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Consult **Contents®* for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or
7_ agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or

students; 1o specialists in wildlife management, waste disposal, or pollution centrol
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. 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 completed in 1982. Soil names and
descriptions were approved in 1983. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1983. This soil survey
was made cooperatively by the Soil Conservation Service and the Oklahoma
Agricultural Experiment Station. It is part of the technical assistance furnished
to the Cleveland County Conservation District. ‘

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

The first soil survey of Cleveland County, in which the field work was
completed in 1942, was published in 1954. This survey updates the first survey
and provides additional information.

Cover: An area of Norge slit loam, 3 to 5 percent slopes, converted from agriculture
production to small acreage suburban development reflects the rapidly changing land use
patterns taking place In Cleveland County.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Cleveland County. It contains predictions of soil behavior for
selected land uses. The survey aiso highlights limitations and hazards inherent
in the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a s0il poorly suited to basements or underground
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 soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

Roland R. Willis
State Conservationist
Soil Conservation Service
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CLEVELAND COUNTY is near the center of Oklahoma
and is almost triangular in shape. It borders Oklahoma
County to the north, Canadian County to the northwest,
McClain County to the west and south, and
Pottawatamie County to the east. The county has a total
area of 357,760 acres, or 559 square miles. About
17,830 acres, or 5 percent of the county is water areas
larger than 40 surface acres.

Cleveland County had a population of 133,173 in
1980, and Norman, the county seat, had a population of
68,020. Currently about 75 percent of the county is
within the incorporated city limits of Norman, Moore,
Oklahoma City, Noble, Lexington, and Slaughterville.

About 32 percent of Cleveland County is open
rangeland, 24 percent is woodland, 21 percent is tame
pasture, 10 percent is cropland, 8 percent is urban land
that is partly covered by urban structures, and 5 percent
is water areas greater than 40 acres. About 20 percent
of the county is prime farmland. The principal crops
grown in 1980, in order of their harvested acreage, were
winter wheat, alfalfa, grain sorghum, oats, soybeans,
corn, forage sorghum, cotton, barley, and peanuts. Truck
crops are grown on a limited acreage in parts of the
county.

General Nature of the County

This section discusses the climate; settlement and
development; physiography, relief, and drainage; natural
resources; industry and transportation; and visual
resources of Cleveland County.

Climate

Cleveland County is hot in summer but cool in winter
when an occasional surge of cold air causes a sharp
drop in othewise mild temperatures. Rainfall is uniformly
distributed throughout the year, reaching a slight peak in
spring. Snowfalls are infrequent. Annual total
precipitation is normally adequate for cotton, feed grains,
and small grains.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Norman, Oklahoma,
in the period 1951 to 1977. Tabie 2 shows probable
dates of the first freeze in fall and the last freeze in
spring. Table 3 provides data on the growing season.

In winter the average temperature is 40 degrees F,
and the average daily minimum temperature is 28
degrees. The lowest temperature on record, which
occurred at Norman on January 5, 1959, is -4 degrees.
In summer the average temperature is 80 degrees, and
the average daily maximum temperature is 92 degrees.
The highest recorded temperature, which occurred at
Norman on August 6, 1956, is 109 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, 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 plantings of a crop between the last freeze in
spring and the first freeze in fall.

The total annual precipitation is 33.14 inches. Of this,
22 inches, or 66 percent, usually falls in April through
September. The growing season for most crops falls
within this period. In 2 years out of 10, the rainfall in April
through September is less than 17 inches. The heaviest



1-day rainfall during the period of record was 4.87 inches
at Norman on May 23, 1975. Thunderstorms occur on
about 50 days each year, and most occur in summer.

The average seasonal snowfall is 7.4 inches. The
greatest snow depth at any one time during the period of
record was 8 inches. On an average of 3 days, at least 1
inch of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
52 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 75 percent
of the time possible in summer and 60 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 15 miles per hour, in spring.

Tornadoes and severe thunder storms occur
occasionally. These storms are local and of short
duration, and the pattern of damage is variable and
spotty.

Settlement And Development

Ruth Carroll, area clerk, Soil Conservation Service, Oklahoma City,
helped to prepare this section.

The part of Oklahoma that became Cleveland County
was first settled by Indians. The Chickasaw Nation
bordered on the south and west across the South
Canadian River, and the Osage Indians claimed the area
north of the river. in 1803, the area was acquired in the
Louisiana Purchase by the United States. The Osage
Indians controlled the area until 1825. The government
then ceded it to the Creek Indians. (n 1856, it was given
to the Seminole Indians, and in 1866, the federal
government acquired limited title through treaties with
the Indians.

In 1870, the U.S. Government began surveying the
area for subdivision into townships and sections. The
project was completed in 1873. Settlers established a
few cattle ranches in the area about 1870, but the area
was officially opened for setttement in the Okiahoma
Land Run of Aprit 22, 1889.

The area remained as part of the Okiahoma Territory.
It was originally named the Third County. Following the
first election on August 25, 1890, the county was
renamed Cleveland County in honor of former President
Grover Cleveland (4). The University of Oklahoma in
Norman was established in 1890, and construction was
completed in 1893.

Most of the early settlers came from Kansas,
Arkansas, Texas, Missouri, and lllinois. They lived mostly
in one-room dugouts or in aboveground mud houses.
Those fortunate enough to have scrub oak on their
homesteads built log cabins and heated them with
remnants of wood chips, bark, and other timber removed
to make way for planting their first crops. Early business
buildings were constructed of lumber hauled in by
railroad. They were soon replaced with brick made by
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brick companies established in Norman in 1891 and
1892.

Corn, oats, cotton, wheat, and hay were the principal
crops. Corn, oats, and hay were used mostly to feed the
horses and other livestock. Cotton and wheat were sold
or were traded for other essential items. Most settlers
had small gardens. Potatoes, beans, corn, watermelons,
strawberries, and orchard crops were grown for food.

Early farming methods consisted mostly of plowing
and planting crops without regard to the lay of the land.
This method of farming resulted in rapid soil erosion,
loss of fertility, and loss of much needed moisture to
produce a crop. As a result, many homesteaders were
forced to sell their land, or they abandoned it during the
1930's. Much of the land lay idle and continued to erode
for many years.

in the mid-1940’s, farm commodity prices and climatic
conditions began to improve. Urban dwellers began
moving back to the country. Most landowners used new
and improved farming methods and equipment to reclaim
the land. Much of the eroded upiands in the eastern part
of the county were sprigged to bermudagrass or seeded
to lovegrass and used for tame pastures. Numerous farm
ponds were constructed for livestock water and erosion
control. Croplands were confined mostly to fertile soils
along the streams and to nearly level and very gently
sloping soils on uplands. The acreage of cotton and corn
fell rapidly. Small grains, grain sorghum, and alfalfa
acreage increased as mechanized farming replaced
horse-drawn equipment. Farmers along the South
Canadian River began drilling irrigation wells for
supplemental water for growing alfalfa, corn, soybeans,
and wheat.

With the movement of urban dwellers back to the
country, farm numbers increased rapidly and farm size
decreased. Much of the land has been subdivided into
2.5-acre to 10-acre tracts, particularly in the eastern part
of the county. The woodlands, rolling hills, and
reasonable land prices attracted people to this area.
Most of the landowners continue to work in nearby urban
centers. They tend their land and livestock in the
evenings and on weekends. Currently Cleveland County
has many quarter horse and thoroughbred horse
breeding and training farms (fig. 1).

Physiography, Relief, and Drainage

Cleveland County is in the Osage Plains section of the
Central Lowland physiographic province (5). The surface
relief is an undulating to gently rolling, southeastward
sloping plain. Most prairies in western Cleveland County
are nearly level to sloping and have broad, very shallow
valleys. Small areas of strongly sloping to moderately
steep breaks occur along the South Canadian River and
along small streams where the prairies give way to the
forested uplands. These prairies are in the Central
Rolling Red Prairies major land resource area. Forested
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Figure 1.—A quarter horse breeding and training farm in an area of Asher silt loam, clayey substratum, rarely flooded. Urban
encroachment (vislble in the right background) is a major threat to prime farmiand soils in the county.

lands in the eastern part of Cleveland County are in the
Cross Timbers major land resource area. They are
mostly very gently sloping to sloping uplands that have
broad, fairly deep valleys dissected with numerous
intermittent and permanent streams. Elevation ranges
from about 1,370 feet in the northwest part of the county
to about 960 feet in the eastern part.

The South Canadian River flows southeasterly along
the western and southern boundary of Cleveland County
with a fall of about 9 feet per mile. This river and its
short tributaries drain the western two-fifths of the
county. The eastern part is drained by the Little River,
which heads in the town of Moore and flows
southeastward into the South Canadian River. About 12
square miles in the northeast corner of the county drains
into the North Canadian River.

Natural Resources

The soils of Cleveland County are an important natural
resource. They provide a media for plants to grow and
produce crops for food, forage for livestock, or wood for
fuel, shelter, or aesthetic purposes. Soils provide a base
for building foundations, a source for topsoil used in
landscaping, and a source of fill material for road

construction or building sites. Some soils are used for
their insulating qualities in construction of underground
homes. Soil temperature data is becoming more
important with the development of heating and cooling
systems that extract air from ducts buried within the soil.
Sand deposits beneath the Gracemore soils are suitable
for concrete and mortar if washed and screened. Gravel
and sandy deposits beneath Norge Variant and Teller
Variant, 3 to 8 percent slopes, are suitable for surfacing
secondary roads.

Water is another important natural resource. Most of
the rainfall that runs off is impounded in lakes or farm
ponds and used for municipal, industrial, domestic, or
livestock use. Lake Thunderbird in the east central part
of the county was constructed primarily for municipal and
industrial water supply for Norman, Del City, and Midwest
City. Lake Stanley Draper in the northeast part of the
county is one of three lakes constructed by Oklahoma
City for water supply. The underground water supply in
Cleveland County is very important. It comes from two
main sources (73). The terrace deposits and alluvium
along the South Canadian River supplies adequate water
for domestic or livestock use and the Garber-Wellington
Formation supplies an abundance of water for municipal,
industrial, or domestic use. In places, the alluvial



deposits along the South Canadian River supply water
for sprinkler irrigation systems used primarily to increase
production of alfalfa hay, soybeans, wheat, and corn for
silage. Underground water wells range mostly from 30 to
150 feet deep in the terrace and alluvial deposits and
from about 300 to 900 feet deep in the Garver-
Wellington Formation. The water is of very good quality
for the most part, and adequate recharge is expected to
keep up with the demand for many years.

Oil and gas production are important natural resources
in the county. The first exploration well was drilled in
1919 (7). It was drilled to a depth of 2,402 feet before it
was abandoned and declared a dry hole. Eieven years
later, following discovery of oil in Oklahoma County, the
first producing oil well was completed in Cleveland
County. Numerous wells have been drilled in the county
since the mid 1930’s with the greatest production and
income coming from oil. Today, more than 20 separate
oil and gas fields have been discovered in the county,
and the present outlook is still favorable for a thriving
industry.

The forested uplands in eastern Cleveland County are
a popular natural resource, primarily for their aesthetic
value as homesites. Numerous large tracts of land were
subdivided into 2.5- to 10-acre tracts during the 1970’s.
The hilly, rolling topography and friable soils are suitable
sites for building underground homes or log cabins and
for using wood for fuel or wind generators to produce
electricity.

Recreation is a major resource in the county, primarily
because the soils, topography, and vegetation are well
suited to this use. More than 17,000 surface acres of
water are impounded in lakes, reservoirs, and farm
ponds. Lake Thunderbird on Little River east of Norman
and Lake Stanley Draper on Elm Creek east of Moore
are the largest impoundments. User fees are charged for
some recreational activities. Little River State Park on
the northwest shore of Lake Thunderbird has boating,
fishing, camping, picnicking, swimming, playgrounds, and
trails. Riding stables are also available. Lexington and
Thunderbird public hunting areas are in Cleveland
County. Openland and woodland wildlife are available for
hunting during season. Quail and deer are concentrated
in privately-owned forested uplands in the eastern part of
the county and along creeks and river bottoms
elsewhere. Wild turkeys are abundant in some areas
along wooded streams.

Industry And Transportation

Most of the industrial development in Cleveland
County has taken place in the central part of the county
near Norman and Moore. It includes manufacturers of oil
and gas drilling products (8) and heating and cooling
equipment, a fence and iron company, and a crystal and
salt company. Most residents in the county commute to
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work daily to the metropolitan areas of Norman and
Oklahoma City.

Cleveland County is served by a large network of
federal and state highways and local and county roads.
Interstate Highway 35 crosses north-south through the
center of the county; and Federal Highway 62,
commonly referred to as Southwest Expressway, crosses
the northwest part of the county. Federal Highway 77
and State Highways 9, 37, and 39 lead to the two major
expressways from the rural and suburban parts of the
county. The Atchison, Topeka, and Santa Fe railroad
crosses north-south through the county. Small airports in
Norman and Moore are maintained for small aircraft
used for business and recreation.

Visual Resources

David Thompson, landscape architect, Soil Conservation Servics,
helped to prepare this section.

The appearance, or visual quality, of Cleveland County
is an important natural resource. The visual resources
are the landforms, vegetation, water elements, and
manmade structures of the county. As with any natural
resource, visual resources have definite boundaries and
need to be properly managed for effective conservation.

Each general soil map unit has a distinctive
appearance that can be modified by altering the
landscape elements or their patterns. In some areas, the
pattern has been extensively changed by agricultural
practices or urban expansion.

In each of the soil map units shown on the general
soil map of Cleveland County, the visual diversity is
described and rated. These descriptions are based on a
comparison of landscapes within the county and the
patterns that are created by the basic landscape
elements.

The elements and patterns of any landscape are
readily visible and the diversity of that landscape can be
rated as high, medium, or low. A landscape that has high
visual diversity has some or all of the following
characteristics—

s variations in landforms,

* unique plant communities or varied vegetative
patterns,

* rivers or streams that have high clarity or lakes or
ponds that have diverse shorelines, and

* manmade structures that harmonize with the
landscape and other structures.

In areas of low visual diversity, one landscape element
can dominate. This can create a continuous appearance
that offers little or no variation in pattern. Areas of iow
diversity have some of the following characteristics—

¢ no variations in landforms,

« vegetative cover that has no variation in type,
height, or color,

¢ water bodies that offer limited visual interest and
shorelines that have no variety, and
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* manmade structures that bear little relation to
their surroundings.

Before making any change in landscape elements and
patterns, the potential impact on the visual resources
should be carefully analyzed. Often, a single practice can
increase or decrease the visual resource quality. The
grading and revegetating of an eroded area, for example,
will increase visual resource quality. On the other hand, if
a sloping area that has soil suitable for woodland is
cleared and planted to row crops, the soil may erode
severely during the spring months if it is not protected by
vegetative cover. A severely eroded soil would decrease
the visual resource quality. This results in bare unsightly
eroded areas, loss of soil, decrease in water quality
because of silt loading, and loss of other vegetative
areas caused by increased runoff.

The knowledge of each landscape element and the
effect of land use changes on an area are necessary to
properly manage visual resources. Assistance in visual
resource planning is available from the Soil Conservation
Service field office in Norman. Proper consideration of
the soil characteristics, land use, and the visual elements
will enhance or preserve the optimal quality of the area.

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Soil scientists observed
the steepness, length, and shape of slopes; the general
pattern of drainage; the kinds of crops and native plants
growing on the soils; and the kinds of bedrock. They dug
many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material from which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
bioiogical activity.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of soil

profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-landscape relationship,
are sufficient to verify predictions of the kinds of soil in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity or
alkalinity, and other features that enable them to identify
soils. After describing the soils in the survey area and
determining their properties, the soil scientists assigned
the soils to taxonomic classes (units). Taxonomic
classes are concepts. Each taxonomic class has a set of
soil characteristics with precisely defined limits. The
classes are used as a basis for comparison to classify
soils systematically. The system of taxonomic
classification used in the United States is based mainly
on the kind and character of soil properties and the
arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey
area, they compared the individual soils with similar soils
in the same taxonomic class in other areas so that they
could confirm data and assemble additional data based
on experience and research.

While a soil survey is in progress, samples of some of
the soils in the area are generally collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For example,
data on crop yields under defined levels of management
were assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,



and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variability in their
properties. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of soils of
other taxonomic classes. Consequently, every map unit
is made up of the soil or soils for which it is named and
some soils that belong to other taxonomic classes. In
the detailed soil map units, these latter soils are called
inclusions or included soils. In the general soil map units,
they are called soils of minor extent.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in

the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed, and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soils on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.



General Soil Map Units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map 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 can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or a building or other structure.
The soils in any one map unit differ from place to place
in slope, depth, drainage, and other characteristics that
affect management.

The soils in the survey area vary widely in their
potential for major land uses. Table 4 shows the extent
of the map units shown on the general soil map and the
extent of each named soil in each map unit. It lists the
potential of each map unit and the potential of each
named soil in the map unit in relation to the soils of the
other map units. The potential is given for five major land
uses, and the soil properties that limit use are listed. Soil
potential ratings are based on the practices commonly
used in the survey area to overcome soil limitations.
These ratings reflect the ease of overcoming the
limitations. They also reflect the problems that will
persist even if such practices are used.

Each map unit is rated for cuftivated crops, pasture
and range, urban uses, recreation areas and wildlife
habitat. Cultivated crops are those grown extensively in
the survey area. Pasture and range includes tame
pasture grasses, native grasses, and hayland. Urban
uses include building site development and sanitary
facilities used in residential, commercial, and industrial
developments. Intensive recreation areas are campsites,
picnic areas, ballfields, and other areas that are subject
to heavy foot traffic.

Wildlife habitat is areas of land suited to production of
food and shelter for openland wildlife, rangeland wildlife,
and wetland wildiife.

Deep to Shallow, Moderately Well Dralned, Well
Drained, and Excessively Drained, Loamy and Sandy
Soils; on Forested Uplands

The two map units in this group make up about 47
percent of Cleveland County (fig. 2). The soils in these
map units are used mainly for native range and tame
pasture, but some areas are used for cropland, hay, or
for urban use. Many trees are harvested for firewood.
Many 2.5- to 10-acre sites are privately owned.

1. Stephenville-Harrah-Newalla

Moderately deep and deep, very gently sloping to
sloping, well drained and moderately well drained, loamy
soils that formed in materials weathered from sandstone,
colluvium, or shale

The landforms of this map unit have limited diversity.
Scrub oak woodland interspersed with prairie openings
and tame pasture provide some diversity to the
vegetative patterns. Structures are mainly farmsteads
and subdivision developments. Water elements are
drainageways and occasional farm ponds. Visual
diversity in this map unit is medium, and changes in the
landscape will be moderately significant.

This map unit makes up about 40 percent of the
county. It is about 33 percent Stephenville soils, 33
percent Harrah soils, 12 percent Newalla soils, and 22
percent soils of minor extent.

