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

Major fieldwork for this soil survey was done in the period 1961 to 1975. Soil
names and descriptions were approved in 1975. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1975. This
survey was made cooperatively by the Soil Conservation Service and the Qkla-
homa Agricuttural Experiment Station. It is part of the technical assistance fur-
nished to the Nowata County Conservation District.

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

This Soil Survey contains much information useful in land-planning pro-
grams in Nowata County. Of prime importance are the predictions of soil be-
havior for selected land uses. Also highlighted are limitations or hazards to land
uses that are inherent in the soil, improvements needed to overcome these
limitations, and the impact that selected land uses will have on the environ-
ment,

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and home
buyers can use it to plan land use, select sites for construction, develop soil
resources, or identify any special practices that may be needed to insure
proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use
the soil survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shaliow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet sails are poorly suited to use as septic tank absorp-
tion fields. A high water table makes a soil poorly suited to basements or un-
derground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general scil map; the
location of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

Fatorid 7 Z 2%

Roland R. Willis
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF NOWATA COUNTY, OKLAHOMA

By Dock J. Polone, Soil Conservation Service

United States Department of Agriculture,
Soil Conservation Service,
in cooperation with the
Oklahoma Agricultural Experiment Station

NOWATA COUNTY is in the northeastern part of Okla-
homa. It is bounded on the west by Washington County,
on the south by Rogers County, on the east by Craig
County, and on the north by Kansas. Nowata, the county
seat, is in the south-central part of the county. The
county has an area of 369,280 acres, or 577 square
miles.

The first permanent residents of the area now known
as Nowata County were the Cherokee Indians. Indians of
other tribes arrived later. The land was allotted to the
Indians, but it could be leased under the supervision of
the Indian Agency.

As other settlers, mainly cattlemen, came into the area
farming became more intensive.

Farming is now the main occupation in the county.
Many of the farms are diversified, but there are a
number of ranches where only beef cattle are raised.
The principal crops are wheat, grain sorghum, and soy-
beans. Most of the acreage is in tame pasture and
native range.

The topography of Nowata County is nearly level to
moderately steep. The general slope is south to north.
Most of the county is drained by the Verdigris River and
its tributaries. The Verdigris River flows south into the
Oolagah Reservoir.

Nowata County has three types of areas—prairie, flood
plain, and timberland over sandstone. The largest area is
prairie. It is dominantly nearly level to gently sloping, but
a smaller acreage is strongly sloping to moderately
steep. The flood plains are along the Verdigris River and
its tributaries and are nearly level. They range in width
from a few hundred feet to more than a mile. The tim-
bered sandstone is mostly sloping.

Climate

The consistent pattern of climate in Nowata County is
one of cold winters and long hot summers. Heavy rains

fall mainly in spring and early in summer, when moist air
from the Gulf of Mexico interacts with drier continental
air. The annual rainfall is normally adequate for soy-
beans and grain sorghum and all other grain crops.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Nowata, Oklahoma,
for the period 1851 to 1974. Table 2 shows probable
dates of the first freeze in fall and the last freeze in
spring. Table 3 provides data on length of the growing
season.

In winter the average temperature is 38 degrees F,
and the average daily minimum is 27 degrees. The
lowest temperature on record, -9 degrees, occurred at
Nowata on January 5, 1959. In summer the average
temperature is 80 degrees, and the average daily maxi-
mum is 92 degrees. The highest temperature, 117 de-
grees, was recorded on July 14, 1954,

Growing degree days, shown in table 1, are equivalent
to "“heat units.” Beginning in spring, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (50 degrees F).
The normal monthly accumulation is used to schedule
single or successive plantings of a crop between the last
freeze in spring and the first freeze in fall.

Of the total annual precipitation, 24 inches, or 63 per-
cent, usually falls in April through September, which
takes in the growing season for most crops. In 2 years in
10, the April to September rainfall is less than 18 inches.
The heaviest 1-day rainfall during the period of record
was 7.73 inches at Nowata on August 14, 1961. There
are about 53 thunderstorms each year; approximately 22
occur in summer.

The average seasonal snowfall is 12 inches. The
greatest snow depth at any one time during the period of
record was 18 inches. On the average, 3 days have at
least 1 inch of snow on the ground, but the number of
days varies greally from year to year.

The average relative humidity in midafternoon is about
55 percent. Humidity is higher at night in all seasons,
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and the average at dawn is about 80 percent. The per-
centage of possible sunshine is 70 in summer and 55 in
winter. The prevailing wind is from the southwest. Aver-
age windspeed is highest, 13 miles per hour, in March.
Tornadoes and severe thunderstorms occur occasion-
ally but are local and of short duration. Damage varies
and is spotty. Hailstorms occur at times during the
warmer part of the year but in an irregular pattern.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they aiready knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

After classifying and naming the soils, the soil scien-
tists drew the boundaries of the individual soils on aerial
photographs. These photographs show wocediands, build-
ings, field borders, roads, 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 map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few
have little or no soil material at all. Map units are dis-
cussed in the sections “General soil map for broad tand
use planning” and “Socil maps for detailed planning.”

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

SOIL SURVEY

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of rangeland and woodland,
engineers, planners, developers and builders, home-
buyers, and others.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows the map units that have a distinct pattern of soils
and of relief and drainage. Each map unit is a unique
natural landscape. Typically, a map unit consists of one
or more major soils and some minor soils. It is named for
the major soils. The soils making up one unit can occur
in other units but in a different pattern.

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

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

Map unit descriptions

1. Radley-Wynona-Mason

Deep, nearly level, moderately well drained and some-
what poorly drained loamy soils that have a loamy or
clayey subsoil; on Hood plains

This map unit makes up about 13 percent of the
county. It is about 40 percent Radley soils, 27 percent
Wynona soils, and 20 percent Mason soils. The rest of
this map unit is made up of Osage soils.

Radley soils are deep, nearly level, and moderately
well drained. They have a loamy surface layer and a
loamy subsoil. Permeability is moderate. These soils are
occasionally or frequently flooded.

Wynona soils are deep, nearly level, and somewhat
poorly drained. They have a loamy surface layer and a
loamy or clayey subsoil. Permeability is slow. These soils
are occasionally flooded.
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Mason soils are deep, nearly level, and moderately
well drained. They have a loamy surface layer and a
loamy subsoil. Permeability is moderately slow. These
soils are subject to rare flooding.

Most of the soils in this map unit are used for wheat,
grain sorghum, soybeans, alfalfa hay, pasture grasses,
and trees.

The main management concerns are preventing flood-
ing, providing drainage, and maintaining soil structure
and fertility. These soils respond to good management.

2. Dennis-Parsons-Okemah

Deep, nearly level through gently sloping, moderately
well drained and somewhat poorly drained loamy soils
that have a clayey or loamy subsoil: on uplands

This map unit makes up about 32 percent of the
county. It is about 40 percent Dennis soils, 30 percent
Parsons soils, and 16 percent Okemah soils. The rest of
this map unit is made up of Bates, Catoosa, Coweta,
Eram, Mascn, Radley, Riverton, and Wynona soils.

Dennis soils are deep, very gently sloping through
gently sloping, and moderately well drained. They have a
loamy surface layer and a clayey and loamy subsoil.
Permeability is slow.

Parsons soils are deep, nearly level through very
gently sloping, and somewhat poorly drained. They have
a loamy surface layer and a clayey subsoil. Permeability
is very slow.

Okemah soils are deep, nearly level, and moderately
well drained. They have a loamy surface layer and a
clayey subsoil. Permeability is slow.

Most of the soils in this map unit are used for wheat,
grain sorghum, soybeans, alfalfa hay, pasture grasses,
and native grasses.

The main management concerns are preventing ex-
cessive erosion and maintaining soil structure and fertil-
ity. Crops that produce a large amount of residue should
be managed to help improve the soil. Plant food should
be added for high level production.

3. Apperson-Catoosa-Summit

Deep and moderately deep, very gently sioping and
gently sloping, moderately well drained and well drained
loamy soils that have a clayey or loamy subsoil; on
uplands

This map unit makes up about 18 percent of the
county, |t is about 29 percent Apperson soils, 28 percent
Catoosa soils, and 16 percent Summit soils. The rest of
this map unit is made up of Bates, Claremore, Coweta,
Dennis, Eram, Kanima, Kiti, Nowata, Okemah, Parsons,
Radley, and Riverton soils.

Apperson soils are deep, very gently sloping, and
moderately well drained. They have a loamy surface
layer and a clayey subsoil. Permeability is slow.

Catoosa soils are moderately deep, very gently slop-
ing, and well drained. They have a loamy surface layer
and a loamy subsoil. Permeability is moderate.

Summit soils are deep, gently sloping, and moderately
well drained. They have a loamy surface layer and a
clayey subsoil. Permeability is slow.

Most of the soils in this map unit are used for wheat,
grain sorghum, soybeans, alfalfa hay, pasture grasses,
and native grasses.

The main management concerns are preventing ex-
cessive erosion, maintaining soil structure and fertility,
and managing droughtiness on the shallow soils. In culti-
vated areas the crop residue should be returned to the
surface, and plant food should he added.

4. Shidler-Claremore-Kiti

Shaflow, very gently sloping through sloping, well drained
loamy soils that have a loamy subsoil; on uplands

This map unit makes up about 16 percent of the
county. It is about 45 percent Shidler soils, 17 percent
Claremore soils, and 8 percent Kiti soils. The rest of this
map unit is made up of Apperson, Bates, Catoosa,
Coweta, Dennis, Kanima, Nowata, and Radley soils and
limestone outcrops.

Shidler soils are shallow, very gently sloping through
sloping, and well drained. They have a loamy surface
layer. Permeability is moderate.

Claremore soils are shallow, very gently sloping, and
well drained. They have a loamy surface layer and a
loamy subsoil. Permeability is moderate.

Kiti soils are shallow, very gently sloping through slop-
ing, and well drained. They have a loamy surface layer.
Permeability is moderate.,

Most of the soils in this map unit are used for pasture
grasses and native grasses. A few areas of Catoosa
soils are used for wheat, grain sorghum, and soybeans.

The main management concern is controlling grazing.

5. Enders-Hector-Liberal

Shallow and deep, sloping, well drained and moderately
well drained loamy soils that have a loamy or clayey
subsoil; on uplands

This map unit makes up about 5 percent of the county.
It is about 22 percent Enders soils, 18 percent Hector
soils, and 14 percent Liberal soils. The rest of this map
unit is made up of Apperson, Bates, Coweta, Dennis,
Kiti, Radley, and Shidler soils.

Enders soils are deep, sloping, and well drained. They
have a loamy surface layer and a loamy or clayey sub-
soil. Permeability is very slow.

Hector soils are shallow, sloping, and well drained.
They have a loamy surface layer and a loamy subsoil.
Permeability is moderately rapid.



Liberal soils are deep, sloping, and moderately well
drained. They have a loamy surface layer and a clayey
or loamy subsoil. Permeability is slow.

Most of the soils in this map unit are used for pasture
grasses, native grasses, and trees.

The main management concern is controlling grazing.

6. Coweta-Bates-Eram

Shallow and moderately deep, very gently sloping
through moderately steep, somewhat excessively drained
through moderately well drained loamy soils that have a
loarny or clayey subsoil; on uplands

This map unit makes up about 16 percent of the
county. It is about 57 percent Coweta soils, 20 percent
Bates soils, and 4 percent Eram soils. The rest of this
map unit is made up of Apperson, Catocsa, Enders,
Hector, Okemah, Parsons, and Radley soils.

Coweta soils are shallow, very gently sloping through
moderately steep, and well drained to somewhat exces-
sively drained. They have a loamy surface layer and a
loamy subsoil. Permeability is moderate.

Bates soils are moderately deep, very gently sloping
through gently sloping, and well drained. They have a
loamy surface layer and a loamy subsoil. Permeability is
moderate.

Eram soils are moderately deep, very gently sloping
through moderately steep, and moderately well drained.
They have a loamy surface layer and a clayey and loamy
subsoil. Permeability is slow.

Most of the soils in this map unit are used for pasture
grasses and native grasses. Some areas are used for
wheat, grain sorghum, and soybeans.

The main management concern is controlling grazing.
in cuiltivated areas the residue should be managed to
help improve the soils, and plant food should be added.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a scil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.
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The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have profiles that are almost alike make up
a soil series. Except for allowable differences in texture
of the surface layer or of the underlying substratum, all
the soils of a series have major horizons that are similar
in composition, thickness, and arrangement in the profile.
A soil series commonly is named for a town or geo-
graphic feature near the place where a soil of that series
was first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soif
phase commonly indicates a feature that affects use or
management. For example, Parsons silt loam, 0 to 1
percent slopes, is one of several phases within the Par-
sons series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes
or soil associations.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Coweta-Bates complex is an example.

A soil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic
pattern and in the kinds of soil that are a part of it. The
extent of the soils can differ appreciably from one delin-
eation to another; nevertheless, interpretations can be
made for use and management of the soils. Enders-
Hector association is an example.

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

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Pits is
an example. Some of these areas are too small to be
delineated and are identified by a special symbo! on the
soil map.
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The acreage and proportionate extent of each map
unit are given in table 4; and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

Soil descriptions

AeB—Apperson silty clay loam, 1 to 3 percent
slopes. This is a deep, moderately well drained, very
gently sloping soil in broad valleys of the uplands.
Slopes are smooth and convex. The areas are 50 to 100
acres in size.

Typically, the surface layer is very dark gray silty clay
loam about 10 inches thick. The upper part of the sub-
soil is very dark gray silty clay and extends to a depth of
22 inches. The lower part is dark grayish brown siity clay
and extends to a depth of 44 inches. Below that is hard
limestone bedrock.

This soil has a seasonal water table at a depth of 1%
to 2 feet below the surface. It has slow permeability
and a high available water capacity. It has high natural
fertility and a high content of organic matter.

Included with this soil in mapping are Summit soils,
which make up 10 percent of the mapped areas, and
soils similar to Apperson soils except that depth to bed-
rock is less or the middle and lower parts of the subsoil
are less clayey, these make up 15 percent of the
mapped areas. Okemah soils are also included and
make up 5 percent.

This soil is suited to wheat, grain sorghum, soybeans,
alfalfa hay, and other crops and to improved bermuda-
grass, tall fescue, and native grasses. Tilth can be main-
tained by returning crop residue to the surface. Plant
food should be added for high level production. Erosion
is a moderate hazard if the soil is used for cultivated
crops. Minimum tillage and the use of cover crops, in-
cluding grasses and legumes, in the cropping system are
practices that help reduce runoff and control erosion.

[f this soil is used for community development, the
shrink-swell potential, low strength, and wetness are limi-
tations. Capability subclass lle; Loamy Prairie range site;
not assigned to a woodland group.

CaB—Catoosa silt loam, 1 to 3 percent slopes. This
is a moderately deep, welt drained, very gently sloping
soil on crests and in valleys of the uplands. Slopes are
smooth and convex. The areas are 50 to 100 acres in
size.

Typically, the surface layer is very dark grayish brown
silt loam about 12 inches thick. The upper part of the
subsoil is dark brown silty clay loam and extends to a
depth of 18 inches. The lower part is dark reddish brown
silty clay loam and extends 1o a depth of 35 inches. Hard
limestone bedrock is at a depth of 35 inches.

This soil has moderate permeability and medium avail-
able water capacity. It has high natural fertility and a high
content of organic matter.

Included with this soil in mapping are soils that are
similar to the Catoosa soil except that the depth to hard
limestone is more than 40 inches. These soils make up
about 20 percent of the mapped areas. Also included,
and making up 10 percent of the mapped areas, are
soils that are similar to the Catoosa soil except that the
depth to hard limestone is 15 to 20 inches. Soils that are
similar to the Catoosa soil except that the subsoil is clay
are also included; these also make up 10 percent of the
mapped areas.

This soil is suited to wheat, grain sorghum, soybeans,
and other crops and to improved bermudagrass, tall
fescue, and native grasses. Tilth can be maintained by
returning crop residue to the surface. Plant food should
be added for high-level production.

Erosion is a moderate hazard if the soil is used for
cultivated crops. Minimum tillage and the use of cover
crops, including grasses and legumes, in the cropping
system help reduce runoff and control erosion.

If this soil is used for sanitary facilities or community
development, the depth to bedrock is a limitation. Capa-
bility subclass lle; Loamy Prairie range site; not assigned
to a woodland group.

CbB—Coweta-Bates complex, 1 to 5 percent
slopes. This complex consists of areas of Coweta and
Bates soils. The soils are so intermingled that mapping
them separately was not practical. They are on broad
crests and side slopes of the uplands. The complex is in
areas of about 75 to 150 acres in size. Individual soils
are in areas of 1 to 15 acres.

Coweta soils make up about 55 percent of the com-
plex. These soils are shallow, well drained to somewhat
excessively drained, and very gently sloping through
gently sloping. They are on crests and upper parts of
slopes. Slopes are smooth and convex. Typically, the
surface layer is dark brown loam about 10 inches thick.
The subsoil is brown loam that contains sandstone frag-
ments; it extends to a depth of 16 inches. Soft fractured
sandstone that has a few thin layers of shale is at a
depth of 16 inches.

Coweta soils have moderate permeability and a low
available water capacity. They have a medium content of
organic matter and medium fertility.

Bates soils make up about 25 percent of the complex.
These soils are moderately deep, well drained, and very
gently sloping through gently sloping. They are on the
lower part of slopes below areas of Coweta soils. Slopes
are smooth and concave. Typically, the surface layer is
dark brown loam about 12 inches thick. The upper part
of the subsoil is dark brown loam and extends to a depth
of 18 inches. The lower part is brown clay loam and
extends to a depth of 34 inches. Soft, fractured sand-



stone that has a few thin layers of shale is at a depth of
34 inches.

Bates soils have moderate permeability and a medium
available water capacity. They have a high content of
organic matter and high natural fertility.

Included with these soils in mapping are Eram sails
and soils that are similar to Eram soils except that the
colors of the surface layer and the depth to bedrock are
different. These soils make up about 20 percent of the
mapped areas.

This complex is suited to pasture grasses and native
grasses. To obtain maximum production of herbage and
1o conserve water and control erosion, fertilizer should
be applied to pasture grasses and grazing should be
controlled.

It these soils are used for sanitary facilities or commu-
nity development, the depth to bedrock is a limitation.
Capability subclass Vle; Coweta part in Shailow Prairie
range site, Bates part in Loamy Praitie range site; not
assigned to a woodland group.

CeC—Coweta-Eram complex, 5 to 15 percent
slopes. This complex consists of areas of Coweta and
Eram soils. The soils are so intermingled that mapping
them separately was not practical. The soils are on
crests and side slopes and in valleys of the uplands. The
complex is in areas of 50 to 200 acres in size, and the
individual soils are in areas of 1 to 15 acres.

Coweta soils make up about 65 percent of the com-
plex. These soils are shallow, well drained to somewhat
excessively drained, and sloping through moderately
steep. They are on crests and upper parts of slopes.
Slopes are smeooth and convex. Typically, the surface
layer is dark brown fine sandy loam about 8 inches thick.
The subsoil is brown fine sandy loam and extends tc a
depth of 14 inches. Soft fractured sandstone that has a
few thin layers of shale and hard sandstone is at a depth
of 14 inches.

Coweta soils have moderate permeability and a low
available water capacity. They have a medium content of
organic matter and medium fertility.

Eram soils make up about 20 percent of the complex.
These soils are moderately deep, moderately well
drained, and very gently sloping through sloping. They
are on the middle and lower parts of slopes. Slopes are
smooth and concave. Typically, the surface layer is dark
brown silt loam about 11 inches thick. The upper part of
the subsoil is brown clay and extends to a depth of 20
inches. The lower part is yellowish brown clay and ex-
tends to a depth of 26 inches. Below that are layers of
soft shale.

Eram soils have a seasonal water table at a depth of 2
o 3 feet below the surface. They have slow permeability
and a medium available water capacity. They have a
high content of organic matter and high fertility.

Included with these soils in mapping are soils that are
similar to Eram soils except that they have a slightly less
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clayey subscil. These soils make up 10 percent of the
mapped areas. Bates soils are also included, and they
make up 5 percent.

This complex is suited to native grasses and pasture
grasses. To obtain maximum production of herbage and
to conserve water and control erosion, grazing should be
controlled and fertilizer should be applied to pasture
grasses.

If these soils are used for sanitary facilities or commu-
nity development, the thickness of Coweta and Eram
soils and the shrink-swell potential of Eram soils are
limitations. Capability subclass Vle; Coweta part in Shal-
low Prairie range site, Eram part in Loamy Prairie range
site; not assigned to a woodland group.

DnB—Dennis silt loam, 1 to 3 percent slopes. This
is a deep, moderately well drained, very gently sloping
soil in valleys and on side slopes of the uplands. Slopes
are smooth and convex. The areas are 50 to 100 acres
in size.

Typically, the surface layer is very dark grayish brown
silt loam about 13 inches thick. The upper part of the
subsoil is dark brown silty clay loam and extends to a
depth of 17 inches. The middle part is: yellowish brown
clay and extends to a depth of 48 inches. The lower part
is coarsely mottled yellowish brown, light brownish gray,
gray, and dark grayish brown clay to a depth of 78
inches.

This soil has a seasonal water table at a depth of 2 or
3 feet. Permeability is slow, and the available water ca-
pacity is high. Natural fertility and the content of organic
matter are high.

Included with this soil in mapping are Parsons soils,
which make up about 10 percent of the mapped areas,
and soils that are similar to Dennis soils except that
depth to shale is 40 to 60 inches or the lower part of
their subsoil is not coarsely mottied; these make up 10
percent of the mapped areas. Bates soils are also in-
cluded and make up 5 percent.

This soil is suited to wheat, grain sorghum, soybeans,
alfalfa hay, and other crops and to improved bermuda-
grass, tall fescue, and native grasses (fig. 1). Tiith can
be maintained by returning crop residue to the surface.
Plant food should be added for high level production.
Erosion is a moderate hazard if the soil is used for
cultivated crops. Minimum tillage and the use of cover
crops, including grasses and legumes, in the cropping
system are practices that help reduce runoff and control
erosion.

If this soil is used for sanitary facilities or community
development, the slow permeability, clayey subsoil, high
shrink-swell potential, and low strength are limitations.
Capability subclass lle; Loamy Prairie range site; not
assigned to a woodland group.

DnC—Dennis silt loam, 3 to 5 percent slopes. This
is a deep, moderately well drained, gently sloping soil in
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valleys and on side slopes of the uplands. Slopes are
smooth and convex. The areas are 50 to 100 acres in
size.

Typically, the surface layer is very dark grayish brown
silt loam about 13 inches thick. The upper part of the
subsoil is brown silty clay loam and extends to a depth
of 17 inches. The middle part is brown and yellowish
brown clay and extends to a depth of 46 inches. The
lower part of the subsoil, to a depth of 72 inches, is
coarsely mottled yellowish brown, grayish brown, red,
and yellowish red clay.

This soil has a seasonal water table at a depth of 2 or
3 feet. Permeability is slow, and the available water ca-
pacity is high. Natural fertility and the content of organic
matter are high.

Included with this soil in mapping are Parsons soils
and soils similar to Dennis soils except that the surface
layer is thinner or the thickness to shale is iess than 60
inches; each of these included soils makes up about 10
percent of the mapped areas. Also included are Ckemah
soils, which make up 5 percent of the mapped areas,
and soils similar to Dennis soils except that the lower
part of the subsoil is not coarsely mottled. These soils
also make up 5 percent of the mapped areas.

This soil is suited to wheat, grain sorghum, soybeans,
and improved bermudagrass, tall fescue, and native
grasses. If row crops are grown, contour farming and
terraces are needed. Crops that produce large amounts
of residue should be managed for soil improvement.
Plant food should be added for high level production.
Erosion is a severe hazard if cultivated crops are grown.
Minimum tillage and the use of cover crops, including
grasses and legumes, in the cropping system help
reduce runoff and control erosion.

If this soil is used for sanitary facilities or community
development, the slow permeability, clayey subsoil, high
shrink-swell potential, and low strength are limitations.
Capability subclass llle; Loamy Prairie range site; not
assigned to a woodland group.

EHC—Enders-Hector association, sloping. This as-
sociation consists of areas, about 200 to 500 acres in
size, of Enders and Hector soils in a regular pattern.
Enders soils are on side slopes, and Hector soils are on
crests and microcrests of side slopes between areas of
Enders soils. Slopes are 5 to 20 percent and are smooth
and convex. Individual soils are in areas of 5§ to 150
acres in size.

Enders soils make up about 45 percent of the associ-
ation. These soils are deep, well drained, and sloping.
Slopes are smooth and convex. Typically, the surface
layer and the upper part of the subscil are dark brown
and brown loam 8 inches thick. The middle part of the
subsoil is yellowish red clay. The lower part of the sub-
soil is coarsely mottled yellowish red, reddish brown, and
pale brown clay and extends to a depth of 46 inches.

Weathered soft shale that is mottled in shades of gray
and brown is at a depth of 46 inches.

Enders soils have very slow permeability and a
medium available water capacity. They have a low con-
tent of organic matter and low natura! fertility.

Hector soils make up about 15 percent of the associ-
ation. These soils are shallow, well drained, and sloping.
Slopes are smooth and convex. Typically, the surface
layer is dark brown fine sandy loam 4 inches thick. The
subsurface layer is brown fine sandy loam 5 inches thick.
The subsoil is yellowish brown fine sandy loam and ex-
tends to a depth of 18 inches. Yellowish brown, hard,
fractured sandstone is at a depth of 18 inches.

Hector soils have moderately rapid permeability and a
low available water capacity. They have a low content of
organic matter and low natural fertility.

Included with these soils in mapping are soils that are
similar to Enders soils except that the depth to shale is
20 to 32 inches and soils that are similar to Hector soils
except that the depth to sandstone is less than 10
inches or more than 20 inches. Each of these soils
makes up about 10 percent of the mapped areas. Also
included are soils that are similar to Enders soils except
that the upper part of the subsoil is slightly less clayey.
These soils make up 20 percent of the mapped areas.

This association is suited to native grasses, pasture
grasses, and trees. To obtain maximum production of
herbage for livestock and to conserve water and control
erosion, grazing should be controlled and fertilizer should
be applied to pasture grasses.

If these soils are used for sanitary facilities or commu-
nity development, the shrink-swell potential of Enders
soils and the shallowness of Hector soils are limitations.
Capability class VI; Enders part in Sandy Savannah
range site, Hector part in Shallow Savannah range site;
Enders part in woodland group 50, Hector part in wood-
land group 5d.

ErD—Eram-Radley compiex, 0 to 8 percent slopes.
This complex consists of areas of Eram and Radley
soils. The soils are so intermingled that mapping them
separately was not practical. The soils are on narrow
drainageways. The areas of this complex are about 50 to
100 acres in size, and the areas of individual soils are 5
to 15 acres.

Eram soils make up about 25 percent of the complex.
These socils are moderately deep, moderately well
drained, and very gently sloping through sloping. They
are on short side slopes of narrow drainageways on the
uplands. Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The upper part of
the subsoil is very dark grayish brown silty clay and
extends to a depth of 16 inches. The lower part is dark
grayish brown silty clay loam and extends to a depth of
28 inches. Grayish brown, weathered, soft shale is at a
depth of 28 inches.



Eram soils have a seasonal water table at a depth of 2
to 3 feet below the surface. They have slow permeability
and a medium available water capacity. They have a
medium content of organic matter and medium natural
fertility.

Radley soils make up about 20 percent of the com-
plex. These soils are deep, moderately well drained, and
nearly level. They are on narrow flood plains. Typically,
the surface layer is dark brown silt loam about 18 inches
thick. The subsoil is brown silt loam and extends to a
depth of 30 inches. The underlying material, to a depth
of 45 inches, is brown silt loam. A buried layer of very
dark grayish brown silt loam is at a depth of 45 inches.

Radley soils have moderate permeability and a high
available water capacity. They have a high content of
organic matter and high natural fertility. These soils are
frequently flooded.

Included with these soils in mapping are soils that are
similar to Eram soils except that the subscil colors are
slightly different and soils that are similar to Parsons
soils except that they are less than 40 inches deep to
shale or the subsoil colors are slightly different. Each of
these soiis makes up about 10 percent of the mapped
areas. Also included are a trace of Coweta soils; 10
percent Dennis soils; 5 percent soils that are similar to
Dennis soils except that the depth to bedrock is less
than 60 inches; 5 percent drainage channels; 5 percent
Summit soils; and 10 percent soils that are similar to
Radley soils except that the colors are more gray.

This complex is suited to pasture grasses and native
grasses. To obtain maximum production of herbage and
to conserve water and control erosion, fertilizer should
be applied to pasture grasses and grazing shouid be
controlted.

tf these soils are used for sanitary facilities or commu-
nity development, the moderate depth and shrink-swell
potential of Eram soils and the frequent flooding of
Radley soils are limitations, Capability subclass Vle;
Eram part in Loamy Prairie range site, Radley part not
assigned to a range site; Eram part not assigned to a
woodland group, Radley part in woodland group 3o.

KaD—Kanima very shaly silt loam, 1 to 8 percent
slopes. This is a deep, well drained, very gently sloping
through sloping soil in areas of coal strip mine spoil and
on irregular convex crests and side slopes. The areas
are 200 to 400 acres in size.

Typically, the surface layer is very dark grayish brown,
very shaly silt loam 4 inches thick. The underlying mate-
rial is very dark grayish brown, very shaly silt loam to a
depth of 70 inches.

This soil has moderate to moderately rapid permeabil-
ity and a low available water capacity. It has fow natural
fertility and a low content of organic matter.

Included with this soil in mapping are minor amounts
of Apperson, Claremore, and Shidler soils.
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This soil is suited to pasture grasses and native
grasses. To obtain maximum production of herbage and
to conserve water and control erosion, fertilizer should
be applied to pasture grasses and grazing should be
controlled.

If this soil is used for community development, the
irregular slope and low strength are limitations. Capability
subclass Vlls; not assigned to a range site or woodland

group.

LHC—Liberal-Hector assoclation, sloping. This as-
sociation consists of areas, 200 to 500 acres in size, of
Liberal and Hector soils that are in a regular pattern.
Liberal soils are on smooth, convex side slopes and
microcrests, and Hector soils are on irregular, convex
crests and microcrests of side slopes between areas of
Liberal soils. The individual soils are in areas of 5 to 150
acres. Slopes are 5 to 20 percent.

Liberal soils make up about 30 percent of the associ-
ation. These soils are deep, moderately well drained, and
sloping. They are on uplands. Typically, the surface layer
is very dark grayish brown silty clay loam 7 inches thick.
The upper 5 inches of the subsocil is brown silty clay
loam. The subscil, to a depth of 35 inches, is grayish
brown clay. The underlying matérial is grayish brown
weathered shale and clay to a depth of 45 inches. Below
that there is soft shale bedrock.

Liberal soils have a seasonal water table at a depth of
2 to 3 feet below the surface. They have slow permeabil-
ity and a medium available water capacity. They have
low natural fertility and a low content of organic matter.

Hector soils make up about 25 percent of the associ-
ation. These soils are shallow, well drained, and sloping.
Slopes are smooth and convex. Typically, the surface
layer is dark brown loam 3 inches thick. The subsurface
layer is brown loam 3 inches thick. The subsoil is yellow-
ish brown loam and extends to a depth of 14 inches.
Below that there is yellowish brown, hard, fractured
sandstone.

