and the kind of
soil.

Soils of this mapping unit are used for range and are
better suited to that use than to field crops or tame pas-
ture. The principal management need is maintaining or
improving the native grasses. (Both soils are in capability
unit. VIe-3; Labette soil is in Loamy Upland range site,
and Sogn soil is in Shallow Limy range site; neither soil
is in a woodland suitability group; Labette soil is in wind-
break suitability group C, and Sogn soil is in windbreak
suitability group G)

Ladysmith Series

The Ladysmith series consists of deep, moderately well
drained and somewhat poorly drained, nearly level and
gently sloping soils on uplands. These soils formed in
fine-textured sediment that is presumed to be of old allu-
vial or eolian origin.

In a representative profile the surface layer is about
8 inches of dark-gray silty clay loam. The subsoil is
about 43 inches thick. It is very firm, dark-gray silty
clay in the upper 27 inches and very firm, light brownish-
gray light silty clay in the lower 16 inches. The substra-
tum is light brownish-gray silty clay loam.

Ladysmith soils have high available water capacity
and very slow permeability.

Representative profile of Ladysmith silty clay loam,
0 to 2 percent slopes, in native grass, 2,500 feet east and
100 feet south of northwest corner of sec. 7, T. 14 S,
R.7E.:

Al1—0 to 8 inches, dark-gray (10YR 4/1) light silty clay
loam, black (10YR 2/1) when moist; moderate, fine,
granular structure; slightly hard when dry, friable
when moist; abundant roots; medium acid; clear,
smooth boundary.

B21t—8 to 19 inches, dark-gray (10YR 4/1) silty clay, black
(10YR 2/1) when moist; moderate, medium and
fine, blocky structure; very hard when dry, very
firm when moist; common roots; slightly acid; grad-
ual, smooth boundary.

B22t—19 to 35 inches, dark-gray (10YR 4/1) silty clay, very
dark gray (10YR 8/1) when moist; few, fine, faint
mottles of yellowish brown (10YR 5/6) ; moderate,
medium, blocky structure; very hard when dry, very
firm when moist; few flattened roots; neutral; grad-
ual, smooth boundary.
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B3—35 to 51 inches, light brownish-gray (2.5Y 6/2) light
silty clay, grayish brown (2.5Y 5/2) when moist;

few, fine and medium, distinct mottles of strong .

brown (7.5YR 5/8); weak, medium, blocky strue-
ture; very hard when dry, very firm when moist;
few, small, hard concretions of caleium carbonate;
moderately alkaline; soil mass is noncalcareous;
gradual, smooth boundary.

C—51 to 60 inches, light brownish-gray (10YR 6/2) silty clay
loam, grayish brown (10YR 5/2) when moist ; many,
fine and medium, distinet mottles of reddish yellow
(7.5YR 6/8) and strong brown (7.5YR 5/8) ; massive ;
very hard when dry, firm when moist; few black
specks ; moderately alkaline.

The A horizon ranges from 6 to 12 inches in thickness and
from dark gray to gray in color. Its texture is mostly light
silty clay loam but ranges from heavy silt loam to silty clay
loam. Reaction of the A horizon is medium acid or slightly
acid. The B horizon ranges from 25 to 50 inches in thickness.
The B21t horizon is dark gray or very dark gray, and the
B22t horizon is dark gray to grayish brown. Reaction ranges
from slightly acid to moderately alkaline. The C horizon is
distinetly mottled and ranges from light gray to brownish
gray. Reaction ranges from neutral to moderately alkaline.

In Morris County the surface layer of Ladysmith silty clay
loam, 1 to 2 percent slopes, eroded, is thinner than the de-
fined range for the series, but this difference does not alter
its use or behavior.

Ladysmith soils are associated with Irwin, Smolan, and
Dwight soils, They are darker in the B21t horizon than Irwin
soils. They have a less abrupt textural change between the
A horizon and the B2t horizon than Dwight soils and have a
thicker A horizon. Neither do they have a columnar structure
in the upper part of the B2t horizon that is characteristic
of Dwight soils. Ladysmith soils have a thinner A horizon
and a finer textured B horizon than the Smolan soils.

Ladysmith silty clay loam, 0 to 2 percent slopes (Ls).—
This soil is mainly on broad upland divides, but a few
areas are on old high terraces. Slopes are mainly about
1 percent. This soil has the profile that is described as
representative for the series.

Included in mapping were small areas of Irwin and
Dwight soils. These are in the lower part of the areas
occupied by this Ladysmith soil.

. The subsoil releases water slowly for plant use. Runoff
is slow and, in a few areas, ponds form for short periods
after heavy rains. Management is needed to maintain
soll tilth and fertility as well as to increase the intake
of water. Erosion is a hazard only on long slopes.

_Good management of crop residue helps maintain good
tilth and increase the intake of water. Growing deep-
rooted legumes also improves the water intake. Terraces
can be used, where needed, to help reduce erosion.