Stephenville soils are on ridge crests and side slopes
in higher positions on the landscape than Harrah soils
and are in similar positions on the landscape to Newalla
soils. The Stephenville soils are moderately deep, very
gently sloping to sloping, and well drained. They are
moderately permeable. Typically, the Stephenville soils
have a brown fine sandy loam surface layer and pinkish
gray loamy fine sand subsurface layer. The subsoil is
reddish yetlow and light red sandy clay loam underlain by
soft, reddish sandstone.

Harrah soils are on foot slopes and side slopes in
lower positions on the landscape than Stephenville and
Newalla soils. The Harrah soils are deep, gently sloping
to sloping, and well drained. They are moderately
permeable. Typically, the Harrah soils have a brown fine
sandy loam surface layer and light brown loamy fine
sand subsurface layer. The subsoil is red sandy clay
loam.
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Figure 2.—Typical pattern of solls and underlying material in the Stephenvlille-Harrah-Newalla map unit, the Stephenville-Littieaxe-Darsil

map unit, and the Pulaski-Tribbey map unit.

Newalla soils are on contour bands of side slopes and
ridge crests in higher positions on the landscape than
Harrah soils and are in similar positions on the
landscape to Stephenville soils. The Newalla soils are
deep, very gently sloping to sloping, and moderately well
drained. They are very slowly permeable. Typically,

Newalla soils have a brown fine sandy Ioam surface
layer and light brown fine sandy loam subsurface layer.
The subsoil is red sandy clay loam in the upper part, red
clay in the middle part, and red shaly silty clay in the
lower part. The subsoil is underlain by red, weakly
laminated shale.
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Of minor extent in this map unit are Darsil, Derby,
Grainola, Littleaxe, Lucien, Pulaski, Renfrow, and Tribbey
soils. The shallow, excessively drained, rapidly
permeable Darsil soils are on narrow contour bands
around side slopes and on shoulders of ridge crests. The
deep, somewhat excessively drained, rapidly permeable
Derby soils are on convex dunes on the crown of
ridgetops and on foot slopes. The moderately deep, well
drained, slowly permeable Grainola soils are on side
slopes of prairie knolls. The deep, well drained,
moderately permeable Littleaxe soils are on broad
ridgetops at a higher elevation than the other soils in this
map unit. The shallow, well drained, moderately
permeable to moderately rapidly permeable Lucien soils
are on shoulders and crests of prairie ridgetops. The
deep, well drained, moderately rapidly permeable Pulaski
soils and the deep, somewhat poorly drained, moderately
rapidly permeable Tribbey soils are on narrow flood
plains. The deep, well drained, very slowly permeable
Renfrow soils are on side slopes and foot slopes of
prairie openings.

The soils in this map unit are used mostly for native
range, bermudagrass and lovegrass pasture, and
suburban development. A few areas are planted to
wheat or grain sorghum. Many post oak, blackjack oak,
and hickory trees are cut for firewood.

The soils in this map unit have low potential for
cropland. Excessive slopes, the low available water
capacity, runoff, the hazard of erosion, and low fertility
and organic matter content are the main limitations.
Controlling erosion is a major concern.

The soils in this map unit have medium potential for
native range, hay, or tame pasture. Controlling brush and
weeds, protecting vegetation from fire, and improving the
soil fertility and organic matter content are management
concerns.

The Stephenville and Harrah soils in this map unit are
best suited to agricultural use. These soils have medium
potential for urban use. The depth to rock in the
Stephenville soils is a severe limitation for sanitary
facilities, but only a slight limitation for use as sites for
houses without basements or small commercial
buildings. The Harrah soils have slight limitations for use
as building sites. The Newalla soils have low potential
for urban use. They have a clayey texture, high shrink-
swell potential, very slow permeability, and a hazard of
corrosion. Many of these limitations can be overcome by
special design measures. Preventing runoff and erosion
in cleared areas, improving soil fertility and organic
matter content, and controlling weeds are management
concerns.

The soils in this map unit have high potential for most
recreational uses. Steepness of slope is a limitation for
playgrounds. Newalla soils have moderate limitations
because of very slow permeability and steepness of
slope.

The soils in this map unit have high potential for use
as openland or rangeland wildlife habitat. They have low
potential for use as wetland wildlife habitat.

2. Stephenville-Littleaxe-Darsil

Deep to shallow, very gently sloping and gently sloping,
well drained and excessively drained, loamy and sandy
soils that formed in materials weathered from sandstone

The landforms of this map unit offer little diversity.
Areas of hardwood trees and cleared openings provide
diversity to the vegetative patterns. Structures are
primarily farmsteads and subdivision developments.
Visual diversity in this map unit is medium, and changes
will be moderately significant.

This map unit makes up about 7 percent of the county.
It is about 49 percent Stephenville soils, 20 percent
Littleaxe soils, 9 percent Darsil soils, and 22 percent
soils of minor extent.

Stephenville soils are on broad ridge crests in similar
positions on the landscape to Littleaxe soils and are in
higher positions on the landscape than Darsil soils. The
Stephenville soils are moderately deep, very gently
sloping to gently sloping, and well drained. They are
moderately permeable. Typically, the Stephenville soils
have a brown fine sandy loam surface layer and pinkish
gray loamy fine sand subsurface layer. The subsoil is
reddish yellow and light red sandy clay loam underiain by
soft, reddish sandstone.

Littleaxe soils are on broad ridge crests in similar
positions on the landscape to Stephenville soils and are
in higher positions on the landscape than Darsil soils.
These soils are deep, very gently sloping, and well
drained. They are moderately permeable. Typically, the
Littleaxe soils have a grayish brown loamy fine sand
surface layer and pink loamy fine sand subsurface layer.
The subsoil is yellowish red sandy clay loam in the upper
part and reddish yellow and coarsely mottled reddish
yellow fine sandy loam in-the lower part. It is underlain
by reddish yellow and yellowish red soft sandstone
interbedded with red shale.

Darsil soils are on contour bands near shoulders of
ridge crests in lower positions on the landscape than the
Littleaxe and Stephenville soils. These soils are shallow,
very gently sloping to gently sloping, and excessively
drained. They are rapidly permeable. Typically, the Darsil
soils have a brown loamy fine sand surface layer. Below
that, they are pink fine sand underlain by red, weakly
cemented, fine grained sandstone.

Of minor extent in this map unit are the Derby, Harrah,
Newalla, and Pulaski soils. The deep, somewhat
excessively drained, rapidly permeable Derby soils are
on convex dunes on the crown of ridgetops. The deep,
well drained, moderately permeable Harrah soils are on
side slopes and foot slopes below the other soils in this
map unit. The deep, moderately well drained, very slowly
permeable Newalla soils are in contour bands
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surrounded by Stephenville soils. The deep, well drained,
moderately rapidly permeable Pulaski soils are on narrow
flood plains that dissect this map unit.

The soils in this map unit are used mostly for tame
pasture and native range. Bermudagrass and lovegrass
are the main tame pasture grasses. Many areas have
been divided into 2.5- to 10-acre tracts for suburban
homesites. Some areas have trees that are cleared for
firewood. A few areas are used for wheat or grain
sorghum,

The soils in this map unit have medium potential for
cropland, hay, pasture, or native range. Steepness of
slope, the hazard of erosion, and low fertility and organic
matter content are limitations that reduce the capability
of these soils for agricultural use. Heavy infestations of
scrub oak and severe erosion problems are the main
management concerns. Maintaining or improving the
fertility and organic matter content, controlling fire, and
protecting grasses from overuse are additional concerns.

The soils in this map unit have medium potential for
most urban uses. They are best suited to building site
development. The depth to rock is a severe limitation of
the Stephenville and Darsil soils and a moderate
limitation of the Littleaxe soils for use as septic tank
absorption fields. Littleaxe soils are better suited to
urban uses because of the greater depth to rock.
Controlling weedy grasses and using good design and
installation procedures for sanitary facilities are
management concerns.

Littleaxe and Stephenville soils have high potential for
most recreational uses. Steepness of slope is a
moderate limitation for playgrounds and a slight limitation
for other urban use. Darsil soils have severe limitations
for recreational use because of depth to rock.

The soils in this map unit have medium potential for
use as habitat for wildlife.

Deep and Moderately Deep, Well Drained and
Moderately Well Drained, Loamy Solis; on Prairie
Uplands

The three map units in this group make up 37 percent
of Cleveland County. The soils in these map units are
used mainly for cropland, tame pasture, and urban land,
but some areas are used for truck crops, hay, and range.
Some of the soils in these map units are mined for
topsoil and fill materials.

3. Renfrow-Grainola-Grant

Deep and moderately deep, very gently sloping to
moderately steep, well drained, loamy soils that formed
in materials weathered from shale, siltstone, or
sandstone

The majority of the landforms in this map unit have
low diversity. Crops, tame pasture, hay, and range create
little diversity in vegetative patterns. Farm ponds and
tree-lined drainageways are the only water elements
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present. Visual diversity in this map unit is low, and
changes in the landscape will be visually significant.

This map unit makes up about 15 percent of the
county (fig. 3). It is about 34 percent Renfrow soils, 14
percent Grainola soils, 7 percent Grant soils, and 45
percent soils of minor extent and Urban land.

Renfrow and Grant soils are in simifar positions on the
landscape on ridge crests and side slopes and are
generally slightly higher in elevation than Grainola soils.
The Renfrow soils are deep, very gently sloping to gently
sloping, and well drained. They are very slowly
permeable. Typically, the Renfrow soils have a brown silt
loam surface layer. The subsoil is reddish brown silty
clay loam in the upper part and reddish brown, yellowish
red, and red silty clay in the lower part. It is underlain by
light red, red, and very pale brown soft, laminated shale.

Grainola soils are generally slightly lower in elevation
on steeper side slopes than Renfrow and Grant soils.
These soils are moderately deep, gently sloping to
moderately steep, and well drained. They are slowly
permeable. Typically, the Grainola soils have a thin
surface layer of reddish brown silty clay loam. The
subsoil is reddish brown silty clay in the upper part, red
shaly silty clay in the middle part, and red very shaly silty
clay in the lower part. It is underlain by red, weakly
laminated shale.

Grant soils are generally on broad, smooth side slopes
and ridge crests. These soils are deep, very gently
sloping to gently sloping, and well drained. They are
moderately permeable. Typically, the Grant soils have a
brown silt loam surface layer. The subsoil is reddish
brown silt loam in the upper part, reddish brown and
yellowish red silty clay loam in the middle part, and red
silty clay loam in the lower part. The underlying material
is light reddish brown, weakly laminated siltstone or
sandstone.

Of minor extent in this map unit are the well drained
Kingfisher, Lucien, Norge, Norge Variant, Port, Pulaski,
Teller, Teller Variant, and Weswood soils and the
moderately well drained Huska soils. The moderately
deep, moderately slowly permeable Kingfisher soils are
on ridge crests in slightly lower positions on the
landscape than Grant soils. The shallow, moderately
rapidly permeable Lucien soils are on shoulders of ridge
crests at lower elevations than Grant soils. The deep,
moderately slowly permeable Norge and Norge Variant
soils are on foot slopes below Grainola and Renfrow
soils. The deep, moderately permeable Port and
Weswood soils and the deep, moderately rapidly
permeable Pulaski soils are on narrow flood plains that
dissect this map unit. The deep, moderately permeable
Teller and Teller Variant soils are on foot slopes. The
deep, very slowly permeable saline-alkali Huska soils are
intermingled with Grant and Renfrow soils.

The soils of this map unit are used most extensively
for native range, hay, and bermudagrass pasture. Some
of the less sloping areas are used for wheat, barley, or
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Figure 3.—Typical pattern of solls and underlying material in the Renfrow-Grainola-Grant map unit and the Port-Weswood map unit.
grain sorghum. Some areas in Moore and Norman are in maintaining or improving the quality of grasses, following
urban use. suitable grazing practices, protecting vegetation from fire,

Most soils in this map unit have low potential for protecting soils from water erosion, and preventing soil
cropland. Steepness of slope, slow and very slow compaction when used during wet seasons. Grant soils
permeability, and the hazard of erosion are the main and areas of Renfrow soils that are not eroded are
limitations. The soils in this map unit have medium better suited to cropland or tame pasture. The clayey
potential for pasture and native range. The major subsoil in the Renfrow and Grainola soils partially

concerns of management for agricultural uses are restricts root growth and generally is droughty during
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periods of below-normal rainfall. Water erosion is a
severe limitation of the Grant soils. Runoff is excessive
on slopes of more than 3 percent.

The soils in this map unit have low potential for most
urban uses. Grant soils are better suited to urban
development than Renfrow or Grainola soils. The very
slow and slow permeability of the Renfrow and Grainola
soils is a severe limitation for use as septic tank
absorption fields. The high shrink-swell potential and
corrosion potential to steel of the Renfrow and Grainola
soils are severe limitations to building site development
or for roadfill. The depth to rock and the steeper slopes
of the Grainola soils are severe limitations for many
urban uses. The Renfrow and Grainola soils have slight
limitations for use as sewage lagoons or pond reservoirs.
Special design and careful installation are needed to
reduce or prevent damage to structures from high shrink-
swell changes, high corrosion to steel, and very slow
perculation.

The soils of this map unit have medium potential for
most recreational uses. The hazard of erosion is a
severe limitation for paths and trails. Slope is a moderate
to severe limitation for playgrounds. The very slow
permeability of the Renfrow soils is a moderate limitation
for most recreation uses. Permeability in Grainola and
Grant soils is a slight limitation.

Most of the soils in this map unit have high potential
for use as habitat for openland wildlife, medium potential
for use as habitat for rangeland wildlife, and low
potential for use as habitat for wetland wildlife. Lack of
water and droughtiness are the main limitations.

4. Norge-Teller-Vanoss

Deep, nearly level to sloping, well drained, loamy soils
that formed in old loamy alluvium

The landforms of this map unit have moderate
diversity. Diversity is provided by farm ponds and by
woody vegetation growing along drainageways and
intermingling with cropland and tame pasture. Visual
diversity in this map unit is medium, and changes in the
landscape will be moderately significant.

This map unit makes up about 14 percent of the
county (fig. 4). It is about 28 percent Norge soils, 26
percent Teller soils, 15 percent Vanoss soils, and 31
percent soils of minor extent and Urban land.

Norge soils are mostly on convex side slopes and
ridge crests just below the Vanoss soils and above the
Teller soils. These soils are deep, very gently sloping to
sloping, and well drained. They are moderately slowly
permeable. Typically, the Norge soils have a brown silt
loam surface layer. The subsoil is reddish brown silty
clay loam in the upper part, red silty clay loam in the
middle part, and red silty clay in the lower part.

Teller soils are mostly on convex lower side slopes
and foot slopes below the Vanoss and Norge soils.
These soils are deep, very gently stoping to sloping, and
well drained. They are moderately permeable. Typically,
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the Teller soils have a brown fine sandy loam surface
layer. The subsoil is brown fine sandy loam in the upper
part, reddish brown sandy clay loam in the middle part,
and yellowish red fine sandy loam in the lower part. It is
underlain by buried layers of brown and yellowish brown
silty clay loam.

Vanoss soils are mostly on broad, smooth plains
above the Norge and Teller soils. These soils are deep,
nearly level to very gently sloping, and well drained.
They are moderately permeable. Typically, the Vanoss
soils have a brown silt loam surface layer. The subsoil is
brown silt loam in the upper part, brown silty clay loam in
the middle part, and light brown silty clay loam in the
lower part. The upper part of the underlying material is
reddish brown loam and the lower part is light reddish
brown sandy clay loam.

Of minor extent in this map unit are the Bethany,
Derby, Dougherty, Grant, Konawa, Norge Variant,
Renfrow, Staughterville, Slaughterville Variant, and Teller
Variant soils. Small areas of Urban land and Ustorthents
are also included. The well drained, slowly permeably
Bethany soils are on smooth, broad relief near the
Vanoss soils, but are on flatter slopes farther from the
streams. The rapidly permeable, somewhat excessively
drained Derby soils are on convex dunes on side slopes.
The well drained, moderately permeable Dougherty and
Konawa soils are on undulating ridge crests near the
Teller soils. The well drained, moderately permeable
Grant soils are forming from materials weathered from
siltstone or sandstone on slightly higher knolls and ridge
crests near the Norge soils. The well drained,
moderately slowly permeable Norge Variant soils are in
similar positions on the landscape as Norge soils. The
well drained, very slowly permeable Renfrow soils are on
side slopes and ridge crests adjacent to the Norge soils.
The well drained, moderately rapidly permeable
Slaughterville and Slaughterville Variant soils are mostly
on side slopes at lower elevations than Teller soils. The
well drained, moderately permeable Teller Variant soils
are in similar positions on the landscape to Teller soils.
The Bethany and Renfrow soils have high shrink-swell
potential, high corrosion potential to steel, and
perculation limitations that are difficult to overcome when
used for urban development. Urban land is mostly in
Norman, Noble, and Lexington. Ustorthents are mostly
gravel pits or borrow pits within the map unit.

The soils of this map unit are used mainly for wheat,
barley, cotton, grain sorghum, alfalfa, corn for silage, and
bermudagrass pasture. A few areas are used for
vegetables and peanuts. Teller soils are mined
extensively for fill and subgrade materials. Vanoss,
Slaughterville, and Teller soils are stripped for topsoil
use in some areas.

The soils in this map unit have medium potential for
cropland, tame pasture, hay, or native range. The major
concerns for management for agricultural uses are
keeping prime farmland for future crop production,
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maintaining the soil tilth and fertility, protecting soils from
water erosion, controlling weeds, and preventing
compaction. The susceptibility to water erosion is a
moderate limitation. The Vanoss soils are better suited to
agricultural uses because of the topography and slightly
better natural fertility.

The soils in this map unit have medium potential for
most urban uses. Teller soils are best suited to urban
development. Moderate permeability is a moderate
limitation of Teller and Vanoss soils for use as septic
tank absorption fields, and moderately slow permeability
is a severe limitation of Norge soils. Corrosion to steel,
shrinking and swelling, and perculation rate of the Norge
and Vanoss soils are management concerns. All soils in
this map unit have slight limitations for lawns,
landscaping, and golf fairways.

These soils have medium potential for most
recreational uses. The limitations are slight for
playgrounds on slopes of less than 2 percent, moderate
on slopes of 2 to 6 percent, and are severe on slopes
over 6 percent. Water erosion is a moderate limitation of
Norge and Vanoss soils for use as trails and paths.

The soils in this map unit have high potential for use
as openland witdlife habitat and medium potential for
rangeland wildlife habitat. They have low potential for
use as wetland wildlife habitat.

5. Doolin-Bethany-Urban land

Deep, nearly level to very gently sloping, moderately well
drained and well drained, loamy soils that formed in old
clayey and loamy alluvium; and Urban land

The landforms of this map unit have limited diversity.
Vegetation is primarily cropland and tame pasture. Water
elements are limited to shallow drainageways. Structures
are numerous throughout the map unit because of the
Urban land of Moore, Norman, and Oklahoma City.
Visual diversity in this map unit is medium, and changes
will be moderately significant.