Hector soils have moderately rapid permeability and a
low available water capacity. They have low natural fertil-
ity and a low content of organic matter.

Included with these soils in mapping are soils that are
similar to Liberal soils except that the depth to shale is
less than 20 inches and other soils that are similar to
Liberat soils except that the depth to shale is more than
40 inches. Each of these soils makes up about 10 per-
cent of the mapped areas. Alsc included are 10 percent
soils that have a less clayey subsoil than Liberal soils; 5
percent soils that are similar to Hector soils except that
the depth to bedrock is less than 10 inches or more than
20 inches; and 10 percent soils that are similar to Liberal
and Hector soils except that they formed in cherty limes-
tone.

This association is suited to native grasses and pas-
ture grasses. To obtain maximum production of herbage
and to conserve water and control erosion, grazing
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should be controlled and fertilizer should be applied to
pasture grasses.

If these soils are used for sanitary facilities and com-
munity development, the shrink-sweil potential, slow
intake of water in the Liberal soils, and the shallowness
of Hector soils are limitations. Capability subclass Vle;
Liberal part in Loamy Prairie range site, Hector part in
Shallow Savannah range site; Liberal part not assigned
to a woodland group, Hector part in woodland group 5d.

Ma—Mason silt loam. This is a deep, moderately well
drained, nearly level soil on narrow flood plains. Slopes
are slightly convex and smooth. The areas are 30 to 100
acres in size.

Typically, the surface fayer is very dark grayish brown
silt loam 18 inches thick. The upper part of the subsoil is
very dark grayish brown silt loam and silty clay loam and
extends to a depth of 45 inches. The lower part is dark
grayish brown silty clay loam to a depth of 64 inches.

This soil has moderately slow permeability and a high
available water capacity. It is rarely flooded. It has a high
content of organic matter and high natural fertility.

Included with this soil in mapping are Wynona soils,
which make up about 15 percent of the mapped areas,
and soils similar to Mason soils except that the dark
colors in the upper horizons extend to a depth of less
than 20 inches. These soils make up 10 percent of the
mapped areas.

This soil is suited to wheat, grain sorghum, alfatfa hay,
and other crops and to improved bermudagrass, tall
fescue, and native grasses. Crops that produce large
amounts of residue can be grown continuously if the
residue is returned to the surface. Maintaining fertility
and preserving soil structure are the main management
concerns. Erosion is a slight hazard if the soil is used for
cultivated crops. Minimum tillage and the use of cover
crops, including grasses and legumes, in the cropping
system are practices that help reduce the amount of
runoff and control erosion.

If this soil is used for sanitary facilities and community
development, the moderately slow permeability, rare
flooding, and moderate shrink-swell potential are limita-
tions. Capability class I; not assigned to a range site;
woodland group 3o.

NoB—Nowata silt loam, 2 to 5 percent slopes. This
is @ moderately deep, well drained, very gently sloping
through gently sloping soil on crests and upper parts of
slopes on the uplands. Slopes are smooth and convex.
The areas are 300 to 500 acres in size.

Typically, the surface layer is dark brown silt loam 12
inches thick. In the upper 6 inches the subsoil is brown
silt loam. Below that, to a depth of 36 inches, it is
reddish brown, very gravelly silty clay loam. Hard limes-
tone bedrock is at a depth of 36 inches.

This soil has moderately slow permeability and a
medium available water capacity. It has a high content of
organic matter and medium natural fertility.

Included with this soil in mapping are about 5 percent
Apperson or Summit soils, 5 percent Shidler soils, minor
amounts of Dennis soils, and 10 percent soils that are
similar to Nowata soils except that the depth to bedrock
is more than 40 inches and the lower part of the subsoil
is slightly more clayey.

This soil is suited to wheat, soybeans, grain sorghum,
and other crops and to improved bermudagrass, tall
fescue, and native grasses. Erosion is a very severe
hazard if this soil is used for cultivated crops. Crops that
produce large amounts of residue should be managed to
improve the soil. Minimum tillage and the use of cover
crops, including grasses and legumes, in the cropping
system are practices that help reduce runoff and control
erosion. Plant food should be added if crops or pasture
grasses are grown. These soils are best suited to native
grasses or pasture grasses.

if this soil is used for sanitary facilities or community
development, the moderately slow permeability, moder-
ate depth to bedrock, low strength, and moderate shrink-
swell potential are limitations. Capability subclass IVe;
Loamy Prairie range site; not assigned to a woodland
group.

Ow--0Oil-waste land. This miscellaneous area has
been so badly contaminated by accumulated liquid
wastes, principally oil and saltwater, that it no longer
supports vegetation. It includes slushpits and is on up-
lands and bottom lands in all parts of the county. The
areas are generally about 3 acres in size but range from
half an acre to 60 acres. They generally have a toamy
surface layer and a loamy or clayey subsoil. The parent
material is weathered sandstone, limestone, or shale, or
it is alluvium. There is a high concentration of soluble
salts in the areas. Slope ranges from 0 to 5 percent.
Water runs off the surface rapidly, and the hazard of
erosion is severe.

Oil-waste land is not suited to farming. Some areas
could be reclaimed, but the cost would be high. Terraces
can be constructed to divert the flow of wastes, and
precipitation can be impounded to leach out the soluble
salts. Hay or straw mulch can be used to reduce the rate
of evaporation and thus prevent the accumulation of
salts on the surface. Salt-tolerant plants can be grown if
they are seeded or planted during rainy periods when
salts are least concentrated. Capability subclass Vllis;
not assigned to a range site or woodland group.

OkA—OQOkemah siit loam, 0 to 1 percent slopes. This
is a deep, moderately well drained, nearly level soil in
valleys of the uplands. Slopes are smooth and slightly
concave. The areas are 50 to 200 acres in size.

Typically, the surface layer is very dark brown silt loam
and silty clay loam 18 inches thick. The upper part of the
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subsoil is very dark gray and dark grayish brown silty
clay and extends to a depth of 56 inches. The lower part
is coarsely mottled gray, light gray, yellowish brown, and
strong brown silty clay to a depth of 72 inches.

This soil has a seasonal water table at a depth of 2 to
3 feet below the surface. It has slow permeability and a
high available water capacity. It has a high content of
organic matter and high natural fertility.

Included with this soil in mapping are Parsons soils,
which make up about 10 percent of the mapped areas,
and Apperson soils and Dennis soils, which each make
up 5 percent of the mapped areas.

This soil is suited to wheat, soybeans, grain sorghum,
alfalfa hay, and other crops and to improved bermuda-
grass, tall fescue, and native grasses. Crops that pro-
duce large amounts of residue can be grown continuous-
ly if the residue is returned to the surface. Maintaining
fertility and preserving soil structure are the main man-
agement concerns. Erasion is a slight hazard if this soil
is used for cultivated crops. Minimum tillage and the use
of cover crops, including grasses and legumes, in the
cropping system are practices that help reduce the
amount of runoff and control erosion.

If this soil is used for sanitary facilities and community
development, the slow permeability, wetness, high
shrink-swell potential, and low strength are limitations.
Capability class |; Loamy Prairie range site; not assigned
to a woodland group.

Os—QOsage clay. This is a deep, poorly drained,
nearly level scil on flood plains. Slopes are smooth and
concave. The areas are 50 to 200 acres in size.

Typically, the surface layer is very dark gray clay 18
inches thick. The upper part of the subsoil is very dark
gray clay and extends to a depth of 48 inches. The lower
part is very dark gray and dark gray clay to a depth of 76
inches.

This soil has a seasonal water table at the surface or
within a depth of 1 foot below the surface. It has very
slow permeability and a medium available water capac-
ity. It has high natural fertility and a high content of
organic matter. This soil is occasionally flooded.

Included with this soil in mapping are Wynona soils,
which make up about 15 percent of the mapped areas.

This soil is suited to soybeans, grain sorghum, wheat
(fig. 2), and other crops and to tall fescue, improved
bermudagrass, trees, and native grasses. This soil is
poorly drained and difficult to till. A complete drainage
system is needed. Crops that produce large amounts of
residue can be grown continuously if the residue is re-
turned to the surface.

Maintaining drainage and fertility and controlling the
occasional flooding are the main management concerns.
Erosion is a slight hazard if this soil is used for cultivated
crops. Minimum tillage and the use of cover crops, in-
cluding grasses and legumes, in the cropping system are
practices that help maintain soil structure and fertility.
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If this soil is used for sanitary facilities and community
development, the very slow permeability, occasional
flooding, wetness, and high shrink-swell potential are
limitations. Capability subclass lllw; not assigned to a
range site; woodland group 4w.

PaA—Parsons silt loam, 0 to 1 percent slopes. This
is a deep, somewhat poorly drained, nearly level soil in
valleys of the uplands. Slopas are smocth and slightly
concave. The areas are 50 to 200 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam 9 inches thick. The subsurface layer is dark
grayish brown silt loam 4 inches thick. The upper part of
the subsoil is very dark grayish brown and dark grayish
brown clay and extends to a depth of 36 inches. The
lower part is coarsely mottled gray, light gray, yellowish
brown, grayish brown, and brown clay to a depth of 72
inches.

This soil has a seasonal water table at a depth of 6 to
18 inches below the surface. It has very slow permeabil-
ity and medium available water capacity. It has a medium
content of organic matter and medium natural fertility.

Included with this soil in mapping are soils that are
similar to this Parsons soil except that the colors are
less gray and other soils that are also similar except that
the combined thickness of the surface and subsurface
layers is more than 16 inches. Each of these soils makes
up about 10 percent of the mapped areas. Also included
are Dennis soils and Okemah soils, each of which
makes up 5 percent of the mapped areas, and a few
slickspots.

This soil is suited to wheat, soybeans, grain sorghum,
improved bermudagrass, tall fescue, and native grasses.
It is best suited to cool-season crops. Erosion is a slight
hazard if this soil is used for cultivated crops.

Maintaining soil structure, fertility, and surface drainage
is the main management problem. Minimum tillage; row
arrangement; addition of plant food; and the use of cover
crops, including grasses and legumes, in the cropping
system help to correct this problem.

If this soil is used for sanitary facilities and community
development, the very slow permeability, wetness, high
shrink-swell potential, and iow strength are limitations.
Capability subclass lls; Claypan Prairie range site; not
assigned to a woodland group.

PaB—Parsons silt loam, 1 to 3 percent slopes. This
is a deep, somewhat poorly drained, very gently sloping
soil in valleys of the uplands. Slopes are smooth and
convex. The areas are 50 to 200 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam 9 inches thick. The subsurface layer is dark
grayish brown silt loam 6 inches thick. The upper part of
the subsoil is grayish brown and gray clay and extends
to a depth of 40 inches. The lower part is coarsely
mottled gray and yellowish brown clay to a depth of 74
inches.
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This soil has a seasonal water table at a depth of 6 to
18 inches. Permeability is very slow, and the available
water capacity is medium. Natural fertility and the con-
tent of organic matter are medium.

Included with this soil in mapping are soils that are
similar to this Parsons soil except that the colors in the
subsoil are less gray; these soils make up about 15
percent of the mapped areas. Also included are other
soils that are similar to this Parsons soil except that the
depth to shale is less than 60 inches; these soils make
up 5 percent of the mapped areas. Inclusions of Dennis
soils make up 10 percent of the mapped areas, and
there are a few slickspots.

This soil is suited to wheat, grain sorghum, soybeans,
improved bermudagrass, tall fescue, and native grasses.
It is best suited o cool-season crops.

Contour farming and terraces are needed where row
crops are grown. Crops that produce large amounts of
residue should be managed to improve the soil (fig. 3).
Plant food should be added for high level production.
Erosion is a severe hazard if this soil is used for cultivat-
ed crops. Minimum tillage and the use of cover crops,
including grasses and legumes, in the cropping system
help reduce runoff and control erosion.

If this sail is used for sanitary facilities and community
development, the very slow permeability, wetness, high
shrink-swell potential, and low strength are limitations.
Capability subclass llle; Claypan Prairie range site; not
assigned to a woodland group.

Pt—Pits. This miscellanecus area is mainly in areas of
Apperson, Catoosa, Claremore, Kiti, and Shidler soils
from which limestone fragments have been excavated.
Some pits are in gravelly, sandy, and loamy areas of
Coweta, Hector, Radley, and Riverton soils from which
base material has been taken for roads, foundations,
and other structures.

The areas range from 5 to 100 acres in size and from
a few feet to 50 feet in depth.

Pits have no distinct soil profile. They have limitations
for agricultural and urban use. They support small to
moderate amounts of vegetation and can be lightly
grazed or used for wildlife habitat. Some areas of Pits
contain water. Not assigned to a capability subclass,
range site, or woodland group.

Ra—Radley silt loam. This is a deep, moderately well
drained, nearly level soil on flood plains. Slopes are
slightly irregular and convex. The areas are 15 to 75
acres in size.

Typically, the surface layer is very dark grayish brown
silt loam 18 inches thick. The subsoil is dark grayish
brown sift loam and extends to a depth of 36 inches.
The underlying material is dark grayish brown silt loam to
a depth of 64 inches.

This soil has moderate permeability and a high availa-
ble water capacity. It has a high content of organic
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matter and high natural fertility. This soil is occasionally
flooded.

Included with this soil in mapping are soils that are
simitar to this Radley soil except that the dark colors. of
the surface layer extend to a depth of more than 24
inches; these soils make up about 15 percent of the
mapped areas. Also included are Mason soils, Wynona
soils, and soils that are similar to Radley soils except
that the dark colored surface layer is less than 10 inches
thick. Each of these makes up 5 percent of the mapped
areas.

This soil is suited to wheat, grain sorghum, soyheans,
alfalfa hay, tall fescue, improved bermudagrass, trees,
and native grasses. Erosion is a slight hazard if this soil
is used for cultivated crops. Maintaining fertility and soil
structure and controlling occasional flooding are the
main concerns in managing this soil. Crops can be
grown continuously if the residue is returned to the sur-
face. Minimum tillage, flood control structures, and the
use of cover crops, including grasses and legumes, in
the cropping system are practices that help in the man-
agement of this soil.

If this soil is used for sanitary facilities and community
development, the occasional flooding and moderate
shrink-swell potential are limitations. Capability subclass
llw; not assigned to a range site; woodland group 3o.

RD—Radley soils. These are deep, moderately well
drained, nearly level soils on flood plains. Radley soils
and the included soils are in an irregular pattern on the
flood plains. Individual areas of each soil are large
enough to map separately but not all components occur
in one map unit. Slopes are slightly irregular and convex.
Individual soils are in areas of 50 to 200 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam 18 inches thick. The subsoil is brown silt loam
and extends to a depth of 48 inches. The underlying
material is brown silt loam to a depth of 68 inches.

These soils have moderate permeability and a high
available water capacity. They have a high content of
organic matter and high natural fertility. These soils are
frequently flooded.

Included with these soils in mapping are river chan-
nels, soils that are similar to this Radley soil except that
the dark colored surface layer is more than 24 inches
thick, other soils that are similar to this Radley soil
except that the dark colored surface layer is less than 10
inches thick, and Wynona soils. Each of these makes up
10 percent of the mapped areas. Also included are minor
areas of Osage soils.

These soils are suited to tall fescue, improved bermu-
dagrass, and trees. Controlling frequent flooding and
maintaining soil structure and fertility are the main con-
cerns in managing this scil. To obtain maximum produc-
tion of herbage and to conserve water and control ero-
sion, fertilizer should be applied to pasture grasses, flood
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control structures should be instalied, and grazing shouid
be controlied.

If these soils are used for sanitary facilities and com-
munity development, frequent flooding is a limitation. Ca-
pability subclass Vw; not assigned to a range site; wood-
land group 3o.

ReB—Riverton loam, 1 to 3 percent slopes. This is
a deep, well drained, very gently sloping soil on smooth
convex crests and side slopes of the uplands. The areas
are 50 to 200 acres in size.

Typically, the surface layer is dark brown loam 9
inches thick. The upper part of the subsoil is reddish
brown, gravelly clay loam and very gravelly clay loam
and extends to a depth of 30 inches. The lower part is
yellowish red, very gravelly clay loam to a depth of 80
inches.

This soil has moderate permeability and a medium
available water capacity. It has a high content of organic
matter and medium natural fertility.

Included with this soil in mapping are Dennis soils,
which make up a small part of the mapped areas.

This soil is suited to wheat, grain sorghum, soybeans,
improved bermudagrass, tall fescue, trees, and native
grasses. Erosion is a moderate hazard if this soil is used
for cultivated crops.

Tilth can be maintained by returning crop residue to
the surface. Plant food should be added for high level
production. Minimum tillage; terraces; and the use of
cover crops, including grasses and legumes, in the crop-
ping system are practices that help reduce runoff and
control erosion.

This soil is suited to most sanitary facilities and com-
munity development. If this soil is used for sewage la-
goons, seepage and small stones are limitations. This
soil is used as a source of gravel. Capability subclass lie;
Loamy Savannah range site; woodland group 5f.

ScB—Shidler-Claremore complex, 1 to 3 percent
slopes. This complex consists of areas of Shidler and
Claremore soils that are so intermingled that mapping
them separately was not practical. The soils are on
broad crests and side slopes of the uplands. The areas
are about 100 to 300 acres in size. Areas of each soil
are 1 to 15 acres in size.

Shidler soils make up about 50 percent of the com-
plex. These soils are shallow, well drained, and very
gently sloping. They are on crests and side slopes.
Slopes are slightly irregular and convex. Typically, the
surface layer is very dark brown silt loam 13 inches
thick. Below that there is hard fractured limestone.

Shidler soils have moderate permeability and a low
available water capacity. They have a medium content of
organic matter and medium natural fertility.

Claremore soils make up about 30 percent of the
complex. These soils are shallow, well drained, and very
gently sloping. They are on crests and side slopes be-
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tween areas of Shidler scils. Slopes are slightly irregular
and convex. Typically, the surface tayer is very dark
grayish brown silt loam 8 inches thick. In the upper 4
inches the subsoil is very dark grayish brown silt loam.
Below that, to a depth of 18 inches, it is dark brown silty
clay loam. Below that there is hard, fractured limestone.

Claremore soils have moderate permeability and a low
available water capacity. They have a medium content of
organic matter and medium natural fertitity.

Included with these soils in mapping are Catoosa soils
and Apperson soils. Each of these soils makes up about
10 percent of the mapped areas. Also included are a few
areas of Kiti soils and of limestone ocutcrop.

This complex is suited to native grasses and pasture
grasses. To abtain maximum production of herbage and
to conserve water and control erosion, grazing should be
controlled and fertilizer should be applied to pasture
grasses.

If these soils are used for sanitary facilities and com-
munity development, the shallowness of the soils and
low strength are limitations. Capability subclass Vie;
Shidler part in Very Shallow range site, Claremore part in
Loamy Prairie range site; not assigned to a woodland

group.

SkD—Shidler-Kiti-Limestone outcrop complex, 1 to
8 percent slopes. This complex consists of small areas
of Shidler and Kiti soils and Limestone outcrop that are
80 intermingled that mapping them separately was not
practical. The areas of this complex are 100 to 300
acres in size, and they are on crests and side slopes of
the uplands. The areas of each soil and the Limestone
outcrop are 1 to 15 acres in size.

Shidler scils make up about 45 percent of the com-
plex. These soils are shallow, well drained, and very
gently sloping through sloping. They are on crests and
side slopes. Slopes are slightly irregutar and convex.
Typically, the surface layer is dark brown silt loam 15
inches thick. Below that there is hard, fractured limes-
tone.

Shidler soils have moderate permeability and a low
available water capacity. They have a medium content of
organic matter and medium natural fertility.

Kiti soils make up about 25 percent of the complex.
These soils are shallow, well drained, and very gently
sloping through sloping. They are on crests and side
slopes between areas of Shidler soils and Limestone
outcrop. Slopes are slightly irregular and convex. Typical-
ly, the surface layer is 7 inches of very dark brown,
channery silty clay loam and 6 inches of very dark
brown, very channery silty clay loam. Below that, there is
hard, fractured limestone.

Kiti soils have moderate permeability and a low availa-
ble water capacity. They have a medium content of or-
ganic matter and high natural fertility.
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Limestone outcrop makes up about 15 percent of the
complex. It is on crests and side slopes between areas
of Shidler and Kiti soils.

Included in mapping are Claremore soils, which make
up about 10 percent of the mapped areas, Catoosa soils,
which make up 5 percent, and a few areas of Coweta
soils.

This complex is suited to native grasses. To obtain
maximum production of herbage and to conserve water
and control erosion, grazing should be controlled.

If these soils are used for sanitary facilities or commu-
nity development, the shallowness of the soils, small
stones, and limestone outcrops are limitations. Capability
subclass Vlis; Shidler part in Very Shallow range site, Kiti
part in Edge Rock range site; not assigned to a wood-
land group.

SuC—Summit slity clay loam, 3 to 5 percent
slopes. This is a deep, moderately well drained, gently
sloping soil on side slopes of the uplands. Slopes are
smooth and convex. The areas are 50 to 100 acres in
size.

Typically, the surface layer is very dark brown silty clay
loam 11 inches thick. The upper part of the subsoil, to a
depth of 26 inches, is very dark grayish brown silty clay
loam and siity clay. The lower part, to a depth of 80
inches, is olive brown silty clay.

This soil has a seasonal water table at a depth of 2 to
3 feet below the surface. It has slow permeability and a
high available water capacity. It has a high content of
organic matter and high natural fertility,

Included with this soil in mapping are Apperson soils,
which make up about 10 percent of mapped areas,
Okemah soils, which make up 5 percent, and small
areas of Catoosa and Shidler soils.

This soil is suited to wheat, grain sorghum, soybeans,
improved bermudagrass, tall fescue, and native grasses.
Erosion is a severe hazard if this soil is used for cultivat-
ed crops. Contour farming and terraces are needed in
areas where row crops are grown. Crops that produce
large amounts of residue should be managed to improve
the soil. Plant food should be added for high level pro-
duction. Minimum tillage and the use of cover crops,
including grasses and legumes, in the cropping system
are practices that help reduce runoff and control erosion.

if this soil is used for sanitary facilities or community
development, the slow permeability, clayey subsoil, high
shrink-swell potential, and low strength are limitations.
Capability subclass llle; Loamy Prairie range site; not
assigned to a woodland group.

Wa—Wynona slity clay loam. This is a deep, some-
what poorly drained, nearly level soil on flood plains.
Slopes are smooth and concave. The areas are 50 to
200 acres in size.

Typically, the surface layer is very dark grayish brown
silty clay loam 20 inches thick. The upper part of the
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subsoil is very dark gray silty clay loam and extends to a
depth of 42 inches. The lower part is dark gray silty clay
to a depth of 65 inches.

This soil has a seasonal water table at a depth of 0 to
2 feet below the surface. it has slow permeability and a
high available water capacity. This soil has a high con-
tent of organic matter and high natural fertility. It is occa-
sionally flooded.

Included with this soil in mapping are Osage soils,
which make up 15 percent of the mapped areas; Mason
soits, which make up 10 percent; and Radley soils, which
make up 5 percent.

This soil is suited to wheat, grain sorghum, soybeans,
improved bermudagrass, tall fescue, alfalfa hay, trees,
and native grasses. Erosion is a slight hazard if this soil
is used for cultivated crops.

This soil is somewhat poorly drained, and a drainage
system is needed. High residue producing crops can be
grown continuously if the residue is returned to the sur-
face. Maintaining drainage and fertility and controlling
occasional flooding are the main management concerns.
Minimum tillage and the use of cover crops, including
grasses and legumes, in the cropping system are prac-
tices that help maintain soil structure and fertility.

It this soil is used for sanitary facilities or community
development, the slow permeability, wetness, occasional
fiooding, and low strength are limitations. Capability sub-
class llw; not assigned to a range site; woodland group
3w.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
it is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities, and for wildlife habitat. From
the data presented, the potential of each soil for speci-
fied land uses can be determined, soil limitations to
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these land uses can be identified, and costly failures in
houses and other structures, caused by unfavorable soil
properties, can be avoided. A site where soil properties
are favorable can be selected, or practices that will over-
come the sail limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or véry firm soil horizons that cause difficuity in
excavation.

Heaith officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

Theodore B. fehman, conservation agronomist, and Grover W.
Adams, district conservationist, Soil Conservation Service, helped pre-
pare this section.

The major management concerns in the use of the
soils for crops and pasture are described in this section.
in addition, the crops or pasture plants best suited 1o the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the predicted yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

The soils in Nowata County have good potential for
increased production of food. In addition to the reserve
productive capacity represented by this land, food pro-
duction could also be increased considerably by extend-
ing the latest crop production technology to all cropland
in the survey area. This soil survey can help facilitate the
application of such technology.

Acreage in crops has gradually been decreasing as
more and more land is used for pasture. The use of this
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soil survgy to help make land use decisions that will
influence the future role of farming in the county is dis-
cussed in the section “General soil map for broad land
use planning.”

Soil erosion is the major concern on cropland in
Nowata County. If slope is more than 1 percent, erosion
is a hazard. Apperson, Catoosa, Dennis, Nowata, and
Summit soils, for example, are subject to erosion.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
surface layer is lost and part of the subsoil is incorporat-
ed into the plow layer. Loss of the surface layer is
especially damaging to soils that have a clayey subsoil,
such as Apperson, Ckemah, Parsons, and Summit soils.
Erosion also reduces productivity on soils that tend to be
droughty, such as Shidler and Kiti soils. Second, soil
erosion results in the sedimentation of streams. Control
of erosion minimizes the pollution of streams by sedi-
ment and improves the quality of water for municipal
use, for recreation, and for fish and wildlife.

Erosion control practices provide protective surface
cover, reduce runoff, and increase infiltration. A cropping
system that keeps vegetative cover on the soil for ex-
tended periods can hold soil erosion losses to amounts
that will not reduce the productive capacity of the soils.
On livestock farms, which require pasture and hay, the
legume and grass forage crops in the cropping system
reduce erosion on sloping land, provide nitrogen, and
improve tilth for the following crop.

Minimum tillage and leaving crop residue on the sur-
face help increase infiltration and reduce the hazards of
runoff and erosion. These practices can be adapted to
most soils in the survey area, but they are more difficult
to use successfully on the eroded soils and on the soils
that have a clayey surface layer, such as Osage soils.
No-tillage is effective in reducing erosion on sloping land
and can be adapted to most soils in the survey area. It is
more difficult to practice successfully, however, on the
soits that have a clayey surface layer.

Terraces and diversions reduce the length of slope
and reduce runoff and erosion. They are not practical on
deep, well drained soils that have regular slopes. Apper-
son and Dennis soils are suitable for terraces. Some
soils are less suitable for terraces and diversions be-
cause of irregular slopes, excessive wetness, a clayey
subsoil, which would be exposed in terrace channels, or
bedrock at a depth of less than 40 inches.

Contouring and contour stripcropping are suitable ero-
sion control practices In the survey area. They are best
adapted to socils that have smooth, uniform slopes, in-
cluding most areas of the sloping Apperson, Catoosa,
Dennis, Nowata, Parsons, and Summit soils.

Soil drainage is needed on some of the acreage used
for crops and pasture in the survey area. Osage and
Wynona soils, for example, need to be drained.

Soil fertility is not naturally low in most soils in the
survey area. All of the soils, however, require additional
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plant food for the economical production of crops and
pasture grasses. Many upland soils are acid, and ground
limestone must be applied to raise the pH level suffi-
ciently for good growth of alfalfa and other crops that
grow best on nearly neutral soils. On all soils, the addi-
tion of lime and plant food should be based on the
results of soil tests, on the need of the crop, and on the
expected level of yields.

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
that have good tilth are granular and porous.

Most soils used for crops in the survey area have a
loamy surface layer. Generally, the structure of such
soils is weak, and intense rainfall causes a crust to form
on the surface. The crust is hard and nearly impervious
to water when the surface is dry. Once the crust forms, it
reduces infiltration and increases runoff. Regular addi-
tions of crop residue, manure, and other organic material
help to improve soil structure and to reduce crust forma-
tion.

The soils and climate of the survey area are suited to
many field crops that are not now commonly grown.
Grain sorghum and soybeans are the commonly grown
row crops, and wheat and oats are the common close-
growing crops. Rye and barley are also grown.

Crop residue management consists of leaving crop
residue on the surface during winter and spring or work-
ing it partly into the surface as needed to protect the
soils from erosion. Organic matter or humus, supplied in
crop residue, improves the tilth of the surface layer.
Good tilth increases infiltration, increases storage of
water, reduces the hazard of erosion, and helps prevent
surface crusting.

Soil-improving crops are used mainly to maintain or
improve the physical condition and the productivity of the
soil and to control erosion, weeds, insects, and diseases.
A cropping system that improves the soil includes crops
that produce large amounts of residue. The residue and
the addition of plant food help maintain soil structure and
fertility.

Tame pasture plants

General guidelines for managing soils for tame pasture
plants are described in this section. Those desiring more
detailed information about management of soils can refer
to the section “Soil maps for detailed planning.”

Much of the acreage in Nowata County is in tame
pasture. The trend is to convert cropland and woodland
to pasture. To a lesser degree, rangeland is also being
converted to pasture.

The principal grass grown in the county is improved
bermudagrass. Some of the best bermudagrass pastures
are overseeded with legumes, which provide additional
plant food and increase the quality and quantity of
forage.
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Fescue is an important grass in the county, and it is
overseeded with bermudagrass in some places. Fescue
provides sufficient forage on soils in which large
amounts of moisture are available (fig. 4). It is used in
pastures with other forage plants to furnish grazing and
additional protein late in fall and in spring. For fescue to
be vigorous, it needs to be fertilized early in spring and
fall; it should not be grazed in summer.

Some areas of cropland are used for growing forage
plants to supplement permanent grasses. Smali grains
provide grazing and added protein for livestock late in
fall and in spring. They need to be seeded and fertilized
late in summer or early in fall to obtain the maximum
amount of forage. Forage production can be compared
favorably with fescue. Small grains can be grazed until
maturity, or livestock can be removed in the spring to
allow the plants to grow a seed crop for harvest. Wheat,
oats, barley, and rye are the main small grains used for
grazing.

Forage sorghum is also used on some cropland to
supplement the permanent grasses. It can be used to
provide grazing in summer or can be harvested for hay.
in some areas, forage sorghum is allowed to grow until
frost occurs, and it is grazed in winter. Fertilizer is neces-
sary to obtain maximum sorghum production. Forage
production can be compared favorably with improved
bermudagrass.

Planning a pasture program

A pasture program should be planned to provide the
desired amount of forage during each month of the year.
A study of the growth habits of the different plants is
necessary 1o assure adequate forage each month.
Figure 5 shows the percentage of annual growth, by
month, of forage plants. For example, bermudagrass
makes 20 percent of its yearly growth for grazing during
the month of June.

Soils vary in their ability to produce forage for grazing.
The Mason soil produces more forage than the Dennis
soil primarily because it furnishes more moisture to the
plant. The total yearly production on each soil of various
kinds of pasture plants is given in animal-unit-months
(AUM) in table 5. For example, bermudagrass pasture on
Dennis loam, 1 to 3 percent slopes, can furnish grazing
for one animal unit for about 7 months in 1 year.