Most of the acreage is used for cultivated crops, mainly
wheat and grain sorghum. Some alfalfa, corn, and soy-
beans also are grown. However, corn generally is not
grown on. this soil, because of summer droughts and the
slow release of water by the clayey subsoil.

This Ladysmith soil also is suited to native and tame
perennial grasses, trees for windbreaks, and wildlife
habitat. (Capability unit IIs-1; Clay Upland range
site; not in a woodland suitability group; windbreak
suitability group C)

Ladysmith silty clay loam, 1 to 2 percent slopes,
eroded {it).—This soil is on broad upland divides. In most
places the slope is about 2 percent.

In about 60 percent of the acreage, the original surface
layer has been thinned by erosion and the present surface

layer is heavy silty clay loam about 4 inches thick. In the

rest of the acreage the surface layer is mostly silty clay
loam, but 1t is silty clay in a small acreage.

Included with this soil in mapping were small areas
of Irwin and Dwight soils. These inclusions occur in the
lower parts of areas occupied by this Ladysmith soil.

This soil lacks the good tilth of the less eroded Lady-
smith soils. The surface layer crusts rather badly, and in
many places a satisfactory stand of a crop is difficult to
obtain. The available water capacity is high, but plant
growth is restricted because of the slow release of water
by the subsoil. Good management is needed to maintain
satisfactory soil tilth and fertility as well as to increase
the intake of water. Water erosion is the main hazard.

Terraces and contour farming help to control further
erosion. Growing deep-rooted legumes improves the in-
take of water. Good management of crop residue helps
reduce further erosion, reduces crusting, increases the
intake of water, and aids in maintaining good tilth.

Wheat, grain sorghum, and alfalfa are the main crops.
Corn and soybeans generally are not grown on this soil,
because of summer droughts and the slow release of
water by the clayey subsoil.

Most of the acreage is used for cultivated crops, but
the soil also is suited to native grasses, trees for wind-
breaks, and wildlife habitat. (Capability unit IITe-3;
Claypan range site; not in a woodland suitability group;
windbreak suitability group E)

Mason Series

The Mason series consists of deep, well-drained, nearly
level soils on low stream terraces. These soils formed in
thick, silty alluvial deposits. They are subject to occa-
sional flooding.

In a representative profile the surface layer is about 14
inches of silt loam. The upper 7 inches of this layer is
grayish brown and the lower 7 inches 1s dark grayish
brown. The subsoil is about 41 inches thick. It is friable,
dark-brown light silty clay loam in the upper 7 inches;
firm, brown silty clay loam in the middle 18 inches; and
friable, brown light silty clay loam in the lower 16 inches.
The substratum 1s light yellowish-brown light silty clay
loam.

Mason soils have high available water capacity and
moderately slow permeability.

Representative profile of Mason silt loam in an area of
Mason and Reading silt loams, 0 to 1 percent slopes, in
a cultivated field, 450 feet north and 400 feet west of
southeast corner of sec. 8, T. 17 S., R. 8 E.:

Ap—O0 to 7 inches, grayish-brown (10YR 5/2) silt loam, very
dark brown (10YR 2/2) when moist; weak, fine and
very fine, granular structure; slightly hard when
dry, friable when moist; few wormholes and worm
casts; slightly acid; abrupt, smooth boundary.

A1—7 to 14 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; moderate,
fine and medium, granular structure; slightly hard
when dry, friable when moist; many wormholes and
worm casts; slightly acid; gradual, smooth boundary.

B1—14 to 21 inches, dark-brown (10YR 4/3) light silty clay
loam, very dark grayish brown (10YR 3/2) when
moist ; moderate, fine, subangular blocky structure;
hard when dry, friable when moist; few wormholes;
slightly acid; gradual, smooth boundary.

B2t--21 to 39 inches; brown (10YR 5/3) silty clay loam,
dark brown (10YR 3/8) when moist; pale brown
(10YR 6/3) when crushed dry; moderate, medium,
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subangular blocky structure; hard when dry, firm
when moist; thin and patchy dark coatings on ped

surfaces; few wormholes and worm casts; slightly’

acid; gradual, smooth boundary.

B3—39 to 55 inches, brown (10YR 5/3) light silty clay loam,
dark brown (10YR 3/3) when moist; pale brown
(10YR 6/3) when crushed dry; weak, fine, sub-
angular blocky structure; hard when dry, friable
when moist ; common wormholes; slightly acid; grad-
ual, smooth boundary. .

C—55 to 60 inches, light yellowish-brown (10YR 8/4) light
silty eclay loam, dark yellowish brown (10YR 4/4)
when moist; massive; hard when dry, friable when
moist; few, fine and medium pores; neutral.

The A horizon ranges from 10 to 15 inches in thickness.
Its color ranges from dark gray to grayish brown. Tex-
ture ranges from silt loam to light silty clay loam. Reaction
is medium acid or slightly acid. The B1 horizon is light silty
clay loam or silty clay loam. It ranges from 4 to 10 inches in
thickness and from dark gray to grayish brown in color.
The B2t and B3 horizons range from 20 to 40 inches in com-
bined thickness and from dark grayish brown to brown.
Reaction of the B horizon ranges from medium acid to mod-
erately alkaline. Structure in this horizon is weak to moder-
ate, fine to medium subangular blocky. The C horizon ranges
from light yellowish brown to grayish brown and from silty
clay loam to silt loam. Reaction ranges from medium acid
to moderately alkaline. In places the soil mass is slightly
calcareous below a depth of 50 inches.