This map unit makes up about 8 percent of the county.
it is about 49 percent Doolin soils, 18 percent Bethany
soils, 10 percent Urban land, and 23 percent soils of
minor extent.

Doolin soils are in slightly lower positions on the
landscape than Bethany soils. These soils are deep,
nearly level to very gently sloping, and moderately well
drained. They are very slowly permeable. Typically, the
Doolin soils have a grayish brown silt loam surface layer
and light brownish gray silt loam subsurface layer. The
subsoil is silty clay. It is dark gray and dark grayish
brown in the upper part, coarsely mottled dark grayish
brown, gray, and reddish brown in the middle part, and
reddish brown and red in the lower part.

Bethany soils are in slightly higher positions on the
landscape than Doolin soils. These soils are deep, nearly
level to very gently sloping, and well drained. They are
slowly permeable. Typically, the Bethany soils have a
dark grayish brown silt loam surface layer. The subsoil is
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brown silty clay loam in the upper part, pale brown and
grayish brown silty clay in the middle part, and coarsely
mottled yellowish brown, dark grayish brown, and grayish
brown clay loam in the lower part.

Urban land is in the same positions on the landscape
as the Doolin and Bethany soils. It consists of areas that
have been altered or covered with roads, dwellings,
small commercial buildings, and parking lots.

Of minor extent in this map unit are the moderately
well drained, saline-alkali Pawhuska soils and the well
drained Norge, Renfrow, and Vanoss soils. Pawhuska
soils are intermingled with the Doolin and Bethany soils.
Norge, Renfrow, and Vanoss soils are at slightly higher
elevations than Doolin and Bethany soils on small knolls
or on side slopes that break to the drainageways.
Pawhuska soils have severe limitations for urban or
agricultural uses because of the sodium content, hazard
of corrosion to steel and concrete, droughtiness, hazard
of erosion, high shrink-swell potential, and very slow
permeability.

The soils in this map unit are used mainly for cropland,
tame pasture, and urban uses. The main crops are
wheat, barley, grain sorghum, cotton, and alfalfa. Most of
the urban land in Norman, Moore, and Okiahoma City is
in this map unit.

The soils in this map unit have medium potential for
crops, tame pasture, and native range. The Bethany soils
are best suited to cropland. Surface drainage is needed
in some areas of the Doolin soils to prevent drowning of
plants. Crops that have moderate to high tolerance to
salts are best suited. The major concerns of
management for agriculture are maintaining soil tilth and
fertility, providing protection from water erosion, and
preventing compaction and crusting of surface layer.

The soils in this map unit have low potential for most
urban uses. Shrinking and swelling, permeability,
corrosion to steel, and erodibility are severe limitations.
These soils have slight limitations for sewage lagoons,
pond reservoirs, or area-type sanitary landfills. Excess
sodium in the Doolin soils is a severe limitation for
lawns, landscaping, golf fairways, cover for landfills, and
grassed waterways.

The soils in this map unit have medium potential for
most recreational uses. Excess sodium is a severe
limitation in the Doolin soils, and the hazard of erosion of
all soils is a severe limitation for paths and trails.

The soils in this map unit have medium potential for
use as habitat for wildlife. Bethany soils are better suited
because they have more favorable soil characteristics for
plant growth.

Deep, Somewhat Excessively Drained to Somewhat
Poorly Drained, Sandy to Clayey Soils; on Flood
Plains

The five map units in this group make up 17 percent of
Cleveland County. These soils are used mainly for
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Figure 4.—Typical pattern of soils and underlying material in the Norge-Teller-Vanoss map unit and Asher-Keokuk-Canadian map unit

cropland and tame pasture, but some areas are used for
range, hay, and urban uses.

soils that are subject to occasional and frequent
Sand is mined from some soils along the South

flooding, formed in recent loamy alluvium

: _ The landforms of this map unit provide limited
Canadian River. diversity. Diverse vegetative patterns result from

cropland, tame pasture, woodland, and range. Water
6. Port-Weswood

elements are small drainageways and creeks. Structures
, . are farmsteads and some residences. Visual diversity for
Nearly level to very gently sloping, well drained, loamy
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this map unit is medium, and changes in the landscape
will be moderately significant.

This map unit makes up about 5 percent of the county.
It is about 62 percent Port soils, 31 percent Weswood
soils, and 7 percent soils of minor extent and Urban
land.

Port soils are generally slightly lower in elevation than
Weswood soils. The Port soils are deep, nearly level to
very gently sloping, and well drained. They are
moderately permeable. Typically, the Port soils have a
brown and reddish brown silt loam surface layer. The
subsoil is reddish brown silty clay loam. The underlying
material is yellowish red, reddish brown, and light red
stratified silty clay loam, silty clay, and clay loam. The
Port soils are subject to occasional or frequent flooding.

Weswood soils are generally slightly higher in
elevation and closer to the stream channel than Port
soils. The Weswood soils are deep, nearly level to very
gently sloping, and well drained. They are moderately
permeable. Typically, the Weswood soils have a reddish
brown silt loam surface layer and subsoil. The underlying
material is reddish yellow and reddish brown silt loam.
This soil has buried horizons that are reddish brown silty
clay loam. The Weswood soils are subject to occasional
or frequent flooding.

Of minor extent in this map unit are the somewhat
poorly drained and very slowly permeable Lomill soils
and the well drained and moderately rapidly permeable
Pulaski soils. Urban land is also included. Lomill soils are
on slightly concave, lower flood plains than Port and
Weswood soils in old sloughs and blocked
drainageways. Pulaski soils are adjacent to stream
channels in slightly lower positions on flood plains than
Port and Weswood soils.

The soils of this map unit are used extensively for
alfalfa, wheat, grain sorghum, and forage sorghum.
Bermudagrass is in some areas. Pecan trees on these
soils produce ample nuts in favorable years.

The soils in this map unit have high potential for
cropland, tame pasture, hay, and native range. Even
though they are subject to flooding, the overall benefits
from additional moisture, which increases production,
more than offset the crop losses in most years. The
hazard of flooding when hay crops are down; maintaining
or improving the soil tilth, fertility, and organic matter
content; and preventing compaction are management
concerns. Keeping these soils for prime farmland use is
a major concern.

The soils in this map unit have low potential for urban
use. The hazard of flooding is a severe limitation.

The soils in this map unit have medium potential for
recreational development. The hazard of flooding is a
severe limitation for camp areas, a moderate limitation
for playgrounds, and a slight limitation for picnic areas or
paths and trails.

The soils in this map unit have high potential for
development of habitat for openland and rangeland
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wildlife and low potential for wetland wildlife habitat.
Water is not available for wetland wildlife habitat.

7. Pulaski-Tribbey

Nearly level to very gently sloping, well drained and
somewhat poorly drained, loamy soils that are subject to
occasional and frequent flooding, formed in recent loamy
alluvium

The landforms of this map unit offer limited diversity.
Vegetative patterns offer moderate diversity. Water
elements are drainageways, farm ponds, and areas
where water frequently stands. There are few structures.
Visual diversity in this map unit is medium, and changes
in the landscape will be moderately significant.

This map unit makes up about 4 percent of the county
(see fig. 2). It is about 48 percent Pulaski soils, 47
percent Tribbey soils, and 5 percent soils of minor
extent.

Pulaski soils are generally in slightly higher positions
on the landscape than Tribbey soils. The nearly level to
very gently sloping Pulaski soils are deep, moderately
rapidly permeable, and well drained. Typically, they have
a reddish brown fine sandy loam surface layer. The
upper part of the underlying material is red or yellowish
red fine sandy loam, the middie part is red or fight
reddish brown loamy fine sand, and the lower part is
stratified reddish yellow, yellowish red, and reddish
brown loamy very fine sand, fine sandy loam, and loam.
The Pulaski soils are subject to occasional flooding.

Tribbey soils are generally in slightly lower positions on
concave landscapes than Pulaski soils. The nearly level
to very gently sloping Tribbey soils are deep, moderately
permeable to moderately rapidly permeable, and
somewhat poorly drained. A high water table is 1/2 foot
to 3 1/2 feet below the surface during fall, winter, and
spring. Typically, the Tribbey soils have a reddish brown
fine sandy loam surface layer. The upper part of the
underlying material is reddish brown fine sandy loam that
has thin strata of clay loam and loamy fine sand. In the
lower part, it is yellowish red loamy very fine sand that
has thin strata of loam and loamy fine sand. The Tribbey
soils are subject to frequent flooding.

Of minor extent in this map unit are the well drained
and moderately permeable Port and Weswood soils.
They are in slightly higher positions on flood plains than
Pulaski and Tribbey soils.

The soils of this map unit are used mostly for
bermudagrass pasture and native range. Some areas of
Pulaski soils are used for wheat, alfalfa, or forage
sorghum. Some areas are used for pecan trees that
produce nuts in favorable years.

The soils in this map unit have medium potential for
cropland. The hazard of flooding, wetness, and low
fertility and organic matter content are limitations that
reduce yields or prevent use of equipment. The soils in
this map unit have high potential for tame pasture and
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native range. Pastures respond well to additions of
fertilizer high in nitrogen. The major management
concerns are reducing the hazard of flooding, improving
the soil fertility and organic matter content, controlling
brush and weeds, and protecting rangeland from overuse
and from uncontrolled burning. The well drained Pulaski
soils are better suited to most agricultural uses than the
Tribbey soils.

The soils in this map unit have low potential for urban
use and recreational development. Wetness and the
hazard of flooding are severe limitations.

Pulaski soils have high potential for use as habitat for
openland and rangeland wildlife and low potential for
wetland wildlife habitat. Tribbey soils have medium
potential for use as habitat for openland and rangeland
wildlife and high potential for wetland wildlife habitat.

8. Gracemore-Gracemont Variant-Gaddy

Nearly level to very gent/y sloping, somewhat poorly
drained and somewbhat excessively drained, sandy and
loamy soils that are subject to occasional and frequent
flooding; formed in recent sandy and loamy alluvium

Landforms of this map unit offer some diversity. Tame
pasture, woodlands, and range provide some diversity in
the vegetative patterns. The South Canadian River is the
predominant water element. Structures are limited. Visual
diversity of this map unit is medium, and changes in the
landscape will be moderately significant.

This map unit makes up about 3 percent of the county.
It is about 61 percent Gracemore soils, 16 percent
Gracemont Variant soils, 5 percent Gaddy soils, and 18
percent soils of minor extent.

Gracemore soils are in the lowest positions on flood
plains below Gracemont Variant and Gaddy soils. The
Gracemore soils are deep, nearly level to very gently
sloping, and somewhat poorly drained. They are
moderately rapidly permeable or rapidly permeable. A
high water table is from 1/2 foot to 3 1/2 feet below the
surface in winter and spring. Typically, the Gracemore
soils have a brown and light brown loamy fine sand
surface layer. The underlying material is pink loamy fine
sand and fine sand that has thin strata of darker colors
and finer textures. The Gracemore soils are subject to
occasional and frequent flooding.

Gracemont Variant soils are_in slightly higher positions
on the landscape than Gracemore soils and are in
slightly lower positions than Gaddy soils. These soils are
deep, nearly level to very gently sloping, and somewhat
poorly drained. They are moderately permeable. A high
water table is between 1/2 foot and 3 1/2 feet below
the surface from fall to spring. Typically, the Gracemont
Variant soils have a brown and reddish brown silt loam
surface layer. The upper part of the underlying material
is mottled light reddish brown and reddish brown very
fine sandy loam and silt loam and has fine darker strata.
The lower part of the underlying material is pink fine
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sand that has fine darker strata. The Gracemont Variant
soils are subject to occasional flooding.

Gaddy soils are on low convex dunes in slightly higher
positions on the landscape than Gracemore and
Gracemont Variant soils. These soils are deep, nearly
level to very gently sloping, and somewhat excessively
drained. They are moderately rapidly permeable or
rapidly permeable. Typically, the Gaddy soils have a
brown loamy fine sand surface layer. The underlying
material is light brown and pink loamy fine sand and fine
sand that has thin strata of darker colors and finer
textures. The Gaddy soils are subject to occasional
flooding.

Of minor extent in this map unit are the excessively
drained, rapidly permeable Goodnight soils and the
moderately well drained, slowly permeable Asher Variant
soils. Goodnight soils are on long, narrow dunes in
higher positions on the landscape than Gaddy soils.
They are subject to flooding only under abnormal
conditions. Asher Variant soils are on flood plains at
similar elevations to the Gracemont Variant soils. They
have a high water table between 20 and 40 inches
below the surface most of the time.

The soils of this map unit are used mostly for
bermudagrass pasture, native range, or wildlife. A few
areas are in wheat. Sand deposits beneath these soils
are mined in several areas and used for fill materials or
in mortar and concrete construction. A few areas are
used for recreation, primarily golf courses and off-road-
vehicle tracks.

The soils of this map unit have low potential for
cropland. Wetness, salinity, and the hazard of flooding
are severe limitations. These soils have high potential for
hay, tame pasture, and native range. The low available
water capacity is a limitation in the Gaddy soils. The
main management concerns are protecting low lying
areas from flooding, controlling wind erosion during
periods when grasses or crops are being established,
improving or maintaining the fertility and organic matter
content, controlling brush and weedy grasses, and
establishing vegetation in the saline areas.

The soils in this map unit have low potential for urban
use. The hazard of flooding, wetness, salinity, and
coarse textured soil materials are severe limitations that
are difficult to overcome.

The soils in this map unit have low potential for
recreational use. Wetness and the hazard of flooding are
severe limitations.

The soils in this map unit have medium potential for
use as habitat for most wildlife. They are best suited to
use as habitat for rangeland or wetland wildlife. Water
areas can be developed for habitat for wildlife in most of
the Gracemore and Gracemont Variant soils.

9. Asher-Keokuk-Canadian

Nearly level to very gently sloping, moderately well
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drained and well drained, loamy soils that are subject to
rare flooding, formed in recent loamy alluvium

The landforms of this map unit provide very little
diversity. Most of the soils in this map unit are used for
cropland and tame pasture, which provide little diversity
to the vegetative patterns. Water elements are narrow,
meandering drainageways. Structures consist of
farmsteads and some residences. Visual diversity in this
map unit is low, and changes in the landscape will be
visually significant.

This map unit makes up about 2 percent of the county
(see fig. 4). It is about 41 percent Asher soils, 29 percent
Keokuk soils, 9 percent Canadian soils, and 21 percent
soils of minor extent and Urban land.

Asher soils are on flood plains. They are in slightly
higher positions on the landscape than Keokuk soils and
in slightly lower positions on the landscape than the
Canadian soils. The Asher soils are deep, nearly level to
very gently sloping, and moderately well drained. They
are slowly permeable. Typically, the Asher soils have a
dark grayish brown and brown silt loam surface layer.
The subsoil is brown silty clay loam and silt loam. The
underlying material is stratified light reddish brown very
fine sandy loam, reddish brown mottled silty clay, and
light reddish brown loamy fine sand. The Asher soils are
subject to rare flooding.

Keokuk soils are on flood plains. They are in slightly
lower positions on the landscape than the Asher and
Canadian soils. The Keokuk soils are deep, nearly level
to very gently sloping, and well drained. They are
moderately permeable. Typically, the Keokuk soils have
a brown and dark grayish brown very fine sandy loam
surface layer. The subsoil is brown very fine sandy loam.
The underlying material is light brown and brown very
fine sandy loam, brown silty clay loam, light brown very
fine sandy loam, and pink fine sandy loam. The Keokuk
soils are subject to rare flooding.

Canadian soils are on the highest flood plains in the
map unit. They are in slightly higher positions on the
landscape than the Asher and Keokuk soils. The
Canadian soils are deep, nearly level to very gently
sloping, and well drained. They are moderately rapidly
permeable. Typically, the Canadian soils have a brown
fine sandy loam surface layer and subsoil. The
underlying material is brown and reddish yellow fine
sandy loam. The Canadian soils are subject to rare
flooding.

“Of minor extent in this map unit are the somewhat
poorly drained and slowly permeable Asher Variant soils,
the excessively drained and rapidly permeable
Goodnight soils, the somewhat poorly drained and
moderately permeable Gracemont Variant soils, the well
drained and moderately permeable Port and Weswood
soils, and Urban land. The Asher Variant, Gracemont
Variant, Port, and Weswood soils are in lower positions
on flood plains than the Asher, Keokuk, and Canadian
soils, and Goodnight soils are on higher convex dunes.
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The soils in this map unit are used extensively for
wheat, alfalfa, grain sorghum, and for bermudagrass
pasture. Most of the irrigated cropland in Cleveland
County is in this map unit. Truck crops are on a few
acres of the Canadian soils. Native pecan trees are
common on Asher soils and produce nuts during
favorable years. Horse breeding and training farms are
common. Many farmsteads are along the South
Canadian River.

The soils in this map unit have high potential for
cropland, tame pasture, hay, and native range.
Maintaining tilth, preventing compaction, maintaining
fertility and organic matter content, and keeping these
soils for prime farmland use are management concerns.

The soils in this map unit have low potential for most
urban uses. The hazard of flooding is a severe limitation
for dwellings and for small commercial buildings. The
soils have slight limitations for lawns, landscaping, and
topsoil use.

The soils of this map unit have high potential for most
recreational uses. The hazard of flooding is a severe
limitation for camp areas. This fimitation can be
overcome by constructing a dike around the site or by
elevating the area with suitable fill materials.

The soils in this map unit have high potential for use
as openland and rangeland wildlife habitat. They have
low potential for wetland wildlife habitat.

10. Lomill-Brewless

Nearly level, somewhat poorly drained and moderately
well drained, clayey and loamy soils that are subject to
occasional and rare flooding; formed in recent clayey
and loamy alluvium

The landforms of this map unit provide very littie
diversity. The area is in cultivated crops or tame pasture
that provides little diversity to vegetative patterns. Water
elements are sloughs and some farm ponds. Structures
are limited. Visual diversity for this map unit is low, and
changes in the landscape will be visually significant.

This map unit makes up about 2 percent of the county.
it is about 45 percent Lomill soils, 36 percent Brewless
soils, and 19 percent soils of minor extent and Urban
land.

Lomill soils are on slightly concave sioughs and
meandering drainageways that drain the higher flood
plains. These soils are deep, nearly level, and somewhat
poorly drained. They are very slowly permeable. The
Lomil! soils have a brown silty clay surface layer. The
subsoil is dark reddish gray silty clay. The underlying
material is brown silty clay and stratified brown, light
brown, and reddish brown loam, very fine sandy loam,
and silty clay. The Lomill soils are subject to occasional
flooding.

Brewless soils are on smooth flood plains in higher
positions on the landscape than Lomill soils. These soils
are deep, nearly level, and moderately well drained.



18

They are slowly permeable. Typically, the Brewless soils
have a dark grayish brown silty clay loam surface layer.
The subsoil is dark brown or brown silty clay in the upper
part and brown or light reddish brown silty clay loam in
the lower part. The underlying material is brown, reddish
brown, and light reddish brown mottled stratified silty
clay loam, very fine sandy loam, and silty clay. The
Brewless soils are subject to rare flooding.

