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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.

SOIL SURVEY

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