In planning a pasture program, the total yearly produc-
tion of the pasture plant in animal-unit-months and the
amount of growth the plant will make for a certain month
should be considered. Bermudagrass, which makes 20
percent of its annual growth during June, will provide
grazing for 1.4 animals on an acre of the Dennis soil in
June because its yearly production is 7.0 AUM, as indi-
cated in table 5 (7.0 AUM X 20 percent = 1.4 AUM). A
pasture of 50 acres would then furnish grazing for 70.0
animals (50 acres X 1.4 AUM = 70.0 AUM) during June.
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The Soil Conservation Service or Cooperative Extension
Service can help plan a pasture program.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated yield indicates that the soil is not
suited to the crop or the crop is not commonly grown on
the soil.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture vyields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 5.

The management needed 1o achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tilage and seedbed preparation and tilling when sail
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capabillity classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
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The grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for inter-
pretations designed to show suitability and limitations of
groups of socils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped
at three levels: capability class, subclass, and unit.
These levels are defined in the following paragraphs. A
survey area may not have soils of all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIIl. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use,

Class |l soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class lll soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VII soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl soils and landforms have limitations that
nearly preclude their use for commercial crop production.

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, 6, w, s, or
¢, to the class numeral, for example, lle, The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion, though they
have other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.
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The capability subclass is identified in the description
of each soil map unit in the section “Soil maps for
detailed planning.”

Rangeland

Ernest C. Snook, range conservationist, Soil Conservation Service,
helped prepare this section.

Rangeland consists of native grassland and includes
wooded areas that are used primarily for grazing. Range-
land makes up about half of the survey area. The sale of
livestock and livestock products accounts for more than
half of farm income in the county. Cow-calf operations
are dominant.

On many ranches the forage produced on rangeland is
supplemented by crop stubble and small grains. In winter
the native forage is often supplemented with protein con-
centrate. Creep feeding of calves and yearlings to in-
crease market weight is practiced on some ranches.

The native vegetation in many parts of the survey area
has been greatly depleted by continued excessive use.
Much of the acreage that was once open grassland is
now covered with brush and weeds. The amount of
forage produced may be less than half of that originally
produced. Productivity of the range can be increased by
using management practices that are effective for specif-
ic kinds of soil and range sites.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 8 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the character-
istic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed cannot support a natural
plant community of predominately grasses, grasslike
plants, forbs, or shrubs suitable for grazing or browsing.
The following are expianations of column headings in
table 6.

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic naturali plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those
areas where the relationship between soils and vegeta-
tion has been established, range sites can be interpreted
directly from the soil map. Properties that determine the
capacity of the soil to supply moisture and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.
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Tolal production refers to the amount of vegetation
that can be expected to arow annually on well managed
rangeland that is supporting the potential natural plant
community. 1t is expressed in pounds per acre of air-dry
vegetation for faverable, normal, and unfavorable years.
In a favorable year the amount and distribution of pre-
cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of low available soil
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic  vegetation—the grasses, grasslike
plants, forbs, and shrubs that make up most of the
potential natural plant community—on each soil is listed
by common name. Under Composition, the expected
proportion of each species is presented as the percent-
age, in air-dry weight, of the total annual production of
herbaceous and woody plants. The amount that can bhe
used as forage depends on the kinds of grazing animals
and on the grazing season. Generally all of the vegeta-
tion produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potentiat (fig. 6). Range
condition is determined by comparing the present plant
community with the potential natural plant community on
a paricular range site. The more closely the existing
community resembles the potential community, the
better the range condition. The objective in range man-
agement is to control grazing so that the plants growing
on a site are about the same in kind and amount as the
potential natural plant community for that site. Such
management generally results in the maximum produc-
tion of vegetation, conservation of water, and control of
erosion. Sometimes, however, a range condition some-
what below the potential meets grazing needs, provides
wildlife habitat, and protects soil and water resources.

The major management concern on most of the ran-
geland is control of grazing so that the kinds and
amounts of plants that make up the potential plant com-
munity are re-established. Controlling brush and minimiz-
ing soil erosion are also important management con-
cerns. If sound range management based on the soil
survey information and rangeland inventories is applied,
the potential is good for increasing the productivity of
range in the area.
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Woodland management and productivity

Norman E. Smola, woodland conservationist, Scil Conservation Serv-
ice, helped prepare this section.

Table 7 contains information useful to woodland
owners or forest managers in planning the use of the
soils for wood crops. Only those soils suitable for wood
crops are listed, and the ordination {woodland suitability)
symbol for each soil is given. All soils bearing the same
ordination symbol require the same general kinds of
woodland management and have about the same poten-
tial productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; f, toxic
substances in the soil; 4, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; /, high con-
tent of coarse fragments in the soil profile; and r, steep
slopes. The letter o indicates insignificant limitations or
restrictions. If a soil has more than one limitation, priority
in placing the soil into a limitation class is in the follow-
ingorder: x, w, t, d, c, s, f,and r.

In table 7 the soils are also rated for a number of
factors to be considered in management. Slight, moder-
ate, and severe are used to indicate the degree of major
soil limitations.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is slight if the
expected soil loss is small, moderate if some measures
are needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive loss of soil.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of sfght indicates that use of
equipment is not limited to a particular kind of equipment
or time of vear, moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment ¢or equipment; severe indicates a seasonal limita-
tion, a need for special equipment or management, or a
hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seadlings is less than 25 percent; moderate, 25 to 50
percent; and severe, more than 50 percent.
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The potential productivity of merchantable or important
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
woodland managers generally favor in intermediate or
improvement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Woodland understory vegetation

Understory vegetation consists of grasses, forbs,
shrubs, and other plants. Some types of forest, under
proper management, can produce enough understory
vegetation to support grazing of livestock or wildlife, or
both.

The quantity and quality of understory vegetation vary
with the kind of soil, the age and kind of trees, the
density of the canopy, and the depth and condition of
the forest litter. The density of the forest canopy affects
the amount of light that understory plants receive during
the growing season.

Table B shows, for each soil suitable for woodland, the
potential for producing understory vegetation. The table
also lists the common names of the characteristic vege-
tation that grows on a specified soil and the percentage
composition, by air-dry weight, of each kind of plant. The
kind and percentage of understory plants listed in the
table are those to be expected where canopy density is
most nearly typical of forests that yield the highest pro-
duction of wood crops.

The total production of understory vegetation is ex-
pressed in pounds per acre of air-dry vegetation for
favorable, normal, and unfavorable years. In a favorable
year the soil moisture is above average during the opti-
mum part of the growing season; in a normal year soil
moisture is average; and in an unfavorable year it is
below average.

Engineering

William E. Hardesty and Robert F. Heidlage, engineers, Soil Conser-
vation Service, helped prepare this section.

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by sail scientists and
engineers of the Soil Conservation Service using known
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relationships between the soil properties and the behav-
ior of sofls in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geoiogic origin of the soil
material. Where pertinent, data about kinds of clay min-
erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational areas; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; {4)
evaluate aiternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can he predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment,

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize sofl-related failures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 or € feet. Also, because of the scale
of the detailed map in this soil survey, small areas of
soils that differ from the dominant soil may be included
in mapping. Thus, these data do not eliminate the need
for onsite investigations, testing, and analysis by person-
nel having expertise in the specific use contemplaled.
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The information is presented mainly in tables. Table 9
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 10, for
sanitary facilities; and table 12, for water management.
Table 11 shows the suitability of each kind of soil as a
source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
fand.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 9. A s/ght limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A mod-
erate limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limi-
tations can be overcome or minimized by special plan-
ning and design. A severe limitation indicates that one or
more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in con-
struction effort, special design, or intensive maintenance
is required. For some socils rated severe, such costly
measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
hasements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 9 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
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swell potential of the soil. Soil texture, plasticity and in-
place density, potential frost action, soil wetness, and
depth to a seasonal high water table were also consid-
ered. Soil wetness and depth to a seasonal high water
table indicate potential difficulty in providing adequate
drainage for basements, lawns, and gardens. Depth to
bedrock, slope, and large stones in or on the soil are
also important considerations in the choice of sites for
these structures and were considered in determining the
ratings. Susceptibility to flooding is a serious hazard.

Local roads and streets referred to in table 9 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
floxible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 fest deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Sanlitary facllities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 10 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, and poor, which mean about the same
as slight, moderate, and severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank intc the natural soil. Only the soil horizons
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batween depths of 18 and 72 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibifity to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard if the seasonal
high water table is above the level of the lagoon floor. if
the water table is seasonally high, seepage of ground
water into the lagocn can seriously reduce the lagoon’s
capacity for liquid waste. Slope, depth to bedrock, and
susceptibility to flooding also affect the suitability of sites
for sewage lagoons or the cost of construction. Shear
strength and permeability of compacted soil material
affect the performance of embankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
jous liquids to contaminate ground water. Soil wetness
can be a limitation because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.
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Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations in table 10
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfifl should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils, Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

If it is necessary to bring in soil matertal for daily or
final cover, thickness of suitable soil material avaitable
and depth to a seasonal high water table in soils sur-
rounding the site should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadifill,
sand, gravel, and topsoil is indicated in table 11 by
ratings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are important
factors in rating soils for use as construction material.
Each soil is evaluated to the depth observed, generally
about & feet.

HRoadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of sail after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
harizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in

21

table 15 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low frost action potential, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Scils
rated fair have a plasticity index of less than 15 and
have other limiting features, such as moderate shrink-
swell potential, moderately steep slopes, wetness, or
many stones. If the thickness of suitable material is less
than 3 feet, the entire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 11 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 15.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use,

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can
restrict plant growth. They are naturally fertile or respond
well to fertilizer. They are not so wet that excavation is
difficult during most of the year.

Soils rated fair are loose sandy soils or firm toamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils or very firm
clayey soils; soils that have suitable layers less than 8
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inches thick; soils that have large amounts of gravel,
stones, or soluble sait; steep soils; and poorly drained
soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 12 the degree of soil limitation and soil
and site features that affect use are indicated for each
kind of soil. This information is significant in planning,
installing, and maintaining water control structures.

Soil and site limitations are expressed as slight, mod-
erate, and severe. Sfight means that the soil properties
and site features are generally favorable for the specified
use and that any limitation is minor and easily overcome.
Moderate means that some soil properties or site fea-
tures are unfavorable for the specified use but can be
overcome or modified by special ptanning and design.
Severe means that the soil properties and site features
are so unfavorable and so difficult to correct or over-
come that major soil reclamation, special design, or in-
tensive maintenance is required.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of the soil for
use in embankments, dikes, and levees.

Aguifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water aquifer.
Excluded are ponds that are fed by surface runoff and
embankment ponds that impound water 3 feet or more
sbove the original surface. Ratings in table 12 are for
ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aguifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeabiiity; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.
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Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.

Grassed waterways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

Recreation

The soils of the survey area are rated in table 13
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
hility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank efftuent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, durafion, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Sfight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 13 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 10, and interpretations for dwellings with-
out basements and for local roads and streets, given in
table 9.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-



NOWATA COUNTY, OKLAHOMA

mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Wildlife habitat

Jerome F. Sykora, biologist, Soil Conservation Service, helped pre-
pare this section.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 14, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
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management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
habitat are very severe and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples ot grain and seed crops are corn, sor-
ghum, wheat, oats, barley, millet, buckwheat, cowpeas,
soybeans, and sunflowers.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are fescue,
bluegrass, bluestems, panicums, lovegrass, switchgrass,
bromegrass, orchardgrass, clover, alfalfa, serecia, and
crownvetch.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are bluestem, in-
diangrass, ragweed, goldenrod, beggarweed, sunflowers,
pokeweed, partridgepea, wheatgrass, native lespedezas,
fescue, and grama.

Hardwood frees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of hardwood
plants are ocak, poplar, cherry, sweetgum, apple, haw-
thorn, dogwood, persimmon, sassafras, hickory, pecan,
black walnut, blackberry, blackhaw, viburnum, red mul-
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berry, and osage orange. Examples of fruit-producing
shrubs that are commercially available and suitable for
ptanting on soils rated good are Russian-olive, autumn-
olive, and crabapple.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine,
eastern redcedar, and other juniper species.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Major soil properties that affect the growth of shrubs are
depth of the root zone, available water capacity, salinity,
and moisture. Examples of shrubs are coralberry, sumac,
green briers, skunkbush, roughleaf dogwood, huckleber-
ry, and sand plum.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texiure of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are
smartweed, wild millet, rushes, sedges, reeds, saltgrass,
cordgrass, and cattail.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, watness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
are to be developed. Examples of shallow water areas
are muskrat marshes, waterfowl feeding areas, wildlife
watering developments, beaver ponds, and other wildlife
ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with forbs, shrubs,
and vines. These areas produce grain and seed crops,
grasses and legumes, and wild herbaceous plants. The
kinds of wildlife attracted to these areas include bob-
white quail, pheasant, meadowlark, field sparrow, Kkill-
deer, cottontail rabbit, red fox, and woocdchuck.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas include wild turkey, woodcock, thrushes,
vireos, woodpeckers, tree squirrels, gray fox, raccoon,
and deer.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
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Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, rails, kingfishers, muskrat,
mink, and beaver.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of scil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists can identify several important soit properties. They
note the seasonal s¢il moisture condition or the pres-
ence of free water and its depth. For each horizon in the
profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering propertias, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features.

Engineering properties

Table 15 gives estimates of engineeting properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or & feet, horizons
of contrasting properties. Table 15 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and fower boundaries of each hori-
zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.”

Texture is described in table 15 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is iess than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7
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to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

Estimates of the percentage, by weight, of rock frag-
ments more than 3 inches in diameter are given for each
major horizon. These estimates are determined mainly
by observing volume percentage in the field and then
converting that, by formula, to weight percentage.

Percentage of the socil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in the Unified and AASHTO soil classi-
fication systems. They are also used as indicators in
making general predictions of soil behavior. Range in
liquid limit and in plasticity index is estimated on the
basis of test data from the survey area or from nearby
areas and on observations of the many soil borings
made during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.
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Physical and chemical properties

Table 16 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soit structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
bte water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems. It is commonly expressed as inches of
water per inch of soil.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Shrink-swell polential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Hisk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
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al. The rate of corrosion of concrete is based mainly on
the sulfate content, texturs, and acidity of the scil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil horizon.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specitic
kinds of land use and treatment. The soil ercdibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or scil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Soil and water features

Table 17 contains information helptul in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Fiooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Floeding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding; and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship betwsen
grayish colors or mottles in the soil and the depth to free
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water observed in many borings made during the course
of the soil survey. Indicated in table 17 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed.

information about the seascnal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (4). Beginning
with the broadest, these categories are the order, su-
border, great group, subgroup, family, and series. In this
system the classification is based on the different soil
properties that can be cbserved in the field or those that
can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 18, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflact the kind and degree of
dominant soil-ferming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Mollisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
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order. An example is Aquoll (Agu, meaning water, plus
oll, from Mollisol).

GREAT GROUP Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Haplaquoils (Hap/, mean-
ing simple horizons, plus aguo/i, the suborder of Mollisols
that have an aquic moisture regime).

SUBGROUP. Each great group may be divided into
three kinds of subgroups: the central (typic) concept of
the great group, which is not necessarily the most exten-
sive subgroup; the intergrades, or transitional forms to
other orders, suborders, or great group; and the extra-
grades, which have some properties that are representa-
tive of the great group but do not indicate transitions to
any other known kind of soil. Each subgroup is identified
by one or more adjectives preceding the name of the
great group. The adjective Vertic identifies the subgroup
that intergrades to Vertisols. An example is Vertic Hapla-
quolis.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, minera! content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is fine, montmorillonitic, thermic,
Vertic Haplaquolls.

SERIES. The series consists of soils that formed in a
particular kind of material and have herizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Amang these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical compaosition.

Soil series and morphology

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
scil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (3). Unless
otherwise noted, colors described are for moist soil.
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Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described
in the section "“Soil maps for detailed planning.”

Apperson series

The Apperson series consists of deep, moderately well
drained, slowly permeable, very gently sloping soils on
uplands. The soils formed in materials that weathered
from limestone under a cover of grass.

Typical pedon of Apperscn silty clay loam, in an area
of Apperson silty clay loam, 1 to 3 percent slopes, about
450 feet south and 150 feet west of the northeast corner
of sec. 11, T. 26 N.,, R. 14 E.

A1—0 to 10 inches; very dark gray (10YR 3/1) silty clay
loam; moderate coarse granular structure; firm;
slightly acid; gradual smooth boundary.

B1—10 to 15 inches; very dark gray (10YR 3/1) silty
clay; moderate medium subangular blocky structure
parting to moderate coarse granular; firm; mildly al-
kaline; gradual smooth boundary.

B21t—15 to 22 inches; very dark gray (10YR 3/1) silty
clay; few fine distinct yellowish brown {10YR 5/4)
mottles; moderate fine blocky structure; very firm;
faces of peds are shiny or there is a nearly continu-
ous clay film on faces of peds; mildly alkaline; dif-
fuse smooth boundary.

B22t—22 1o 34 inches; dark grayish brown (2.5Y 4/2)
silty clay; common coarse faint olive brown (2.5Y 4/
4) mottles; weak fine blocky structure; extremely
firm; shiny pressure faces or clay films on faces of
peds; mildly alkaline; diffuse smooth boundary.

B3—34 to 44 inches; dark grayish brown (2.5Y 4/2) silty
clay; common coarse distinct light olive brown (2.5Y
5/4) mottles; weak coarse blocky structure; ex-
tremely firm; few slickensides; moderately alkaline;
abrupt irregular boundary.

R—44 to 46 inches; unweathered hard limestone bed-
rock.

Solum thickness and depth to hard limestone range
from 40 to 60 inches. A seasonal water table is at a
depth of 1 1/2 to 2 feet below the surface.

The A1 or Ap horizon is black (10YR 2/1) or very dark
gray (10YR 3/1). It is slightly acid to medium acid.

The B1 horizon is black {(10YR 2/1), very dark gray
(10YR 3/1), or very dark grayish brown (10YR 3/2). It is
silty clay loam or silty clay. It ranges from medium acid
to mildly alkaline.

The B21t horizon is very dark gray (10YR 3/1), very
dark grayish brown (10YR 3/2), or dark gray (10YR 4/1).
Some pedons have mottles in shades of red or brown.
The B211 horizon ranges from slightly acid to mildly alka-
line.
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The B22t horizon is very dark grayish brown (10YR 3/
2), dark gray (10YR 4/1), or dark grayish brown (10YR
4/2; 2.5Y 4/2). Some pedons have mottles in shades of
gray, brown, yeliow, or red. The B22t horizon ranges
from slightly acid to moderately alkaline. There are a few
fine iron-manganese oxide and calcium carbonate con-
cretions in some pedons.

The B3 horizon is dark grayish brown (10YR 4/2; 2.5Y
4/2), yellowish brown (10YR 5/4), or light olive brown
{2.5Y 5/4). Most pedons have mottles in shades of gray,
brown, yellow, or red. The B3 horizon ranges from slight-
ly acid to moderately alkaline. There are a few limestone
fragments in some areas.

The Apperson soils are in broad valleys and are asso-
ciated with Catoosa, Claremore, Kanima, and Summit
soils. Catoosa and Claremore soils are less than 35
percent clay in the control section. Kanima soils are
loamy-skeletal. The solum of Summit soils is more than
60 inches thick.

Bates series

The Bates series consists of moderately deep, well
drained, moderately permeable, very gently sloping
through gently sloping soils on uplands (fig. 7). The soils
formed in material that weathered from sandstone inter-
bedded with shale under a cover of grass.

Typical pedon of Bates loam, in an area of Coweta-
Bates complex, 1 to 5 percent slopes, about 2,140 feet
east and 50 feet north of the southwest corner of sec.
22, T.25N,R. 14 E.

A1—0 to 12 inches; dark brown (7.5YR 3/2) ioam; mod-
erate medium granular structure; friable; slightly acid;
gradual smooth boundary.

B1—12 to 18 inches; dark brown (7.5YR 3/2) loam;
weak coarse subangular blocky structure; friable;
medium acid; gradual smooth boundary.

B2t—18 to 30 inches; brown (7.5YR 4/4) clay loam; few
fine faint yellowish brown mottles; moderate medium
subangular blocky structure; firm; thin clay films on
faces of peds; medium acid; gradual smooth bound-
ary.

B3—30 to 34 inches; brown (7.5YR 4/4) clay loam; weak
medium blocky structure; firm; thin clay fiims on
faces of peds; few sandstone fragments; medium
acid; clear smooth boundary.

Cr—34 to 36 inches; soft fractured sandstone with few
thin layers of shale.

Solum thickness and depth to soft sandstone range
from 20 to 40 inches.

The A1 or Ap horizon is very dark grayish brown
(10YR 3/2) or dark brown (10YR 3/3; 7.5YR 3/2). It is
loam or sandy loam. [t ranges from strongly acid to
medium acid. In limed areas it is slightly acid or neutral.
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The B1 horizon is brown (7.5YR 4/4), dark brown
(10YR 3/3; 7.5YR 3/2), or dark yellowish brown (10YR
4/4). It is loam or sandy clay loam. It ranges from
strongly acid to slightly acid.

The B2t or B3 horizon is brown (7.5YR 4/4; 10YR 4/3,
5/3), dark yellowish brown (10YR 4/4), or yellowish
brown (10YR 5/4, 5/6). It is loam, clay loam, or sandy
clay loam. It ranges from strongly acid to medium acid.

The Bates soils are on crests and in valleys and are
associated with Coweta and Dennis soils. Coweta soils
have a shallow solum, and Dennis soils have a fine
control section.

Catoosa series

The Catoosa series consists of moderately deep, well
drained, moderately permeable, very gently sloping soils
on uplands. The soils formed in materials that weathered
from limestone under a cover of grass.

Typica! pedon of Catoosa silt loam, in an area of
Catoosa silt loam, 1 to 3 percent slopes, about 1,800
feet south and 150 feet west of the northeast corner of
sec. 11, T. 26 N,, R. 14 E.

A1—0 to 12 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate medium granular structure; fri-
able; slightly acid; gradual smooth boundary.

B1—12 to 18 inches; dark brown {7.5YR 3/2) silty clay
loam; weak medium subangular blocky structure
parting to moderate medium granular; firm; few fine
iron-manganese oxide concretions; medium acid;
gradual smooth boundary.

B2t—18 to 35 inches; dark reddish brown (5YR 3/4) in
upper part and reddish brown (2.5YR 4/4) in lower
par, silty clay loam; moderate medium subangular
blocky structure; firm; clay films on faces of peds;
few fine iron-manganese oxide concretions; medium
acid; abrupt wavy boundary.

R—35 to 37 inches; hard limestone bedrock.

Solum thickness and depth to hard limestone bedrock
range from 20 to 40 inches.

The A1 or Ap horizon is very dark grayish brown
(10YR 3/2), dark brown (7.5YR 3/2), or dark reddish
brown (5YR 2/2, 3/2). It ranges from medium acid to
slightly acid.

The B1 horizon is dark brown (7.5YR 3/2) or dark
reddish brown (5YR 3/3). it is silt loam, silty clay loam,
or clay loam. It ranges from medium acid to slightly acid.

The B2t horizon is dark reddish brown (8YR 3/3, 3/4;
2.5YR 3/4) or dusky red (2.5YR 3/2). It is silty clay loam
or clay toam. It ranges from strongly acid to neutral.
There are a few limestone fragments in the lower part of
the B2t horizon in some pedons.

The Catoosa soils are on crests and in valleys and are
associated with Apperson, Claremore, Nowata, and
Shidler soils. Apperson soils have a fine control section.
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Claremore and Shidler soils have a solum that is less
than 20 inches thick. Nowata soils have a loamy-skeletal
control section.

Claremore series

The Claremore series consists of shallow, well
drained, moderately permeable, very gently sloping soils
on uplands. The soils formed in materials that weathered
from limestone under a cover of grass.

Typical pedon of Claremore silt loam, in an area of the
Shidler-Claremore complex, 1 to 3 percent slopes, about
600 feet south and 100 feet west of the northeast corner
of sec. 28, T. 28 N,, R. 17 E.

A1—0 to 8 inches; very dark grayish brown {10YR 3/2)
silt loam; moderate medium granular structure; fri-
able; slightly acid; gradual smooth boundary.

B1—8 to 12 inches; very dark grayish brown (10YR 3/2)
silt loam; strong medium granular structure; friable;
slightly acid; gradual smooth boundary.

B2t—12 to 18 inches; dark brown (7.5YR 3/2) silty clay
loam; moderate medium subangular blocky struc-
ture; firm; thin clay films on faces of peds; medium
acid; abrupt wavy boundary.

R—18 to 20 inches; hard fractured limestone.

Solum thickness and depth to bedrock range from 10
to 20 inches.

The A1 or Ap horizon is very dark brown (10YR 2/2),
very dark grayish brown (10YR 3/2), or dark brown
(10YR 3/3). It ranges from medium acid to slightly acid.

The B1 horizon, where present, is very dark brown
(10YR 2/2), dark brown (10YR 3/3; 7.5YR 3/2), or very
dark grayish brown (10YR 3/2). It is silt loam or silty clay
loam. It ranges from medium acid to slightly acid.

The B2t horizon is very dark brown (10YR 2/2), dark
brown (10YR 3/3; 7.5YR 3/2), very dark grayish brown
(10YR 3/2), or dark reddish brown (5YR 3/4). It ranges
from medium acid to neutral.

The Claremore soils are on crests and side slopes and
are associated with Apperson, Catoosa, Kanima, Shidler,
and Summit soils. Apperson and Summit soils have a
fine control section. Catoosa soils have a solum that is
20 to 40 inches thick. Kanima soils have a loamy-skel-
etal controi section. Shidler soils do not have an argillic
horizon.

These soils are taxadjuncts to the Claremore series
because the dark brown or very dark brown B2t horizon
in hue of 7.5YR and 10YR is outside the series range.
Management needs are the same as those of the soils
in the Claremore series.

Coweta series

The Coweta series consists of shallow, well drained to
somewhat excessively drained, moderately permeable,

29

very gently sloping through moderately steep soils on
uplands (fig. 8). The soils formed in materials that weath-
ered from sandstone interbedded with shale under &
cover of grass.

Typical pedon of Coweta loam, in an area of Coweta-
Bates complex, 1 to 5 percent slopes, about 2,000 feet
east and 250 feet north of the southwest corner of sec.
22, T.25N, R. 14 E.

A1—0 to 10 inches; dark brown (7.5YR 3/2) loam; weak
fine granular structure; friable; few sandstone frag-
ments; slightly acid; gradual wavy boundary.

B2—10 to 16 inches; brown (7.5YR 4/2) loam; weak fine
granular structure; friable; 15 percent sandstone
fragments; medium acid; abrupt wavy boundary.

Cr—16 to 24 inches; strong brown (7.5YR 5/6) fractured
soft sandstone with few thin layers of shale.

Solum thickness and depth to soft sandstone range
from 10 to 20 inches.

The A1 horizon is dark brown (10YR 3/3; 7.5YR 3/2)
or very dark grayish brown (10YR 3/2). It is loam or fine
sandy loam. It ranges from strongly acid to slightly acid.
Coarse fragments of sandstone that are less than 10
inches in diameter make up as much as 20 percent of
the volume.

The B2 horizon is brown (7.5YR 4/2, 4/4, 5/4), dark
yellowish brown (10YR 4/4), or yellowish brown (10YR
5/4). It is fine sandy lcam, loam, or clay loam. Coarse
fragments of sandstone that are less than 10 inches in
diameter make up 15 to 30 percent of the volume. The
B2 horizon ranges from strongly acid to slightly acid.

The Cr horizon is weathered sandstone in shades of
brown.

The Coweta soils are on crests and side slopes and
are associated with Bates and Eram soils. Bates and
Eram soils have a solum that is more than 20 inches
thick. Eram soils have a fine control section.

Dennis series

The Dennis series consists of deep, moderately well
drained, slowly permeable, very gently sloping through
gently sloping soils on uplands. The soils formed in shale
or clayey sediment under a cover of grass.

Typical pedon of Dennis silt loam in an area of Dennis
silt loam, 1 to 3 percent slopes, about 2,300 feet north
and 2,150 feet west of the southeast corner of sec. 6, T.
25N, R. 16 E.

A1—0 to 13 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate medium granular structure; fri-
able; medium acid; gradual smooth boundary.

B1—13 to 17 inches; dark brown (10YR 3/3) silty clay
loam; few fine faint grayish brown and vellowish
brown mottles; weak medium subangular blocky
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structure; firm; few fine iron-manganese oxide con-
cretions; medium acid; gradual smooth boundary.

B21t—17 to 30 inches; yellowish brown (10YR 5/4) clay;
common fine distinct yellowish red (5YR 4/6), brown
(10YR 5/3), and gray (10YR 5/1) mottles; moderate
fine blocky structure; very firm; continuous clay films
on faces of peds; few fine iron-manganese oxide
concretions; slightly acid; gradual smooth boundary.

B22t—30 to 48 inches; yellowish brown (10YR 5/4) clay;
many coarse distinct gray (10YR 5/1) and many
coarse faint yellowish brown (10YR 5/6) mottles;
moderate medium blocky structure; very firm; con-
tinuous clay films on faces of peds; few fine iron-
manganese oxide congcretions; slightly acid; gradual
smooth boundary.

B31—48 to 58 inches; coarsely mottled yellowish brown
(10YR 5/6) and light brownish gray (10YR 6/2) clay;
weak coarse blocky structure; very firm; clay fiims
on faces of peds; few fine iron-manganese oxide
concretions; mildly alkaline; gradual smooth bound-
ary.

B32—58 to 78 inches; coarsely mottled gray (10YR 6/1),
yellowish brown (10YR 5/6), and dark grayish brown
(10YR 4/2) clay; weak coarse bfocky structure; very
firm; clay films on faces of peds; few iron-manga-
nese oxide concretions; mildly alkaline.

Solum thickness and depth to bedrock are more than
60 inches. A seasonal water table is at a depth of 2t0 3
feet below the surface.

The A1 or Ap horizon is very dark grayish brown
(10YR 3/2) or dark brown (10YR 3/3). If not limed it
ranges from strongly acid to medium acid.

The B1 horizon is dark brown {10YR 3/3) or brown
(10YR 4/3). It is silty clay loam or clay loam and is
mottled in shades of brown, gray, or red. it ranges from
strongly acid to medium acid.

The B2t horizon is brown (10YR 4/3) or yellowish
brown (10YR 5/4, 5/6). It is silty clay or clay and is
mottled in shades of brown, gray, or red. It ranges from
strongly acid to slightly acid.

The B3 horizon is coarsely mottled in shades of
brown, gray, or red. It is silty clay or clay. It ranges from
medium acid to mildly alkaline.

The Dennis soils are in valleys and on side slopes and
are associated with Bates, Eram, Okemah, Parsons, and
Riverton soils. Bates and Eram soils have a solum that is
less than 40 inches thick. Okemah soils typically have a
very dark brown, black, or very dark gray A horizon.
Parsons soils change abruptly in texture from the A to
the B horizon and are typically more gray throughout the
solum. Riverton soils are skeletal in the control section,

Enders series

The Enders series consists of deep, well drained, very
slowly permeable, sloping soils on uplands. The soils
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formed in materials that weathered from shale interbed-
ded with thin layers of sandstone under a cover of trees.