Of minor extent in this map unit are the moderately
well drained and slowly permeable Asher Variant soils
and the well drained and moderately permeable
Weswood soils. The Asher Variant soils are in lower
positions on flood plains than Lomill and Brewless soils,
and the Weswood soils are in slightly higher positions on
the landscape along small channels.

The soils of this map unit are used mainly for cropland
and tame pasture. Wheat, alfalfa, grain sorghum, and
corn are the principal crops. Bermudagrass is the
dominant tame pasture, but, in some areas, it is
overseeded with Kentucky 31 fescue or small grains. In
some areas, native pecan trees produce a limited
quantity of nuts in favorable years. A few horse breeding
and training farms are in this map unit, and a small area
in Lexington is used for urban development.

The soils of this map unit have medium potential for
cropland and high potential for tame pasture, hay, and
native range. The limitations are wetness, the hazard of
flooding, permeability, and the clayey soil texture.
Surface drainage is the major management concern.
Water collects in low lying areas, and slight alterations of
the natural flow of water tend to complicate the problem.
Other concerns of management are improving or
maintaining the soil tilth, structure, fertility, and organic
matter content; preventing compaction; and retaining the
soils for agricultural use.

The soils in this map unit have low potential for urban
use. Severe limitations are the hazard of flooding,
wetness, shrinking and swelling, very slow and slow
permeability, and corrosivity to steel.

The soils in this map unit have medium potential for
recreational use. The susceptibility to flooding, the clayey
soil texture, and the soil permeability are limitations that
are difficult to overcome.

The soils in this map unit have medium potential for
use as habitat for most wildlife.

The Brewless soils are best suited to most uses
because they are better drained, have less clay in the
surface layer, and are at higher elevations and are less
subject to flooding than Lomill soils.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are aimost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soif
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Teller fine sandy loam, 3 to
5 percent slopes, is one of several phases in the Teller
series.

Some map units are made up of two or more major
soils. These map units are called soil complexes or
undifferentiated groups.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Stephenville-Darsil-Newalla complex, 3 to 8
percent slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in a mapped area are not uniform. An area can
be made up of only one of the major soils, or it can be

made up of all of them. Norge Variant and Teller Variant
soils, 3 to 8 percent slopes, is an undifferentiated group
in this survey area.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Urban land is an example. Miscellaneous
areas are shown on the soil maps. Some that are too
small to be shown are identified by a special symbol on
the soil maps.

Table 5 gives the acreage and proportionate extent of
each map unit. Other tables (see "“Summary of Tables")
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

1—Stephenville-Darsil-Newalla complex, 3 to 8
percent slopes. This complex consists of moderately
deep, well drained Stephenville soil; shallow, excessively
drained Darsil soil; and deep, moderately well drained
Newalla soil. The soils in this complex are in the eastern
part of the county. The soils of this complex were so
intermingled that they could not be separated at the
scale selected for mapping. The Stephenville soil is
mainly on ridge crests but is also on side slopes
between bands of the Darsil soil. The Darsil soil is mainly
on shoulders of ridge crests and on narrow contour
bands around the side slopes. The Newalia soil is mainly
on side slopes below bands of Darsil soil and
occasionally on ridge crests. Individual areas of each soil
range from 3 to 40 acres. The mapped areas are long
and irregular in shape and range from 10 to 700 acres.

The Stephenville soil makes up about 55 percent of
the unit. Typically, the surface layer is brown fine sandy
loam about 4 inches thick. The subsurface layer is
pinkish gray loamy fine sand to a depth of about 10
inches. The subsoil is reddish yellow sandy clay loam to
a depth of about 16 inches and is light red sandy clay
foam to a depth of about 28 inches. The underlying
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material is red and yellowish red, soft, fine-grained
sandstone to a depth of 36 inches or more.

The Stephenville soil is low in natural fertility and
organic matter content. It is medium acid to neutral in
the surface layer and strongly acid to slightly acid in the
subsurface layer. The subsoil ranges from very strongly
acid to slightly acid. Permeability is moderate, runoff is
medium to rapid, and the available water capacity is low.
This soil is easily eroded by wind or water if not
protected by adequate plant cover. The root zone is 20
to 40 inches deep and is easily penetrated by plant
roots. This soil has low shrink-swell potential and
moderate corrosion potential to steel and concrete.

The Darsil soil makes up about 15 percent of the map
unit. Typically, the surface layer is brown loamy fine sand
about 5 inches thick. Below that is pink fine sand to a
depth of about 17 inches. The underlying material is red,
weakly cemented, fine-grained sandstone to a depth of
about 23 inches or more.

The Darsil soil is strongly acid to mildly alkaline. It is
low in organic matter content and natural fertility.
Permeability is rapid, runoff is medium to rapid, and the
available water capacity is very low. This soil is easily
eroded by wind or water if not protected by adequate
plant cover. The root zone is 10 to 20 inches deep and
is easily penetrated by plant roots. This soil has low
shrink-swell potential, low corrosion potential to steel,
and moderate corrosion potential to concrete.

The Newalla soit makes up about 15 percent of the
unit. Typically, the surface layer is brown fine sandy loam
about 3 inches thick. The subsurface layer is light brown
fine sandy loam to a depth of about 6 inches. The
subsoit is red sandy clay loam to a depth of about 10
inches, red clay to a depth of about 51 inches, and
mottled red shaly silty clay to a depth of about 58
inches. The underlying material is red, weakly laminated,
soft shale to a depth of 80 inches or more.

The Newalla soil is low in natural fertility and organic
matter content. It is strongly acid to neutral in the
surface layer and very strongly acid to neutral in the
subsurface layer. The upper part of the subsoil is
strongly acid to neutral, and the lower part is strongly
acid to moderately alkaline. Permeability is very slow,
runoff is rapid, and the available water capacity is
medium. The root zone is 40 to 60 inches deep, but the
clayey subsoil partially restricts root penetration. This soil
is easily eroded by water and has high shrink-swell
potential. It has high corrosion potential to steel and
moderate corrosion potential to concrete.

Included with this complex in mapping are areas of
Derby, Grainola, Harrah, Littleaxe, Lucien, and Pulaski
soils. The excessively drained Derby soils are on convex
dunes on ridge crests and on valley side slopes.
Grainola soils are on steeper side slopes. The
moderately permeable Harrah soils are on narrow foot
slopes bordering the drainage channels. The moderately
permeable Littleaxe soils are on narrow, very gently
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sloping ridge crests. The shallow Lucien soils are on
shoulders of ridges paralleling the side slopes. The
Pulaski soils are on narrow flood plains. The included
soils make up about 15 percent of the map unit, but
individual areas are generally less than 5 acres.

This complex has low potential for cropland. It is
generally not suited to cultivated crops because of the
severe hazard of erosion and low fertility and organic
matter content. The shallow root zone and very low
available water capacity of the Darsil soil and the very
slow permeability of the Newalla soil are severe
limitations that are difficult to overcome. Small plots
suitable for home gardens can be located by onsite
investigations. Intensive management is needed to
control erosion and improve the soil fertility and organic
matter content.

This complex has low potential for hay or tame
pasture. The low fertility and organic matter content,
restricted root zone, and droughty soils limit production
and choice of plants. Bermudagrass and weeping
fovegrass are best suited. Tame pasture and hay crops
respond well to fertilizer that is high in nitrogen. For
maximum production of high quality forage, weeds and
brush can be controlled by mowing or spraying pastures
with herbicides late in spring or early in summer.

This complex has low potential for most urban use.
Depth to rock is the main limitation of the Stephenville
and Darsil soils for septic tank absorption fields. The
very slow permeability, high shrink-swell potential, and
high corrosion potential to steel are limitations of the
Newalla soil for most building sites and sanitary facilities.
Newalla soil has limitations for sewage lagoon areas and
pond reservoir areas because of depth to rock. Many of
these limitations can be minimized by special design
measures.

This complex has low to high potential for recreational
use. Stephenville soil is best suited to this use. It has
slight limitations for camp areas, picnic areas, and for
paths and trails. Darsil soil has severe limitations for
camp areas and picnic areas because of depth to rock.
It has slight limitations for paths and trails. Newalla soil
has moderate limitations for camp areas and picnic
areas because of very slow permeability and has severe
limitations for paths and trails because of the hazard of
erosion. This complex has severe limitations for
playgrounds because of slope.

This complex has medium potential for rangeland.
Controlling weeds and brush and protecting the range
from uncontrolled burning are management concerns.
Rotation grazing and timely deferment of grazing help to
maintain or improve range grasses.

This complex has medium to low potential for
windbreak tree and shrub plantings. Soil depth, the
available water capacity, and permeability are limitations
that reduce the potential for this use. Redbud, eastern
redcedar, skunkbush sumac, Amur honeysuckle,
osageorange, and lilac are well suited to these soils. In
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addition, Austrian pine, American plum, Chinese elm, red
mulberry, bur oak, and green ash are best suited to the
Stephenville soil; oriental arborvitae, Rocky Mountain
juniper, and Arizona cypress are best suited to the Darsil
soil; and Austrian pine, Chinese elm, honeylocust, red
mulberry, silver maple, and common hackberry are best
suited to the Newalla soil. Post oak, blackjack oak, and
hickory are native trees adapted to the soils in this
complex. Many of the native trees are harvested for
firewood.

This complex has high to low potential for use as
habitat for openland or rangeland wildlife. It has low
potential for use as habitat for wetland wildlife.

This complex is in capability subclass Vle. Stephenville
and Newalla soils are in Sandy Savannah range site, and
Darsil soil is in Shaliow Savannah range site.

2—Harrah fine sandy loam, 3 to 8 percent slopes.
This deep, well drained, gently sloping to sloping soil is
in the eastern part of Cleveland County. It is on concave
side slopes and foot slopes of uplands. The mapped
areas are long, narrow, irregular in shape and can
extend the entire length of the drainage area. They are
20 to more than 300 acres.

Typically, the surface layer is brown fine sandy loam
about 6 inches thick. The subsurface layer, to a depth of
about 14 inches, is yellowish red loamy fine sand. The
subsoil is red sandy clay loam to a depth of 80 inches.

Included with this soil in mapping are areas of Derby,
Littleaxe, Pulaski, Stephenville, and Tribbey soils. The
somewhat excessively drained Derby soils are mostly on
north- or east-facing side slopes above the Harrah soils.
The Littleaxe and Stephenville soils are on upper side
slopes. The moderately rapidly permeable, well drained
Pulaski soils and the somewhat poorly drained Tribbey
soils are on the narrow flood plains that entrench the
Harrah soils in the upper part of the watershed. The
included soils make up about 30 percent of this map
unit, but individual areas are generally less than 7 acres.

This Harrah soil is low in natural fertility and organic
matter content. It is medium acid to neutral in the
surface and subsurface layers and strongly acid to
neutral in the subsoil. Permeability is moderate, runoff is
slow to medium, and the available water capacity is
medium. This soil has good tilth and can be worked
throughout a wide range of moisture content. The root
zone is more than 60 inches deep and is easily
penetrated by plant roots. This soil is easily eroded by
wind or water if not protected by adequate plant cover. It
has low shrink-swell potential and moderate corrosion
potential to steel and concrete.

This soil has medium potential for row crops and small
grains. Low fertility and organic matter content,
excessive slope, and the hazard of erosion are the main
limitations. Minimum tillage, use of crop residue, and use
of cover crops, including grasses and legumes in the
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cropping system, help to control erosion and improve
fertility and organic matter content.

This soil has medium potential for hay, tame pasture,
and rangeland. Hay crops and tame pastures respond
well to additions of fertilizer that are high in nitrogen.
Areas in native range can be improved by harvesting
mature trees for firewood, controlling underbrush, using
good grazing practices, and protecting the range from
fire.

This Harrah soil has high potential for most urban
uses. The limitations are slight for sanitary landfills,
shallow excavations, dwellings, local roads and streets,
lawns, landscaping, and goif fairways. Seepage and
slope are limitations if used for sewage lagoons or pond
reservoirs. Permeability is a limitation for septic tank
absorption fields. Establishment and maintenance of
landscape vegetation is difficult because of droughtiness
of the surface and subsurface layers. Pocket gophers
can cause severe damage to lawns, shrubs, and gardens
unless controlled.

This soil has high potential for most. recreational uses.
Slope is a limitation for playgrounds. Water erosion can
be excessive on heavily used areas.

This soil has high potential for windbreak tree and
shrub plantings. American plum, Amur honeysuckle,
Arizona cypress, Austrian pine, autumn-olive, black
locust, bur oak, Chinese elm, common hackberry,
eastern redcedar, euonymus, green ash, honeylocust,
lilac, oriental arborvitae, osageorange, ponderosa pine,
redbud, red mulberry, Rocky Mountain juniper, Russian-
olive, Scotch pine, silver maple, and skunkbush sumac
are suited to this soil. Black hickory, blackjack oak,
chinquapin oak, northern red oak, and post oak are
native species adapted to this soil. Many native trees are
used locally for firewood.

This soil has high potential for use as habitat for
openiand and rangeland wildlife. It has low potential for
use as habitat for wetland wildlife.

This Harrah soil is in capability subclass IVe and in
Sandy Savannah range site.

3—Grainola-Weswood complex, 0 to 20 percent
slopes. This complex consists of moderately deep, well
drained Grainola soil and deep, well drained Weswood
soil. The soils of this complex were so intermingled that
they could not be separated at the scale selected for
mapping. They are in the central and western parts of
the county. The Grainola soil is on gently sloping to
moderately steep side slopes, and the Weswood soil is
on nearly level to very gently sloping flood plains.
Individual areas of each soil range from 1/4 acre to 10
acres. The mapped areas are long, narrow, and irregular
in shape, are 150 to 600 feet wide and 700 to 2,000 feet
long, and range from 5 to 150 acres.

The Grainola soil makes up about 55 percent of the
map unit. Typically, the surface layer is reddish brown
silty clay loam about 3 inches thick. The subsoil is
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reddish brown silty clay to a depth of about 8 inches and
red shaly silty clay and very shaly silty clay to a depth of
about 27 inches. The underlying material is red, weakly
laminated shale that extends to a depth of 30 inches or
more.

The Grainola soil is medium in natural fertility and low
in organic matter content. It is mildly alkaline or
moderately alkaline throughout. This soil has high shrink-
swell potential and is easily eroded by water. Runoff is
rapid, permeability is slow, and the available water
capacity is medium. The root zone is 20 to 40 inches
deep, and plant root development is somewhat
restricted. This soil has high corrosion potential to steel
and low corrosion potential to concrete.

The Weswood soil makes up about 15 percent of the
map unit. Typically, the surface layer is dark reddish gray
silt loam about 6 inches thick. The subsoil is reddish
brown silt loam to a depth of about 16 inches. The
underlying material is stratified reddish brown silt loam
and silty clay loam to a depth of about 46 inches and
red laminated shale to a depth of 64 inches or more.

The Weswood soil is medium in natural fertility and
organic matter content. It is mildly alkaline to moderately
alkaline in the surface layer and moderately alkaline and
calcareous in the subsoil and underlying material.
Permeability is moderate, runoff is slow, and the
available water capacity is high. The root zone is more
than 40 inches deep and is easily penetrated by plant
roots. This soil is subject to frequent flooding for very
brief to brief periods in the spring and summer.

Included with this complex in mapping are areas of
Huska, Lucien, Norge, Port, Pulaski, and Renfrow soils
and soils similar to Grainola soil but less than 20 inches
thick. The deep, moderately well drained, very slowly
permeable Huska soils are in saline-alkali spots near
ridge crests or on foot slopes. The shallow Lucien soils
are on shoulders of ridges or on contour bands along
side slopes. The deep, moderately slowly permeable
Norge soils are on foot slopes. The deep Port and
Pulaski soils are on low flood plains. The deep, very
slowly permeable Renfrow soils are on side slopes and
foot slopes. The included soils make up about 30
percent of the map unit, but individual areas are
generally less than § acres.

This complex has low potential for cropland.
Steepness of slopes, the hazard of erosion on side
slopes, and frequent flooding on flood plains are severe
limitations that make this complex not suited to
cultivation.

This complex has low potential for hay and tame
pasture. It is best suited to rangeland. Side slopes can
be shaped and smoothed in some less sloping areas
and planted to permanent grass. This would help to
reduce runoff and lower the hazard of erosion. Fertilizer
applied during the spring improves plant vigor and
density.
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This complex has medium potential for native range.
The steepness of slopes and droughty nature of Grainola
soil limit the potential of grass production. The quality of
the grass can be maintained or improved by controlling
weeds, using suitable grazing practices, and protecting
the range from fire.

This complex has low potential for all urban uses. The
depth to rock, slow permeability, high shrink-swell
potential, slope, and the clayey texture are all limitations
of Grainola soil. The hazard of flooding is a limitation of
Weswood soil. These limitations can be reduced by
special design measures.

This complex has medium potential for pond reservoirs
and embankments. The clayey texture of Grainola soil is
a moderate limitation. The Weswood soil has moderate
limitations because of seepage. Coring the dam site and
compacting the soit materials under optimum moisture
conditions reduce seepage and improve compaction.
Permanent vegetation needs to be established on
embankments to help prevent erosion.

This complex has low potential for most recreational
uses. Frequent flooding is a limitation of Weswood soil
for camp areas and playgrounds and a moderate
limitation for picnic areas and paths and trails. Slope,
slow permeability, and the clayey texture are limitations
of Grainola soil for these uses.

This complex has low potential for windbreak tree and
shrub plantings. The restricted root zone, slow
permeability, and droughtiness of Grainola soil are the
main limitations for plant survival. Eastern redcedar,
skunkbush sumac, Amur honeysuckle, lilac, red mulberry,
osageorange, Austrian pine, and Chinese elm are
adapted to these soils. Common hackberry, honeylocust,
silver maple, and redbud are adapted to Grainola soil;
and American plum, Eastern cotlonwood, green ash, and
American sycamore are adapted to the Weswood soil.

This complex has medium potential for use as habitat
for openland and rangeland wildlife. It has low potential
for use as habitat for wetland wildlife.

This complex is in capability subclass Vle. Grainola
soil is in Shallow Prairie range site, and Weswood soil is
in Loamy Bottomland range site.

4—Gracemore-Gaddy complex, occasionally
flooded, undulating. This complex consists of
somewhat poorly drained Gracemore soil and the
somewhat excessively drained Gaddy soil. These soils
are on broad, undulating, low flood plains along the
South Canadian River. Gracemore soil is in depressions
and Gaddy soil is on higher convex ridges (fig. 5). The
soils of this complex were so intermingled that they
could not be separated at the scale selected for
mapping. The soils of this complex are subject to
occasional flooding for very brief to brief periods from
spring to summer. Gracemore soil has an apparent high
water table 1/2 foot to 3 1/2 feet below the surface
from fall to spring. Slopes ranges from 0 to 2 percent.
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Individual areas of each soil are 1/4 acre to 4 acres. The
mapped areas range from 400 to 3,500 feet wide and
from 800 to 17,000 feet long and are 10 to more than
300 acres.