The average annual temperature of these soils is a few
degrees cooler than the minimum defined in the range for the
series, but this difference does not alter the usefulness and
behavior of the soils.

Mason soils are associated with Reading, Osage, Chase,
Smolan, Ivan, and Kennebee soils, They have a coarser tex-
tured B horizon than Reading soils and a coarser textured
profile than Osage and Chase soils. Mason soils have a B2t
horizon, which is lacking in the Ivan and Kennebec soils.
They are less red in the lower part of the B horizon than
Smolan soils.

In this county Mason soils are mapped only in an undiffer-
entiated group with Reading soils. ’

Mason and Reading silt loams, 0 to 1 percent slopes
[Mr).—Soils of this undifferentiated group are mainly on
low terraces along the major streams of the county. These
soils are flooded occasionally. About 60 percent of the
acreage is Mason silt loam, and about 35 percent is
Reading silt loam. The Reading soil is at a slightly
higher elevation than the Mason soil, and it is farther
from the stream channel.

Included with these soils in mapping were small areas
of a Chase silty clay loam and of Ivan and Kennebec
silt loams. These inclusions make up about 5 percent of
the total acreage. Also included were areas of a Mason
silt loam that has short, steep slopes. This included
Mason soil makes up less than 1 percent of the total
acreage. It is on terrace escarpments between areas of
the Mason and Reading soils on low terraces and the
areas of included Ivan and Kennebec soils on flood plains
adjacent to the stream channel. The included Chase soil is
in narrow bands. It is farther from the stream channel
than any of the other soils.

The soils in this unit are better suited to crops than
any other soils in the county. They are fertile, friable,
and easily tilled. They absorb and store water well and
release 1t readily for plant use. Runoff is slow. Mainte-
nané:e of fertility and tilth is the main management
need.

These soils are suited to all crops commonly grown in
the county. Wheat, grain sorghum, corn, and alfalfa are
the main crops. Any crop that produces sufficient vegeta-

tive growth can be grown year after year if the residue
is returned to the soil and if weeds and insects are con-
trolled. The return of crop residue helps keep the surface
layer in condition to take in water readily and makes it
easier to till.

Except for a few small areas, all of these soils are used
for crops. The soils also are well suited to tame and
native perennial grasses, trees for windbreaks and tim-
ber, and wildlife habitat. (Capability unit I-1; Loamy
Lowland range site; woodland suitability group 3; wind-
break suitability group A)

Osage Series

The Osage series consists of poorly drained, deep,
clayey soils on bottom land. These soils are nearly level
to concave and occur in areas where sediment has been
deposited by backwaters. They are subject to occasional
flooding. They formed in clayey alluvium. -

In a representative profile the surface layer is about
20 inches of dark-gray light silty clay. The subsoil is
very firm, gray silty clay about 40 inches thick.

Osage soils have high available water capacity and very
slow permeability. )

Representative profile of Osage silty clay, in a culti-
vated field, 1,300 feet east and 100 feet south of center of
sec. 13, T. 17 S, R. 9 E.:

Ap—O0 to 6 inches, dark-gray (10YR 4/1) light silty clay,
black (10YR 2/1) when moist; weak, fine, blocky
structure; very hard when dry, very firm when
moist; moderately alkaline; abrupt, smooth bound-
ary.

A1-—6 to 20 inches, dark-gray (10YR 4/1) light silty clay,
black (10YR 2/1) when moist; moderate, fine and
medium, blocky structure; hard when dry, firm when
moist ; moderately alkaline ; diffuse, smooth boundary.

B21g—20 to 38 inches, gray (10YR 5/1) silty clay, very dark
gray (10YR 3/1) when moist; few, fine, distinct
mottles of yellowish brown (10YR 5/6 and 10YR
5/8) ; moderate, fine, blocky structure; very hard
when dry, very firm when moist; few concretions of
calcium carbonate in lower few inches; moderately
alkaline; diffuse, smooth boundary.

B22g—38 to 60 inches, gray (10YR 5/1) silty clay, very dark
gray (10YR 3/1) when moist; very few very fine
mottles of yellowish brown (10YR 5/6) ; weak, medi-
um, blocky structure; very hard when dry, very firm
when moist; few, fine, black concretions; moderately
alkaline.

The A horizon ranges from 10 to 25 inches in thickness and
from dark gray to very dark gray in color. Its texture ranges
from silty clay to heavy silty clay loam, The Bg horizon is
dark gray to very dark gray. Reaction of all horizons ranges
from slightly acid to moderately alkaline.

The Osage soils are associated with Chase, Mason, and
Reading soils. They are more poorly. drained than Chase
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