Typical pedon of Enders loam, in an area of Enders-
Hector association, sloping, about 50 fee! east and 100
feet south of the northwest corner of sec. 19, T. 29 N,
R.15 E.

A11—0 to 2 inches; dark brown (10YR 3/3) loam; weak
fine granular structure; very friable; few sandstone
fragments less than 3 inches in diamster; slightly
acid; clear wavy boundary.

A12—2 to 5 inches; brown (10YR 4/3) loam; weak
medium granular structure; friable; few sandstone
fragments less than 3 inches in diameter; strongly
acid; clear wavy boundary.

B1—5 to 8 inches; brown (7.5YR 5/4) loam; few fine
faint reddish brown mottles; weak medium subangu-
lar blocky structure; friable; strongly acid; gradual
wavy boundary.

B2t—8 to 30 inches; yellowish red (5YR 5/6) clay; few
fine faint brown mottles; moderate fine blocky struc-
ture; firm; clay films on faces of peds; strongly acid;
graduai wavy boundary.

B3—30 to 46 inches; coarsely mottled yellowish red
(5YR 4/6), reddish brown (5YR 4/4), and pale
brown (10YR 6/3) clay; moderate fine blocky struc-
ture; firm; common shale fragments; strongly acid;
diffuse wavy boundary.

Cr—46 to 62 inches; weathered shale; mottled in shades
of gray and brown; slightly acid.

Solum thickness is 32 to B0 inches, and depth to
bedrock is 40 to 60 inches.

The A11 horizon is very dark grayish brown (10YR 3/
2), dark brown (10YR 3/3), brown (10YR 4/3), or dark
grayish brown (10YR 4/2). It ranges from extremely acid
to strangly acid and in limed areas it ranges from slightly
acid to neutral.

The A12 horizon is brown (10YR 4/3, 5/3), dark vyel-
lowish brown (10YR 4/4), or yellowish brown (10YR 5/
4). If not limed, it ranges from very strongly acid to
strongly acid.

The B1 horizon is brown (7.5YR 5/4) or yellowish red
(5YR 4/6, 5/6, 5/8). It ranges from very strongly acid to
strongly acid.

The B2t horizon is yellowish red (5YR 4/6, 5/6) or red
(2.5YR 4/6, 5/6). Some pedons have mottles in shades
of brown or gray in the lower part. The B2t horizon
ranges from very strongly acid to strongly acid.

The B3 horizon is coarsely mottled in shades of red,
brown, or gray. It ranges from very strongly acid to
strongly acid. There are shale fragments in some
pedons.

The Cr horizon is shale in shades of brown, red, or
gray.
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The Enders soils are on crests and side slopes and
are associated with Hector soils. Hector soils have a
solum that is less than 20 inches thick.

Eram series

The Eram series consists of moderately deep, moder-
ately well drained, slowly permeable, very gently sloping
through moderately steep soils on uplands. The soils
formed in materials that weathered from shale under a
cover of grass.

Typical pedon of Eram silt loam, in an area of Eram-
Radley complex, 0 to 8 percent slopes, about 650 feet
west and 100 feet south of the northeast corner of sec.
1, T.25N,R. 15 E.

A1—0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate medium granular structure; fri-
able; slightly acid; clear smooth boundary.

B2t—8 to 16 inches; very dark grayish brown (10YR 3/2)
silty clay; few fine faint brown mottles; moderate
medium blocky structure; very firm; slightly acid;
gradual smooth boundary.

B3—16 to 28 inches; dark grayish brown (10YR 4/2)
siity clay loam; few fine faint brown mottles; weak
coarse blocky structure; firm; neutral; gradual
smooth boundary.

Cr—28 to 34 inches; grayish brown weathered soft
shale; moderately alkaline.

Solum thickness and depth to shale range from 20 to
40 inches. A seasonal water table is at a depth of 2 to 3
feet below the surface.

The A1 horizon is dark brown (10YR 3/3) or very dark
grayish brown (10YR 3/2). It is silt loam or silty clay
loam. It ranges from medium acid to slightly acid. There
are a few sandstone fragmenis on the surface in some
areas.

The B2t horizon is very dark grayish brown (10YR 3/
2}, dark grayish brown (10YR 4/2), grayish brown (10YR
5/2), brown (10YR 4/3, 5/3; 7.5YR 5/4), or yellowish
brown (10YR 5/4). It is clay, silty clay, or silty clay loam.
It ranges from strongly acid to slightly acid. There are
motties in shades of brown or gray.

The B3 horizon is dark grayish brown (10YR 4/2),
brown (10YR 5/4). It is clay, silty clay, or silty clay loam.
yellowish brown (10YR 5/4, 5/6). It is clay, silty clay, or
silty clay loam. It ranges from medium acid to neutral.
There are mottles of brown or gray.

The Cr horizon is soft shale. It is mildly alkaline or
moderately alkaline.

The Eram soils are on side slopes and in valleys and
are associated with Coweta and Dennis soils. Coweta
soils have a solum that is less than 20 inches thick, and
Dennis soils have a solum that is more than 60 inches
thick.
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Hector series

The Hector series consists of shallow, well drained,
moderately rapidly permeable, sloping soils on uplands.
The soils formed in materials that weathered from sand-
stone under a cover of trees.

Typical pedon of Hector loam, in an area of Liberal-
Hector association, sioping, about 700 feet south and
100 feet east of the northwest corner of sec. 5, T. 25 N,
R.17 E.

A1—0 to 3 inches; dark brown (10YR 3/3) loam; moder-
ate medium granular structure; very friable; few
sandstone fragments; slightly acid; clear smooth
boundary.

A2—3 to 6 inches; brown (10YR 4/3) loam; moderate
medium granular structure; very friable; few sand-
stone fragments; strongly acid; clear smooth bound-
ary.

B2—6 to 14 inches; yellowish brown (10YR 5/4) loam;
weak coarse subangular blocky structure; friable;
few sandstone fragments; strongly acid; abrupt wavy
boundary.

R—14 to 16 inches; yellowish brown (10YR 5/6) hard
fractured sandstone.

Solum thickness and depth to sandstone bedrock
range from 10 to 20 inches.

The A1 horizen is dark brown (10YR 3/3), brown
(10YR 4/3), or dark grayish brown (10YR 4/2). It is loam
or fine sandy loam. it ranges from strongly acid to slight-
ly acid. Sandstone fragments make up 2 to 35 percent of
the volume.

The A2 horizon is brown (10YR 4/3, 5/3), grayish
brown (10YR 5/3), or dark yellowish brown {10YR 4/4).
It is loam or fine sandy loam. It ranges from strongly acid
to slightly acid. Sandstone fragments make up 2 to 35
percent of the volume.

The B2 horizon is yellowish brown (10YR 5/4, 5/6),
brown (10YR 5/3; 7.5YR 5/4), or strong brown. It is
loam or fine sandy loam. It ranges frem very strongly
acid to strongly acid. Sandstone fragments make up 2 to
35 percent of the volume.

The Hector soils are on crests and side slopes and
are associated with Enders and Liberal soils. Enders and
Liberal soils have a clayey control section.

Kanima series

The Kanima series consists of deep, well drained,
moderately to moderately rapidly permeable, very gently
sloping through sloping soils on uplands. The soils
formed in materials that weathered from shale and limes-
tone under a cover of grass.

Typical pedon of Kanima very shaly silt loam, in an
area of Kanima very shaly silt loam, 1 to 8 percent
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slopes, about 1,600 feet south and 200 feet west of the
northeast corner of sec. 1, T. 25 N,, R. 17 E.

A1—0 to 4 inches; very dark grayish brown (10YR 3/2)
very shaly silt loam; massive; friable; 60 percent
shale fragments; mildly alkaline; diffuse wavy bound-
ary.

C—4 to 70 inches; very dark grayish brown (10YR 3/2)
very shaly silt loam; massive; friable; 80 percent
shale fragments; few pockets of very dark grayish
brown (10YR 3/2) clay that have clay films on faces
of peds; mildly alkaline.

The A1 horizon is very dark grayish brown (10YR 3/2;
2.5Y 3/2) or dark grayish brown (10YR 4/2; 2.5Y 4/2). It
is shaly or very shaly silt loam. Shale or limestone frag-
ments that are less than 3 inches in diameter make up
45 to 70 percent of the volume. Shale or limestone
fragments that are more than 3 inches in diameter make
up 0 to 5§ percent. This horizon ranges from neutral to
moderately alkaline.

The C horizon is very dark grayish brown (10YR 3/2;
2.5Y 3/2), dark grayish brown (10YR 4/2; 2.5Y 4/2), or
brown (10YR 4/3). It has fragments of silty clay, clay, or
silty clay loam in shades of brown. Shale or limestone
fragments that are less than 3 inches in diameter make
up 45 to 85 percent of the volume. Shale or limestone
fragments that are more than 3 inches in diameter make
up 5 to 30 percent. This horizon ranges from neutral to
moderately alkaline.

The Kanima soils are in coal strip mines and on crests
and side slopes and are associated with Apperson, Clar-
emore, and Shidler soils. The associated soils do not
have a loamy-skeletal control section.

Kitli series

The Kiti series consists of shallow, well drained, mod-
erately permeable, very gently sloping through sloping
soils on uplands. The soils formed in materials that
weathered from limestone under a cover of grass.

Typical pedon of Kiti silty clay loam, in an area of
Shidler-Kiti-Limestone outcrop complex, 1 to 8 percent
slopes, about 2,300 feet west and 100 feet north of the
southeast corner of sec. 16, T. 26 N., R. 17 E.

A11—0 to 7 inches; very dark brown (10YR 2/2) chan-
nery silty clay loam; strong medium granular struc-
ture; friable; 10 percent by volume fiat limestone
fragments less than 3 inches in length and 35 per-
cent by volume flat limestone fragments 3 to 15
inches in length; neutral; gradual wavy boundary.

A12—7 to 13 inches; very dark brown (10YR 2/2) very
channery silty clay loam; strong medium granular
structure; friable; 5 percent by volume flat limestone
fragments less than 3 inches in length and 60 per-
cent by volume flat limestone fragments 3 to 15
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inches in length; mildly alkaline; abrupt irregular
boundary.
R—13 to 15 inches; hard fractured limestone.

Solum thickness and depth to limestone bedrock
range from 4 to 20 inches.

The A horizon is very dark brown (10YR 2/2), very
dark grayish brown (10YR 3/2), or dark brown (10YR 3/
3). It is silty clay loam or silt loam. It ranges from neutral
to moderately alkaline. Flat fragments of limestone or
dolomite that are less than 3 inches in length make up 5
to 10 percent of the volume. Flat fragments of limestone
or dolomite that are 3 to 15 inches in length make up 30
to 60 percent.

The Kiti soils are on crests and side slopes and are
associated with Shidler soils and Limestone outcrop.
Shidler soils do not have a loamy-skeletal control sec-
tion.

Liberal series

The Liberal series consists of deep, moderately well
drained, slowly permeable, sloping soils on uplands. The
soils formed in material that weathered from shale under
a cover of grass and trees.

Typical pedon of Liberal silty clay loam, in an area of
Liberal-Hector association, sloping, about 500 feet north
and 100 fest east of the southwest corner of sec. 32, T.
26 N., R.17 E.

A1—0 to 7 inches; very dark grayish brown (2.5Y 3/2)
silty clay loam; moderate fine granular structure;
firm; medium acid; gradual smooth boundary.

B1—7 to 12 inches; brown (10YR 4/3) silty clay loam;
moderate fine subangular blocky structure; firm;
medium acid; gradual smooth boundary.

B21t—12 to 16 inches; grayish brown (2.5Y 5/2) clay;
few fine faint light olive brown mottles; moderate
fine blocky structure; firm; medium acid; gradual
smooth boundary.

B22t--16 to 28 inches; grayish brown (2.5Y 5/2) clay;
few fine faint olive brown motiles; weak medium
blocky structure; very firm; clay fiims on faces of
peds; few shale fragments; slightly acid; gradual
smooth boundary.

B3—-28 to 35 inches; grayish brown (2.5Y 5/2) clay; few
fine faint light olive brown mottles; weak coarse
blocky structure; very firm; common shale frag-
ments; neutral; gradual smooth boundary.

C—35 to 45 inches; grayish brown (2.5Y 5/2) weathered
shale and clay; massive; very firm; neutral; gradual
smooth boundary.

Cr—45 to 60 inches; grayish brown (2.5Y 5/2) soft
shale; neutral.

The solum is 20 to 40 inches thick. Depth to shale
bedrock ranges from 40 to 60 inches. In some areas
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there are a few sandstone or siltstone fragments on the
surface and throughout the pedon. A seasonal water
table is at a depth of 2 to 3 feet below the surface.

The A1 or Ap horizon is very dark grayish brown
(10YR 3/2; 2.5Y 3/2). If not limed, it is medium acid.

The B1 horizon is brown (10YR 4/3, 5§/3), yellowish
brown (10YR 5/4), or light olive brown (2.5Y 5/4). it
ranges from strongly acid to medium acid.

The B2t haorizon is brown (10YR 5/3), yellowish brown
(10YR 6/4), light olive brown (2.5Y 5/4), dark grayish
brown (10YR 4/2; 2.5Y 4/2), or grayish brown (10YR 5/
2, 2.5Y 5/2). It has mottles in shades of brown, gray, or
red. The B2t horizen is clay, silty clay, or silty clay loam.
It ranges from strongly acid to medium acid.

The B3 herizon is grayish brown (10YR 5/2; 2.5Y 5/2)
or dark grayish brown (10YR 4/2; 2.5Y 4/2) and has
mottles in shades of brown or gray. It is clay, silty clay,
or silty clay loam. It ranges from medium acid to neutral.

The C horizon is a mixture of weathered shale and
clay or soft shale. The Cr horizon is soft shale bedrock.

Liberal soils are on side slopes and crests. They are
associated with Hector, Shidler, and Summit soils.
Hector and Shidler soils have a solum that is less than
20 inches thick, and Summit soils have a solum that is
more than 60 inches thick.

Mason series

The Mason series consists of deep, moderately well
drained, moderately slowly permeable, nearly level soils
on flood plains. The soils formed in material that weath-
ered from loamy sediment under a cover of grass and
trees. They are rarely flooded.

Typical pedon of Mason silt loam, about 2,500 feet
north and 1,950 feet west of the southeast corner of
sec. 3, T.27 N, R. 16 E.

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam; weak fine granular structure; friable; neu-
tral; clear smooth boundary.

A1—7 to 18 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate medium granular structure; fri-
able; neutral; gradual smooth boundary.

B21t—18 to 32 inches; very dark grayish brown (10YR
3/2) silt loam; weak coarse subangular blocky struc-
ture; friable; clay films on faces of peds; medium
acid; gradual smooth boundary.

B22t—32 to 45 inches; very dark grayish brown (10YR
3/2) silty clay loam; moderate medium subangular
blocky structure; firm; clay films on faces of peds;
few fine iron-manganese oxide concretions; medium
acid; gradual smooth boundary.

B3—45 to 64 inches; dark grayish brown (10YR 4/2)
silty clay loam; weak medium subangular blocky
structure; firm; few fine iron-manganese oxide con-
cretions; medium acid.
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The mollic epipedon is more than 20 inches thick. The
solum is more than 40 inches thick.

The Ap or A1 horizon is very dark grayish brown
(10YR 3/2) or dark brown (10YR 3/3). It ranges from
strongly acid to neutral.

The B2t or B3 horizon is very dark grayish brown
(10YR 3/2), dark brown (10YR 3/3; 7.5YR 3/2), dark
grayish brown (10YR 4/2), brown (10YR 4/3; 7.5YR 4/2,
4/4), or dark yellowish brown (10YR 3/4, 4/4). 1t is silty
clay loam, silt loam, or clay loam. It ranges from strongly
acid to medium acid.

Mason soils are on narrow flood plains. They are as-
sociated with Wynona and Radley soils. Wynona soils
have an aquic moisture regime. Radley soils do not have
an argillic horizon.

Nowata series

The Nowata series consists of moderately deep, well
drained, moderately slowly permeable, very gently slop-
ing through gently sloping soils on uplands. The soils
formed in materials that weathered from cherty limestone
under a cover of grass.

Typical pedon of Nowata silt loam, in an area of
Nowata silt loam, 2 to 5 percent slopes, about 1,600 feet
south and 600 feet east of the northwest corner of sec.
23, T.28N.,,R. 16 E.

A1—0 to 12 inches; dark brown (7.5YR 3/2) silt loam;
moderate medium granular structure; friable; 5 per-
cent by volume rounded cherty fragments less than
3 inches in diameter; slightly acid; gradual smooth
boundary.

B1—12 to 18 inches; brown (7.5YR 4/2) silt loam; weak
medium subangular blocky structure parting to mod-
erate medium granular; friable; 15 percent by
volume rounded cherty fragments less than 3 inches
in diameter; slightly acid; gradual smooth boundary.

B211—18 to 29 inches; reddish brown (5YR 4/3) very
gravelly silty clay loam; moderate medium subangu-
lar blocky structure obscured by gravel; firm; clay
films on faces of peds and in pores; 70 percent by
volume rounded cherty fragments less than 3 inches
in diameter; slightly acid; gradual wavy boundary.

B22t—29 to 36 inches; reddish brown (5YR 4/4) very
gravelly silty clay loam; weak fine subangular blocky
structure obscured by gravel; firm; clay films on
faces of peds and in pores; 70 percent by volume
rounded cherty fragments less than 3 inches in di-
ameter; neutral; abrupt wavy boundary.

R—36 to 38 inches; hard limestone bedrock.

The solum thickness and depth to hard limestone bed-
rock range from 20 to 40 inches.

The A1 or Ap horizon is dark brown (10YR 3/3; 7.5YR
3/2), very dark grayish brown (10YR 3/2), or very dark
brown (10YR 2/2). Gravel or cherty fragments that are
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less than 3 inches in diameter make up as much as 10
percent of the volume. Coarse fragments that are more
than 3 inches in diameter make up 10 percent. This
horizon ranges from medium acid to nsutral.

The B1 horizon is dark brown (10YR 3/3; 7.5YR 3/2),
very dark grayish brown (10YR 3/2), dark grayish brown
(10YR 4/2), brown (7.5YR 4/2, 4/4), or dark reddish
brown (5YR 2/2, 3/2, 3/3, 3/4). It is silt loam or silty
clay loam or the gravelly, coarse cherty, or cherty coun-
terparts. Gravel or cherty fragments that are less than 3
inches in diameter make up 5 to 50 percent of the
volume. Coarse fragments that are more than 3 inches in
diameter make up 20 percent. The B1 horizon ranges
from medium acid to neutral.

The B2t horizon is dark brown (7.5YR 3/2), brown
(7.5YR 4/2, 4/4, 5/4), dark reddish brown (5YR 3/2, 3/
4; 2.5YR 3/4), reddish brown (5YR 4/3, 4/4; 2.5YR 4/4),
or yellowish red (5YR 4/6, 4/8). It is the gravelly, very
gravelly, cherty, coarse cherty, or very cherty counter-
parts of silty clay loam. Gravel or cherty fragments that
are less than 3 inches in diameter make up 35 to 85
percent of the volume. Coarse fragments that are more
than 3 inches in diameter make up O to 50 percent.
Some pedons have mottles in shades of brown, yellow,
or red. This horizon ranges from medium acid to neutral.

The Nowata soils are on broad crests and side slopes
and are associated with Catoosa and Summit soils. Ca-
toosa and Summit soils do not have a skeletal control
section.

Okemah series

The Okemah series consists of deep, moderately well
drained, slowly permeable, nearly level soils on uplands.
The soils formed in materials that weathered from shale,
clayey sediment, or ipamy sediment under a cover of
grass.

Typical pedon of Okemah silt loam in an area of
Okemah silt ioam, 0 to 1 percent slopes, about 2,600
feet west and 100 feet north of the southeast corner of
sec. 23, T.25 N, R. 15 E.

A1—0 to 12 inches; very dark brown (10YR 2/2) siit
loam; moderate medium granular structure; friable;
slightly acid; diffuse smooth boundary.

A3—12 to 18 inches; very dark brown (10YR 2/2) silty
clay loam; few fine faint grayish brown and yellowish
brown mottles; moderate medium granular structure;
firm; neutral; gradual wavy boundary.

B21t—18 to 30 inches; very dark gray (10YR 3/1) silty
clay; common fine faint brown mottles; weak
medium blocky structure; very firm; clay films on
faces of peds; mildly alkaline; gradual smooth bound-
ary.

B22t—30 to 56 inches; dark grayish brown (10YR 4/2)
silty clay; many coarse faint or distinct dark yellow-
ish brown (10YR 4/4), olive brown (2.5Y 4/4), and
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brown (7.5YR 4/4) mottles; weak medium blocky
structure; very firm; clay films on faces of peds; few
fine iron-manganese oxide concretions; few calcium
carbonate concretions; mildly alkaline; gradual
smooth boundary.

B3—56 to 72 inches; coarsely mottled gray (10YR 5/1),
light gray (10YR &/1), yellowish brown (10YR 5/6},
and strong brown (7.5YR 5/6) silty clay; weak
coarse blocky structure; very firm; moderately alka-
line.

The solum is more than 60 inches thick. A seasonal
water table is at a depth of 24 to 36 inches betow the
surface.

The Ap or A1 horizon is black (10YR 2/1), very dark
brown (10YR 2/2), very dark gray (10YR 3/1), or very
dark grayish brown (10YR 3/2). It ranges from medium
acid to neutral.

The A3 or B1 hcrizon, where present, has colors simi-
lar to those in the A1 horizon. It is silt loam or silty clay
loam. It ranges from medium acid to neutral.

The B2t horizon is very dark gray (10YR 3/1), very
dark grayish brown (10YR 3/2; 2.5Y 3/2), dark gray
(10YR 4/1), or dark grayish brown (10YR 4/2; 2.5Y 4/2).
[t has mottles in shades of gray, brown, or red. The B2t
horizon is silty clay or clay. It ranges from medium acid
to mildly alkaline.

The B3 horizon is coarsely motiled in shades of gray,
brown, or red. It is silty clay or clay. It ranges from
neutral to moderately alkaline.

The Okemah soils are in broad valleys and are associ-
ated with Dennis and Parsons soils. Dennis soils do not
have chroma of 1 to 2 in the B2t horizon. Parsons soils
have an aquic moisture regime.

Osage series

The Osage series consists of deep, poorly drained,
very stowly permeable, nearly level soils on flood plains.
The soils formed in material that weathered from clayey
sediment under a cover of grass and trees. They are
flooded occasionally.

Typical pedon of Osage clay, about 2,100 feet north
and 150 feet east of the southwest corner of sec. 7, T.
26 N.,,R. 17 E.

Ap-—0 to 7 inches; very dark gray (10YR 3/1) clay;
moderate fine granular structure; firm; slightly acid;
clear smooth boundary.

A1—7 to 18 inches; very dark gray (10YR 3/1) clay; few
fine faint brown mottles; moderate fine blocky struc-
ture; very firm; slightly darker colored faces of peds;
slightly acid; gradual smooth boundary.

B21g—18 to 35 inches; very dark gray (10YR 3/1) clay;
few fine faint brown mottles; moderate fine blocky
structure; very firm; slightly darker colored faces of
peds; slightly acid; diffuse smooth boundary.
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B22g—35 to 48 inches; very dark gray (10YR 3/1) clay;
few fine faint brown and grayish brown mottles;
weak very fine blocky structure; very firm; shiny ped
faces; slightly acid; diffuse smooth boundary.

B3g—48 to 76 inches; very dark gray (10YR 3/1) in
upper part and dark gray (10YR 4/1) in lower part,
clay; few fine faint brown and grayish brown mottles;
weak fine blocky structure; very firm; shiny ped
faces; neutral.

The solum is more than 40 inches thick. A seasonal
water table is at a depth of as much as 12 inches below
the surface.

The A1 or Ap horizon is black (10YR 2/1), very dark
gray (10YR 3/1), or very dark grayish brown (10YR 3/2).
It ranges from medium acid to neutral.

The B2g or B3¢ horizon is very dark gray (10YR 3/1;
N 3/0) or dark gray {(10YR 4/1; N 4/0). It ranges from
medium acid to neutral in the upper part and from slight-
ly acid to mildly alkaline in the lower part.

The Osage soils are on fiood plains and are associat-
ed with Wynona soils. Wynona soils have a fine-silty
control section.

Parsons series

The Parsons series consists of deep, somewhat poorly
drained, very slowly permeable, nearly level through very
gently sloping soils on uplands. The soils formed in ma-
terials that weathered from shale and clayey sediment
under a cover of grass.

Typical pedon of Parsons silt loam, in an area of
Parsons silt loam, 1 to 3 percent slopes, about 400 feet
west and 100 feet north of the southeast corner of sec.
6, T.25N, R. 16 E.

A1—0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam; weak medium granutar structure; friable;
few fine iron-manganese oxide concretions; medium
acid; gradual smooth boundary.

A2—9 to 15 inches; dark grayish brown (10YR 4/2) silt
loam; few fine faint brown mottles; weak medium
granular structure; friable; few fine iron-manganese
oxide concretions; medium acid; abrupt wavy bound-
ary.

B211g—15 to 25 inches; grayish brown (10YR 5/2) clay;
common medium distinct light gray (10YR 6/1) and
reddish brown (5YR 4/4) mottles; weak coarse
blocky structure parting to weak fine blocky; very
firm; clay films on faces of peds; few fine iron-man-
ganese oxide concretions; medium acid; gradual
smooth boundary.

B22tg—25 to 40 inches; gray (10YR 5/1) clay; many
coarse faint and distinct light gray (10YR 6/1), gray-
ish brown (10YR 5/2), brown (10YR 5/3), or yellow-
ish brown (10YR 5/4, 5/6) mottles; weak coarse
blocky structure; very firm; clay films on faces of
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peds; few fine and medium iron-manganese oxide
concretions; slightly acid; gradual smooth boundary.

B3—40 to 74 inches; coarsely mottled gray (10YR 6/1)
and yellowish brown (10YR 5/6, 5/4) clay; weak
coarse blocky structure; very firm; few fine iron-man-
ganese oxide concretions; mildly alkaline.

The solum is more than 40 inches thick. A seasonal
water table is at a depth of 6 to 18 inches below the
surface.

The A1 or Ap horizon ranges from strongly acid to
slightly acid.

The A2 horizon is dark grayish brown (10YR 4/2) or
grayish brown (10YR 5/2). It ranges from strongly acid to
medium acid.

The B2tg horizon is very dark gray (10YR 3/1), very
dark grayish brown (10YR 3/2; 2.5Y 4/2), dark gray
(10YR 4/1), dark grayish brown (10YR 4/2; 2.5Y 4/2),
gray (10YR 5/1), or grayish brown (10YR 5/2; 2.5Y 5/2).
It has mottles in shades of gray, brown, or red. The B2tg
horizon ranges from strongly acid to slightly acid.

The B3g horizon has colors similar to those in the
B2tg horizon, or it has mottles in shades of gray or
brown. It ranges from medium acid to mildly alkaline.

The Parsons soils are in broad valieys and are associ-
ated with Dennis and Okemah soils. Dennis and Okemah
soils do not have an aquic moisture regime.

Radley series

The Radley series consists of deep, moderately well
drained, moderately permeable, nearly level soils on
flood plains. The soils formed in material that weathered
from loamy sediment under a cover of trees and grass.
They are flooded occasionally or frequently.

Typical pedon of Radley silt loam, in an area of Eram-
Radley complex, 0 to 8 percent slopes, about 700 feet
west and 100 feet south of the northeast corner of sec.
1, T.25N,R. 15 E.

A1—0 to 18 inches; dark brown (10YR 3/3) silt loam;
weak medium granular structure; friable; slightly
acid; gradual smooth boundary.

B2—18 to 30 inches; brown (10YR 4/3) silt loam; weak
medium granular structure; friable; slightly acid; grad-
ual smooth boundary.

C—30 to 45 inches; brown (10YR 4/3} silt loam; mas-
sive; friable; few fine strata of darker and lighter
colored material; slightly acid; clear smooth bound-
ary.

Ab—45 to 60 inches; very dark grayish brown (10YR 3/
2} silt loam; massive; friable; slightly acid.

The A1 or Ap horizon is dark brown {10YR 3/3; 7.5YR
3/2) or very dark grayish brown (10YR 3/2). It ranges
from medium acid to slightly acid.
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The B2 horizon is brown (10YR 4/3, 5/3), dark grayish
brown (10YR 4/2), or grayish brown (10YR 5/2). It is silt
loam or silty clay loam. It ranges from medium acid to
slightly acid.

The C horizon is brown (10YR 5/3, 4/3), grayish
brown {10YR 5/2), or dark grayish brown (10YR 4/2). It
is silt loam or sity clay loam with thin strata of lighter
and darker colored material. It ranges from medium acid
1o slightly acid.

The Ab horizon, where present, is very dark grayish
brown (10YR 3/2) or dark brown (10YR 3/3). It is silt
foam or silty clay loam. It ranges from medium acid to
neutral.

The Radley soils are on narrow flood plains and are
associated with Mason and Wynona soils. Mason soils
have an argillic horizon, and Wynona soils have an aquic
moisture regime and grayer colors.

Riverton series

The Riverton series consists of deep, well drained,
moderately permeable, very gently sloping soils on up-
lands. The soils formed in material that weathered from
gravelly loamy or loamy sediment under a cover of grass
and trees.

Typical pedon of Riverton loam, in an area of Riverton
loam, 1 to 3 percent slopes, about 2,100 feet south and
750 feet west of the northeast corner of sec. 8, T. 28 N,
R. 16 E.

A1—0 to 9 inches; dark brown (7.5YR 3/2) loam; weak
medium granular structure; friable; about 6 percent
gravel by volume; slightly acid; gradual smooth
boundary.

B1—8 to 15 inches; reddish brown (5YR 4/4) gravelly
clay loam; moderate coarse subangular blocky struc-
ture; friable; about 15 percent gravel by volume;
medium acid; gradual smooth boundary.

B21t—15 to 30 inches; reddish brown (5YR 5/4) very
gravelly clay loam; moderate medium subangular
blocky structure; firm; about 55 percent gravel by
volume; clay films on faces of peds and on pebbles;
medium acid; gradual wavy boundary.

B22t—30 to 55 inches; yellowish red (5YR 4/6) very
gravelly clay loam; weak medium subangular blocky
structure largely obscured by gravel; firm; clay films
on faces of peds and on pebbles; about 65 percent
gravel by volume; strongly acid; diffuse smooth
boundary.

B3—55 to 80 inches; yellowish red (5YR 4/6) very grav-
elly clay loam; weak medium subangular blocky
structure largely obscured by gravel; firm; about 65
percent gravel by volume; strongly acid.

The solum is more than 60 inches thick.
The A1 or Ap horizon ranges from strongly acid to
slightly acid.
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The B1 horizon is dark reddish brown (5YR 3/3, 3/4)
or reddish brown (5YR 4/4). It is gravelly clay loam or
gravelly loam. It ranges from strongly acid to medium
acid.