The Gracemore soil makes up about 60 percent of the
map unit. Typically, the surface layer is reddish brown
siity clay loam about 6 inches thick. The underlying
material is light reddish brown or pink loamy fine sand or
fine sand that has thin strata of darker colored and finer
textured materials to a depth of 72 inches or more.

The Gracemore soil is low in natural fertility and
organic matter content. It is moderately alkaline and
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calcareous throughout. Permeability is moderately rapid
or rapid, runoff is slow, and the available water capacity
is low. The root zone is more than 40 inches deep and is
easily penetrated by plant roots. Root penetration is
limited by the depth to the high water table. Gracemore
soil is easily eroded by wind and water if not protected
by adequate plant cover. Scouring and deposition occur
during flash floods. This soil has low shrink-swell
potential, moderate corrosion potential to steel, and low
corrosion potential to concrete.

The Gaddy soil makes up about 25 percent of the map
unit. Typically, the surface layer is brown loamy fine sand

Figure 5.—A landscape of Gracemore-Gaddy complex, occaslonally flooded, undulating. Gracemore soll Is in slight depressions beneath

the trees, and Gaddy solil is on convex grass covered dunes.
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about 9 inches thick. The underlying material is light
brown and pink loamy fine sand and fine sand that has
thin strata of darker colored and finer textured materials
to a depth of 72 inches or more.

The Gaddy soil is low in natural fertility and organic
matter content. It is moderately alkaline and calcareous
throughout. Permeability is moderately rapid or rapid,
runoff is slow, and the available water capacity is low.
The root zone is more than 48 inches deep and is easily
penetrated by plant roots. Gaddy soil is easily eroded by
wind and water if not protected by adequate plant cover.
This soil has low shrink-swell potential and low corrosion
potential to steel and concrete.

Included with this complex in mapping are areas of
soils similar to Gaddy soil but having a high water table
between 40 and 72 inches below the surface, areas of
soils similar to Gracemore soil but having a darker and
thicker surface layer, and small areas of Gracemore soils
that are saline and are subject to frequent flooding. The
included soils make up about 15 percent of the map unit,
but individual areas are generally less than 10 acres.

This complex has low potential for cultivated crops.
The hazard of flooding, depth to the high water table,
and the undulating topography are the main limitations.
These can be overcome only by major flood control, land
shaping, and drainage measures. Maintaining soil
structure and fertility and protecting soils from wind
erosion, sediment damage, and scouring from overflow
are management concerns. Minimum tillage, use of
cover crops, stripcropping, or growing small grains
continuously help to control erosion and improve soil
fertility and structure.

This complex has high potential for hay, tame pasture,
and rangeland. It is best suited to use as rangeland.
Cool season grasses are best adapted to Gracemore
soil, and warm season grasses are best suited to Gaddy
soil. Grasses respond well to additions of fertilizer that
are high in nitrogen. Providing adequate plant cover
during spring and summer helps to protect the soils from
blowing and from damage by scouring and deposition
during floods. Proper stocking, rotation grazing, timely
deferment of grazing, and restricted use during the wet
periods. help keep the grass and soil in good condition.
Controlling trees, brush, and weeds improve native
range.

This complex has low potential for urban use and most
recreational uses. The high water table and hazard of
flooding are limitations that are difficult to overcome
uniess the soils are drained and protected from overflow.
The higher areas of Gaddy soil are better suited to
recreational use. They have moderate limitations for
playgrounds and slight limitations for picnic areas and
paths and trails.

This complex has low potential for windbreak tree and
shrub_plantings. Soil drainage and wetness are severe
limitations that limit the species adapted to these soils.
Eastern cottonwood, skunkbush sumac, lilac, Amur
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honeysuckle, osageorange, American plum, and
American sycamore are well suited to these soils.
Eastern redcedar, red mulberry, autumn-olive, Austrian
pine, and Chinese elm are well suited to Gaddy soil.
Honeylocust, redbud, silver maple, green ash, and
common hackberry are well suited to Gracemore soil.

This complex has medium potential for use as habitat
for rangeland and openland wildlife. It has low potential
for use as habitat for wetland wildiife.

This complex is in capability subclass IVw. Gracemore
soil is in Subirrigated range site, and Gaddy soil is in
Sandy Bottomland range site.

5—Harrah fine sandy loam, 3 to 8 percent slopes,
gullied. This deep, well drained, gently sloping to sloping
soil is severely eroded. It is on side slopes and foot
slopes of uplands in the eastern part of the county.
Gullies make up about 10 percent of this map unit. They
are 20 to 150 feet apart, 2 to 20 feet deep, and 5 to 60
feet wide. Sandstone or shale is exposed in the gully
floor in many areas. The soil between the gullies has a
thinner surface layer than normal because of loss from
sheet erosion. The mapped areas are 3 10 60 acres.

Typically, the surface layer is brown fine sandy loam
about 9 inches thick. The subsurface layer, to a depth of
about 19 inches, is light brown loamy fine sand. The
subsoil is red sandy clay loam to a depth of about 80
inches or more.

Included with this soil in mapping are areas of
Littleaxe, Newalla, and Stephenville soils. The included
soils are near the head of gullies. They make up about
30 percent of the map unit, but individual areas are 1/4
acre to 10 acres. ‘

This Harrah soil is low in natural fertility and organic
matter content. It is medium acid to neutral in the
surface and subsurface layers and strongly acid to
neutral in the subsoil. Permeability is moderate, runoff is
medium to rapid, and the available water capacity is
medium. The root zone is more than 60 inches deep and
is easily penetrated by plant roots. This soil slakes and
erodes easily on side slopes of gullies if saturated and
exposed to freezing and-thawing. It has low shrink-swell
potential and moderate corrosion potential to steel and
concrete.

This soil has low potential for cropland, tame pasture,
and native rangeland. It is so severely eroded and
depleted of plant nutrients that it is not suitable for
cultivation. It needs to be returned to permanent
vegetation and used for rangeland, hay, or tame pasture.
The low natural fertility, low organic matter content, and
severe hazard of erosion are limitations that can be
overcome only by using good management practices.
The fertility and organic matter content can be improved
by overseeding with legumes, by adding fertilizer, and by
using good grazing practices. The gullies need to be
shaped, smoothed, mulched, and planted to permanent
grasses, such as bermudagrass or weeping lovegrass,
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that are best adapted for erosion control. Runoff needs
to be diverted to reduce the hazard of erosion. Where
gullies are too deep to be shaped, erosion can be
stabilized by establishing a stand of black locust,
constructing erosion controt dams, and fencing out
livestock (fig. 6).

This Harrah soil has low potential for most urban uses.

The gullies impose severe limitations because of the
cost of land shaping and constructing roads and

ZL v
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underground utilities. The soil between the gullies,
however, has high potential for all urban uses except
sewage lagoons and septic tank absorption fields.
Excessive seepage is the main limitation for sewage
lagoons, and moderate permeability is the main limitation
for septic tank absorption fields. Establishing and
maintaining landscape vegetation is difficult because of
the low fertility and droughty nature of the surface layer
of the Harrah soil.

i il

Figure 6.—Plantings of adapted trees and grasses help to control erosion on Harrah fine sandy loam, 3 to 8 percent slopes, gullied.
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Pocket gophers can cause severe damage to lawns,
shrubs, and gardens.

This soil has low potential for most recreational uses.
The gullies are a limitation that is difficult to overcome.
Major land shaping and alteration would be required
before recreational facilities could be constructed.

This soil has high potential for windbreak tree and
shrub plantings. American plum, Amur honeysuckle,
Arizona cypress, Austrian pine, autumn-olive, black
locust, bur oak, Chinese elm, common hackberry,
eastern redcedar, euonymus, green ash, honeylocust,
lilac, oriental arborvitae, osageorange, ponderosa pine,
redbud, red mulberry, Rocky Mountain juniper, Russian-
olive, Scotch pine, silver maple, and skunkbush sumac
are suited to this soil.

This soil has high potential for use as habitat for
rangeland and openland wildlife. It has low potential for
use as habitat for wetland wildlife.

This Harrah soil is in capability subclass Vle and in
Eroded Sandy Savannah range site.

6—Grainola-Lucien complex, 3 to 12 percent
slopes. This complex consists of moderately deep, well
drained Grainola soil and shallow, well drained Lucien
soil. The soils of this complex were so intermingled that
they could not be separated at the scale selected for
mapping. They are in the central part of the county.
Grainola soil is on steeper side slopes below ridge
crests, and Lucien soil is on convex ridge crests and
narrow contour bands on side slopes. Individual areas of
each soil are 1/4 acre to 10 acres. The mapped areas
are long and irregular in shape and range from 5 to more
than 50 acres.

The Grainola soil makes up about 65 percent of the
map unit. Typically, the surface layer is reddish brown
gravelly silty clay loam about 4 inches thick. The subsoil
is red silty clay to a depth of about 30 inches and red
shaly silty clay to a depth of about 38 inches. The
underlying material is weakly laminated, red shale
bedrock.

The Grainola soil is medium in natural fertility and low
in organic matter content. Permeability is slow, runoff is
medium or rapid, and the available water capacity is
medium. This soil is mildly alkaline or moderately alkaline
in the surface layer and is moderately alkaline below
that. The root zone is 20 tQ 40 inches deep, and plant
root penetration is slightly restricted. This soil is easily
eroded by water. It has high shrink-swell potential, high
corrosion potential to steel, and low corrosion potential
to concrete.

The Lucien soil makes up about 15 percent of the map
unit. Typically, the surface layer is reddish brown very
fine sandy loam about 4 inches thick. The subsoil is
reddish brown very fine sandy loam to a depth of about
12 inches. The underlying material is red, weakly
cemented sandstone.

Soil Survey

The Lucien soil is medium in natural fertility and
organic matter content. Permeability is moderately rapid,
runoff is medium to rapid, and the available water
capacity is low. This soil is neutral to moderately alkaline
throughout. The root zone is 10 to 20 inches deep and is
easily penetrated by plant roots. This soil is easily
eroded by water. It has low shrink-swell potential and
low corrosion potential to steel and concrete.

Included with this complex in mapping are areas of
Kingfisher, Norge, Renfrow, and Weswood soils, small
areas of rock outcrop, and soils similar to Grainola soil
but less than 20 inches thick over bedrock. The
moderately deep Kingfisher soils are on shoulders of
ridge crests intermingled with Lucien soil. The deep
Norge and Renfrow soils are mostly on foot slopes. The
deep Weswood soils are on narrow flood plains. Also
included are areas of soils in the northern part of the
county that are on slopes of 12 to 45 percent. The
included soils make up about 20 percent of the map unit.

This complex has low potential for cultivated crops,
hay, and tame pasture. Steepness of slopes, the shallow
root zone, the low available water capacity, low organic
matter content in Grainola soil, and excessive runoff are
the main limitations. Additions of fertilizer, overseeding
pastures with legumes, and controlling weeds improve
quality of forage, maintain fertility and organic matter,
and reduce runoff.

This compiex has medium potential for native range.
The restricted root zone and the droughty nature of the
soils are the main limitations. Quality of the grasses can
be improved by controlling brush and weeds, using
suitable grazing practices, and protecting the vegetation
from fires.

This complex has low potential for most urban uses.
Depth to rock in the Lucien soil and the steepness of
slopes, slow permeability, and high shrink-swell potential
of the Grainola soil are limitations. Seepage is a
limitation for use of Lucien soil for sewage lagoons or
sanitary landfills. Establishing and maintaining landscape
vegetation is difficult because of the restricted root zone
and droughty nature of the soils in this complex. High
grade concrete, additional reinforcement steel, pier-and-
beam type of construction on foundations, and bedding
slabs and driveways over sand reduce damage from
shrinking and swelling.

This complex has low to high potential for recreational
use. Slope, depth to rock, and small stones are the main
limitations for playgrounds. Slope and the gravelly
surface texture of Grainola soil and depth to rock of
Lucien soil are limitations for camp areas and picnic
areas. These soils have slight limitations for paths and
trails.

This complex has low potential for windbreak tree and
shrub plantings. Eastern redcedar, Amur honeysuckle,
lilac, skunkbush sumac, osageorange, and redbud are
suited to these soils. Common hackberry, red mulberry,
honeylocust, silver maple, Austrian pine, and Chinese
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elm are suited to Grainola soil. Oriental arborvitae,
Rocky Mountain juniper, and Arizona cypress are suited
to Lucien soil.

This complex has high potential for use as habitat for
rangeland wildlife and medium to low potential for use as
habitat for openland wildlife. It has low potential for use
as habitat for wetland wildlife.

This complex is in capability subclass Vle and in
Shallow Prairie range site.

7—Stephenville-Darsil complex, 1 to 5 percent
slopes. This complex consists of moderately deep, well
drained Stephenville soil and shallow, excessively
drained Darsil soil. The soils of this complex were so
intermingled that they could not be separated at the
scale selected for mapping. They are in the eastern part
of the county. Stephenville soil is mainly on the crown of
ridge crests, and Darsil soil is mainly on the shoulders of
ridge crests. Individual areas of each soil are 1/8 acre to
20 acres. The mapped areas are elongated and irregular
in shape and are 15 to more than 200 acres.

The Stephenville soil makes up about 75 percent of
the map unit. Typically, the surface layer is brown fine
sandy loam about 5 inches thick. The subsurface layer is
light brown fine sandy loam to a depth of about 9 inches.
The subsoil is red sandy ciay loam to a depth of about
20 inches and red fine sandy loam to a depth of about
29 inches. The underlying material is soft, red sandstone
to a depth of 34 inches or more.

The Stephenville soil is low in natural fertility and
organic matter content. It is medium acid or slightly acid
in the surface and subsurface layers. In areas that have
been limed, it is neutral. The subsoil is strongly acid to
slightly acid. Permeability is moderate, runoff is medium,
and the available water capacity is low. This soil has
good tilth and can be worked throughout a wide range of
moisture content. The root zone is 20 to 40 inches deep
and is easily penetrated by plant roots. This soil is easily
eroded by wind or water if not protected by adequate
plant cover. It has low shrink-swell potential and
moderate corrosion potential to steel and concrete.

The Darsil soil makes up about 15 percent of the map
unit. Typically, the surface layer is brown loamy fine sand
about 4 inches thick. Below that is pink loamy fine sand
to a depth of about 14 inches. The underlying material is
light reddish brown, soft sandstone to a depth of 20
inches or more.

The Darsil soil is low in natural fertility and organic
matter content. It is slightly acid or neutral in the surface
layer. Where limed, it ranges from slightly acid to mildly
alkaline. The subsoil is medium acid to mildly atkaline.
Permeability is rapid, runoff is mediumn, and the available
water capacity is very low. This soil has good tilth and
can be worked throughout a wide range of moisture
content. The root zone is 10 to 20 inches deep and is
easily penetrated by plant roots. This soil is easily
eroded by wind or water if not protected by adequate
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plant cover. It has low shrink-swell potential, low
corrosion potential to steel, and moderate corrosion
potential to concrete.

included with this complex in mapping are areas of
deep, well drained Littleaxe soils on broad, very gently
sloping, convex ridges; deep, moderately well drained
Newalla soils on gently sloping, contour bands; and soils
on dunes of convex ridges that are similar to Darsil soil
but more than 20 inches deep to bedrock. The included
soils make up about 10 percent of the map unit.

This complex has medium potential for row crops or
small grains. Low fertility, low organic matter content, the
low available water capacity, and the shallow root zone
are the main limitations. Erosion is a severe hazard if
cultivated crops are grown. Terraces, contour farming,
minimum tillage, and use of crop residue help to control
erosion, conserve moisture, and maintain tilth.

This complex has medium potential for native range,
hay, and pasture. The low fertility and low available
water capacity are limitations that retard plant growth.
Hay crops and tame pastures respond well to additions
of fertilizer that are high in nitrogen. Areas in native
range can be improved by harvesting mature trees,
controlling brush and weeds, using rotation grazing and
timely deferment of grazing, and protecting the range
from fire.

This complex has medium to low potential for most
urban uses. The depth to rock is a limitation for shallow
excavations, dwellings, small commercial buildings,
lawns, and landscaping. Excessive seepage and the
depth to rock are limitations for septic tank absorption
fields, sewage lagoons, and sanitary landfills. Building
sites and septic tank absorption fields can be improved
by adding suitable fill materials.

This complex has high to low potential for most
recreational uses. The Stephenville soil is best suited.
Steepness of slopes is a limitation for playgrounds. The
shallow depth to bedrock in the Darsil soil is the main
limitation for most uses.

This complex has medium to low potential for
windbreak tree and shrub plantings. Arizona cypress,
redbud, eastern redcedar, skunkbush sumac, Amur
honeysuckle, oriental arborvitae, osageorange, Rocky
Mountain juniper, and lilac are well suited to these soils.
Austrian pine, American plum, Chinese elm, common
hackberry, honeylocust, red mulberry, bur oak, and green
ash are suited to Stephenville soil. Native trees adapted
to this complex are post oak, blackjack oak, and hickory.
Many of the native trees are utilized locally for firewood.

This complex has high to low potential for use as
habitat for openland or rangeland wildlife. It has low
potential for use as habitat for wetland wildlife.

This complex is in capability subclass IVe. Stephenville
soil is in Sandy Savannah range site, and Darsil soil is in
Shallow Savannah range site.
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8—Stephenville-Darsil-Newalla complex, 2 to 8
percent slopes, gullied. This complex consists of
moderately deep Stephenville soil, shallow Darsil soll,
and deep Newalla soil. The soils of this complex were so
intermingled that they could not be separated at the
scale selected for mapping. They are in the eastern part
of the county (fig. 7). The well drained Stephenville soil
is mainly on upper side slopes between bands of Darsil
soil. The excessively drained Darsil soil is mainly on
shoulders of upper side slopes and on narrow contour
bands on the lower side slopes. The moderataly well
drained Newalla soil is mainly on side slopes below
bands of Darsil soil. Gullies make up about 10 percent of
the map unit. They are 2 to 6 feet deep, 20 to 150 feet
apart, and 5 to 60 feet wide. Sandstone or shale is
exposed in the lower part of the gullies in most areas.
The soils between the gullies have a thinner surface
layer than normal because of loss from sheet erosion.
Individual areas of each soil are 1/8 acre to 20 acres.
The mapped areas are long and irregular in shape and
range from 5 to more than 50 acres.

The Stephenville soil makes up about 55 percent of
the map unit. Typically, the surface layer is brown fine
sandy loam about 3 inches thick. The subsurface layer to
a depth of about 8 inches is light brown fine sandy loam.

Soil Survey

The subsoil is red sandy clay loam to a depth of about
26 inches. The underlying material is soft, red
sandstone.

The Stephenville soil is low in natural fertility and
organic matter content. It is strongly acid to slightly acid
in the surface and subsurface layers. Where limed, it
ranges from strongly acid to neutral. The subsoil is
strongly acid to slightly acid. Permeability is moderate,
runoff is medium or rapid, and the available water
capacity is low. The root zone is 20 to 40 inches deep
and is easily penetrated by plant roots. This soil is easily
eroded if not protected by adequate plant cover. The
subsoil exposed on gully walls flakes off rapidly if soils
are freezing and thawing. This soil has low shrink-swell
potential and moderate corrosion potential to steel and
concrete.

The Darsil soil makes up -about 15 percent of the map
unit. Typically, the surface layer is reddish brown loamy
fine sand about 7 inches thick. Below that is light reddish
brown loamy fine sand to a depth of about 20 inches.
The underlying material is reddish brown, soft, massive,
fine-grained sandstone to a depth of 26 inches or more.

The Darsil soil is low in natural fertility and organic
matter content. it is strongly acid to neutral throughout.
Permeability is rapid, runoff is medium to rapid, and the

Figure 7.—An area of Stephenvllie-Darsll-Newalla complex, 2 to 8 percent slopes, gullied, in need of critical area treatment to reduce soll

erosion and downstream pollution.
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-available water capacity is very low. The root zone is 10
to 20 inches deep and is easily penetrated by plant
roots. This soil is easily eroded by wind or water if not
protected by adequate plant cover. It has low shrink-
swell potential, low corrosion potential to steel, and
moderate corrosion potential to concrete.

The Newalla soil makes up about 15 percent of the
map unit. Typically, the surface layer is yellowish red fine
sandy loam about 3 inches thick. The subsoil is red
sandy clay loam to a depth of about 9 inches and red
silty clay to a depth of about 46 inches. The underlying
material is red, laminated shale to a depth of about 54
inches or more.

The Newalla soil is low in natural fertility and organic
matter content. It is medium acid or slightly acid in the
surface layer. Where limed, it ranges from medium acid
to neutral. The subsoil is strongly acid to moderately
alkaline. Permeability is very siow, runoff is rapid, and
the available water capacity is medium. The root zone is
40 to 60 inches deep, but the clayey subsoil partially
restricts root penetration. This soil is easily eroded by
water if not protected by adequate plant cover. The
subsoil exposed on sidewalls of gullies flakes readily if
the soil freezes and thaws. This soil has high shrink-
swell potential, high corrosion potential to steel, and
moderate corrosion potential to concrete.

Included with this complex in mapping are areas of
Grainola, Harrah, and Littleaxe soils and a few rock
outcrops that are on narrow, contour bands on side
slopes. The moderately deep, well drained Grainola soils
are on small knolls on side slopes. The deep, well
drained Harrah soils are on lower side slopes and foot
slopes than the soils in this complex. The deep, well
drained Littleaxe soils are on narrow ridgetops. The
included soils make up about 15 percent of the map unit.

This complex has low potential for cropland. The soils
are severely eroded. Uncrossable gullies prohibit the use
of most farm equipment to the extent that the soils of
this complex are not suitable for cultivation. The soils in
this complex need to be returned to permanent
vegetation and used for hay, tame pasture, rangeland, or
as habitat for wildlife.

This complex has low potential for rangeland, hay, or
tame pasture. The low natural fertility, low organic matter
content, severe hazard of erosion, and gullies are
limitations that are difficult to overcome. The natural
fertility and organic matter content can be improved by
overseeding with legumes, adding fertilizers high in
nitrogen, and using good grazing practices. The gullies
need to be shaped and smoothed, where feasible, and
planted to permanent grasses, such as bermudagrass or
weeping lovegrass, that are adapted for erosion control.
Fencing out livestock and applying hay mulch to shaped
areas help to control erosion. Soil erosion can be
reduced in the deeper gullies where shaping and
smoothing are unfeasible by planting adapted trees, such
as black locust. Diversion terraces help to control runoft,
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and erosion control dams catch sediment and reduce
runoff. This helps to control erosion.

This complex has low potential for most urban uses.
The cost of land leveling and shaping the gullies for
building sites and the severe hazard of erosion during
construction are severe limitations. The depth to rock in
Stephenville and Darsil soils and the very slow
permeability of Newalla soil are limitations for sanitary
facilities. The high shrink-swell potential of the Newalla
soil is a limitation for dwellings, small buildings, and
roads. Establishment and maintenance of landscape
plantings can be costly because of low fertility and
droughty soil conditions, particularly in altered soil.
Onsite investigation is needed to locate the best site for
a specified use.

This complex has low potential for most recreational
uses. The expense of shaping the gullies, building
access roads, and controlling erosion during construction
are the main limitations. The very slow permeability of
the Newalla soil is a limitation for camp areas and picnic
areas. The shallow depth to rock of the Darsil soil is the
main limitation for most uses. Steepness of slope is a
limitation for playgrounds. The Stephenville soils are best
suited to recreational uses.

This complex has medium to low potential for
windbreak tree and shrub plantings. Gullies, shallow
soils, low fertility, or clayey soils are limitations that
reduce the growth and choice of plants. Skunkbush
sumac, lilac, eastern redcedar, Amur honeysuckle,
osageorange, and redbud are suited to these soils. In
addition, Austrian pine, bur oak, American plum, red
mulberry, green ash, and Chinese elm are best suited to
Stephenville soil; oriental arborvitae, Rocky Mountain
juniper, and Arizona cypress are best suited to Darsil
soil; and Austrian pine, Chinese elm, honeylocust, red
mulberry, silver maple, and common hackberry are best
suited to Newalla soil. ‘

This complex has high to low potential for use as
habitat for openland or rangeland wildlife. It has low
potential for use as habitat for wetland wildlife.

This complex is in capablllty subclass Vle. Stephenwlle
and Newalla soils are in Eroded Sandy Savannah range
site, and Darsil soil is in Eroded Shallow Savannah range
site.

9—Kingfisher-Lucien complex, 1 to 5 percent

slopes. This complex consists of moderately deep, well
drained Kingfisher soil and shallow, well drained Lucien
soil. The soils’in this complex were so intermingled that
they could not be separated at the scale selected for
mapping. Kingfisher soil is mostly on the very gently
sloping ridge crests, and the Lucien soil is mostly on
shoulders of ridge’ crests and on narrow, contour bands
on gently sloping side slopes of ridges. The soils in this
complex are in the central part of the county. Individual
areas of Lucien soil are 1/4 acre to 5 acres. Kingfisher
soil is mostly in continuous bodies around the Lucien
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soil. The mapped areas are small and rounded or large
and elongated and are 10 to more than 200 acres.

The Kingfisher soil makes up about 60 percent of the
map unit. Typically, the surface layer is reddish brown silt
loam about 7 inches thick. The subsoil is reddish brown
silt loam to a depth of about 12 inches, yellowish red
silty clay loam to a depth of about 26 inches, and red
silty clay loam to a depth of about 36 inches. The
underlying material is red, weakly cemented, very fine-
grained, calcareous sandstone.

The Kingfisher soil is high in natural fertility and
medium in organic matter content. It is slightly acid to
mildly alkaline in the surface layer and upper part of the
subsoil and neutral to moderately alkaline in the middle
and lower parts. Permeability is moderately slow, runoff
is medium, and the available water capacity is medium.
The root zone is 20 to 40 inches deep and is easily
penetrated by plant roots. This soil erodes easily if not
protected by adequate plant cover. It has moderate
shrink-swell potential, moderate corrosion potential to
steel, and low corrosion potential to concrete.

The Lucien soil makes up about 15 percent of the map
unit. Typically, the surface layer is brown very fine sandy
loam about 6 inches thick. The subsoil is reddish brown
very fine sandy loam to a depth of about 10 inches. The
underlying material is red, fine-grained, calcareous,
weakly cemented sandstone.

The Lucien soil is medium in natural fertility and low in
organic matter content. It is slightly acid to moderately
alkaline in the surface layer and neutral to moderately
alkaline in the subsoil. Permeability is moderately rapid,
runoff is medium to rapid, and the available water
capacity is very low. The root zone is 10 to 20 inches
deep and is easily penetrated by plant roots. This soil is
easily eroded. It has low shrink-swell potential and low
corrosion potential to steel and concrete.

Included with this complex in mapping are small areas
of Grainola, Grant, Huska, and Renfrow soils and a few
areas of rock outcrops. The moderately deep, well
drained Grainola soils are on side slopes below the
Lucien soil. The deep, well drained Grant soils are
intermingled with the Kingfisher soil. The deep,
moderately well drained Huska soils are in small,
rounded, or elongated, light colored spots on ridge
crests. The deep, well drained Renfrow soils are mostly
in lower positions on side slopes than Lucien soil. The
included soils make up about 25 percent of the map unit,
but individual areas average less than 5 acres.

This complex has medium potential for row crops or
small grains. Depth to rock, the available water capacity,
fertility, the organic matter content, and the hazard of
erosion are limitations that reduce or restrict the kind of
crops. Minimum tillage, use of crop residue, and cover
crops, including grasses and legumes in the cropping
system, help to control erosion, conserve moisture, and
improve the fertility and organic matter content.

Soil Survey

This complex has medium potential for hay, tame
pasture, and rangeland. It is best suited to use as
rangeland. Hay crops and tame pastures respond well to
additions of fertilizer that are high in nitrogen. The quality
of native grasses can be maintained or improved by
controlling brush and weeds, using suitable grazing
practices, and protecting the range from fire.

This complex has medium to low potential for most
urban uses. Shrinking and swelling and depth to bedrock
are limitations of the Kingfisher soil for use for dwellings
and small commercial buildings. The effects of shrinking
and swelling can be reduced by bedding concrete
foundations and slab floors with sand and by using high
grade concrete mix and more reinforcement steel. The
depth to bedrock in the Lucien soil is a severe limitation
for urban uses. This complex has limitations for use in
sewage lagoons, septic tank absorption fields, and
sanitary landfills because of shallow depth of bedrock.
Moderately slow permeability is the main limitation of the
Kingfisher soil for septic tank filter fields. Septic tank
filter fields can be improved by increasing the size of the
field or lengthening lateral lines.

This complex has medium to high potential for
recreational use. Kingfisher soil is best suited because it
has slight limitations for camp areas and picnic areas. It
has low potential for paths and trails because of the
severe hazard of erosion. The slope and depth to rock in
the Kingfisher soil is the main limitation for playgrounds,
and the shallow depth to bedrock of the Lucien soil is a
limitation for camp areas, picnic areas, and playgrounds.

This complex has medium potential for windbreak tree
and shrub plantings. Eastern redcedar, Amur
honeysuckle, osageorange, litac, redbud, and skunkbush
sumac are adapted to these soils. American plum,
common hackberry, honeylocust, black locust, Austrian
pine, autumn-olive, Scotch pine, and Chinese eim are
adapted to Kingfisher soil, and oriental arborvitae, Rocky
Mountain juniper, and Arizona cypress are adapted to
Lucien soil.

This complex has high potential for use as habitat for
openland wildlife and medium potential for rangeland
wildlife. It has low potential for use as habitat for wetland
wildlife.

This complex is in capability subclass IVe. Kingfisher
soil is in Loamy Prairie range site, and Lucien soil is in
Shallow Prairie range site.

10—Norge Variant and Teller Variant soils, 3 to 8
percent slopes. This map unit consists of moderately
deep to deep, well drained, gently sloping to sloping
soils on convex ridge crests and side slopes of uplands
that border creeks and streams in the central part of the
county. The pattern and extent of Norge Variant and
Teller Variant soils are not uniform for each mapped
area. Some areas consist mainly of Norge Variant and
some mainly of Teller Variant, but most areas consist of
both Norge Variant and Teller Variant. The mapped



Cleveland County, Oklahoma

areas are elongated and are 200 to 1,200 feet wide and
500 to 3,500 feet long. They range from 10 to 80 acres.

The Norge Variant soil makes up about 50 percent of
the map unit. Typically, the surface layer is reddish
brown silt loam about 5 inches thick. The subsoil is
reddish brown silt loam to a depth of about 11 inches
and reddish brown silty clay loam to a depth of about 29
inches. The uriderlying material to a depth of 80 inches
or more is yellowish red, extremely gravelly sandy loam
that has thin strata of sand and gravelly sand. This
material ranges from 3 to 25 feet thick and is generally
underlain by sandstone or shale.

The Norge Variant soil is high in natural fertility and
medium in organic matter content. It is slightly acid to
moderately alkaline in the surface layer and subsoil and
moderately alkaline and calcareous in the underlying
material. Permeability is moderately slow, runoff is
medium to rapid, and the available water capacity is
medium. The surface layer is friable and easily tilled but
compacts easily if tilled when too wet. Plant roots are
restricted mainly to the soil above the gravelly material,
which is easily penetrated by roots. The soil above the
gravelly material is about 20 to 60 inches thick. This soil
is easily eroded and needs protective plant cover during
periods of intensive rainfall. It has moderate shrink-swell
potential, moderate corrosion potential to steel, and low
corrosion potential to concrete.

The Teller Variant soil makes up about 25 percent of
the map unit. Typically, the surface layer is reddish
brown loam about 10 inches thick. The subsoil is reddish
brown loam to a depth of about 18 inches and yellowish
red, gravelly sandy clay loam to a depth of about 32
inches. The underlying material to a depth of 80 inches
or more is red, extremely gravelly loam that has thin
strata of fine sand and gravelly fine sand. The underlying
material ranges from about 3 to 25 feet thick and is
generally underlain by sandstone or shale.

The Teller Variant soil is high in natural fertility and
medium in organic matter content. It is slightly acid to
moderately alkaline in the surface layer and upper part
of the subsoil. The lower part of the subsoil is mildly
alkaline or moderately alkaline, and the underlying
material is moderately alkaline and calcareous.
Permeability is moderate, runoff is medium, and the
available water capacity is medium. The surface layer is
friable and easily tilled. It is easily eroded if not protected
by adequate plant cover. Plant roots are restricted
mainly to the soil above the gravelly material, which is
easily penetrated by roots. The soil above the gravelly
material is about 20 to 60 inches thick. It has low shrink-
swell potential, moderate corrosion potential to steel,
and low corrosion potential to concrete.

Included with these soils in mapping are areas of
Norge soils and soils similar to Harrah and Slaughterville
soil but underlain by gravelly material. The included soils
make up about 25 percent of the map unit.
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The Norge Variant and Teller Variant soils have low
potential for row crops or small grains. The hazard of
erosion and the available water capacity are the main
limitations. Fertility, organic matter content, and tilth can
be maintained or improved by returning crop residue to
the soil and by reguiar additions of fertilizer. Runoff and
the hazard of erosion can be reduced by terracing,
contour farming, or minimum tillage.

These soils have medium potential for hay, tame
pasture, or rangeland. They are best suited to use as
rangeland. Overseeding tame pastures with legumes and
moderate applications of fertilizer improve the soil fertility
and organic matter content. Use of adequate plant cover
during periods of high rainfall reduces runoff, protects
the soil from erosion, and increases the available water
capacity. Pasture and rangeland can be improved or
maintained by use of rotation grazing, by controlling
weeds, and by timely deferment from grazing.

These soils have low to high potential for urban use.
Moderate and moderately slow permeability is a
limitation for septic tank absorption fields. Increasing the
size of the absorption field reduces this limitation.
Seepage is a limitation for use for sewage lagoons and
sanitary landfills. Shrinking and swelling and steepness
of slopes are limitations for some urban uses. High
grade concrete mix that has adequate reinforcement
steel properly bedded over sand helps to reduce
cracking in foundations, slabs, and walls caused by
shrinking and swelling. Onsite investigation is needed to
locate areas that are best suited to a specific use.

These soils have the best potential of all soils in the
county for quarrying mixed gravelly or sandy materials
for use for roadfill or surfacing. The gravelly and sandy
materials are too variable and contain too much fine
material for use in concrete or mortar.

These soils have high potential for camping areas,
picnic areas, and for paths and trails. The potential for
playgrounds is medium because of steepness of slopes.

These soils have medium potential for windbreak tree
and shrub plantings. The available water capacity and
restricted root zone are limitations. American plum,
Austrian pine, Amur honeysuckle, lilac, skunkbush
sumac, eastern redcedar, redbud, common hackberry,
honeylocust, black locust, osageorange, and Chinese
elm are best suited to these soils.

These soils have high potential for use as habitat for
openland wildlife and medium potential for rangeland
wildlife. They have low potential for use as habitat for
wetland wildlife.

These soils are in capability subclass IVe and in
Loamy Prairie range site.

11—Dougherty-Konawa complex, 2 to 8 percent
slopes. This complex consists of deep, well drained
Dougherty and Konawa soils. The soils of this complex
were so intermingled that they could not be separated at
the scale for mapping. These undulating, very gently
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sloping to sloping soils are on uplands that parallel the
South Canadian River in the western part of Cleveland
County. Dougherty soil is on steep side slopes and
concave areas of ridge crests, and Konawa soil is on
rounded, convex ridge crests. Individual areas of each
soil are 1/8 acre to 15 acres. The mapped areas are
long, irregular bands that are 300 to 1,500 feet wide and
1,500 to 5,000 feet long and are 15 to more than 200
acres.

The Dougherty soil makes up about 50 percent of the
map unit. Typically, the surface layer is grayish brown
loamy fine sand about 7 inches thick. The subsurface
layer, to a depth of about 23 inches, is brown and light
brown loamy fine sand. The subsoil is reddish brown fine
sandy loam to a depth of about 27 inches and yellowish
red sandy clay loam and fine sandy loam to a depth of
about 65 inches. The underlying material to a depth of
80 inches or more is reddish yellow fine sandy loam
sediment several feet thick.

The Dougherty soil is low in natural fertility and organic
matter content. It is slightly acid to neutral in the surface
and subsurface layers, strongly acid to slightly acid in the
subsoil, and strongly acid to neutral in the underlying
material. Permeability is moderate, runoff is slow, and
the available water capacity is medium. This soil has
good tilth and can be worked throughout a wide range of
moisture content. The root zone is more than 60 inches
deep and is easily penetrated by plant roots. Dougherty
soil is easily eroded by wind or water if not protected by
adequate plant cover. It has low shrink-swell potential
and moderate corrosion potential to steel and concrete.

The Konawa soil makes up about 40 percent of the
map unit. Typically, the surface layer is grayish brown
loamy fine sand about 6 inches thick. The subsurface
layer, to a depth of about 15 inches, is light brown loamy
fine sand. The subsoil is reddish brown sandy clay loam
to a depth of about 24 inches, yellowish red sandy clay
joam to a depth of about 37 inches, and yellowish red
fine sandy loam to a depth of about 58 inches. The
underlying material to a depth of 80 inches or more is
reddish yellow fine sandy loam sediment several feet
thick.

The Konawa soil is low in natural fertility and organic
matter content. It is slightly acid to neutral in the surface
and subsurface layers, strongly acid to slightly acid in the
subsoil, and medium acid to neutral in the underlying
material. Permeability is moderate, runoff is slow, and
the available water capacity is medium. This soil has
good tilth and can be worked throughout a wide range of
moisture content. The root zone is more than 60 inches
deep and is easily penetrated by plant roots. Konawa
soil is easily eroded by wind or water if not protected by
adequate plant cover. It has low shrink-swell potential
and moderate corrosion potential to steel and concrete.

included with this complex in mapping are minor areas
of Derby, Slaughterville, and Teller soils. The somewhat
excessively drained Derby soils are mostly on convex
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ridge crests. The well drained Slaughterville and Teller
soils are mostly on side slopes near the outer edge of
delineations. The included soils make up about 10
percent of the map unit.