The B21t horizon is dark reddish brown {5YR 3/4),
reddish brown (SYR 4/4, 5/4), or red (2.5YR 4/6). It is
gravelly clay loam, very gravelly clay loam, or very grav-
elly silty clay loam. It ranges from strongly acid to
medium acid.

The B22t or B3 horizon is yellowish red (5YR 4/6, 5/
6) or red (2.5YR 4/6, 5/6). The B3 horizon also is strong
brown (7.5YR 5/86). It is very gravelly clay loam or very
gravelly silty clay loam. it ranges from very strongly acid
to strongly acid.

The Riverton soils are on crests and side slopes and
are associated with Dennis soils. Dennis soils have a
fine control section.

Shidler series

The Shidier series consists of shallow, well drained,
moderately permeable, very gently sloping through slop-
ing soils on uplands. The soils formed in materials that
weathered from limestone under a cover of grass.

Typical pedon of Shidler silt loam, in an area of
Shidler-Claremore complex, 1 to 3 percent slopes, about
400 feet south and 100 feet east of the northwest corner
of sec. 27, T. 28 N., R. 17 E.

A1—0 to 13 inches; very dark brown (10YR 2/2) silt
loam; moderate medium granular structure; friable;
few limestone fragments as much as 15 inches in
diameter; neutral; abrupt wavy boundary.

R—13 to 15 inches; hard fractured limestone.

The solum thickness and depth to hard limestone
range from 4 to 20 inches.

The A1 horizon is very dark brown (10YR 2/2), very
dark grayish brown (10YR 3/2), or dark brown (7.5YR 3/
2; 10YR 3/3). It is silt loam or silty clay loam. It ranges
from slightly acid to mildly alkaline. Rock fragments of
limestone that range from 15 to 36 inches in diameter
make up 0 to 20 percent of the volume. Fragments that
range from 3 to 15 inches in diameter make up 30
percent of the volume, and fragments that are less than
3 inches in diameter also make up as much as 30
percent,

The Shidler soils are on crests and side slopes and
are associated with Catoosa, Claremore, Kanima, Kiti,
and Liberal soils. Catoosa, Claremore, and Liberal soils
have an argillic horizon. Kanima and Kiti soils have a
loamy-skeletal control section.

Summit series

The Summit series consists of deep, moderately well
drained, slowly permeable, gently sloping soils on up-
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lands. The soils formed in materials that weathered from
loamy or clayey sediment under a cover of grass.

Typical pedon of Summit silty clay loam, 3 to 5 per-
cent slopes, about 400 feet north and 100 feet west of
the southeast corner of sec. 21, T. 25 N,, R. 17 E.

A1—0 to 11 inches; very dark brown (10YR 2/2) silty
clay loam; moderate medium granular structure; fri-
able; slightly acid; gradual smooth boundary.

B1—11 to 18 inches; very dark grayish brown (10YR 3/
2) siity clay loam; moderate fine subangular blocky
structure; firm; slightly acid; gradual smooth bound-
ary.

B21t—18 to 26 inches; very dark grayish brown (2.5Y 3/
2) silty clay; few fine distinct dark yellowish brown
mottles; moderate fine blocky structure; very firm;
clay films on faces of peds; slightly acid; gradual
wavy boundary.

B22t—26 to 48 inches; olive brown {2.5Y 4/4) silty clay;
few fine faint yellowish brown mottles; moderate fine
blocky structure; very firm; clay films on faces of
peds; few fine iron-manganese oxide concretions;
neutral; diffuse smooth boundary.

B3—48 to 80 inches; olive brown (2.5Y 4/4) silty clay;
common medium distinct grayish brown (10YR 5/2)
and yellowish brown (10YR &/8) mottles; weak
coarse blocky structure; very firm; few shale frag-
ments; neutral.

The sclum thickness ranges from 50 to more than 60
inches, and depth to bedrock is more than 60 inches. A
seasonal water table is at a depth of 24 to 36 inches
below the surface.

The A1 or B1 horizon is black (10YR 2/1), very dark
brown (10YR 2/2), very dark gray (10YR 3/1), or very
dark grayish brown (10YR 3/2; 2.5Y 3/2). It ranges from
medium acid to slightly acid.

The B21t horizon is very dark grayish brown (10YR 3/
2; 2.58Y 3/2), dark grayish brown (10YR 4/2; 2.5Y 4/2),
dark yellowish brown (10YR 4/4), or olive brown (2.5Y
4/4). 1t ranges from medium acid to neutral.

The B22t or B3 horizon is brown (10YR 4/83), dark
yellowish brown (10YR 4/4), or olive brown (2.5Y 4/4). It
ranges from slightly acid to mildly alkaline.

The Summit soils are on side slopes of uplands and
are associated with Apperson, Catoosa, Claremore,
Kanima, Liberal, and Nowata soils. Apperson, Catoosa,
Claremore, Liberal, and Nowata soils have a thinner
solum. Kanima scils have a loamy-skeletal control sec-
tion.

Wynona series

The Wynona series consists of deep, somewhat poorly
drained, slowly permeable, nearly level soils on flood
plains. The soils fermed in loamy sediment under a
cover of trees and grass. They are flooded occasionally.

37

Typical pedon of Wynona silty clay loam, about 2,000
feet south and 150 feet west of the northeast corner of
sec. 7, T.26 N.,, R. 16 E.

A11—0 to 12 inches; very dark grayish brown (10YR 3/
2) silty clay loam; moderate medium granular struc-
ture; friable; slightly acid; diffuse smooth boundary.

A12—12 to 20 inches; very dark grayish brown (10YR 3/
2) silty clay loam; few fine faint brown mottles; mod-
erate fine granular structure; firm; slightly acid; grad-
ual smooth boundary.

B2g—20 to 42 inches; very dark gray (10YR 3/1) silty
clay loam; few fine faint and distinct dark yellowish
brown and dark gray mottles; weak medium suban-
gular blocky structure parting to moderate fine
granular; firm; medium acid; gradual smooth bound-
ary.

B3g—42 to 65 inches; dark gray (10YR 4/1) silty clay,
common medium distinct and faint dark yellowish
brown (10YR 4/4) and gray (10YR 5/1) mottles;
weak medium blocky structure; firm; few fine iron-
manganese oxide concretions; medium acid.

The solum is more than 40 inches thick.

A seasonal water table is at a depth of 0 to 2 feet
below the surface.

The A1 or Ap horizon is black (10YR 2/1), very dark
brown (10YR 2/2), very dark gray (10YR 3/1), or very
dark grayish brown (10YR 3/2). It ranges from medium
acid to slightly acid.

The B2g horizon has colors and reaction similar to
those in the A1 horizon.

The B3g horizon is very dark gray (10YR 3/1), dark
gray (10YR 4/1), or very dark grayish brown (10YR 3/2).
It is silty clay or silty clay loam. It ranges from strongly
acid to slightly acid.

The Wynona socils are on flood plains and are associ-
ated with Mason, Osage, and Radley soils. Mason and
Radley soils do not have an aquic moisture regime and
are less gray. Osage soils have a fine control section.

Formation of the soils

In this section, the processes of soil formation are
discussed and related to the soils in the survey area.

Factors of soil formation

The properties of a soil at any given place are the
result of the interaction of five major factors of soil for-
mation—parent material, climate, plant and animal life,
relief, and time. Few generalizations can be made re-
garding the effects of any one factor because the effect
of each is modified by the effects of the other four.
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Parent material

Parent material is one of the most influential factors of
soil formation in the county. it sets the limits of the
chemical and mineral composition of the soil, and it
influences the rate of soil development. Parent material
is the unconsolidated material from which soil is formed.

Nowata County has several kinds of parent material,
each of which produces a different kind of soil. Soils that
formed in material weathered from shale, such as Eram
soils, have a clayey subsoil. Those that formed in materi-
al weathered from sandstone, such as Hector soils, have
a loamy subsoil. Soils that formed in material weathered
from limestone, such as Kiti soils, have an adequate
supply of bases. Soils that formed in clayey and loamy
sediments include the Osage, Radley, and Riverton soils.

Climate

The subhumid continental climate of Nowata County is
characterized by periods of intense rainfall. Moisture and
warm temperatures have promoted the formation of dis-
tinct horizons in many of the soils. Differences among
soils, however, cannot be attributed to climate because
the climate is uniform throughout the county. Heavy
rains, nevertheless, cause rapid runoff that erodes many
of the soils.

Plants and animals

Plants, burrowing animals, insects, and micro-organ-
isms in the soil have a direct influence on the formation
of soil. Native vegetation, such as trees or grasses or a
combination of both, has a bearing on the amount of
organic matter and on the amount and kind of plant
nutrients in the soil and on the structure and consistence
of the scil. Dennis and Okemah soils, for example,
formed under native grasses. The deep, fibrous roots of
these native grasses recycle seil nutrients and promote a
granular structure and a high content of organic-matter.
The sqils that formed under grass in Nowata County
tend to have more bases and organic matter than the
soils that formed under trees. Enders and Hector soils
formed under trees and are lower in plant nutrients and
organic matter than soils that formed under grass.

Relief

Relief affects scoil formation through its influence on
moisture, drainage, erosion, temperature, and plant
cover. The relief of Nowata County is determined largely
by the resistance of underlying parent material to weath-
ering and geological erosion.

The effects of relief on soil formation in the county are
illustrated by Catoosa and Kiti soils, which formed in
material that weathered from limestone under a cover of
grasses. Catoosa soils generally are less sloping than
Kiti soils. Surface runoff is less, and more water perco-
tates through to influence the loss, gain, or transfer of
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soil constituents. Kiti soils typically are more sloping and
thave a less clearly defined profile than Catoosa soils.
More rainwater runs off the surface instead of moving
through the soil to help in the formation of a deeper
sclum.

Time

Time as a factor cannot be measured strictly in years.
The length of time needed for the development of genet-
ic horizons depends on the combined effects of the
other soil-forming factors. Young or immature soils do
not have definite horizons. Mature scils have ap-
proached equilibrium with their environment and tend to
have well defined horizons.

The soils of Nowata County range from immature to
mature. Dennis and Okemah soils, on uplands, are
mature. Bates and Liberal soils are younger but have
clearly defined horizons. Kiti soils are young soils; they
have had sufficient time to develop clearly defined hori-
zons but because they are sloping, geological erosion
has taken away soil material almost as fast as it has
formed. Radley and Wynona soils, on flood plains, have
been developing for such a short time that they show
little horizon development.

Processes of soil formation

Processes that have influenced the formation of hori-
zons in the soils of Nowata County are accumulation of
organic matter, leaching of calcium carbonates and
bases, and translocation of silicate clay minerals. In most
soils, more than one of these processes have been
active in the development of horizons.

The addition of organic matter to the surface layer by
native grasses has contributed to the granular structure.
The surface layer is high in content of organic matter in
soils such as Dennis soils and is called a mollic epipe-
don in the soil classification system. Hector soils formed
under trees and contain less organic matter than Dennis
soils; their surface layer is called an ochric epipedon.

Leaching of carbonates and bases is active in the
formation of soils. The accumulation of calcium carbon-
ates and bases in the lower part of the B horizon of
Catoosa soils indicates the depth to which water has
percolated. Enders soils have been leached to the
extent that they lack accumulation of calcium carbon-
ates. Bases have been leached from the B horizon of
these soils, and this is reflected by their base saturation.
Soils on flood plains, such as Radley and Osage soils,
are recharged with bases when flooding occurs. Shidler
soils formed over limestone beds and are high in carbon-
ates. Calcium carbonates in Shidler soils are related to
the nature of the plant materials.

The translocation of silicate clay minerals is a very
important factor in establishing the properties and classi-
fication of soils. Clay films on ped surfaces, bridging
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sand grains, and increases in total clay content are used
in the field as evidence of argillic horizons. Many soils,
including Dennis, Okemah, and Parsons soils, have an
argillic horizon. The varying degrees of translocation of
silicate clay minerals and the kind of parent material in
which a soil formed have resulted in wide variations in
the texture and other properties of the argillic horizon in
different soils. Enders and Liberal soils have a surface
layer that is more intensely leached of silicate clay min-
erals than the surface layer of Kiti and Shidler soils.

Grasses bring bases to the surface, and this retards
leaching and the formation of an A2 horizon. Geologic
erosion on soils such as Kiti soils hinders horizon devel-
opment. The sediment in which Radley and Wynona
soils and other soils on flood plains formed was deposit-
ed so recently that there has not been enough time for
the formation of horizons.
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Glossary

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium, Material, such as sand, silt, or clay, deposited
on land by streams.

Association, soil. A group of soils geographically asso-
ciated in a characteristic repeating pattern and de-
fined and delineated as a single map unit.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
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of soil. The capacity, in inches, in a 40-inch profile
or to a limiting layer is expressed as—
Inches

Base saturation. The degree to which material having
base exchange properties is saturated with ex-
changeable bases (sum of Ca, Mg, Na, K), ex-
pressed as a percentage of the exchange capacity.

Bedding planes. Fine stratifications, less than 5 millime-
ters thick, in unconsolidated alluvial, eolian, lacus-
trine, or marine sediments.

Bedrock. The solid rock that underlies the scil and other
unconsolidated material or that is exposed at the
surface.

Bottom land. The normal flood plain of a stream, sub-
ject to frequent flooding.

Boulders. Rock fragments larger than 2 feet (60 centi-
meters) in diameter.

Calcareous soil. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Cation-exchange capacity. The total amount of ex-
changeable cations that can be held by the solil,
expressed in terms of milliequivalents per 100 grams
of sail at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to scils, is synony-
mous with base-exchange capacity, but is more pre-
cise in meaning.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to centrol seil blowing.

Clay. As a soil separate, the mineral scil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt,

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment re-
mains the same.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy
sand.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25 centi-
meters) in diameter.
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Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures is difficult.

Complex, soil. A map unit of two or more kinds of soil
occurring in such an intricate pattern that they
cannot be shown separately on a soil map at the
selacted scale of mapping and publication.

Compressible., Excessive decrease in volume of soft
soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soif grains. The composi-
tion of most concretions is unlike that of the sur-
rounding sail. Calcium carbonate and iron oxide are
commgen compounds in concretions.

Consistence, soll. The feel of the soil and the ease with
which a lump can bse crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—~Noncoherent when dry or maist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefingér, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is 40 or 80 inches (1 or
2 meters),

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Deferred grazing. A delay in grazing until range plants
have reached a specified stage of growth. Grazing is
deferred in order to increase the vigor of forage and
to allow desirable plants to produce seed. Contrasts
with continuous grazing and rotation grazing.
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Depth to rock. Bedrock at a depth that adversely af-
fects the specified use.

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained,—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat pcoorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer



NOWATA COUNTY, OKLAHOMA

within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.-—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and ‘‘climatic
moors.”

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have re-
ceived material are illuvial.

Eroslon. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geclogic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Fast Intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soll. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and freguent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and long if more than 7
days. Probable dates are expressed in months; No-
vermber-May, for example, means that flooding can
occur during the period November through May.
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Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic ani-
mals. Forage can be grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or scil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soll material. Material from 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 38 inches (7.5 centi-
meters) in diameter.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

Q horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
at or near the surface, in which an accumulation of
humified organic matter is mixed with the mineral
material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
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structure; (3) by redder or browner colors than those
in the A horizon; or {4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral herizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum the
Roman numeral Il precedes the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Impervious soll. A scil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time,

Inflitration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Large stones. Rock fragments 10 inches (25 centi-
meters) or more across. Large stones adversely
affect the specified use.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Medium textured soll. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is greater than
that of organic soil.

Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
soil, are too nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.

Moderately coarse textured (moderately light tex-
tured) soll. Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy tex-
tured) soll. Clay loam, sandy clay loam, and silty
clay loam.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
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(about 0.2 inch), medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three single variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soll. A soil having a pH value between 6.6 and
7.3.

Nutrient, plant. Any element taken in by a plant, essen-
tial to its growth, and used by it in the production of
food and tissue. Plant nutrients are nitrogen, phos-
phorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, zinc, and perhaps other
elements obtained from the soil; and carbon, hydro-
gen, and oxygen obtained largely from the air and
water.

Parent material. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.

Ped. An individual natural scil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

Permeability. The quality that enables the soil to trans-
mit water or air, measured as the number of inches
per hour that water moves through the soil. Terms
describing permeability are very slow (less than 0.06
inch), sfow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
ly rapid {2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

Phase, soll. A subdivision of a soil series or other unit in
the soil classification system based on differences in
the soil that affect its management. A soil series, for
example, may be divided into phases on the bases
of differences in slope, stoniness, thickness, or
some other characterisitc that affects management.
These differencees are too small to justify separate
series.

pH value. (See Reaction, soil). A numerical designation
of acidity and alkalinity in soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer.

Productivity (socil). The capability of a soil for producing
a specified plant or sequence of plants under a
specified system of management. Productivity is
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measured in terms of output, or harvest, in relation
to input.

Profile, soll. A vertical section of the socil extending
through all its horizons and into the parent material.

Range (or rangeland). Land that, for the most par,
produces native plants suitable for grazing by live-
stock; includes land supporting some forest trees.

Range condition. The health or productivity of forage
plants on a given range, in terms of the potential
productivity under normal climate and the best prac-
tical management. Condition classes generally rec-
ognized are—excellent, good, fair, and poor. The
classification is based on the percentage of original,
or assumed climax vegetation on a site, as com-
pared to what has been observed to grow on it
when well managed.

Range site. An area of range where climate, soil, and
relief are sufficiently uniform to produce a distinct
kind and amount of native vegetation.

Reaction, soll. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid.........cccevirmiireneccece e Balow 4.5
Very strongly acid....... R 4.51t05.0
Strongly acid............... v 5.1t0 5.5
Medium acid....... 561060
Slightly acid.... 6.1 t0 6.5
Neutral............ ..6.6107.3
Mildly alkaline............ooovernnieceeees 741078
Moderately alkaline...........ccccoeeccoenciencncs 781084
Strongly alkaline.......ccccoerreerrenevcennacnenne 851090

Very strongly alkaling........cccerincrnen 9.1 and higher

Rellef. The elevations or inequalities of a land surface,
considered collectively,

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff;, that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
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textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Saprolite (geology). Soft, earthy, clay-rich, thoroughly
decomposed rock formed in place by chemical
weathering of igneous and metamorphic rock. In soil
survey, the term saprolite is applied to any unconso-
lidated residual material underlying the soil and
grading to hard bedrock below.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sadi-
mentary rock are conglomerate, formed from gravel;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Series, soil. A group of soils, formed from a particular
type of parent material, having horizons that, except
for the texture of the A or surface horizon, are simi-
lar in all profile characteristics and in arrangement in
the soil profile. Among these characteristics are
color, texture, structure, reaction, consistence, and
mineralogical and chemical composition.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of scil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Sllica. A combination of silicon and oxygen. The mineral
form is called quartz.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, scil that is 80

. percent or more silt and less than 12 percent clay.

Site Index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slickensldes. Polished and grooved surfaces produced
by one mass sliding past another. In soils, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertica! distance
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divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow Intake. The slow movement of water into the soil.

Slow refill. The slow filling of ponds, resulting from re-
stricted permeability in the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soll. A natural, three-dimensional body at the earth's
surface that is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 milimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); silt
(0.05 to 0.002 millimeter); and c/ay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the scil are largely
confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers
to geologic material. Layers in soils that result from
the processes of soil formation are called horizons;
those inherited from the parent material are called
strata.

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—p/afy (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granufar. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil, or partly worked into the soil, to provide protec-
tion from soil blowing and water erosion after har-
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vest, during preparation of a seedbed for the next
crop, and during the early growing period of the new
crop.

Subsoll. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface soil. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “‘plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
quence in interpreting their use or management.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace {geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently called a second bottom,
in contrast with a flood plain, and is seldom subject
to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
sift, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silly ¢/ay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘‘coarse,” ‘fine,” or ‘* very
fine."”

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Tilth, soil. The condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Unstable fill. Risk of caving or sloughing in banks of fill
material.
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Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Variegation. Refers to patterns of contrasting colors as-
sumed to be inherited from the parent material
rather than to be the result of poor drainage.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

45

Waler table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a iower one
by a dry zone.

Weathering. All physical and chemical changes pro-

duced in rocks or other deposits at or near the
earth's surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to a scil or soil material consisting

of particles well distributed over a wide range in size
or diameter. Such a soil normally can be easily in-
creased in density and bearing properties by com-
paction. Contrasts with poorly graded soil.
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Figure 1.—Cultivation reduces the amount of weeds and improves the intake of water in this area of Dennis silt loam, 1
to 3 percent siopes.

Figure 2—This field on Osage clay has been prepared for wheat.



NOWATA COUNTY, OKLAHOMA 49

Figure 3—The crop residue on the surface helps protact this area of Parsons silt loam, 1 to 3 percent slopes, from
erosion.
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Figure 4.—Okemah silt loam, 0 to 1 percent slopes, is suiled o fescue,
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Combination

Fescue

20

Forage Sorghum

18

Small Grains

Native Grass
(continuous use)

Native Grass
(deferred)

7 7

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov., Dec.
Bermudagr 18 | 20 | 4
rmudagrass 9 6 14 10 9 .
Bermudagrass
Fescue

22

22

11

12

Figure 5—Forage calendar.
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. e

Figure 6.—A typical area of Shidler-Kiti-Limestone outcrop complex, 1 to 8 percent slopes. The range sites are Very
Shallow and Edge Rock.
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Figure 7.—Profile of a Bates soil. Sandstone is at a depth of 3 fest. Figure 8—Profile of a Coweta soil. Fractured sandstone is at a depth
of 10 inches.
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.-~TEMPERATURE AND PRECIPITATION
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It can be calculated by adding the

2y growing degree day is a unit of heat available for plant growth.
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which

growth is minimal for the principal crops in the area (50 F).

TRecorded in the pericd 1951-74 at Nowata, Okla.
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TABLE 2.--FREEZE DATES IN

SPRING AND FALL

-
1
1 Temperature!
1
]
Probability H 24C°F T 28C F ! 320°F
i or lower | or lower i or lower
T 1 T
I Ll 1
Last freezing i i i
temperature | | i
in spring: ! i ]
[ 1 ]
] 1 1
1 year in 10 1 i i
later than-- 1 April 51 April 16 | April 25
) ] )
] I i
2 years in 10 i | !
later than-- ! March 31 | April 10 | April 20
1 ] ]
] I 1
5 years in 10 H H i
later than-- i March 20 | March 29 | April 11
) ] ]
! ! !
First freezing ; | i
temperature : i H
in fall: ) i i
1 ] 1
1 ] ]
1 year in 10 ! i
earlier than-- | October 28 | October 24 | Octcber 16
] ) ]
] ] ]
2 years in 10 ! | i
earlier than-- | November 4 | October 29 | October 21
) ] 3
1 I )
5 years in 10 H i |
earlier than-- | November 17 | November 7 | October 30
] 1 1
] 1 1
‘Recorded in the period 1951-T4 at Nowata, Okla.
TABLE 3,--GROWING SEASON LENGTH
H
| Daily minimum temperature
H during growing season
[]
1
Probability | Higher i Higher T Higher
i than H than ! than
| 249 F i ___2B° F : 32° F
i Days 7 DBays i Days
1 ] 1
1 ] 1
9 years in 10 | 213 H 196 | 180
1 ] ]
1 i I
8 years in 10 | 222 ! 205 i 187
) 1 1}
1 ] ]
5 years in 10 | 241 H 222 i 202
] ) ]
] 1 1
2 years in 10 | 259 ! 239 | 216
[} 1 1
] i 1
1 year in 10 | 269 H 248 | 223
1 () )
] 1 1

TRecorded in
at Nowata, Okla.

the period 1951-T4
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TABLE U4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

T T T

] ] )

Map | Soil name i Acres {Percent

symbol | i i

I i T

i i i
AeB !Apperson silty clay loam, 1 to 3 percent SlopeS—--=-ecemcccccmo e e | 19,300 | 5.2
CaB {Catoosa silt loam, 1 toc 3 percent SlopeS—===m==-c-cccmmcccmanan. e e ee e | 18,900 | 5.1
CbB |Coweta-Bates complex, 1 to 5 percent slope8-—=——-c—ccmmmmmmm e o ———— | 46,800 { 12.8
CeC iCoweta-Eram complex, 5 to 15 percent 8lOp@8---—cccmmmmmmm o e i 12,250 | 3.3
DnB iDennis silt loam, 1 to 3 percent SlopPeS—————m oo mm oo e H 25,650 | 6.9
bDnC iDennis s1lt loam, 3 to 5 percent 8loOpP@S-—---cmcmcem o e i 22,300 | 6.1
EHC {Enders-Hector association, sloping------——=vmecmmcccccan— G LR m——— ] 8,870 | 2.4
ErD {Eram-Radley complex, O to 8 percent SlopesS-———co-mm oo H 17,100 | 4.6
KaD {Kanima very shaly silt loam, 1 to 8 percent slopeS-—---ee-ccccmrcccccmmccccmcccce e | 1,100 | 0.3
LHC iLiberal-Hector association, slopinge--eemmec o oo oo o e - i 9,680 | 2.6
Ma IMason Silt loAMir====mcccc e cmecccccmecmmee - emmmesmeeeememmmm—mcc e —————— H 9,670 | 2.6
NoB {Nowata silt loam, 2 to 5 percent 8lopeS—-==—-meecmmm e e i 6,300 1.7
Ow {0il-waste land==---c-cccaacex e et P L EE L P PP PP P P e | 300 | 0.1
OkA {Okemah silt loam, O to 1 percent SloOpeS——=-—ceemmmccc e e i 19,700 | 5.3
Os |0sage clay----==cccccaaa- B ettt e T L e | 5,550 | 1.5
PaA \Parsons silt loam, 0 to 1 percent slopes-- i 12,650 | 3.4
PaB iParsons silt loam, 1 to 3 percent slopes-----=--c--n | 23,700 | 6.4
Pt T emmammm———mmmm—— e ! 300 { 0.1
Ra JRadley 811t lO@M=c=e=mcccm e e e e mmmmmmee e eee e ! 2,200 0.6
RD {Radley 50ilS-wmeommmmmcmcccccmcman e i 17,100 | h.6
ReB {Riverton loam, 1 to 3 percent 5l0peS—==-ccmem i cccm e m e me e e ] 750 1 0.2
ScB iShidler-Claremore complex, 1 to 3 percent slopeS-=---cemec— e e m—e e i 35,850 | 9.8
SkD 1Shidler-Kiti-Limestone outcrop complex, 1 to B percent slopeSe—---c-—ecoccomuuaacoao i 19,950 | 5.4
SucC 1Summit silty clay loam, 3 to 5 percent 510pES===c-—-r——cemmeccmcmm e i 10,730 ¢ 2.9
Wa \Wynona silty clay loam---=-e—aa--~ et e L L i 13,000 | 3.5

! I BT R et e L L e -] 9,580 | 2.6

i fommmmeeeaae et

! TOEAL mmmmmmm et = | 369,280 | 100.0

) )

] i
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

Absence of a yield indicates that

[Yields are those that can be expected under a high level of management.

the scil is not suited to the crop or the crop generally is not grown on the soill

Improved
bermudagrass

T
[}
[
}
1
I
1
1

Tall fescue

Alfalfa hay

.

Soybeans

Grain
sorghum

-

Wheat

S0il name and
map symbol

o
S T S T A eSS A Lome e e © = = °©
= =3 - .
W ~ O = o~ 0 E S [ E A ) ar t~— o © [Ta} [} 0
<
(=] o wy [=] =} [Te L= TN = ST | noon o o
l_ . - . . v - . . . 1 . . - - _.J a.u 0- rJ _U“ BN
=l e~ " " =r o n m m o= 1 ™ Mm@ =r o o o = ~ ©
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[fe] ) ] | [Ty o 1 ] [ | 1 1N | o o 1 t w \
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M ™ 1 | 1 2] ha} ' 1 t 1 1 [ 1 - Ed ) ] E 1
=
Q 0 | 1 t = 1 | 1 ' ' o [=] n [=] o wn = )
22} o 1 1 o~ m t 1 1 ] 1 1om o [2e} ) o o a2} 1
1 ' i ' ' ' ' 1 1
2
(=]
T3] n I | =] 10 1 1 1 | t ton T [=] n n Q o ]
0 wn ] ] ~— =) ] 1 1 1 1 [ ™ ~— ¥=] wn [T - ]
i | ' 1 1 1 1 t 1
=
[
n w0 | ] [=] [Tg) ] 1 1 1 ] 1 o [fa =] [=] [Te) [=] (=) 1
™M oy ) | Ed fal ) ] ] 1 ] [ o = o ) 32} = 1
) 1 1 ] ) 1 ] 1 ]
>
[s2]
1 1 1 ' ] 1 1 1 1 ' 1 t ) ] I 1 ) 1 ) |
1 1 ) ] ) t 1 1 1 1 1 t ] t 1 1 1 1 ) 1
i 1 ] 1 1 1 1 1 1 1 1 1 ] i i | ] 1 ) 1
| 1 \ 1 ] 1 1 1 1 1 1 1 ] ] 1 | ] 1 ) \
| 1 1 ] ] 1 1 1 1 1 1 1 ] 1 ] t I ' \ 1
| 1 ] | ] 1 1 1 1 1 1 1 ) t ] t ] ] | 1
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See footnotes at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

T T 1 1 T T
1 I I 1 ] ]

Soil name and i H Grain 1 | 1 ! Improved

map symbol i Wheat i sorghum { Soybeans \ Alfalfa hay | Tall fescue | hermudagrass

t 1 1 ] ) b
] 1 ] 1 ] ]

: Ba : Bu : BG : Ton r AUMF T AUM¥

1 ] ) ] 1 ! -
1 1 ] 1 I |

ReBewemmcmcc e - 30 1 50 H 20 1 -—- ! 5.0 i 6.0
Riverton i i 1 i ! i
| | i | i i

SEBe=mmmm e m e m————————— { - i -—- i - i -—- i 3.0 i 4,0
Shidler-Claremore i E ! i i i
] 1 ) )
] I 1 [} 1 ]

SKD--- e i - ] -—- i -—- | -——- ! -—- ' .-
Shidler-Kiti-Limestone ! i ! i ] i
outerop i ; H i ; i
] | | i i i

SUCmmmowmmmm—m——mmamae F— 0 | 60 | 30 3.0 | 6.5 | 6.5
Summit i i i | i i
i | 1 i : i

Wa-=------—--—- B e | 35 : 70 i 35 1 4.5 ! 8.0 | 8.0
Wynona ! i i i i
i i i i i

¥ Animal-unit-month: The amount of forage or feed
one mule, five sheep, or five goats) for 30 days.

required to feed one animal

unit (one cow, one horse,

#* See description of the map unit for compesition and behavior characteristics of the map unit.