This complex has low potential for row crops or small
grain. Low fertility and organic matter content and the
hazard of erosion are the main fimitations. Minimum
tillage, use of crop residue, stripcropping, and cover
crops, including grasses and legumes in the cropping
system, help to control erosion and improve fertility and
organic matter content.

This complex has low potential for hay and tame
pasture and medium potential for native range. Hay
crops and tame pastures respond well to additions of
fertilizer that are high in nitrogen. Best results from
fertilizer can be obtained by 2 or 3 low rates of
application about 4 to 6 weeks apart. Timely weed
control is needed for high quality forage production.
Native range can be improved by controlling brush and
trees, using good grazing practices, and protecting the
range from fire.

This complex has medium potential for- most urban
uses. It has slight limitations for dwellings and local
roads and streets. Moderate permeability is a limitation
for septic tank absorption fields, and steepness of slopes
is a limitation for small commercial buildings. Excessive
seepage is a limitation for sewage lagoons, trench type
landfills, and pond reservoirs. Establishment and
maintenance of landscape vegetation is difficult because
of the sandy, droughty nature of the surface and
subsurface layers and the low fertility and organic matter
content. Pocket gophers can cause severe damage to
lawns, shrubs, and gardens.

This complex has high potential for most recreational
uses. Steepness of slopes is a limitation for playgrounds.
Water and wind erosion can be excessive on heavily
used areas.

This complex has high potential for windbreak tree and
shrub plantings. American plum, Austrian pine,
ponderosa pine, Scotch pine, skunkbush sumac, eastern
redcedar, honeylocust, Amur honeysuckle, osageorange,
red mulberry, lilac, Chinese elm, and black locust are
well suited to these soils. Post oak, blackjack oak,
eastern redcedar, and hickory are native species
adapted to these soils. Many native trees are used
locally for firewood.

This complex has medium potential for use as habitat
for openland wildlife and low potential for wetland wildlife
habitat. It has high potential for use as habitat for
rangeland wildlife.

This complex is in capability subclass Ve and in Deep
Sand Savannah range site.

12—Derby loamy fine sand, 0 to 3 percent slopes.
This deep, somewhat excessively drained, nearly level to
very gently sloping soil is on slightly undulating upland
ridge crests. It is in long, narrow bands from 200 to 800
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feet wide and 1,000 to 4,500 feet long. The mapped
areas range from about 5 to 200 acres.

Typically, the surface layer is brown loamy fine sand
about 10 inches thick. The subsurface layer is brown and
light reddish brown loamy fine sand to about 54 inches.
The subsoil to a depth of 84 inches or more is light
reddish brown loamy fine sand that has thin bands of
yellowish red loamy fine sand 1/8 to 1/4 inch thick and
1 inch to 6 inches apart.

Included with this soil in mapping are areas of
Dougherty, Konawa, and Slaughterville soils and a few
blow-out spots. The well drained Dougherty and Konawa
soils are intermingled with the Derby soil. The well
drained Slaughterville soils are mostly in siight
depressions. The included soils make up about 20
percent of the map unit, but individual areas are
generally less than 5 acres.

This Derby soil is low in natural fertility and organic
matter content. It is medium acid to mildly aikaline
throughout. Permeability is rapid, runoff is very slow, and
the available water capacity is low. This soil is easily
eroded by wind. It has good tilth and can be worked
throughout a wide range of moisture content. The root
zone is more than 60 inches deep and is easily
penetrated by plant roots. This soil has low shrink-swell
potential, low corrosion potential to steel, and moderate
corrosion potential to concrete.

This soil has low potential for row crops or small
grains. The low available water capacity, susceptibility to
wind erosion, and the low natural fertility and organic
matter content are the main limitations. The fertility and
organic matter content can be improved by seeding
legumes, adding fertilizer, and returning crop residue to
the soil. Cover crops, minimum tillage, and stripcropping
reduce wind erosion. Crop residue left on the soil
surface lowers the soil temperature and reduces
evaporation. This leaves more moisture available for
plant use.

This soil has low potential for hay and tame pasture.
The low available water capacity and low fertility are the
main limitations. Hay crops and pasture grasses respond
well to additions of fertilizer high in nitrogen.
Overseeding with legumes improves the soit fertility.
Timely mowing or chemical sprays are needed to control
weeds.

This soil has medium potential for native range. The
range can be improved by harvesting mature trees,
controlling brush, using good grazing practices, and
protecting the range from fire.

This Derby soil has high potential for most urban uses.
It has slight limitations for dwellings, commercial
buildings, and roads and streets. Rapid permeability is a
limitation for septic tank absorption fields, sewage
lagoons, and sanitary landfills. Establishment and
maintenance of landscape vegetation is difficult because
of the droughty nature of this soil and the low fertility and
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organic matter content. Pocket gophers can cause
severe damage to lawn grasses and shrubs.

This soil has high potential for recreational use. Wind
erosion can be excessive in heavily used areas during
prolonged dry periods.

This soil has medium potential for windbreak tree and
shrub plantings. Droughtiness is the main limitation.
American plum, Amur honeysuckle, black locust, eastern
redcedar, lilac, oriental arborvitae, osageorange, redbud,
red mulberry, Rocky Mountain juniper, and skunkbush
sumac are suited to this soil.

This soil has medium potential for use as habitat for
openland and rangeland wildlife. It has low potential for
use as habitat for wetland wildlife.

This Derby soil is in capability subclass IVs and in
Deep Sand Savannah range site.

13—Derby loamy fine sand, 3 to 15 percent slopes.
This deep, somewhat excessively drained, gently sloping
to moderately steep soil is on slightly undulating side
slopes of uplands along the South Canadian River. It is
in long narrow bands from 200 to 1,000 feet wide and
500 to 6,000 feet long. The mapped areas are 5 to more
than 100 acres.

Typically, the surface layer is brown loamy fine sand
about 11 inches thick. The subsurface layer is light
brown and pink loamy sand to a depth of about 52
inches. The subsoil to a depth of 84 inches or more is
reddish yellow loamy sand that has thin bands of reddish
yellow loamy fine sand 1/16.to 1/8 inch thick and 6 to
12 inches apart. '

Included with this soil in mapping are areas of
Dougherty, Konawa, and Slaughterville soils. The well
drained Dougherty and Konawa soils are intermingled
with the Derby soil. The well drained Slaughterville soils
are on foot slopes and in slight depressions on side
slopes. The included soils make up about 15 percent of
the map unit, but individual areas are generally less than
5 acres.

This Derby soil is low in natural fertility and organic
matter content. It is medium acid to mildly alkaline
throughout. Permeability is rapid, runoff is slow, and the
available water capacity is low. This soil is subject to
severe wind or water erosion. The root zone is more
than 60 inches deep and is easily penetrated by plant
roots. This soil has fow shrink-swell potential, low
corrosion potential to steel, and moderate corrosion
potential to concrete.

This soil has tow potential for row crops and small
grains. The main limitations are steepness of slopes,
droughtiness, the severe hazard of erosion, and the low
fertility and organic matter content.

This soil is better suited to use as hay, tame pasture,
or rangeland. It also has low potential for hay and tame
pasture because of steepness of slopes and
droughtiness. Applying moderate amounts of fertilizer
and including legumes in the tame pasture mixture
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improve soil fertility and reduce the hazard of erosion.
This soil has medium potential for native range. The
quality of the grasses can be improved by controlling
brush, using suitable grazing practices, and protecting
the vegetation from fire.

This soil has low to medium potential for urban use.
Rapid permeability is the main limitation for sewage
lagoons and sanitary landfills. The unstable nature of this
soil imposes a severe limitation for shallow excavations
when vertical cuts are made. Steepness of slopes is a
severe limitation for commercial buildings and is a
moderate limitation for dwellings. Establishment and
maintenance of landscape vegetation is difficult because
of the droughty nature of the soil. Pocket gophers can
cause considerable damage to lawns and shrubs.

This Derby soil has medium potential for recreational
uses, such as camp areas and picnic areas, and low
potential for playgrounds. Steepness of slopes is the
main limitation for these uses. This soil has slight
limitations for paths and trails.

This soil has medium potential for windbreak tree and
shrub plantings. Droughtiness is the main limitation.
American plum, eastern redcedar, osageorange, Amur
honeysuckle, lilac, skunkbush sumac, black locust,
redbud, red mulberry, Rocky Mountain juniper, and
oriental arborvitae are suited to this soil.

This soil has medium potential for use as habitat for
openland and rangeland wildlife. It has low potential for
use as habitat for wetland wildlife.

This Derby soil is in capability subclass Vle and in
Deep Sand Savannah range site.

14—Derby-Urban land complex, 0 to 15 percent
slopes. This complex consists of the deep, somewhat
excessively drained Derby soil and Urban land. The
Derby soil and Urban land were so intermingled that they
could not be separated at the scale selected for
mapping. This complex is on nearly level to moderately
steep, undulating uplands paralleling the South Canadian
River in southwest Norman. The mapped areas are in
long, oval, and elongated bands from 300 to 2,000 feet
wide and 500 to 4,500 feet long and are 15 to 90 acres.

The Derby soil is in the unaltered areas of the
landscape and makes up about 55 percent of the map
unit. Typically, the surface layer is grayish brown loamy
fine sand about 6 inches thick. The subsurface layer is
brown and pink loamy fine sand to a depth of about 48
inches. The subsoil is pink loamy fine sand that has thin
wavy bands, 1/16 to 1/4 inch thick and 4 to 10 inches
apart, of yellowish red loamy fine sand that extends to a
depth of more than 84 inches.

The Derby soil is low in natural fertility and organic
matter content. It ranges from medium acid to mildly
alkaline throughout. Permeability is rapid, runoff is slow,
and the available water capacity is low. The root zone is
more than 60 inches deep and is easily penetrated by
plant roots. This soil is susceptible to severe wind
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erosion if not protected by plant cover or residue. It has
low shrink-swell potential, low corrosion potential to
steel, and moderate corrosion potential to concrete.

Urban land makes up about 35 percent of the map
unit. It consists of areas of soils that are covered with
buildings or other urban structures. Typical structures are
residential dwellings, single story office buildings,
churches, streets, highways, and parking lots of less
than 20 acres.

Included with this complex in mapping are areas of
Dougherty, Konawa, and Slaughterville soils. These soils
have been altered in places. The well drained,
moderately permeable Dougherty and Konawa soils are
mostly in lower concave areas than Derby soils, and the
well drained, moderately rapidly permeable Slaughterville
soils are mostly on convex side slopes near the outer
edge of delineations. The included soils make up about
10 percent of the map unit. '

This complex is not suited to cultivated crops, hay,
tame pasture, or rangeland. Areas of Derby soil are too
small for operation of most farm equipment or for
livestock use.

The complex has medium potential for commercial
buildings, residential dwellings, and streets. Cutting and
filling the moderately steep slopes is a limitation.
Seepage and poor filter materials are a severe limitation
for use for sanitary facilities. It has medium potential for
lawns and landscape establishment. Droughtiness and
slope are moderate limitations for this use. Monthly
applications of plant nutrients and frequent watering can
help plant survival and plant growth. Incorporating
adequate amounts of organic materials, such as peat
moss or manure, improves the available water capacity
and increases soil fertility.

This complex has medium potential for camp areas
and picnic areas and low potential for playgrounds. The
moderately steep slopes are the main limitation.

This complex has medium potential for windbreak tree
and shrub plantings. American plum, Amur honeysuckle,
black locust, eastern redcedar, lilac, oriental arborvitae,
osageorange, red mulberry, redbud, Rocky Mountain
juniper, and skunkbush sumac are well suited to the
Derby soil.

This complex is not assigned to a capability subclass
or range site.

15—Littleaxe loamy fine sand, 1 to 3 percent
slopes. This deep, well drained, very gently sloping soil
is on broad ridgetops of uplands in the eastern part of
the county. Slopes are smooth and convex. The mapped
areas are 20 to more than 400 acres.

Typically, the surface layer is grayish brown loamy fine
sand about 7 inches thick. The subsurface layer is pink
loamy fine sand to a depth of 16 inches. The subsoil is
yellowish red sandy clay loam and fine sandy loam to a
depth of 37 inches, reddish yellow fine sandy loam to a
depth of 43 inches, and coarsely mottled reddish yellow
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fine sandy loam to a depth of 52 inches. The underlying
material is reddish yellow and yellowish red, weakly
cemented sandstone interbedded with red, weakly
cemented shale to a depth of 60 inches or more.

Included with this soil in mapping are soils similar to
Littleaxe soil but moderately well drained and coarsely
mottled in the lower part of the subsoil because of a
perched high water table. Also included are Harrah and
Stephenville soils that are intermingled with the Littleaxe
soils. The included soils make up about 50 percent of
the map unit, but individual areas are generally less than
5 acres.

This Littleaxe soil is low in natural fertility and organic
matter content. It is medium acid to neutral in the
surface and subsurface layers. Where limed, it ranges
from medium acid to moderately alkaline. The subsoil is
very strongly acid to slightly acid. Permeability is
moderate, runoff is slow, and the available water
capacity is medium. The root zone is 40 to 60 inches
deep and is easily penetrated by plant roots. This soil
has good tilth and can be worked throughout a wide
range of moisture content. It is easily eroded if not
protected by adequate plant cover. It has low shrink-
swell potential and moderate corrosion potential to steel
or concrete.

This soil has medium potential for row crops and small
grains: The low fertility and organic matter content,
acidity, the available water capacity, and the hazard of
erosion are the main limitations. Minimum tillage, contour
farming, crop residue use, and the use of cover crops,
including grasses and legumes in the cropping system,
reduce the hazard of erosion and help to maintain soil
tith and improve the fertility and organic matter content.
Additions of lime corrects soil acidity.

This soil has medium potential for hay, tame pasture,
and rangeland. Proper stocking, pasture rotation, weed
control, and adding fertilizer high in nitrogen help keep
the grasses in good condition and to maintain the soil
fertility.

This Littleaxe soil has high potential for most urban
uses, such as building sites, local roads and streets,
lawns, landscaping, and golf fairways. Depth to rock and
seepage are the main limitations for sewage lagoons and
sanitary landfills. These limitations can be reduced by
using special designs and careful installation procedures.
Pocket gophers can cause damage to lawns and shrubs
unless controlled.

This soil has high potential for recreational use.
Steepness of slopes is a limitation for playgrounds.

This soil has high potential for windbreak tree and
shrub plantings. American plum, Amur honeysuckle,
Arizona cypress, Austrian pine, autumn-olive, black
locust, bur oak, Chinese elm, common hackberry,
eastern redcedar, euonymus, green ash, honeylocust,
litac, oriental arborvitae, osageorange, ponderosa pine,
redbud, red mulberry, Rocky Mountain juniper, Russian-

35

olive, Scotch pine, silver maple, and skunkbush sumac
are suited to this soil.

This soil has low potential for use as habitat for
wetland wildlife and medium potential as habitat for
openland wildlife. it has high potential for use as habitat
for rangeland wildlife.

This Littleaxe soil is in capability subclass Ille and in
Deep Sand Savannah range site.

17—Gracemore silty clay loam, saline, frequently
flooded. This deep, somewhat poorly drained, nearly
level to slightly undulating soil is high in soluble salts. It
is on low flood plains along the South Canadian River.
This soil is subject to frequent flooding for very brief to
brief periods from spring to summer. It has an apparent
high water table from 1/2 foot to 3 1/2 feet below the
surface from fall to spring. Slopes range from 0 to 2
percent. The mapped areas are 100 to 1,800 feet wide
and 1,000 to 30,000 feet long and are 10 to more than
200 acres.

Typically, the surface layer is reddish brown silty clay
loam to about 7 inches thick. The underlying material is
light brown loamy fine sand that has strata of dark brown
fine sandy loam to a depth of about 23 inches. It is pink
fine sand that has thin strata of brown fine sandy loam
to a depth of 80 inches or more.

Included with this soil in mapping are a few
intermingled areas of Gaddy and Gracemont Variant
soils. The somewhat excessively drained Gaddy soils are
on higher, convex landscapes parallel to the river. The
somewhat poorly drained Gracemont Variant soils are on
fow concave areas in similar positions on the landscape
as Gracemore soil. The included soils make up about 15
percent of the map unit, but individual areas are
generally less than 2 acres.

This Gracemore soil is low in natural fertility and
organic matter content. It is moderately alkaline and
calcareous throughout. Soluble salts are concentrated
mostly in the surface layer, and the amount varies over
short distances. If dry, the soil surface turns white and
crusts over where salt concentrations are highest.
Permeability is moderately rapid or rapid, runoff is slow,
and the available water capacity is low. The root zone is
more than 40 inches deep, but root development and
penetration are partially restricted by the high salt
content and high water table. In some small areas, the
salt content is too high for the soil to support plants.
This soil slakes and erodes easily where placed on
sloping embankments or fill areas. It has low shrink-swell
potential and high corrosion potential to steel and
concrete.

This soil has low potential for cultivated crops. Soluble
salts, flooding, and the high water table are severe
limitations that could be overcome only by major flood
control and drainage measures.

This soil has medium potential for hay and tame
pasture. Installing a surface drainage system, deep
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plowing to improve the soil structure, planting salt
tolerant grasses, and incorporating large amounts of
manure or plant residue along with generous amounts of
fertilizer improve the soil condition, decrease the
concentration of salts, and improve the soil fertility.

This soil has high potential for native rangeland. The
quality of native grasses can be maintained by proper
stocking, rotation grazing, and deferment of grazing
during the growing season.

This Gracemore soil has low potential for most urban
and recreational uses. The salinity, high water table, and
flood hazard are severe limitations. These limitations can
be overcome only by major upstream flood control and
drainage measures.

This soil has low potential for windbreak tree and
shrub plantings. Eastern redcedar, Amur honeysuckle,
lilac, skunkbush sumac, oriental arborvitae, Rocky
Mountain juniper, redbud, Arizona cypress, and
osageorange are best suited to these soils. The high salt
content restricts the growth and species of plants.
Eastern cottonwood and Tamarisk are native trees
adapted to this soil.

This soil has low potential for use as habitat for
openland and rangeland wildlife and medium potential
for use as habitat for wetland wildlife. The adapted
plants and growth of food plants are severely limited by
the soil salinity.

This soil is in capability subclass Vs and in
Subirrigated Saline range site.

18—Gracemore loamy fine sand, frequently
flooded. This deep, somewhat poorly drained, nearly
level to very gently sloping soil is on low flood plains
along the South Canadian River. This soil is subject to
frequent flooding for very brief to brief periods from
spring to summer. It has an apparent high water table
from 1/2 foot to 3 1/2 feet below the surface from fall to
spring. Stopes range from 0 to 2 percent. The mapped
areas are oblong, 100 to 1,800 feet wide and 1,500 to
16,000 feet long, and are 10 to over 300 acres.