NOWATA COUNTY, OKLAHOMA 61

TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the soils that support rangeland vegetation are listed]

iGoldenrod=ememmosme e e m—c e e e i
]
] i

T 1 Total production | T
Soil name and ! Range site name ! ) i Characteristic vegetation | Compo-
map symbol ! iKind of year | Dry | isition
i : iweight | e i
T ! iLb7acre] i Pet
! ! i i ]
A@Bemmemm e - iLoamy Prairie------ B e E {Favorable 1 6,000 |Big bluestem====mm-ec—mcae—aaaa i 35
Apperson | iNormal ! 4,300 !SWwitChgrasg-m—-emcecocmmmoaaan 115
H iUnfavorable { 3,200 jLittle bluestem-—---—co—-auaoo 110
| ! { iIndlangrass---ececennmacaaa- ~=={ 10
} H i {Seribner panicum----~--ee----- 15
] I ] ] '
| ll 1 ¥ J
CaBeevmwcua- “hm——— iLoamy Prairie-----cc---- w————— |Favorable } 6,500 |Little bluestemM—====—-wcomeo-o 125
Catoosa i INormal i 5,000 }Big bluestemMeweec—mcccccmcneaaa i 20
| iUnfavorable | 4,000 |Indiangrass——--eeeococcceeeaa- i 10
| 1 ! iSwitchgrasse——--ccmcoomecucaa- i 10
1 i : iCanada wildrye--===c--ccmmea_- i 5
i | ! {Sidecats grama---—===~cccc-mna- i 5
H i : iTall dropseed-—-—cc-mmuaceo—o— iP5
i ' ' iLespedeza------ dwmmmmmeem———aa i 5
| ) H iDotted gayfeather--e-——eeecaa- E 5
t 1 1{ ]
] 1 + 1 i
CbB*; i i i 1 i
Cowetaw—=--- L iShallow Prairie--==----- dmm——— {Favorable | 3,500 [Little bluesteme=--—e—ccececaaaa- i 30
i iNormal i 2,300 {Big bluestemM-==v—-occcvumnecna- 115
i iUnfavorable | 1,500 {Indiangrass--—----ceom—wemoaao- 110
i ! , 1 Switchgrass—=emsecoccmmmma o {10
H ! j 1Tall dropseed------——ccccmu-- i 10
| H H iScribner panicum=-—-=—-ec---- -~y 5
i i 1 |Sidecats grama---=-=-—=-m=-—-u-x {5
i ! i {Prairie-clover—ece-ecemeccmmeooax Y
H ! ] iDotted gayfeather--===ce-e--n- 15
i ] i ] !
Bates-==cecmeea—- {Loamy Prairie---=---aeecccaao- iFavorable i 7,000 [Big bluestem—--ve—ccemmearaa—o '} 35
H {Normal i 5,500 jLittle bluesteme———=ecem=—auaco 725
i iUnfavorable | 4,500 |Indiangrass------——c-accee—ee--o i12
; H i 1Switehgrass---—c-cc-momeecu- i 5
i i H iLeadplant----=—emcemcmemmeoo— E 5
1 ) ] )
1 1 1 ] 1
CeC*: ' ' | ! i
Cowetg~——--voocu-o i3hallow Prairie--swa-eccaaaaa-o {Favorable ! 3,500 |Little bluestem--——-=-mmoac--- i 30
i {Normal i 2,300 |Big bluesteme—=-cceccmaccaaoao 115
i iUnfavorable | 1,500 |[Indiangrass-—-——=-—==-—--—cmc--o {10
i i H 1Switehgrass--——-—socemmemnmnoo P10
i 1 | iTall dropseed-=cccermwmcea—nus i 10
i | i !Scribner panicume--cecseeeaea- i 5
i ' ' |Sidecats grama------ ~memmm—mae I 5
i i 1 {Prairie-clover--—-=eececn——uee- i 5
i i H 'Dotted gayfeathere------- w----i 5
) 1 ] ]
I | ] ) 1
Eram-=eeee—ae--- ~==|Loamy Prairi@~=-ece--- ———————— ~{Favorable i 6,000 |Big bluestem------ B et | 30
i iNormal 1 4,200 [Little bluesteMem=mem-e—ccecraan P15
i {Unfavorable | 3,000 |Switchgrass---—---—--—-c—o-eea-o i 15
! | i 1 Indiangrass-—-==-e-cocmoeeoaax 110
' ' ! |Scribner panicum-—--ec-cecea—x i 5
i i t {Purpletop---=ecc-mommcme e i 5
1 | ; 1Tall dropseed==——=eemm—ceear—o i 5
| 1 H |Catelaw sensitivebrier-------- i 5
i 1 H jGoldenrod-memocccmmmmeem e i 5
I 1 [] [
| ] ] 1 1
DnB, DnC-=cwceccea-- {Loamy Prairie-----=mmeccccaaao |Favorable i 7,000 |Big bluestemMe=w-ecccamscccan—o i 35
Dennis | ‘Normal { 5,500 |Switchgrass———mwemeocmcccan_a- i 15
| iUnfavorable | 4,500 |Little bluestem=-=--acee—ce~a- » 10
! i ! jIndiangrass—=e=-—mcemccaacanaa i 10
i | ' {Scribner panicuf-=me——ce———aaw 15
H ! ! iPurpletop-==--=----- e —————— 1 5
! ' H iTall dropseed-=—=cecs—meecer——-- T5
! i | iCatclaw sensitivebrier~—eceea-- 15
i ] ] i 5
] |

See footnote at end of table.



62 SOIL SURVEY
TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
T T Total production | i
Soil name and 1 Range site name i i { Characteristic vegetation i Compo-
map symbol 1 {Kind of year | Dry | {sition
H i iweight | i
' i iLb/acre! T Pct
' ] ' i i
EHC*: 1 i i ' ]
Enders-——weemeecae- ==~1Sandy Savannah=ece———ececcecrnaa- iFavorable i 5,000 {Little bhluesteme~~ewowccaceen- ! 30
i {Normal 1.3,400 [Indiangragge-—--ccccmermcc—cco= {10
! iUnfavorable | 2,500 |Canada wildrye----- rm————————— {10
{ } i {Post cak---wmo—caemmmn ———————- -1 10
i i | 1Big bluestem---—-c—ewnomcaaan- '8
H H i [Panicumeseececcmccccmacccnecem iP5
i ] i ] i
Hector--—-—-ccauwaaax 1Shallow Savannah----- B iFavorable ! 3,200 jLittle bluestem | 45
i iNormal i 2,100 [Indiangrass--=—--=-= {10
H {Unfavorable | 1,400 |Post 0ak-=---meeccmeeax v 10
! i i {Big bluesteme-~-=----= B et i 8
: i i iScribner panigume------ceceaa- -1
[) 1 ] I ]
1 | ] I ]
ErD¥: ' | ! ! !
Erame=--ccacecae-- {Loamy Prairie-----weccccnccana- \Favorable | 6,000 {Big bluestemM-——r-ceccccaae——ax | 30
H iNormal i 4,200 |Little bluestem—------ rm—————— 115
| iUnfavorable | 3,000 [Switechgrasg----—=-cec---- —em——— 115
i | 1 iIndiangrass-———-—-wrcccmocacuoaao {10
: i ! {Seribner panicum-=-=-----e-aa- i 5
i ' { IPurpletop==--=====cu- ——————— -1 5
i ! i 1Tall dropseed=——-——---meeec——- -1 5
! i 1 jCatclaw sensitivebrier-------- i 5
! i | iGoldenrod---e-=wemccccmnuaocaao i 5
] 1 ] 1 ]
] 1 1 ] ]
Radley. ; i i : !
i ' | ' !
LHC®: ] ' | ! )
Liberale-=—======== \Loamy Prairie------ —rm————— e {Favorable i 6,000 {Big bluesteme-=-—-—comcmaneuax i 25
' iNormal | 4,200 jLittle bluestem—-——m=w=cacca—a P15
i yUnfavorable | 3,000 }Switchgrass---—~wececccccmneaa- V15
H 1 i {Indiangrass-------=—----- ama==] 10
[] t 1 ) ]
] | 1 1 1
Hectore-==« —————— IShallow Savannahe-esseccmccaa=a= |Favorable 1 3,200 jLittle bluesteme———ccsmccmcu-- 1 us
i {Normal | 2,100 {Indiangrass---—=--—ecccmamccna= 115
! iUnfavorable | 1,400 |Post oaK-====-ccecmeeaa- m———— i 10
i | ] {Blg blueStem-m-mmmc—cwwaaaaoo ¢ 8
i i | |Seribner panicum----------- wme] 5
] [] )
1 ] 1 i 1
NOB=wwcmcr e e ccccea {Loamy Prairie-~--eeccccccnoa-- \Favorable ! 5,000 {Little bluestem---e-==--- —————— i 25
Nowata i iNormal ! 3,300 |Big bluestem----- e ————— ! 20
i tUnfavorable | 2,200 (Indiangragss--—=-—--cceccccmaeaa= i 10
i ' H {Switchgragg------- e L -=1 10
! ! i |Seribner panlcum--——ce-cccenaa- i 5
| i } i |
OhfAmwmmmm e m e e iLoamy Prairie-——-—ee-cccoceeaa- {Favorable ! 7,000 {Big bluestem-wwe——cccmmmocaaca—— i 35
Okemah i iNormal { 5,500 !Switchgrass-~eecca—a—u-x m—————— P15
| iUnfavorable | 4,500 |Little bluestem—-----cccau-- -=1 10
! H i iIndiangrassm==—scmeooeacccaaaaox i 10
| | ! !Seribner panicum ————— I 5
d { i iPurpletop-------- R bt T i 5
| i i iTall dropseed-—-——wmemmcamaan. 5
! | i iCatclaw sensitivebrier----- -~=1 5
! i 1 jGoldenrod-==-ecccmmameceea- =] 5
] 1 ) ] 1
1 1 ] I [}
PaA, PaB-==-cwccea- iClaypan Prairie------ R {Favorable | 4,500 jLittle bluestemM-—ewecc—caaaaa- i 25
Parsons | iNormal ! 3,000 (Big bluestem—=-=w=mcc—e—a- we==={ 20
H lUnfavorable | 2,000 !Switchgragge=eeeeccacccacaa ~==1 15
i H | tIndiangrass-~--——cccccccccua-- 110
i | i {Sidecats gramge------- —————— i 5
H 1 | iGoldenrode-eemeccccca e I
i ! 1 iIndiancurrant coralberry------ 15
] ] ) ] )
] 3 1 I ]
ReBmmeemcc e {Loamy Savannahe--=-eecac—ocaa {Favorable ! 3,500 {Little bluesteme——emmmaa———o -=i 15
Riverton i iNormal 1 2,300 {Scribner panicume--=-ccccanea-- 110
H yUnfavorable | 1,500 {Big bluestem~=~eeec—a—a=x rmm———— i 5
! H | JIndiangrassescecmccmceacaaaaa- i 5
| H i iSwitchgrass—-——wswecccccccaanaa 15
] ] 1 1 []
| ) 1 i

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTI

VITY AND CHARACTERISTIC PLANT COMMUNITIES-~Continued

63

1 Total production
1

r T 1
| I |
Soil name and i Range site name ! i !  Characteristic vegetation | Compo-
map symbol | jKind of year | Dry | isition
: ] iweight | i
H 1 TLb/acreT i Pet
! i ! i i
ScB#*: i ! i ! }
Shidler--=-=-e----a- iVery Shallow-—-ceccecmwcmmmaaaao {Favorable i 2,500 !|Sideoats grama----—=--==~c—-a-- i 30
i iNormal i 1,300 |Little bluestemMw~-———eececouwm= 1 25
! {Unfavorable | 500 [Big bluestem------c-ce--- wm===] 5
i H ! iHalry grama------- e ——————— i 5
! | | iPurple prairie-clover----c----- 15
| i i | Threeawn-=-—==——comemmecmmeamax 5
i | | | 1
Claremore=s===---- iLoamy Prairie--——--e-cocccaeaa- \Favorable i 5,000 {Big bluestem-=-~m-cmem——mnceana- 1 30
i iNormal i 3,500 jLittle bluesteme~--cemucacana- i 15
H iUnfavorable | 2,500 |Indiangrass—----=-ce----- e———=i 15
1 | i iSwitchgrasg------- mm—mm———m——— i 10
H H i iSeribner panicum------ m—m————— i 5
i i H {Purpletop----- s ———— i 5
H ! i iTall dropseed-==c-c—eea== wam==] 5
i | i !Catclaw sensitivebrier------ --1 5
! H : |Goldenrod=ec-eomcmcmmunc e m—a 5
: i | i i
SkD¥: ' ! ] i '
Shidler-===eee——au- iVery Shallow==-=meccea- ——————— {Favorable | 2,200 |Sideoats grama--=-ccce-—eeecn-- 125
' INormal 1 1,200 ILittle bluestem—=—-ceccacamccea= } 20
H {Unfavorable | 500 |Big bluestem-—-=-cceemaccccunaa- 15
! | ! {Hairy grama------=-cccmmneccua- i 5
! H ! iPurple prairie-clover--------- i 5
H H i iTrideng==eceecsnomcememecneeeae i 5
| ! ) JThreeawn========-eec-co ~m—————— j 5
! i ] ! i
Kitleemosemcccmmae lEdge RocKkm—m—mmemeecccmcmeaaao {Favorable i 2,800 [Little bluestem-~—cccceccacec-- | 20
! INormal ! 2,000 {Sidecats grama-----s--cec==-a~ i 20
H iUnfavorable | 1,400 |Big bluegstem—=--eesmceccnmanax- i 10
H | i |Indiangrags==—-=-ce-ecacmancan i 10
H i ! I Tridens-==-eecsmecmcwmmcc e e y 10
! ! ! iHairy grama----------====- ~—--E 5
[} [] ] 1
i 1] 1 | 1
Limestone outcrop.! | : i E
i | i i i
SuC==mecmmrmmmee e {Loamy Prairie------- e ————— {Favorable i 7,000 |Big bluestem--=~-———cecccwrmacoaox i 35
Summit ! {Normal { 5,500 |Switchgrass——=--ceceaca—-- wm——=1 15
! {Unfavorable | 4,500 |Little bluestem-—-—w-ccm—e—cccc—a- 110
] ' ! iIndlangrass-—«-=-ce--—mcmeeaa—- i 10
! ' H !Seribner panicume--c-esmcwo—a== i 5
1 | ] ]
1 | ]

¥ See description of the map unit for

composition and behavior characteristics of the map unit.
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[Only the soils suitable for production of commercial trees are listed.

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY

information was not availablel

Absence of an

e

SOIL SURVEY

ntry indicates that

Management concerns
I T

Potential productivity
T

iBlack walnut==-=ac--- '
'

1 F T T
1 3 ] i
Soil name and { Ordi- | i i 1 |
map symbol { nation] Erosion | Equipment) Seedling | Important trees iSite | Trees to plant
! symbol! hazard |limitationimortality | 1index|
] Il 1 ] ] ) 1
! : : '. : o
] L] | I ] ] I
1 i ] ! ] ] ]
] | ] ] ] ] i
EHCH®: | i ' i ! i |
Enders-----——=-==- i bo 181light 1Slight 1Slight |Post oak=-womemeeo—- i 50 |
| i i ] ) i i
Hectoreeecmmeanaaa i 5d 1Slight iSlight iModerate {Eastern redcedarw-=-} 30 |
I i | ' ' | i
ErD¥; ] ! i i i i i
Eram. i | i ; ] : '
i ) { ; i | '
Radley-=w=-cecec———o i 3o 18light 1Slight 1Slight 1Black walnut-------- { 79 iBlack walnut,
i ) ! ) iNorthern red oak----{ 69 | pecan,
] i ] | 1Pin oak=====cccco-- { 82 | American sycamore,
] i | | {Common hackberry----| 68 | common hackberry,
] E i E iGreen ashe=—nae-—- «-=} 73 | green ash.
: ] : L] I } :
LHC#: ] ' ! ! | ! i
Liberal. ) : ' d ! i |
i i ! i | ! !
Hector-—ee==-wea-- i 5d {8light iSlight {Moderate |Eastern redcedar----} 30 |
| i i | i i )
L e i 30 1Slight 1S1light 1Slight iEastern cottonwood--] 90 |{Sweetgum,
Mason | H i ! iNorthern red cak---«| --- | bur ocak,
i : ] | iGreen ash-c<cec--- mem=| -== | green ash,
| ] ! i {Black walnut—==——e--- { «=- | black walnut,
i ] | i i ' ! pecan,
! ' | ] } i | American sycamore,
i i i i i i )
08===—~ wwmmm—————— Y 1Slight {Moderate |[Moderate |Bur ogk------cw-eea- { 75 {Bur oak,
Osage H i i i {Pecan-——m-eseccaa—a— i 50 | pecan.
! | i ] |Eastern cottonwood--{ 65 |
| i i | i i |
Ra, RD¥eeeemcecaa—a i 3o 13light 1Slight 1Slight {Black walnut-------- ! 79 {Black walnut,
Radley | H i i iNorthern red oak----| 69 | pecan,
i | i | {Pin oakw=ersmcacaaa- { 82 | American sycamore,
1 1 H | }Common hackberry----} 68 | common hackberry,
! i i i {Green ash-=ewaw~m-—-1 T3 | green ash.
' i | ' i | ]
ReBo=—~=m —mem——— | 5fF 1Slight !Slight iMcderate |[Eastern redcedar----} 35 |
Riverton i ] ' i i ] i
i ! i ] i 1 '
Wa-=——ccmaea cemmcwee| 3w 1Slight |Moderate {Moderate |[Pin oak-=weeccaca—e- | =-- {Green ash,
Wynona i | ! i {Pecan-=eemmn—eo—— ! === | bur oak,
i i i ' |Eastern cottonwood--{ 90 | pecan,
] i ] ' iGreen ash----------- } 76 | eastern cottonwcod,
{ i | | --- | American sycamore.
i i i i |

¥ See description of the map unit

for composition and behavior characteristics

of the map unit.
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[Only the soils suitable for production of commercial trees are listed]

TABLE 8.--WOODLAND UNDERSTORY VEGETATION

65

Total production

T T T
1 I t
Soil name and H i | Characteristic vegetation | Composition
map symbol t Kind of year | Dry weight |
1 1 ] )
1 1 1 ]
| 1 Lb/acre | i Pct
] [] 1 )
] ] 1 ]
EHC*: ] ! | !
Enderse---ceccaaaax iFavorable i 3,000 ILittle bluestemM-————cwsescmm—csescan e ———— ! 30
INormal ) 2,200 I INdiBNgrassS-—=--cemcccmccamcomcccccccc e ! 10
{Unfavorable i 1,500 |Canada wildrye-——c———cemmeccccmmecmeem——em : 10
i i 1Post oake==em—m= ——————— drmmi e ———————— ! 10
i | IBig bluestem=-==mmeemccmccc e —m— e ] 8
! | P ANiCUM~=———r e e e e mcc e —————e ! 5
] J ' |
Hector----eeeeaw-- {Favorable | 2,500 'Little bluestemMem=——e—ccecccccccmccomcecea—— ! 45
iNormal ! 2,000 'Indiangrasse—e———mcemcccmcccmccrmcccmm——— = ! 15
iUnfavorable | 1,200 IPOSt OaK=mmmmmmm e ' 10
) | 1Blg bluesteme-—===v - s mmm————— ! 8
E i !Seribner panicume----cemccmcmcccmccccceeaao E 5
)
I ] ] 1
ErD¥: ! ! | !
Eram. H ! ! !
] ] i !
Radley-==wow==u=u= {Favorable | 4,500 1Big blueStememmm—mammm e ] 40
iNormal { 3,000 {Indiangrass————wemmo—o————u- i mi——— ! 20
iUnfavorable ! 2,000 1SWitehgrasse—emeoecmmcc e ! 10
' ! |Eastern gamagrasS-------c-mceccmmcecmeoeaaa- ! 8
} | jLittle bluestem-—===m=c-m—==mem e —mmane— e ' 5
] ] ) 1
] ] 1 )
LHC*: | ! ! !
Liberal. | ' | 5
) ' | '
Hector-e-ceceeane |Favorable ' 2,500 ILittle bluesStemememmmomcmm e : us5
iNormal i 2,000 jIndiangrass—=——=mmmm oo e } 15
iUnfavorable i 1,200 1Post Oak-——-=smse e mmmcm——————— ! 10
i ] IBig bluestem=-ceeeee e e H 8
] H iSeribner paniguUmMe-ceeeeemomm o cmeeae ! 5
] ] 1 ]
] | 1 b
Mam—mmm e e e e iFavorable i 4,500 1Big bluestem-=—me——cc—cmcmmeeccmce——————— ! 25
Mason iNormal | 3,000 lIndiangrass--—--cecmmmcmmcomecoo- O, ! 20
iUnfavorable i 2,000 1SWitehgrass———vrocmmmcmrr o saa s mmm——————e ! 15
{ H jLittle bluestem----- e m— e —————— ! 10
i | lEastern gamagrass=-=«—-—==memmmecmccaemm————- ! 5
i | T T Lt T ! 5
i 5 ECompassplant ------------------------------- E 5
I ] 1 1
(O R L Tt L |Favorable i 5,500 1SWitchgrasseemeemcccmcmcc e e e e e e i 30
Osage iNormal ' 4,500 I Indiangrass-e—ee—cmeecmememme—m— e m——————— ! 15
iUnfavorable i 3,500 !Big bluestemme—-—cecccmcccmmmom o —mm——ae : 15
i i lEastern gamagras§==--==--=cemmccme—eeocaa—o- ' 10
| H !Little blueSteme——-ecemmcmcccom e e e ! 10
i | |Prairie cordgrassees-eeemmemccceccmceea———= ! 10
i 1 I SUNFLlOWE =~ a e e e mmm = ! 5
] i lEastern cottonwoode-——sseammmmmemoc e — oo j 5
1 ) ]
1 1 | 1
Ra, RD¥-ececccccana- iFavorable ] 4,500 IBig bDluesteMe—meemccccmm oo ! 40
Radley iNormal ' 3,000 iIndiangrass—=-=—eccemmeommmmmmm—— e S 20
iUnfavorable | 2,000 | SWitChErass-mmemmm—moecm e mm e S ! 10
) | {Eastern gamagrasS=======we=romemacmoca—a——- H 8
i i iLittle bluestemMeemrmr oo oo mmm e E 5
) [] 1
1 1 1 ]
ReBomeccccmeccnee iFavorable ! 5,000 1Big bluesteMeeemeeccemccccrc—ccmmcecmcmom—a- ' 15
Riverton iNormal | 3,500 ILittle bluesteme~m———mm-mcemmcm e ————— ! 15
iUnfavorable : 2,500 ISwitchgrassemmeemccmccccmcmmemmmmm——m——aean ! 10
i ) 1Indiangrass==e=meemecemeconmmmcm e ———————— H 5
] ' IScribner panicume=-emeceemme o m—————— ! 5
1 ] 1
+ I

3ee footnote at end of table.
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TABLE 8.--WOODLAND UNDERSTORY VEGETATION--Continued

Total production
T

L] T T
L] ¥ |
Soil name and ! i i Characteristic vegetation i Composition
map symbol i Kind of year ! Dry weight | !
] ) | ]
1 ] | 1
T T Lb7acre | ! Pct
1 ¥ i 1) ] -
I 3 1 |
O e et {Favorable | 4,500 fLittle bluestem-----ccmccmcccccccccceeee ———— 15
Wynona {Normal i 3,000 1Big bluestem-—=memccccccc e cmccecmce e e ' 10
{Unfavorable i 2,000 1 Indiangrasgee-meeeemcc o e ! 5
| ) ISwitchgras8e====eeecemc o | 5
i i L R T T ! 5
i i i i

% See description of the map unit for ccmposition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.

TABLE §.--BUILDING SITE DEVELOPMENT

See text for definitions

67

of "slight," "moderate," and "severe." Absence of an entry indicates that the soll was not rated]
H i i H i
S0il name and | Shallow H Dwellings H Dwellings H Small i Local roads
map symbol 1 excavations H without H with ! commercial | and streets
H i basements | basements | buildings {
k) T T T T
| E | E i
AeBememmcccvcceaa 1Severe: {Severe: iSevere: |Severe: iSevere:
Apperson | too clayey, { shrink-swell, | low strength, | low strength, ! low strength,
| depth to rock, | low strength, | shrink-swell, | shrink-swell, { shrink-swell.
| wetness. | wetness. | wetness. | wetness. i
1 1 ) [] )
I 1 [} ] 1
CaBr-c-cemccemee {Severe: {Moderate: 1Severe: iModerate: iSevere:
Catoosa \ depth to rock. | low strength, { depth to rock. | low strength, | low strength.
H | depth to rock, | | depth to rock, !
H | shrink-swell, | { shrink-swell. 1
1 (] ] ] ]
| ; ; | s
Coweta=—===ec—-eo {Moderate: {Moderate: {Moderate: iModerate: iModerate:
{ slope, { depth to rock, | depth to rock, | depth to rock, | depth to rock,
i\ depth to rock | slope. i slope. | slope. i 3lope.
[) ) 1 ] []
1] [ 1 1 ]
Bates-===== -~=m=~=iModerate: {Moderate: iModerate: iModerate: {Moderate:
| depth to rock. | shrink-swell. { depth to rock, | shrink-swell. { low strength,
i ! } shrink-swell. ; | shrink«swell,.
) 1 1 1 1
CeCH: E i | i i
Cowetam=m=mmmn-- iModerate; iModerate; |Moderate: 1Severe: {Mcderate:
{ slope, | depth to rock, | depth to rock, | slope. | depth to rock,
| depth to rock. | slope. | slope. i | slope.
[ ] ] 1 1
1 ] I 1 1
Eramee=essssuusan. [Severe: }Severe: iSevere: |Severe: |Severe:
i too elayey, { shrink-swell, | shrink-swell, { shrink-swell, | low strength,
| wetness. { low strength. | low strength, | low strength. i shrink-swell.
| i | wetness. ) H
1 1 ] ] []
I I ] 1 1
DnB, DPnCe=eeee=-- iSevere: 13evere: iSevere: i3evere: iSevere:
Dennis | wetness, | shrink-swell, { wetness, i shrink-swell, | low strength,
| too clayey. i low strength. { shrink-swell, | low strength. { shrink-swell.
i i } low strength. H '
] 1 i ] 1
EHCX i ] i i 5
Enders---=-e=ae-- iSevere: iSevere: |Severe: iSevere: {Severe:
| tooc clayey. } low strength, | low strength, | slope, | low strength,
i | shrink-swell. | shrink-swell, | low strength, | shrink-swell.
| i ! | shrink-swell. i
L] [] [ 1 ]
1 I 1 | 1
Hector---=-=----- |Severe: |Severe: iSevere: |Severe: {Severe:
! depth to rock. | depth to rock. | depth to rock. | slope, | depth to rock.
H H ) | depth to rock. !
] 1 1 1 )
] 1 I 1 1
ErD¥ i ] | i i
Eram--ceccccea-- 1Severe: 1Severe: 1Severe: iSevere: |Severe:
{ too clayey, { shrink-swell, | shrink-swell, { shrink-swell, | low strength,
| wetness, \ low strength. ! low strength, | low strength. | shrink-swell.
' ¢ | wetness. J i
1 ) ] 1 ]
I ] I ] I
Radley-=====e=== |Severe: }Severe: |Severe: |Severe: iSevere:
| floods. { floods, I floods. i floods. | floods.
] [ ] ] ¥
I 1 ] | ]
KaD--oecommccee e iModerate: iModerate: iModerate: iModerate: {Moderate:
Kanima | too clayey. i low strength, i low strength. i low strength. | low strength.
] 1 1 ] ]
LHCH*: E ; ; E ;
Liberal--------- iSevere: iSevere: iSevere: {Severe: 1Severe:
{ wetness, | shrink-swell. { shrink-swell, { shrink-swell. ! shrink-swell.
| too clayey. ' { wetness. i i
[} ] | 1 ]
1 1 I 1 ]

See footnote at end of table.
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68 SOIL SURVEY
TABLE 9.--BUILDING SITE DEVELOPMENT--Continued
: .'
Soil name and | Shallow Dwellings Dwellings Small i Local roads
map symbol i excavations without with commercial i and streets
1 basements basements buildings i
T T
[} 1
! i
LHCH: : i
Hector=—--===c=- ISevere: Severe: Severe: Severe: 1Severe:
{ depth to rock. depth to rock. depth to rock. slope, | depth to rock.
H depth to rock. 1
H !
Mameem———— we~=====)Moderate: Severe: Severe: Severe: |Moderate:
Mason { too clayey, floods. floods. floods. | floods,
{ floods. { shrink-swell.
i i
NOBem—cemmmmm e e |Severe: Moderate: Severe: Moderate: iSevere:
Nowata i depth to rock. depth to rock, depth te rock. depth to rock, { low strength
! shrink-awell, shrink-swell, ;
! low strength. low strength. |
i \
Owh, i i
) 1
] i
i :
i i
|
i
]
[l
1
1
I

Paa,

Riwerton

ScB*:

Shidler---=--=--

Claremore-=—---

SKkD*:

Shidler-~-—=-=--

Limestone
outcrop.

1
|
1
]
t
1
I

Severe:
too clayey,
wetness.

Severe:
wetness,
floods,
toc clayey.

Severe:
wetness,
too clayey.

Severe:
floods.

Moderate:
too clayey,
small stones.

Severe:
depth to rock,
large stones.

Severe:
depth to rock.

Severe:
depth to rock,
large stones.

Severe:

depth to rock.

Severe:
too clayey.

See footnote at end of table.

T
]
1
|
1
I
v
[}
T
|
i
]
¢
]
1
i
]
I
b
i
)
)
]
'
1
1
1
'
|
[}
]
1
b
[}
]
[}
!
|
1
i
1
1
1
|
]
L}
H
}
[}
[}
1
b
!
1
]
]
!
|
I
|
|
[
1
1
i
i
i
'
}
[l
[}
]
[}
]
]
]
[}
!
I
|
1
'
i
|
|
|
|
1
]
1
}
¥
[}
]
]
]
1
]
J
1
}
)
[}
1
I
]
)
]
1
1
!
]
1
1
I
{
]
|
|
)
|
i
|
1
L
]
i
]
L}
)
)
¥
]
1
b
!
1
!
I
!
1
1
I
(
I
]
1

Severe:
low strength,
shrink-swell.

Severe:
wetness,
floods,
shrink-swell.

Severe:
Wwetness,
shrink-swell,
low strength.

Severe:
floods.

Slight—we==--ue-

Severe:
depth to rock,
low strength,
large stones.

Severe:
depth to rock.

Severe:
depth to rock,
large stones,
low strength.

Severe:
depth to rock.

Severe:
low strength,
shrink-swell.

Severe:

low strength,
wetness,
shrink-swell.

Severe:
wetness,
floods,
shrink-swell.

Severe:
wetness,
shrink-swell,
low strength.

Severe:
floods.

Slight---==-----

Severe:
depth to rock,
low strength,
large stones.

Severe:
depth to rock.

Severe:
depth to rock,
large stones,
low strength.

Severe:
depth to rock.

Severe:
wetness,
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

wetness,
shrink-swell,
low strength.

Severe:

e
floods.

e
d

low strength,
large stones.

Severe:

e
d
large stones,
low strength.

Severe:

Severe:
low strength,
shrink-swell.

e e e R e T A o e e i e e T m —  m — — — ——— i e S ] ]

Slighf---c=--mu-

epth to roeck,

e
depth to rock.

epth to rock,

e
depth to rock.

low strength,
shrink-swell.

wetness,
floods,
shrink-swell.

Severe:
low strength,
shrink-swell.

Severe:
floods.

Slight.

Severe:
depth to rock,
low strength,
large stones.

Severe:
depth to rock,

Severe:
depth to rock,
large stones,
low strength.

Severe:
depth to rock.

Severe:
low strength,
shrink-swell.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

T T T T 1

1 ] | I ]
Soil name and | Shallow i Dwellings ! Dwellings ] Small ! Local roads
map symbol 1 excavations , without | with i commercial i and streets

| ) bagements i basements 1 buildings i

T L T T T

| ; i :' :’

Wammmmemrmmmee e iSevere: {Severe: |Severe: |Severe: iSevere:
Wynona wetness, | wetness, | wetness, { wetness, \ floods,

i floods, | floods. i floods. | low strength.

] ] 1 ]

1 ] 1 1

i
{ floods.
1
1

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 10,--SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions

of "slight," "moderate," "good," and "fair." Absence of an entry indicates that the soil was
not rated]
T ! ] ] i
Soil name and 1 Septic tank { Sewage lagoon | Trench i Area \ Daily cover
map symbol | absorption i areas H sanitary i sanitary { for landfill
1 fields i H landfill | landfill i
H T T i T
i i | i i
AeBummmmommm e ae iSevere: Moderate: iSevere: 1Severe: {Poor:
Apperson | percs slowly, { depth to rock, | too clayey, | wetness. | too clayey.
\ depth to rock, | wetness. { depth to rock, | '
| wetness. H ! wetness. ' i
[ { 1 I ]
1 ] ] 1 ]
CaBemcremcme e e e {Severe: 1Severe: 1Severe: 1Slighte——==ea-ccue- {Fair:
Catoosa { depth to rock. | depth to rock. | depth to rock. | } thin layer.
] 1 1 1 [}
] ] ] 1 ]
CbB#%: i i i i i
Cowetammmmmm=n »====|Severe: |Severe: |Severe: 18light—-=====-- --=-{Poor:
| depth to rock. | depth to rock. | depth to rock. | ! thin layer,
t t ] (] ]
] ] L] 1 ]
Bates--—-ec-cceme-o |Severe: |Severe: |Severe: iSlight-meneca-- «={Fair:
! depth to rock. | depth to rock. | depth to rock. | { thin layer.
b 1 1 ] 1
1 i 1 ) I
CeC¥: ; i i ! !
Cowetammmmmmmn—eme 1Severe: iSevere: {Severe: {Moderate: {Poor:
| depth to rock. | depth to rock. | depth to rock. | slope. { thin layer.
) ) ] i []
1 I 1 1 i
Eramese-———weemeec—ca iSevere: |Severe: iSevere: |Severe: \Poor:
{ percs slowly, | depth to rock. | too clayey. | wetness. { thin layer.
| wetness ! | ] |
{ depth té rock. | | i |
] 1 1 ] ]
1 ] $ 1 1
DnB, DnCe--=wecoe=mx }Severe: {Moderate: {Severe: {Severe: {Poor:
Dennis { percs slowly, i slope. i too clayey. | wetness. | thin layer.
1 t . ] ] ] i
E wetness |= i E ;
EHC¥: ! ' | i i
Enderg--==-ce---- --=-|Severe: {Severe: 1Severe: iModerate: iPoor:
| percs slowly. i slope. i depth to rock, | slope. | too clayey.
' i | too clayey. : :
] ] 1 ) 1
1 1 [] ] ]
HecLOorwm=—m—meaaaenaa iSevere: {Severe: {Severe: iSevere: |Poor:
\ depth to rock. | slope, } depth to rock, | seepage. ! thin layer.
i ! depth to rock, | seepage. i i
| | seepage. | i )
! [ i | i
ErD¥; ! i ! | i
Erame-~==ee--- --=——==|Severe {Severe: iSevere: {Severe; iPoor:
| percs slowly, { depth to rock. | too clayey. E wetness. { thin layer.
} Wetness i ' i i
! depth to rock. | ! : !
] 1 [] ] 1
t 1 1 ] 1
Radley-==-===~ w===={Severe: {Severe: }Severe: |Severe: 1Good.
i floods. ! floods. { floods, | floods. H
1 ) [] ) []
] 1 1 ] 1
KaDemmmmeeaa ——————— 18light=—ee=cmaa=x iModerate: iModerate: 181light~==--~ w====|Fair:
Kanima H | seepage, | too clayey. ! | too clayey.
! E slope., i i |
[] [] 1 1
LHC*: E ! i E ;
Liberalesr——ce-- -==={Severe;: IModerate: |Severe: {Moderate: iPoor:
| percs slowly, { depth to rock, | toco clayey, i slope. | too clayey.
| wetness, H | wetness. | H
| 1 ] 1 )
I 1 ] 1 1
Hector------ e |Severe: iSevere: {Severe: iSevere: {Poor:
} depth to rock. | slope, | depth to rock, | seepage. \ thin layer,
! | depth to rock, | seepage. } |
| | seepage. ! | 1
[] t ] ] 1
i 1 1 i 1

See footnote at end of table.
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TABLE 10,--SANITARY FACILITIES-~Continued

T T T T T
1 ] | | [}
301l name and | Septic tank { Sewage lagoon | Trench i Area ! Daily cover
map symbol | absorption 1 areas i sanitary i sanitary { for landfill
| fields | {__landfill {____landfill |
T T T T
E i i :' a‘
D -|Severe: 18lightemeecccanaa !Moderate: 'Moderate: \Fair:
Mason | percs slowly. i i floods, ! floods. ! thin layer.
i i { too clayey. i H
! ! i | ]
NOB=memccm e |Severe: {Severe: |Severe: I1Slighteeemecaanaea {Poor:
Nowata | percs slowly, | depth to rock. | depth to rock. | i small stones.
| depth to rock. | H H H
i H i i i
Ow¥ H H 1 H ]
Oil-waste land H ' ! ' i
] ] ] 1 ]
1 ] 1 1 1
OKA=—mm e e e iSevere: 1Slight meeemceeaaa |Severe: |Severe: {Fair:
Ckemah | percs slowly, { | too clayey. | wetness. { thin layer,
| wetness. | i i i
i i : i i
[ e L iSevere: |Severe: {Severe: {Severe: {Poor:
Osage { percs slowly, { floods, i floods, { flcods, | wetness,
{ floeds, | wetness. | wetness, | wetness. | too clayey.
{ wetness. ! | too clayey. ! |
: i | i i
Paflemmcmmcmmm e iSevere: iSlight-===u- ~wmw=|Severe: iSevere: {Poor:
Parsons ! percs slowly, i i too eclayey. | wetness, { too clayey.
| wetness. ! i i |
| i i i i
PaBeeeeemm e rc e e iSevere: {Moderate: {Severe: \Severe: {Poor:
Parsons | percs slowly, | slope. ! too clayey. | wetness. | too clayey.
! wetness. ! H { i
) ¥ | 1} ]
1 ] | ] |
Pek, i i i i ;
Pits { : i i ]
i i i : i
Ra, RD¥ecmcccccaa iSevere: |Severe: 1Severe: iSevere: jGood .
Radley \ floods. | floods. | floods. { floods. ;
t [] [] ) ]
1 1 ] 1
ReB-mccccm e 1Slight-emecacaaa- |Moderate: |Moderate: 18light—eeeacaaaa- iPoor:
Riverton H | seepage, | too clayey. i | small stones.
) { small stones. i i ;
(] ) 1 1 '
1 1 1 i )
ScB¥: I ' ' | '
Shidler-----cceccaaa- iSevere: {Severe: iSevere: 1Slighte—cececeuax {Poor:
{ depth to rock, | depth to roeck, | depth to rock, | i thin layer,
| large stones. | large stones. { large stones. ! | large stones.
1 1 ] 1 ]
] 1 ] 1 1
Claremore-=-—-——a——--- iSevere: iSevere: iSevere: i8light=-==m=oumm- 1Poor:
| depth to rock., | depth to roeck. | depth to rock. | { thin layer,
' ' I ! ! area reclaim.
] ] ] ] ]
] ] | ] |
SKD*; ] H i i '
Shidler---wecaeee-- iSevere: iSevere: {Severe: 1Slightecemmeemmaa {Poor:
\ depth to rock, | depth to rock, | depth to rock, | | thin layer,
| large stones. | large stones. { large stones. ! | large stones.
] ] [ 1 1]
] I 1 1] 1
Kitieemmmoomceaaaan 1Severe: |Severe: 1Severe: iSlight-===war-===Poor:
I depth to rock., | depth to rock, | depth to rock. | i thin layer.
H ! slope. ! ; !
] H | 1 i
Limestone outcrop. | H i H H
) i ] 1 ]
i ] ] 1 |
SuC--mcmccm e iSevere: {Moderate: |Severe: 1Severe: | Poor:
Summit \ percs slowly, i slope. | too clayey, | wetness. { too clayey.
| wetness. i ! wetness. | i
) ] ] [] 1
] 1 1 1 1
R ettt iSevere: iSevere: iSevere: 1Severe: {Fair:
Wynona | percs slowly, | wetness, | wetness, | wetness, | too clayey.
| wetness, i floods. | floods. | floods. :
i floods. 1 i i i
| i i i i

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 11.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions

small stones,
area reclaim.

of "good," "fair," and "poor." Absence of an entry indicates that the soil was not rated]
T i i T
Soil name and H Roadfill ! Sand i Gravel H Topsoil
map symbol | H i 1
[] ] | ]
: : + "
I | I 1
i i i i
AeBecmccc e == {Poor: iUnsuited: jUnsuited: 1Fair:
Apperson { low strength, | excess fines. | excess fines, | too clayey,
| shrink-swell, i i | thin layer.
1 ] I ]
1 1 | ]
CaB-==m-mmmeeac e |Poor {Unsuited: iUnsuited: |Fair:
Catoosa { low strength. | excess fines. i excess fines. i thin layer.
] ] t ]
1 1 1 I
ChB*: H ' | i
Cowetam—=mememeeeaee {Fair: iUnsuited: ‘Unsuited: ‘Falr:
{ low strength, \ excess fines. { excess fines, { thin layer,
| slope,. i | i
i i i )
Bates-m—m-mcmccaaeoao {Poor: tUnsuited: iUnsuited: iGood.
i thin layer. i excess fines. { excess fines. i
L 1 i ]
] ] 1 I
CeCH*: i i | i
Cowetam——mcmmccccmea- \Fair: IUnsuited: jUnsuited: |Fair:
! low strength, | excess fines. { excess fines, | thin layer.
! slope. H i i
i i i |
Eramer=se——se—emceaeaae {Poor; iUnsuited: iUnsuited: |Fair:
{ low strength, | excess fines. | excess fines. | thin layer.
| shrink-swell, H H i
i thin layer. i i i
) ) 1 L]
I 1 | k]
DnB, DnC===+=r=waw==-={Poor: jUnsuited: iUnsuited: {Fair:
Dennis ! low strength, | excess fines,. | excess fines. } thin layer.
| shrink-swell. ] ] i
] ] 1 I
1 ] i I
EHC¥*: H | H !
Enders-=--e-=eccea--- |Poor iUnsuited: iUnsuited: | Poor:
| low strength, | excess fines. | excess fines, { thin layer,
| shrink-swell. i H | small stones.
] ) 1 1
| ] 1 4
Hector—=-ececmacecca—-- iPoor: \Poor: |Poor: {Poor:
| thin layer. \ excess fines, { excess fines. ! thin layer,
1 i H | small stones,
; i ) | area reclaim,
] 1 ] 1
] 1 ] [}
ErD¥#: | i i !
EraMeeeeceeceeanacaaaa {Poor: tUnsuited: {Unsuited: {Fair:
| low strength, { excess fines. | excess fines. i thin layer.
{ shrink-swell, } H |
i thin layer. i i 1
] 1] ] L]
] ] ] |
Radley-==-cc-cccmcua-- \Fair: iUnsuited: {Unsuited: 1Good.
! low strength, | excess fines. | excess fines. i
! shrink-swell. | i i
1 1 ) )
] 1 ] 1
KaDeemmmmm e e e {Fair: iUnsuited: iUnsuited: {Poor:
Kanima y low strength. ! excess fines. { excess fines. { small stones.
1 ] ] ]
1 1 1 )
LHC*: i i i |
Liberale-ccccmmccaaan {Poor: {Unsuited: {Unsuited: {Fair:
i shrink-swell, | excess fines. | excess fines. i thin layer,
i i ! | too clayey.
] (] 1 4
I 1 1 ]
HectOr==-=emmeceeeea— {Poor: {Poor: {Poor: 1Poor:
thin layer. i excess fines. { excess fines. i thin layer,
[] 1} ]
: i |
] ] |
] ] ]
1 1 1

See footnote at end of table.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued

73

T T T 1
] 1 3 [}
S0il name and | Roadfill ! Sand | Gravel i Topsoll
map symbol i i i H
i i i ;
T T H i
i [l t 1
i | i i
Mg=~wmmmemccm e cc e a ‘Fair: {Unsuited: iUnsuited: |Fair:
Mason i low strength, | excess fines. | excess fines. i thin layer.
! shrink-swell. ; i |
1 i ] )
| b 1 1
NOBumemccccc e {Poor: tUnsuited: {Poor: iFair:
Nowata 1 low strength. | excess fines. | excess fines. ! small stones.
1 ] | 1
1 ] I 1
Ow¥, [ ! | ;
0Oil-waste land 1 i i )
1 ] ) 1)
1 L] 1 )
OKAmmo e e e e e e {Poor: iUnsuited: {Unsuited: 1Good.
Okemah ) low strength, | excess fines. i excess fines. |
! shrink-swell. ' i |
1 ' [] ]
I ] 1 ]
o e e {Poor: iUnsuited: {Unsuited: {Poor:
Osage { wetness, ! excess fines. | excess fines. | wetness.
| low strength, i i i
| shrink-swell. ' | |
1 ] ] 1
] | 1 1
PaA, PaBee=r—necceaaeo {Poor: iUnsuited: tUnsuited: {Fair:
Parsons i low strength, | excess fines. ! excess fines. i thin layer.
| shrink-swell. ! i i
1 1 1 1
[ I I |
PL¥, ! ! i |
Pits ! ) i !
; H i i
Ra, RD¥--ececccceeae {Fair: {Unsuited: tUnsuited: 1Good.
Radley ! low strength, | excess fines. | excess fines. |
! shrink-swell, i i !
1 ] 1 ]
1 1 ) 1
ReBe—mm e e 1G00g=mmmmsmm e iUnsuited: |Poor: {Poor:
Riverton i | excess fines. { excess fines. | thin layer,
' i ] ! small stones.
] 1 ) ]
[} 1 1 I
ScB*: i : | 1
Shidler--=--eeceeee-- \Poor: tUnsuited: iUnsuited: {Poor:
i thin layer, i excess fines. | excess fines. { thin layer,
\ low strength, i i { large stones.
| large stones. | 1 i
1 ] 1 ]
1 I i 1
Claremorg-========--- {Poor: iUnsuited: tUnsuited: {Fair:
} thin layer, | excess fines. \ excess fines, ! thin layer,
i i 1 | area reclaim,
] 1 1 |
] 1 1 ]
SkD¥*: i ] ] i
Shidler~—=~ccacacaaa- 1Poor: iUnsuited: tUnsuited: |Poor:
} thin layer, | excess fines. | excess fines. i thin layer,
i low strength, i . i { large stones.
| large stones. ! | H
1 1 | 1
1 | t 1
Kitjeooommmmcmecce e {Poor: iUnsuited: tUnsuited: \Poor:
I thin layer. | excess fines. { excess fines. ! thin layer.
] 1 ] ]
] 1 ] 1
Limestone outcrop. i i i i
1 1 ) ]
1 I i I
SUCmmmmme—ecm e {Poor; tUnsuited: iUnsuited: jFair:
Summi t ! low strength, | excess fines. | excess fines. ! thin layer.
! shrink-swell. ) i i
1 1 ) )
1 ] 1 ]
Wammmmmmmr e e e -==(Poor: tUnsuited: iUnsuited: 1Fair:
Wynona low strength. i excess fines. { excess fines. | too clayey.
1 ] 1
] 1 !

¥ See description

of the map unit for composition and behavior characteristics of the map unit.



74

TABLE 12.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary.

of "slight," "moderate," and "severe."

evaluated]

SOIL SURVEY

See text for definitions

Absence of an entry indicates that the socil was not

Limitations for--

-

Features affecting--

r
1 4
Seoil name and | Pond | Embankments, | Aquifer-fed | | Terraces i
map symbol i reservoir {  dikes, and } excavated 1 bBralnage | and ! Grassed
ek areas L levees i __pends i \__diversions L waterways
T 1 T
E 5 : i :' E
AeBecccecm e em tModerate: iModerate: |Severe: iWetness, \Percs slowly, |Percs slowly,
Apperson \ depth to rock.! unstable fill,| slow refill. | percs slowly. | wetness. | wetness.
! | thin layer, ; 1 i i
i | compressible. | i i i
] 1 1 ] ] )
I 1 [ 1 ] 1
CaBeemmmmcmme e |Severe: iModerate: |Severe: iNot needed----- iDepth to rock, {Rooting depth,
Catoosa \ depth to rock.) unstable fill,|{ no water. H { rooting depth,| droughty.
| ! piping, i i | droughty. i
H | thin layer. i i | H
i i i i i i
CbB¥*: ) i i i ] i
Coweta—--=m=c==eo {Severe: iSevere: iSevere: iNot needed--~-- iDepth to rock, }Droughty,
| depth to rock.| thin layer. ! no water. { | rooting depth,| rooting depth,
; i i | | slope. | slope.
3 1 1 1 1 1]
] I I i i 1
Bates-=emcecceca- iSevere: {Moderate: iSevere: iNot needed----- {Slope, {Slope,
| depth to rock,; thin layer. { no water. i { depth to¢ rock,| erodes easily,
| erodes easily.| i i { erodes easily.i rooting depth,
] ) 1 1 )
¥ ] 1 1 ] 1
CeC#*: 1 H i i i |
Cowetamvm—-mma== {Severe: iSevere: iSevere: iNot needed=-=-~ iDepth to rock, {Droughty,
| depth to rock.| thin layer. { nc water. i | rooting depth,| rooting depth,
i ] E ; i slope. { slope.
1 I 1 1 1
i I 1 I I 1
Eraee===== ——————— 18light-——=ca--- | Moderate: |Severe: {Percs slowly---|Percs slowly---|Percs slowly.
! ! unstable fill,| no water,. i i i
i | thin layer. H H ' !
H i i i i |
DnB, DnCe-=m--—=ae 1Slight-=-~====- ~i1Moderate: |Severe: {Percs slowly---|{Percs slowly---{Percs slowly.
Dennis H | unstable fill,! no water. | i |
! | compressible, | i i !
| i piping. ; t ; i
i i i ! : i
EHC*: ! i : ' | i
Enders----~=-=-- {Moderate: |Severe: |Severe: iNot needed--~-= iSlope, {Erodes easily,
i depth to rock.! low strength, | deep to water,| | depth to rock,| percs slowly,
H { compressible. | large stones. | | erodes easily.! slope.
1 ] 1 ) ) )
1 ] I 1 i [
Hectore==mw-weoeaaa |Severe: |Severe: iSevere: iNot needed-~=== {Stope, iDroughty,
| depth to rock,! thin layer. { no water. H | depth to rock,! rooting depth,
| seepage. ! E ! i rocting depth.! slope.
] ' 1 ] 1
] ] I i I b
ErD#* i i ; i } !
EramMeeeeeeeccaea= iSlight==e=r-w-- |Moderate: |Severe: iPercs slowly---|Percs slowly---|Percs slowly.
H ! unstable fill,!| no water. ! ! i
1 { thin layer. | o H i i
i i i i i i
Radley~====c=cc-o iModerate: {Moderate: {Severe: iFloods——------- {Floodg-=-==-==== {Favorable,
{ seepage. ! low strength, | deep to water.| i i
! { piping. i i 1 i
i i i i i i
KaDmmemommccmeeen iModerate: {Moderate: {Severe: iNot needed----- iNot needed----- iNot needed.
Kanima | seepage. | seepage, { deep to water.] 4 |
) ! low strength. | i | '
i | b i i i
LHCH: | i i i i i
Liberal===cer==-= iModerate: {Moderate: |Severe: iNot needed-----{Erodes easily, jErodes easily,
i slope. { compressible, | slow refill. | | wetness, | percs slowly,
H | low strength, | | | percs slowly. | slope.
! \ shrink-swell. | : i i
i ; i i : !
Hector-=m=——===x iSevere: {Severe: iSevere: iNot needed--=-- iSlope, iDroughty,
{ depth to rock,! thin layer. | no water. ! { depth to rock,| rooting depth,
| seepage. | i i | rooting depth.| slope.
1 ) t 1] ] )
] 1 ] ! 1 |

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued
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T Limitations for-- T Features affecting-- o
301l name and | Pond T Embankments, | Aquifer-fed | ] Terraces v
map symbol | reservolr | dikes, and i excavated 1 Drainage | and i Grassed
| areas | levees | ponds ] | diversions ] waterways
T T T T - T T
; ; ; e : ;
Ma-e=ceccccccaaao {Moderate: iModerate: {Severe: iNot needed--=== iNot needed=---- iNot needed.
Mason | seepage. i unstable fill,| no water, i i i
i i piping, j i i I
1 i compressible. | i i i
[] ) ] ] 1 1
L] ] 1 | I I
NOBe=mem e e e e e iSevere: iModerate: |Severe: iNot needed=~=---~ {Rooting depth |Droughty.
Nowata | depth to rock.i thin layer, | depth to rock,! | |
! ! low strength. | no water. ' |
] | t ] ] ]
(] I i ] ] I
Owt, i i i i i )
Oil-waste land ! i i | | i
1 [} 1 1 1 1
1 ] I 1 1 1
OkA=mmmmcmc e e e e 1Slightemmmemaum \Moderate: iSevere: |Percs slowly---|Percs slowly---|Percs slowly.
Okemah ! | unstable fill.} no water. ' | |
' ] i ] 1 1
] ] I ] | I
o T i8light=meeeeuu" iModerate; |Severe: iFloods, {Percs slowly, |Percs slowly,
Osage i | shrink-swell, | slow refill. | peres slowly, | wetness,. | wetness.
1 ! low strength, | | wetness. i i
! | compressible. | i i i
) ] ] 3 ! i
1 I I ] | )
PaA, PaB--e-cc--- 1Slighteeememraax | Moderate: |Severe: {Percs slowly, iPercs slowly, (Percs slowly,
Parsons i \ unstable fill,| no water. | wetness. | wetness. | wetness.
| | compressible. | | i H
: ] i i i i
PR i ; i ! ; i
Pits i i i i i i
i i i i : i
R {Moderate: iModerate: {Severe: {Floods~--===o--- {Floodse=eememmm iFavorable.
Radley \ seepage. i low strength, | deep to water.. | i
H | piping. ! i i i
i ) | i i i
[ R it iModerate: iModerate: |Severe {Floodg-====ee== {Flocds======emu iFavorable.
Radley | seepage. ! low strength, | deep to water.| i i
i { piping. i i ! i
i i i i i )
ReBeeeemmeccanaan |Severe: iModerate: 1Severe: iNot needed----- iErodes easily |Droughty.
Riverton | depth to rock.] unstable fill,| deep to water.|] i i
1 | piping. | i i |
i i i I i i
ScB¥; i i i i i i
Shidler-—-—eeeaa- iSevere: |Severe: |Severe: iNot needed===-- iDepth to rock, [Rooting depth,
{ depth to rock.}{ depth to rock.| no water. 1 } large stones., | large stones.
) ) ] ] ] ¥
1 ' I 1 I [
Claremore====-=- jSevere: iSevere: 1Severe: iNot needed-===- {Depth to roek |[Rooting depth.
} depth to rock.} thin layer. ! no water. i i |
r ' ] t | b
[ 1 1 ' 1 ]
SkD*: i : ! , | '
Shidler--------—- |Severe: iSevere: iSevere: iNot needed===== iDepth to rock, {Roocting depth,
\ depth to rock.: depth to rock.i nec water. ! | large stones. | large stones.
] 1 ) ] ] ]
] 1 1 1 1 ]
Kitl-==oemrmem—am iSevere: iSevere: |Severe; iNot needed---<- iNot needed-=--- INot needed.
! depth to rock.} depth to rock., deep to water.| i
[} 1 ] ] 1 ]
] 1 ] ] { 1
Limestone 1 i i i 1 |
outerop. H 1 ) i i i
i i i i i i
SUC——mm e e 18lighte==ceaaa- |Severe: {Severe: {Percs slowly---|Percs slowly, |(Percs slowly,
Summit 1 | compressible, | slow refill. | | wetness. | wetness.
1 ! plping. | i i |
) 1 i i i i
Waememmccccaeeee 18lightememmmamn iModerate: {Severe: {Floods, iNot needede===- iWetness.
Wynona compressible, | slow refill. | percs slowly. |
] ] ]
i | (
1 | 1

]
{ unstable fill.
1

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 13.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary.

SOIL SURVEY

See text for definitions

of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not ratedl
I ! = v
So0il name and ; Camp areas H Picnic areas H Playgrounds | Paths and trails
map symbol ! 1 ) |
| i ] i
' ] J 1
i i | |
AeBe—wocccmccaee «=+w=—=!Moderate: jModerate: iModerate: iModerate:
Apperson | too clayey, { wetness, | toco clayey, ! too clayey.
| wetness, | too clayey. | wetness, i
i percs slowly. ! | percs slowly. !
) ) 1 1
] 1 i [}
CaBecccmcccmm e e 1Slight=—mecceccmcnao 1Slight==ccccccmcaaaac iModerate: 181light.
Catoosa | | { depth to rock, i
1 ' | slope. i
i i ) i
CbB*: | i | i
Cowetaummmmm e e 15light=mecmmec e 18lightem—ececcccccaaa |Severe: {Slight.
| i \ depth to rock, H
i i { slope, }
| H ! large stones. ]
] 1 1 1
] 1 1 [}
Bates-—--emcomnummaaao 18lighteceeeee- mm——— 1Slighte—mmmmsneaeceen {Moderate: iSlight.
i } i slope, i
! H { depth to rock. !
[] ] ] ]
1 1 1 I
CeC*: ! i ] |
Cowetam=—=me—ccmcean ‘Moderate: {Moderate: |Severe: 1Slight.
! slope. { slope. | depth to rock, 1
! [ ! slope, !
) i , large stones. !
] i ] ]
I 1 I ]
Eramee-ececeecceamaaaaa- iModerate: 18light-—---=-~~ e ——— iSevere: 1Slight.
{ percs slowly, H | slope. |
| wetness. ] : i
i i | i
DnB, DnCe—-=m=wew- ===={Moderate: 1Slighte-cmccmmenaaeae {Moderate: 181light.
Dennis | wetness, | | percs slowly, H
| percs slowly. i i slope, H
i ! | wetness. !
i i | }
EHCH*: i i i |
Enders——=mececaecaaaaaa {Severe: {Moderate: [Severe: iSlight.
| percs slowly. { slope. { slope, ,
: i ! percs slowly. !
) ] ] 1
1 1 I 1
Hector--—-—--e---- rm———— tModerate: {Moderate: iSevere: 1Slight.
! slope. | slope. { slope, i
1 | i depth to rock. |
H ! ) |
ErD¥*: | | ] i
Eram--—-cecmceeeeeee --=iModerate: 1Slighteceemccacacaaaa {Moderate: 1Slight.
! percs slowly, 1 | slope, /
! wetness. H | percs slowly, |
' i | Wwetness. !
i ! | i
Radley~==c=mcccaaaa— 1Severe: {Moderate: iSevere: 1Slight.
| floods. { floods. \ floods, }
] 1 [ ]
] 3 ] |
KaD=====- wmmmmm e ————— \Moderate: {Moderate: \Moderate: IModerate:
Kanima | too clayey. | too clayey. { toc clayey, | too clayey.
i ' ! slope. !
' i , i
LHC®: ! i i i
Liberal-ceececcmcumeaa ‘Moderate: {Moderate: iSevere: iSlight.
percs slowly, i slope. | slope. i
] 1 3
| | |

]
]
| wetness.
t
t

See footnote at end of table.
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued
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T T T T
1 ] | '
Soil name and H Camp areas i Picnic areas ) Playgrounds i Paths and trails
map symbol ! H i i
i i i i
T T T i
] 1 | ]
1 1 [] 1]
1 1 | ]
LHC#*; i i i !
Hector=-——c-cecaeaaao iModerate: iModerate: |Severe: 18light
| slope. ! slope. | slope, |
i | \ depth to rock. i
1 ] ) ]
] ] 1 1
Ma=mmemccm e iSevere: 'Mederate: ‘Moderate: 1slight
Mason { floods. ! floods. ! percs slowly, |
H i { floods. i
1 1 i ]
1 1 | [
NOB--ccmmmcc e {Moderate: 1Slight-—---——cmmuu- iModerate: iSlight.
Nowata | percs slowly. H | percs slowly, ,
i H | depth to rock. !
1 ) ] )
1 ] I 1
ow®, ' 1 i i
0il-waste land H ] | i
1 [] ] )
1 ] 1 b
OkA-mrcmcm e iModerate: 1Slight-—=mcecccaa—o iModerate: 1Slight.
Okemah | percs slowly, | | percs slowly, i
| wetness. i | wetness. 1
] ] 1 ]
( 1 1 |
08-=ccmmcmm e 1Severe: iSevere: iSevere: iSevere:
Osage { floeds, i wetness, | wetness, | wetness,
| wetness, i floods, | floods, | too clayey.
| percs slowly, { tooc clayey. | percs slowly. i
1 ] ] ]
1 ] I ]
Pal, PaBe-cceceaaa—- 13evere: iModerate: [Severe: iModerate:
Parsons | percs slowly, | wetness. | percs slowly. | wetness.
1 1 1 ]
I I | 1
PL¥. ' i 1 i
Pits H i i i
i i i |
Ra==cmcmc e iSevere: iModerate: IModerate 181ight
Radley | floods. { floods. \ floods i
) 1) ] )
1 ] 1 1
RD¥cccmccccccccee e iSevere: tModerate: |Severe: 1Slight
Radley i floods. i floods, | floods i
1 ] ] (]
1 ] ) i
ReBewmmm e e e - 18light====cmeccee-- iSlight==eccmaee 1Slighteemmeeaacm e iSlight
Riverton i H i
t ] ]
} ] |
ScB¥: H 1 |
Shidler----ec-ce--- iSevere: t3evere: [Severe: Severe
\ large stones. i large stones. { depth to rock, large stones.
i i | large stones.
) 1 )
] 1 i
Claremore--—-—-—-—=—w-- 15light-—---cccco-= 1Slight-==-eeeecaeaa |Severe: Slight
i depth to rock.
]
I
SkD¥: \
Shidler==--cecuaau.o iSevere: Moderate: Severe: Severe:
{ large stones. large stones. depth to rock, large stones.
i large stones.
[]
1
Kiti-memerer e mme s iModerate: Moderate: Severe: Moderate:

Wynona

small stones.

iModerate:

| percs slowly,
} too clayey.
]
i

iSevere:

| floods,
| wetness.
i
]

small stones.

Moderate:
too clayey.

Moderate:
wetness,
floods,
too clayey.

depth to rock.

Moderate:

too clayey,
percs slowly,
slope.

Severe:
floods,
wetness,

small stones.

Moderate:
too clayey.

Moderate:
too clayey,
wetness,
floods.

* See description of the map unit

for compositicon and

behavior characteristics of the map unit.



SOIL SURVEY
TPotential as hablitat for--

Absence of an entry indicates that the

TABLE 14.--WILDLIFE HABITAT POTENTIALS
Potential for habitat elements

soil was not rated]

[See text for definitions of '"good,” "fair," "poor," and "very pecor."
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NOWATA COUNTY, OKLAHOMA

TABLE 14.--WILDLIFE HABITAT POTENTIALS--Continued

iWetland
wild-

Wood-
land
wild-

T
1
1
]
1
1

~[Potential as habitat for--

water
areas

T T
I 1

1Shrubs {WetlandiShallow
iplants |

Conif-
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trees {plants

T
1
| Hard-
t
1

Potential for habitat elements

Wild
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and
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T
]
t
]
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I
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T
1
]
b
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|
3
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life
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* Sge descripticn of the map unit for composition and behavior characteristics of the map unit.



SOIL SURVEY

Absence of an entry indicates that data were not
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TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

> means more than,

[The symbol < means less than;

estimated]

[l
}
i}
)
i}
i
!
|
'
'
1
1
1
I
]
t
)
I
]
|
[l
1
]
[}
(
(
1
1
'
|

-5 {Loame=---------={ML, CL,

Enders§-—ecececemaa==

sC

SM,
siltyiCL, ML

iClay loam,
[}
H
i

5=

clay loam,
loam.
8-46)Silty clay, cla

46-62|Weathered

CH

L]

|
yiMH,

)

]

!
+
]
1

bedrock.

-
AR [N =N ] Mo ] ooy 0o oy QN n N
0O VI 1 — oy o 1 —— | - - v - - 1 —m [} ~0 ™M
T 0T LI ] 1 [ 1 [l 1 [} ) [ 1 1 ) 1 1 ) L] 1
— o NO O 1 v on o 1 a. a. 1 mnom 1 o o ' o n 1 —mon
0 2 —ay o — = = = = — — -
o 2 el < [~ ”m o ] [=RTy) < u
e E = o I oy = ] —— ] T = ] - - 1 ERr 1 [ =]
3 E al 1 ¥ ] [ L} i o m ] ] ] ] oy t [ 1 L [
o fol e e ] oo ™ ' Vv 1 SN ' vV 1 o~ ! (=X a B o
- na =1 alaal ™ [XV IS hakal nn ™M
s |
Tlnu_tnnuTl-u||||n|||nn|n||||||||||-|||||<|:||||-n-:|||||||||||||||||||..|l||||||n||||»'|||||||>||l|lnt||||||-|||1||l||||||||||-|vi||
{ ooy o t— 0 =) N O 0 " - ©
[ =] o O 1 oo o ] @D ] a t [=> Yo ] == 1 D
o [ [} 1 [} 3 ] [ I 1 ] t i 1 1 [ 1 [ 1
B0 o Nno 1 N =] [ (=N ) n O ' oo H TagTy 1 W N
c t~0 - OO o [ wooown "N o~ O
rd = b e o o e e o st i . A i — e o o e
w1 [N =] (=] (=] (=] o o (o] [aRe] (=]
LI (=] [=] [=N =} (=] oCc (e} (=] (] (=) [N o] oG (=]
[ o — - — [] —— — 1 o b ] — — ] [+ o~ ] —_—— ] —— —
ool = [ ] 1 1) [} [} 11 1 ] ! 1 [} ] 1 [ } [ [}
5 nn o 1 Y R¥e} el 1 o 1 o o 1 o w0 1 no 1 [
@ sl L A @ o o @ = [= < T @ o [=2K= N )
B D lm e e e = e e = o s i o e i e e —n o
] =} o [=] oo o o
Rl o o o oo (= -}
c = O oo - ] oo o ] — 1 o o [} —- o~ 1 —— ] (=R
ool — oo ' ) oo o ) 11 ] o o 1 ) 3 1 [ ] ot 1
© - —— ™M ] - - 1 own ] - - 1 (=T Y Y [ <O N 1 —©
L wn © avun o~ N oo o o
@ =R m e e e e o e e e = e e e o m e Mmoo —————— e e =
o (=] o o (=¥ o] o o
f= QN <o [Ta] o (=] (=]
[l - ] QO o ] = L] < o ] — el ' — - 1 [ B —
= oo 1 1} [=X'=] < 1 [N ] o o i ) t ' Eob 1 ot [}
- 0N ] - — ] o ' - - 1 o ' @ ] — ©
«© (=37 ~— wn oo (=2 3=
2]
1 n @ L o
S N W P ' ] o ' ' - o ) 1
« o oivl oo o ] o0 [=] ] (=38 ) o o ' ) 1 ] oo 1 oo o
LU Cln i t o b b o o ' 1
. & -—
e e e e e e e e e e i i ek o o e o i = Rk e S S = ———— -
™~ 0 P O 0 =0 M~ O
o 1 1 1 1 1 [ [} )
c| & - <t <t < e < o < e
ol — 1 - 1 - 1 - ' ]
| o - 1 - SO~ - 1 == i - - 1 ~zrao 1 - - 1 - -
o] F= S 1 E 2 ST V-1 1 T4l T 1 AR O ) TO
| - [ 1 [ | § <men 1 [} 1 | = oz [ [ t
rmr = em o < < L4 <t en < o= - < < <
Kot wd
et o =
| @ - - -0 - - ) -0 - 1 -
LI JT = q J .| i . B 7 1 P VNS N, [ | [} 11w . . 1 = =
@l & Fo o 1 [ERF] oo [l OEOXE 1 [S Lo ] (5]
~| 1 - 1 1 ' 1 - - - 1 -
&) = - =T -~ - - - = ] = -F =3 - - - )
=1 S I - S 3¢ k| = i N 7] J0 30 [ R R ] Jaw gad A=
| oo O - 2024 (&) = = = = = = == =0
- ] 1 - - [ 1 - - ) " -
EE 1 i E 1= 1 E 1 £ € £ ] " E
4] T @ ] 1@ @© (] 1 @ < @ ] 1w
1 o0 ] 10 [s] 10 ] (] [+] [=] ] [ )
=] A 0 1 — — [ 1 — —~ — ' [ >
2 >0 o 1 . ] 1 = ] > T = [ ] ¢ w3y .
= @ 0 | ~E = E ® [ 1 W > >»am 12 @ I mEP—E
a W@~ o Lo EE® Lo B S 1T o - 1 o - [ . bl o T - €~ o - EOTCH—~ @
= ~—H 0~ OM COA0 ~O0Oox 1< o T X 1 —~ O o c c o @ Q- o O x T+ O ®W O
o0 o £o O O~ O~ .50 1S Lo t o <o @ © L O om Lo oo~ n
< > 2 O —~ » 0 1 -+~ 0 1 o0 L] n o= 0O — -0 O — -
[ @ L Dy B 1 EELC - 3 ~T E ® L E E £ & S EC - Dy Pm o mm B
%] 2D [ ] $ 2o 2 o e EQ0NCLT £ Ec® oD LN VaOado 42 50 TR T P O o
= o TY HHA A O CoCQOoO®TY T TOCOETO o COO0@MYP HGBGAO®Y AAdArd @~
o cO A0 H0CO O~ 00 [+ oOnH C o A HAM 00 A0 0O HeHd OO0
. [ X2 B -5 B v v [ -1 It = JES R | =} | ESN 5 = (RS = wwy O
<= QT W oy oo [T e [=X¥e] = @ T o o n —0 o M- @
FL) - = L — = [ a1} — o - o ™ [=)3 — o — 0 [Ta] - [and
[=% n— [ [} [} [ 1 ] bt 1 1 | | 1 1 ] [ [} (L) '
@ =l oo n o= (=X V] @ oo O o o = o o £ o — el L= N0 BN o
[a] — — =g - -— o — — -— (10 — — (3] - —
| | ] ) [} [} ]
1 ] ] 1 [ ] 1
1 1 ] t 1 [l ]
o 1 1 ] ] 1 ] 1
< ] 1 ] ' 1 [l ]
o~ [l 1 1 1 [} 1 )
o ] 1 1 ] [ 1 1
[ =] 1 ! t i 1 1 ]
€ E [ 1 3 ] ] 1 '
@ > ] 1 3 ] ' ] '
o0 [ =1 1 ] ] ] ] L]
10 1 @ 1 ] 1 1 8}
— o 1 m 1w @ [} © [ [=]
~ [ 10 + n e ] o
0 E [ 10 - o e @ =4 = .-
[} [ =3 [ e = 3 EE) »® 2 © - £
M a m @ o o a Qo [ sa T} (8}
Q= (RS 00 el [ w o0 =z
= &) [5] (%] a el

1
I
'
1

See footnote at end of table.



81

Percentage passing

Classification

TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS-~Continued
T
'

NOWATA COUNTY, OKLAHOMA

=
[ O o = - nno o Mmoo
0@ Yol Ne) 1 — 1 - - - — oA T 0 Ne] ] —
S e 3 1 1 1 ) 11 1 1 [ [ 1 [ ] 1
i o, o 1 o0 i o o - — ownwny O o, o, 1 @ o
[-Dge i = = — -0 M = =
T T T T e )
=g N M~ u [Tq) nino n noem
e 4> [o=]) o ] B gte] 1 [xal=d [xa} m ARt~ BV o I | o o | o
38 of oy [l ] L 1 110 ] 1 11 [ m ) ' [
o~ o] v v ' o~ ) oo g uy nNoo Ol v v ] [=Na
Ml mm mm — — N N falaa’
T e T
oo
n 0 o (=X =] (=] wy wwnwm N n T3] 0 ®©
(=] ¥e) ¥ [} oy 1 ——- ~ wn ==k S | Y] el [} o
< 1 3 1 [ | 11 ] [ 11 (3] ] ] ) [
o~ =] o [} N ' oW L n NNS  wnl o o 1 QN
X o m 3] @ o Ot~ m o [-oRve]
I mr b mm e e e e e e e e e e e e e e e T e e e R R T S T S e W e T e e ST e e T mm e e S — R
) < (=} Q0O oo o000 Qo o (=] o0
IS =] o Qo co o 73] oo o o o oo
-4 o — — ] —— 1 — [l 293 ——— — — -— [] ——
ol = 1 1 1 [ 1 (L 1 1 1 [ v [ 1 1
[S (=1 [Ty} ' n o t O =T n [Ta owwnn O 1 (= n ] OO
=4 @ Ed [oX=)) o O O @ ES [ X =]
U S o e iU Iy g S S S e
o [=] oo =] [=] [=]
@ o o oo n n o [=] (=}
=l o — — ] —— 1 o r— un oo o1 — — ] [
al o~ ] 1 ] 1 1 oo ] 1 COo o 1 1 ] o
- =) n 1 o N | —— w n ——— e o [T [ — @
nl =] n o o« [T o
(=] (=) OO (=] L= o
=3 [=] oo (=] o [=] [ [
— — T —— 1 oo o 0 OO O — — ] O —
Ed 1 1 1 o 1 oo ] 1 cooc o1 1 [} ) o
< 7o) ] @ 1 - < (=} ——— - =} n ' — @
4 a [Ta} oo — — @ 5 [
]
L] [Ta} [=] n
e Cle] — 1 ) o~ = I — ]
olo (=] ) 1 [=N] ] oo b ] oo Ot o ] ] OO
A oin, o 1 ] o o~ ' (= 1
-t
o~ o e li¥e) el OB o o 0
o ] 1 [ ] [ ] 1 1 )
= < < < - <t <t < <t =
T ' 1 - - 1 1 -
o0 - - 1 - - ¢ - =0 O =T - - 1 - - 1 - =
<« T = 1 O - ' E e R U U | TWO~ e~ = = 3 o |1
= 1 [} [ [ ) et | [ ' [ i [
<t = < < <t =3 - < et e = -t = < o
o
@ - - - ~x -t - - - -
— Joad o ] [ 1 J | L Vo B N 75} = 1 gJOoJd4a o 1 I
G TnEZ = 4 [} (SRS ' (S X&) [$] (84 (8] 1 M%%M [&] [} [E3-4
—t [ - 1 - ] - - 1 -1 1
[ =4 ~EL,) eE = - =T - - - - - -aF . T F - -
= o000 .30 — 18 1 ¢} .14 s} TNOZTOU [ o |
7] %] == = = = = Low W oy 7 o
- 1 > - > [} - [
153 =3 . 1 1 E ) EEE < ] E - 1 E—
L] o T € 1 1~ @ ] @ ® @O - 1 o o € [
[N o oc @ 1 1 o — o000 o 1 oc @ 1ow
> — - =0 1 [ — 3} e R I | et =0 [
2 — E O [ B ] . P P e - t “EAT ' -
> > E ] | 3 m ) ~E ® = S E e ke ) ] > [ [ =]
Q o o SO0 N - EAH © - EE®TQ ~ Ot Q@ TmT~CTT - ] T O ™ o =]
L c AU @ o Gx @D O @>n>no —H O~ X ] CHHAH QX T+ O
Il @~ ~C O omn L0 00— m = — VOOV VWO ] TH —~CTO0 o0~
<< " N U >m2 0 — ~ru 0 A~ LI > ©o 1 ReCHVL O .
a > U o> UL - E S5 = E~EH > oD O L 1 >T > @M oo E
%) ® p@caod P RO OOT PO T EN I POLOPLARLST B CABE BT PO T®
=1 c CL OO A @+ 0T O A~ @ 0= 0o A A A A G D @ CLOWLTV® A0
-~ - oM WC o He OO0 HeH O O U~ m— Mo Hd et N 02 O H BN B SO et O
! tz, T o [/ RS = v1 w2 - L2 RPN /5] n= -1 [£9 p=} o1 U3
F= n Vel <« =r oo < N Nno =r [¥e] @ T
2 el - — co o o —\0 - ~ | ahad S LR ¥ <] 0 — — — o
% < 1 1 1 [ ] 10 | ' [ U [ 1 1 ) [
@ —t (=] O 7o) [=X. ] el o w o - o~ @I [=] o] = [=X--}
4 o - o — — o =T — —
' 1 1 1 1 1 ]
3 1 1 ] ' ] 1
' t ] ] 1 i ]
kel ] ' ] 1 1 I 1
= ] 1 t ] 1 ' ]
@~ ] ] ' ] ! ' 1
Q 1 ) ] 1 1 ] [}
QO [} ¢ ] 1 1 ] 1
g |1 1 ] ] [} 1 ] 1
@ > | 1 1 1 1 1 | 1
cw 1 ] 1 1 1 [ I3
t 1 [ | — 1 ]
— O I 1 B [ ] @ 1S ]
— @ Q ] CH (=) L Q [
o B 2 o £ — [ -~ @ - [
2 * O * © = [ = * .0 < [
(SN o T =T} O @ 1@
T £ Lo @ @ juajps b &4 o =
Ll ] x 1 =

See footnote at end of table.



SOIL SURVEY

82

TABLE 15.--ENGINEERING PROPEATIES AND CLASSIFICATIONS--Continued

S
] B %
0 @
@ OO
— - C
=P ]
T L
Rl >
S E ©
o 0]
et et
=
—
o
[=]
o o
c
-~
w1
o
[ o
a0 or
g
[ =
o Sk-—F—-
1]
43 Q
£ > o
¢ O —
[l
[I |
T SV S
o
=
-
L]
(2 L]
oo o S0
© = wolo
L. A Cin.
o E el
1
! o
=4 B
of =
]
2 e
@l
]
ot b —
jOr
. h=
o @
ol -
@ e
=] -~
(8] o
=
e e = e —— =
]
[
>
2
>
G
)
<z
o
L]
o
TP .
E e
e
Q, =1
Q h—
(=)
o
=1
© —
o]
@ o
ge 1
@
cn
— o
@
O E
2]

1
1
|
|
[l
i
]
1
b
i
¢
3
[
I
1
|
1
[}
]
)
1
1
1
I
!
i
]
1
]
|
!
|
(
]
1
I
[l
[}
b
1
1
1
1
I
1
i
1
I
3
b
i}
b
'
i
(
b
]
[}
]
i
!
I
1
I
1
I
]
1
1
1
[l
1
!
I
)
1
1
I
[l
1
1
i
]
i
1
i
[l
i

|
I
]
|
T
i
]
i
[}
1
1
1
[l
i
'
[}
]
]
'
|
H
i
|
|
[
I
]
1
1
i
]
’
1
1
[l
]
]
[}
1
{
1
I
'
)
1
|
'
i
]
|
]
I
|
[}
1
i
]
i
]
I
¥
[}
1
|
1
i
]
]
!
|
]
i
!
]
]
b
]
i
]
i
il
[l
i}
i
[l
1
]
b
'
]
!
|
i
1
'
]
1
[}
]
I
1
[}
]
i
[
i
1
'
]
|
1
I
1
1
[l
[l
i
I
1
I
]
[}
b
¥
1
]
i
¥
i
|
|
i
i
|
i

[l
[}
]
[}
T
1
1
1
!
|
1
I
i
'
|
|
)
1
¢
|
1
|
b
3
[l
1
'
1
1
3
i
'
[l
i
|
1
(
{
l
]
]
]
]
v
'
¢
¢
]
i
'
)
1
I
1
1
1
1
!
1
[l
i
b
i
’
i
]
i
1
i
¥
]
1
[}
1
I
1
1
|
]
1
|
]
]
]
'
!
I
1
|
1
J
b
b
1
i
'
1
i
i
{
i
]
]
]
¥
[1
1
!
L
[l
(
1
b
[l
i
1
1
1
|
[l
i
[l
]
'
)
|
1
!
|
]
i
]
¥
1
)

ow®,

[1ak-2] o
—— — 1
[ ] 1 ]
@ 0 o |
—
O o
Bas = |
[ ) H
[N el o ]
o m
N o
o = 1
[ I | 1 1
oo 1o} ]
b~on
[Teis) s
DD = ]
[ ] ]
un o 1
— —
o
o0 [=]
—n Ire) '
[ | ¥ 1
[=NTg} o ]
[-oN1g] —
(=]
oo [=]
- Ira) '
11 ] []
no u '
o -—
no [ta]
—m pte) 1
[ ] 1 1
oo (=] 1
O
|
= ]
- =IO - b ]
R Y O ] '
1} <t 1
% -
(&)
(&)
= 1
[&] o ]
(&) [ “
-0 -
o s ] L=l
Lo Q
"> -
e L >
[l +3 Ea
1~ —~ PRl
[ —t — -t >
1 ~® =1 ~@ U
1 ~E n E Er (4]
€ E G > W @ oo Lo
© @ O =0~ 0 @
00—~ -~ £ o
— QO v~ @ P T o)
> E OS> mL Em L
PO OTOE> O CODOT QT
NH~ L O HL AL O0OZXQ
e Ol L OO O~ S0
v [} =
N re) ooy
- (221 ™
1 ] 1
[e ot} [==] U]
— — (28]
L]
'
]
]
¥
]
t
t
]
'
]
[}
[
[
I ©
L =3
o o
o=
=

Oil-waste land

CL, ML

Silt loam-==e=-=

0-18

OkfAmmmmmmm e mm =

Okemah

[
1
]
V
!
I
1
|
[l
[}
]
1
1
3
]
i
]
I
!
I
i
I
'
1
)
I
(
|
[l
[}
]
)
[l
i
]
1
1
|
]
[}
[l
1
[
1
!
1
¢
i
i
i
]
1
]
]
[l
¥

clay loam.
{Loam--=-==«-w---iCL, ML,

0-9

ReB-cccucccmccccaaaa

Ed o« wnn N o oo
= ™ [Ta N o =r — -
1 ¥ (LI ) [} (L
o — oo o~ " © o
- o Mmoo —
(=] [Iad no -~ o — O
I [¥=] ke B A T =
3 ] [ I ' [
un @ [ R o O
o = nn oy ™M mm
oo fel=]
& =] oo = o oo
o o -_—— o o P
[ | | ] 1 1 Vo
[=] o wnmwy O O (=37
w o oo o D 0 @
< = o o [=X=
(= Q < o [N
- — oQ — - -
I 1 oo 1 1 P
O Nl ~—— O o O =
A o o ooy
o o (=] Q
o [=] o o
— — co « = oo
! ] oo ] 1 oo
@© w — = O WO ——
M o >3 O
o f=]
(=3 o
- — o O (=] (=] [oX=]
] 1 [N o) (=] o oo
o @ —_— - = -
ey o
f=] o oo < (=] (el ]
O~ O
] ] []
- <5 £~
) - o t~t= T O & =
t [} (] [} ) 1
< - @ W <<
- - -
TEx TX Jam 3
(%] (%3 CMC (TS
- -z ] = - -
aAF ax mIm JO0JA i . |
(5} © [SR I T X x
b5 } = 1>
I Q ] L ()
[ ] — [
"o ¥ -t b o
- e ] ¥ n . ]
- e g ) - ) - H
St E D B = 3 ~E® 1 -
@t @ T @ )@ E E ©— EE
—A o w0 [ @ o OO @ m
¢ —O o~ 1o © oA oo
- - ] — o — -
Dy 2y Du Dy D B = b ]
FERN: I ISR e ] o m FEpes]
e o T — -
HQOHOO A —+ A0 ® e
23 [4] Venn W 1
el oy [ Y= TR TO R «© =T
wn o~ —_p — I~ —
[} 1 [ ] [} [
« = (=] ' o©
— v — — —
1 ] ]
) ] t
1 ] !
1 1 3
] [} V
' 1 1
1 ] V
] [} 1
] ] i
1 1 ]
1 1 )
] mw H
] @ C -
[ a0 a e
1w o 2] oo
LI -5 LS -
1 m < @ * o - m
0O © o, JLN:W © e
o o o, o

t13-15{Unweathered

bedrock.

w0 -] o
— - Pl
] ] 1
— — O
— — -
[=] o o
= = 0
] ] ]
[l [l [
[aa] [24] oy
Q un mn
[ig) [2al o
3 1 ]
o 1w [Ta]
o
(=] o [=]
e = -
' 1 ]
o un [1a]
=
wy (=) o
Laped uy [Fa)
1 ] 1
mn [Ta) wn
w
(= (=] o
oG [Ta) [Ty
1 ] []
Q [fa) LY
w0
o (] (=]
pte)
J
-
o o o
] 1 I
- <t -
1O
MS
-
(SR & (&) (&)
(&) (&) %]
ks
= o
- m > 2 T >
E @© = © — > > @
@~ o — -t — —
cQ O W - rO
— O - i ELE
- Q QX0 > @ >
et >~ >0 00
— —t ~t — e
MO s+ @ O 0w
C>EVE>E > o
> MU0 >0 @M ®MG >0 @
W © OO L Ot~
B0 L~ B~ O QO
a 0 =
e [Ty o
— w o
1 1 1
o s un
- [fa]
=
o
FE )
9
@
>
w4
=5

Shidler-e-e-======) 0-13{38ilt loam~===---

ScB¥*:

See footnote at end of table.



83

Percentage passing

sieve number--

10

n

T

]

I
iments
P> 300
iinches|

{Frag-

Classification

TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

Soil name and
map symbol

NOWATA COUNTY, OKLAHOMA

- o Lag] o~ o w o oo
-_—— 0 1 - ] — 1 m o™ Ed -
L) ! ] ] L] 11 L[] ] 1 [}
N Mmoo ) Lo 1 - w0 Lol o
— - - — ~——
b mm et e M e e e e e e e e = e~ v =
Oy mM ~ (=] o w o AN
Fel) Laglagl = 1 ™ ] = |0 o O b~ S Ta]
311 [ 1 ¥ | ] [ 1 1 1 11
o t oo ™M 1 o [ ot 0 — Mmoo
[V Y o o m o™ o = rm
wy (T4 f ] [1g] N o < @K
[relia,) L=} 1 [=a] ] @ | N (=) [*2 oo
[ ] ] ] ] [} 1 ] ] [ )
"o < L] wn 1 w ) o (=] o [ Rl
OO [= ] = el (=] =) @ o
o O o o Q Q [eNe]
[oRe) o o [t4) (=] o < oo
—— - 1 o 1 ol - - - —
[ ] 1 1 i [ | ] 1 1 1
QO (=) 1 (=] ] [Ia0 ] pe) O el [cels o
oo [=4) wn o~ [=ad [=a) (=} oo
[=Ne] o (=]
[N ] o o o (=)
— — ] [+ ] (= B ) — QO
[ I ) 1 ] ] [} 1 ] < O
o w0 [} un 1 a9 o — -
o O o un [< o] (=)
(] (=] (=)
oo (=] < wn (=]
— - 1 (=21 ] (=l | — o Q
[ ] 1 1 ) [} 1 [ R
[soXeo) @xK ] w0 ] w o - - [es] - —
L oo o n oK o
[Ia] uwy
1 ] = ] =~ 1
[3] (e o] (=] ] ] 1 [ o o <o o O
hou ] [ 1 o
=
e e e e e e E e A . o mm m——E e Am e Emm————————————
OO ~— K] Nel e~ O -
[ 1 1 ] i | 11
< = - = <t - << < <t
1 I ]
- - - ] - 1 -0 ~ - - =
= = o I = | =T O [and [l Regts)]
[} 1 ! 1 I 1 ] i1
k. < < < =< - - = =t = =X
-5 e - -
i} ] (S0 = 1 == = x
L ] = i =1 o o = f)
] -1 1 -
- -0 - -1 - ~_ -
— 1 i ) s A= A% el & ] i e §
= O o« (&) (&) [ (&) (&) [SR&]
1 - - ] -9 -
1 B £ [} =] £ T E &
[ [ ] @ @ — L)
| e o ] Q (=] (9] (el e]
1~ —t ] — — - —~ - "
' . ) ] bl e - )
W =E >»E @ ] [H] - @ = 0@ P = > @
E®dadadsL -« £ Lo R SR T @~ m @~
@ O O © 1] L X —~ U A ~ — OOt —~— O
[« RN W o4 N R &) [=] Lo [SJ¥ =g ] (4] Q " [S34)
—t 2 O — L O 120 S = >
54D Dy Bn @ oL o o5 > Mm% > ™ E - E ]
POAHD D OT =2 oD P o7 P R i ) P
o - —t XU — O O ~A3ZQ A A 0® e
e B OO sl [ ==} A Coa — el R Rl el
L v U} 0 > 18] = v D 723 2] (&) -2 0]
N K < L b~ [aaltal — <0 o [=NTy]
o 11 U ] ] 1 [ ] 1 ] [}
= [=R-e) oy o (=] "9 oM (=) — w (=]
- e — — — - Y]
] ] ] - 1 I
[} 1 ] Q. 1 [}
1 ] ] [=] 1 I
1 ] 1 “ 1 }
1 ] I Q ] ]
1 ) 1 -~ 1 3
1 [} 1 =2 ] I
1 ] 1 [o] 1 ]
1 ] I I ]
o ] [} L 1 ]
= 1 I = 1 ]
o] 1 9 1 o 1 ]
E L] 1 = [ [
L ~t 1 n I | I =4
- e i LH | E [ ]
* T * 2 =] rE [~}
@~ oo - — O3 [
SR &) X 7 - b 3 ¢} o
oy 23] L) =
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Entries under "Erosion factors--T" apply to the

; > means more than,
Absence of an entry indicates that data were not available or were not estimated]

[The symbol < means less than
entire profile.
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES QOF SOILS--Continued
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¥ See description of the map unit for composition and behavior characteristies of the map unit.
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TABLE 17.--30IL AND WATER FEATURES

[The definitions of "flooding'" and "water table" in the Glossary explain terms such as "rare," "brief," and

Absence of an entry indicates that the feature is not

"perched." The symbol > means more than,

a concern]
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See footnote at end of table.
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TABLE 17.--SOIL AND WATER FEATURES--Continued
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% See description of the map unit for composition and behavior characteristies of the map unit.
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TABLE 18.-=CLASSIFICATION OF THE SOILS

[An asterisk in the first ecolumn indicates that the s0il is a taxadjunct to the seriles. 3See text for
a deseription of those characteristics of the soil that are cutside the range of the series)

T
]
S0il name 1 Family or higher taxonomic class
1
' -
i
Apperson-=-—-cececemeecancaa= { Fine, montmorillonitic, thermic Vertic Argiudolls
Bateg-e——eeeceea mam———————— | Fine-loamy, siliceous, thermic Typic Argiudells
Catoosa—===- e ———————— } Fine-silty, mixed, thermic Typlec Argiudolls
¥Claremore-——c—co=—ea-- +~~=| Loamy, mixed, thermic Lithic Argiudolls
Coweta-——meeememm e e e n | Loamy, slliceous, thermic, shallow Typic Hapludolls
Dennise-ceecmccccccccccnaen | Fine, mixed, thermic Aquic Paleudolls
Enders----——-cemcccanaau-. ----=| Clayey, mixed, thermic Typic Hapludults
Erame—cocmmcenaaman m————— i Fine, mixed, thermic Aquic Argiudolls
Hector-=ceemccerc e rcc e \ Loamy, siliceous, thermic Lithiec Dystrochrepts
Kanima=w—-e-csooooccacaaanaa i Loamy-skeletal, mixed, nonacid, thermic Udalfic Arents
Kiti-meocemoaee —mmmm—————— { Loamy-skeletal, mixed, thermie Lithic Haplustolls
Liberal--=---- e ———————— { Fine, mixed, thermic Aquollic Hapludalfs
MasSoNewme e e r e c e ~===| Fine-silty, mixed, thermic Typic Argiudolls
Nowata-—~=-ce-mcccmmmaneaea | Loamy-skeletal, mixed, thermic Typic Argiudolls
Qkemah=e=w-mmccmmmcm——ceeaa { Fine, mixed, thermic¢ Aquiec Paleudolls
Osage~vwm=———mm—m-ceccoua—a- { Fine, montmorillonitic, thermic Vertic Haplaquells
Parsong--—ee-==== mmm———— e | Fine, mixed, thermic Mollic Albaqualfs
Radley--==ccecema e { Fine-silty, mixed, thermic Fluventic Hapludolls
Riverton---—-=veccececcaeea-- | Loamy-skeletal, mixed, thermic Mollic Paleudalfs
Shidlerwecemecmmaa e e e i Loamy, mixed, thermic Lithic Haplustolls
Summiteecccsrrrcec e e i Fine, montmorillonitic, thermic Vertic Argiudolls
Wynona---eeemcemccmmccaao= | Fine-silty, mixed, thermic Cumulic Haplaquolls
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers. If you believe you experienced discrimination when obtaining services from
USDA, participating in a USDA program, or participating in a program that receives
financial assistance from USDA, you may file a complaint with USDA. Information
about how to file a discrimination complaint is available from the Office of the
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex (including gender identity and expression), marital status, familial
status, parental status, religion, sexual orientation, political beliefs, genetic information,
reprisal, or because all or part of an individual’s income is derived from any public
assistance program. (Not all prohibited bases apply to all programs.)

To file a complaint of discrimination, complete, sign, and mail a program
discrimination complaint form, available at any USDA office location or online at
www.ascr.usda.gov, or write to:

USDA

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, S.W.

Washington, DC 20250-9410

Or call toll free at (866) 632-9992 (voice) to obtain additional information, the
appropriate office or to request documents. Individuals who are deaf, hard of hearing,
or have speech disabilities may contact USDA through the Federal Relay service
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity
provider, employer, and lender.

Persons with disabilities who require alternative means for communication of
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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