Typically, the surface layer is brown loamy fine sand
about 7 inches thick. The next layer is a light brown
loamy fine sand to a depth of about 11 inches. The
underlying material is pink loamy fine sand and fine sand
that has thin strata of finer or coarser material to a depth
of 84 inches or more.

Included with this soil in mapping are small areas of
soils that have finer textured surface layers than
Gracemore soil and are in depressions. Also included
are a few intermingled areas of Gaddy soils on narrow,
convex dunes and Gracemont Variant soils in similar
positions on the landscape as Gracemore soil. The
included soils make up about 15 percent of the map unit,
but individual areas are generally less than 2 acres.

This Gracemore soil is low in natural fertility and
organic matter content. It is moderately alkaline and
calcareous throughout. Permeability is moderately rapid
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to rapid, and the available water capacity is low. Runoff
is slow. The root zone is more than 40 inches deep and
is easily penetrated by plant roots. The depth of root
penetration is limited by the depth to a high water table.
This soil is easily eroded by wind if not protected by
adequate plant cover. Scouring and deposition can occur
during flash floods. This soil has low shrink-swell
potential, moderate corrosion potential to steel, and low
corrosion potential to concrete.

This soil has low potential for row crops and small
grains. The hazard of flooding and the high water table
are the main limitations. These limitations could be
overcome only by major flood control and drainage
measures. Maintaining fertility and protecting the soil
from damage by overflow from streams are management
concerns.

This soil has high potential for hay, tame pasture, and
rangeland. Grasses respond well to additions of fertilizer
that are high in nitrogen. Adequate plant cover during
spring and summer protects the soil from blowing and
from damage by scouring and deposition during floods.
Proper stocking, rotation grazing, timely deferment of
grazing, and restricted use during the wet periods help
keep the grass and soil in good condition.

This soil has low potential for urban and recreational
uses. The high water table, excessive seepage, and
hazard of frequent flooding are severe limitations that
can be overcome only with major flood control and
drainage measures.

This soil has low potential for windbreak tree and
shrub plantings. Eastern cottonwood, green ash,
common hackberry, osageorange, skunkbush sumac,
lilac, Amur honeysuckle, American plum, honeylocust,
redbud, silver maple, and American sycamore are well
suited to this soil.

This soil has medium potential for use as habitat for
openland, wetland, and rangeland wildlife. The surface
texture and wetness restrict the production of seed for
wildlife food.

This Gracemore soil is in capability subclass Vw and in
Subirrigated range site.

19—Goodnight loamy tine sand, hummocky. This
deep, excessively drained soil is mainly in long, narrow,
hummocky areas, 100 to 700 feet wide and 400 to 9,000
feet long, on flood plains along the South Canadian
River. These very gently sloping to moderately steep
soils are on dunes and are subject to rare flooding.
Slopes range from 1 to 20 percent. The mapped areas
are 5 to 150 acres.

Typically, the surface layer is brown loamy fine sand
about 5 inches thick. The underlying material is reddish
yellow loamy fine sand to a depth of 84 inches or more.
Thin strata of finer and coarser materials are below a
depth of about 22 inches.

included with this soil in mapping are small
depressional areas of soils that have a darker, finer
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textured surface layer than Goodnight soil and small
areas of soils similar to Goodnight soil but with a high
water table from 40 to 72 inches below the surface.
Small biow-out areas are common and occur at right
angles to the prevailing winds. The included soils make
up about 10 percent of the map unit.

This Goodnight soil is low in natural fertility and
organic matter content. It is neutral to moderately
alkaline in the surface layer and mildly alkaline or
moderately alkaline in the underlying material.
Permeability is rapid, runoff is slow, and the available
water capacity is low. This soil has good tilth and can be
worked throughout a wide range of moisture content. It
is easily eroded by wind. The root zone is more than 60
inches deep and is easily penetrated by plant roots. This
soil has a high water table from 6 to 25 feet below the
surface most of the year. It has low shrink-swell potential
and low corrosion potential to steel and concrete.

This soil has low potential for row crops and small
grains. Because of the steepness of slopes, severe wind
erosion hazard, low fertility, and low available water
capacity, this soil is not suited to cultivation.

This soil has low potential for hay and tame pasture,
but it is better suited to this use. Adequate plant cover
during spring and summer protects the soil from blowing
and from damage by scouring and deposition during
floods. Proper stocking, rotation grazing, timely
deferment of grazing, and restricted use during dry
periods help keep the grass and soil in good condition.

This soil has medium potential for native rangeland.
The quality of native grasses can be maintained or
improved by controlling brush and weeds, using suitable
grazing practices, and protecting the range from fire.

This Goodnight seil-has low potential for urban use.
The hazard of‘flooding is-a.severe limitation that can be
overcome only by major-flood control measures.
Seepage, the sandy condition of the soil, and cutbanks
that cave are severe limitations that are difficult to
overcome. This soil is suitedito use for fill or bedding
materials.

This soil has-low-potential for-use in developing camp
areas because of the severe.hazard of flooding. It has
medium potential for playgrounds. Steepness of siopes
is the main limitation. This soil has high potential for
picnic areas and paths and trails. -

This soil has medium potential for windbreak tree and
shrub plantings. American plum, American sycamore,
Amur honeysuckle, Arizona cypress, Austrian pine,
autumn-olive, black locust, bur oak, Chinese elm,
common hackberry, eastern cottonwood, eastern
redcedar, euonymus, honeylocust, lilac, oriental
arborvitae, osageorange, ponderosa pine, redbud, red
mulberry, Rocky Mountain juniper, Russian-olive, Scotch
pine, silver maple, and skunkbush sumac are suited to
this soil.
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This soil has medium potential for use as habitat for
rangeland and openland wildlife. It has low potential for
use as habitat for wetland wildlife.

This Goodnight soil is in capability subclass Vle and in
Deep Sand range site.

20—Tribbey fine sandy loam, frequently flooded.
This deep, somewhat poorly drained, nearly level or very
gently sloping soil is on flood plains of small streams in
the eastern part of Cleveland County (fig. 8). Slopes are
less than 2 percent and are smooth to slightly
undulating. This soil is subject to frequent flooding for
very brief to brief periods throughout the year. An
apparent high water table is within 1/2 foot to 3 1/2 feet
below the surface mainly during fall, winter, and spring.
The mapped areas are 20 to 100 acres.

Typically, the surface layer is reddish brown fine sandy
loam about 4 inches thick. The underlying material, to a
depth of about 24 inches, is reddish brown fine sandy
loam that has strata of coarser and finer textured
materials. To a depth of about 72 inches it is yellowish
red loamy very fine sand that has strata of coarser and
finer textured materials.

Included with this soil in mapping are areas of the well
drained Port and Pulaski soils. Also included are small
areas of soils similar to Tribbey soil but having a darker
colored and thicker surface layer or having a high water
table between 40 and 60 inches below the surface or
are browner in-all layers beneath the surface layer. The
included soils make up about 25 percent of the map unit,
but individual areas are generally less than 2 acres.

This Tribbey soil is low in natural fertility and organic
matter content. It is medium acid to moderately alkaline
throughout. Permeability is moderate or moderately
rapid, runoff is very slow, and the available water
capacity is medium. The root zone is more than 60
inches deep, but most roots are limited to. soil materials
above the saturated zone. This soil has low shrink-swell
potential, high corrosion potential to steel, and low
corrosion potential to concrete.

This soil has low potential for cultivated crops. The
high water table and frequency of flooding are the main
limitations. Major flood control and drainage measures
are needed to protect crops from damage.

This soil has medium potential for tame pasture, hay,
and rangeland. Additions of fertilizer or manure or
overseeding with legumes improves the soil fertility.
Bermudagrass or bermudagrass and fescue pastures are
best suited to this wet soil. Timely weed and brush
control, rotation grazing, and protection from
uncontrolled burning help to maintain plant vigor and
production of high quality forage. The high water table
provides a reliable source of water in excavated
reservoirs for livestock use.

This Tribbey soil has low potential for most urban and
recreational uses. The frequency of flooding and high
water table are:severe limitations that can be overcome
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Figure 8.—A landscape of Tribbey fine sandy loam, frequently flooded, adjacent to a sand-choked stream channel. Willow trees generally

indicate a soll that has a high water table.

only by major flood control and drainage measures or by
land reclamation. Small building sites can be developed
by constructing elevated pads for protection from
flooding and wetness.

This soil has low potential for windbreak tree and
shrub plantings. American plum, Amur honeysuckle, lilac,
skunkbush sumac, American sycamore, common
hackberry, eastern cottonwood, green ash, honeylocust,
osageorange, redbud, and silver maple are well suited to
this soil.

This soil has high potential for use as habitat for
wetland wildlife. it has medium potential for use as
habitat for opentand and rangeland wildlife.

This Tribbey soil is in capability subclass Vw and in
Wetland range site.

21—Ustorthents, loamy. This map unit consists of
borrow pits, gravel pits, and sand pits where the soils or
underlying material have been removed for building
roads, for fill material in urban construction sites, and for
topsoil in landscaping around homes and commercial
buildings. Most of these excavated areas have nearly
vertical sides and nearly leve! to very gently sloping
bottoms. Some areas have sidewalls shaped and
revegetated. The excavated areas are 4 to 30 feet deep,
300 to 2,000 feet long, and 200 to 1,000 feet wide. Many
areas have restricted surface drainage, and some areas
pond water for long periods. Some of these pits have
overburden material stockpiled nearby or within the pit
area. Most of the soils are loamy and have underlying
strata of sand and gravel. Some borrow pits along
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highways have clayey soil materials on the sidewalls and
bottom. In some areas, red shale or sandstone is
exposed in the bottom.

Most mapped areas are revegetating naturally and
support a sparse cover of annual weeds, grasses, and
trees. The potential for grass is low, but most areas are
best suited to this use or for use as habitat for wildlife.
With good management, low to moderate amounts of
native grass can be grown. Shaping and smoothing side
slopes, seeding adapted species, deferment of grazing,
proper stocking, and rotation grazing are needed.

The potential is low for most urban and recreational
uses. Wetness and the hazard of flooding are severe
limitations.

Ustorthents are not assigned to a capability subclass
or range site.

28—Kingfisher-Urban land-Lucien complex, 1 to 5
percent slopes. This complex consists of moderately
deep, well drained Kingfisher soil, shallow, well drained
Lucien soil, and Urban land. These soils and Urban land
are so intermingled that they could not be separated at
the scale selected for mapping. They are not extensive
and are in the northeast parts of Norman and Moore.
Kingfisher soil is mostly on the very gently sloping ridge
crests, and the Lucien soil is mostly on gently sloping
side slopes of ridges. The mapped areas are long,
narrow, or rounded, are 300 to 800 feet wide and 300 to
2,000 feet long, and range from about 5 to 50 acres.

The Kingfisher soil makes up about 45 percent of the
map unit. Typically, the surface layer is reddish brown silt
loam about 5 inches thick. The subsoil is reddish brown
silt loam to a depth of about 9 inches, red silty clay loam
to a depth of about 20 inches, and red silt loam to a
depth of about 26 inches. The underlying material is red,
weakly cemented, calcareous sandstone to a depth of
30 inches or more.

The Kingfisher soil is high in natural fertility and
medium in organic matter content. It is slightly acid to
mildly alkaline in the surface layer. The subsoil is slightly
acid to moderately alkaline in the upper part and neutral
to moderately alkaline in the middle and lower parts.
Permeability is moderately slow, runoff is medium, and
the available water capacity is medium. The root zone is
20 to 40 inches deep and can be penetrated easily by
plant roots. This soil is susceptible to water erosion. It
has moderate shrink-swell potential, moderate corrosion
potential to steel, and low corrosion potential to
concrete.

Urban land makes up about 30 percent of this map
unit. It consists of areas of soils that have been covered
with buildings or other urban structures. Typical
structures in this complex consist mostly of residential
dwellings, driveways, sidewalks, and streets. Less
extensive areas have apartment housing, schools,
playgrounds, and parking lots.
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Lucien soil makes up about 15 percent of the map
unit. Typically, the surface layer is brown very fine sandy
loam about 5 inches thick. The subsoil is reddish brown
very fine sandy loam to a depth of about 14 inches. The
underlying material is red, fine-grained, calcareous
weakly cemented sandstone to a depth of about 22
inches or more.

The Lucien soil is medium in natural fertility and low in
organic matter content. It is slightly acid to moderately
alkaline in the surface layer and neutral to moderately
alkaline in the subsoil. Permeability is moderately rapid,
runoff is medium to rapid, and the available water
capacity is very low. The root zone is 10 to 20 inches
deep and is easily penetrated by plant roots. This soil is
susceptible to water erosion. It has low shrink-swell
potential and low corrosion potential to steel and
concrete.

Included with this complex in mapping are areas of
Grainola, Grant, and Renfrow soils. The slowly
permeable Grainola soils are on steeper side slopes
than Lucien soil. The deeper, well drained Grant soils
and the very slowly permeable Renfrow soils are on
ridge crests. The included soils make up about 10
percent of the map unit.

This complex has low potential for cropland, hay, tame
pasture, or rangeland. Areas of King Fisher and Lucien
soils are too small for operation of most form equipment
and for livestock use.

This complex has medium potential for most urban
uses. Depth to rock is a moderate limitation for single
story dwellings, small commercial buildings, and local
roads and streets. Shrinking and swelling is a moderate
limitation of the Kingfisher soil for building sites, but this
can be reduced by using higher strength concrete,
bedding with sand below footings and slab floors, and
using additional reinforcement steel. The Lucien soil has
severe limitations for lawns, shrubs, and gardens
because of the thin layer of soil available for plant root
growth and the low available water capacity. These
limitations can be reduced by adding topsoil to increase
the soil depth. Areas along roadsides that are shaped or
altered exposing the bedrock need to be covered with
sufficient topsoil to support plant growth. This can
prevent roadside erosion and reduce pollution
downstream.

The Kingfisher soil has high potential for windbreak
trees and shrubs, and Lucien soil has low potential.
Trees and shrubs suited to these soils are Amur
honeysuckle, eastern redcedar, lilac, osageorange,
redbud, and skunkbush sumac. The Kingfisher soil is well
suited to American plum, Austrian pine, autumn-olive,
Scotch pine, black locust, Chinese eim, common
hackberry, and honeylocust; and Lucien soil is well
suited to oriental arborvitae, Rocky Mountain juniper, and
Arizona cypress.

This complex is not assigned to a capability subclass
or range site.
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29—Lucien-Kingfisher complex, 1 to 8 percent
slopes. This complex consists of shallow, well drained
Lucien soil and moderately deep, well drained Kingfisher
soil. The soils of this complex were so intermingled that
they could not be separated at the scale selected for
mapping. They are in the central part of the county.
Lucien soil is mostly on shoulders of ridge crests and on
contour bands on gently sloping or sloping side slopes.
Kingfisher soil is mostly on very gently sloping to gently
sloping ridge crests. Individual areas of Kingfisher soil
are 1/4 acre to 5 acres. The mapped areas are small
and elongated or large and irregular in shape and are 10
to more than 100 acres.

The Lucien soil makes up about 75 percent of the map
unit. Typically, the surface layer is reddish brown very
fine sandy loam about 4 inches thick. The subsoil is
yellowish red loam to a depth of about 11 inches. The
underlying material is red and light red, weakly
cemented, siltstone to a depth of 19 inches or more.

The Lucien soil is medium in natural fertility and low in
organic matter content. it is neutral to moderately
alkaline in the surface layer and mildly alkaline or
moderately alkaline in the subsoil. Permeability is
moderately rapid, runoff is medium to rapid, and the
available water capacity is very low. The root zone is 10
to 20 inches deep and is easily penetrated by plant
roots. This soil is easily eroded. It has low shrink-swell
potential and low corrosion potential to steel and
concrete.

The Kingfisher soil makes up about 15 percent of the
map unit. Typically, the surface layer is reddish brown silt
loam about 4 inches thick. The subsoil is reddish brown
silt loam to a depth of about 9 inches, red silty clay loam
to a depth of about 16 inches, and red silt loam to a
depth of about 24 inches. The underlying material is red,
weakly cemented, calcareous sandstone to a depth of
30 inches or more.

The Kingfisher soil is high in natural fertility and
medium in organic matter content. It is neutral to mildly
alkaline in the surface layer, mildly alkaline or moderately
alkaline in the upper part of the subsoil, and moderately
alkaline in the lower part. Permeability is moderately
slow, runoff is medium, and the available water capacity
is medium. The root zone is 20 to 40 inches deep and is
easily penetrated by plant roots. Kingfisher soil is easily
eroded by water if not protected by adequate plant
cover. It has moderate shrink-swell potential, moderate
corrosion potential to steel, and low corrosion potential
to concrete.

Included with this complex in mapping are small areas
of Grainola, Huska, and Renfrow soils and areas of rock
outcrop and soils similar to Lucien soil but less than 10
inches thick to bedrock. The slowly permeable Grainola
soils are on side slopes below the Lucien soil. The very
slowly permeable Renfrow soils are mostly above the
Kingfisher soil on ridge crests. The moderately well
drained Huska soils have a lighter colored surface layer
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and are in concave spots intermingled with the
Kingfisher soil. The included soils make up about 10
percent of the map unit.

This complex has low potential for row crops and
small grains. It is best suited to tame pasture or
rangeland. The shallow depth, rapid runoff, hazard of
erosion, droughtiness, and organic matter content
prohibit the use of most farming equipment or reduce the
kind and amounts of crops that can be grown.

This complex has low potential for rangeland, hay, and
tame pasture. Droughtiness and organic matter content
are the main limitations. Adding fertilizer to tame pasture
and overseeding with legumes help to improve plant
vigor and to reduce runoff. The quality of the native
grasses can be improved by controlling brush and
weeds, using suitable grazing practices, and protecting
the range from fire.

This complex has low potential for most urban uses.
The depth to rock is a moderate limitation for dwellings
and small commercial buildings and a severe limitation
for use in sewage lagoons, sanitary landfills, and septic
tank absorption fields. Seepage is a severe limitation for
sewage lagoons and sanitary landfills.

This complex has low potential for most recreational
uses. The depth to rock is a severe limitation for camp
areas, picnic areas, and playgrounds. Slope is a severe
limitation for playgrounds. Kingfisher soil is better suited
to recreational use than Lucien soil.

This complex has low potential for windbreak tree and
shrub plantings. Eastern redcedar, Amur honeysuckle,
Arizona cypress, osageorange, oriental arborvitae, Rocky
Mountain juniper, lilac, redbud, and skunkbush sumac
are suited to these soils. American plum, bur oak,
euonymus, green ash, ponderosa pine, red mulberry,
autumn-olive, Scotch pine, silver maple, hackberry,
honeylocust, black locust, Austrian pine, and Chinese
elm are adapted to Kingfisher soil.

This complex has low potential for developing habitat
for openiand, wetland, and rangeland wildlife.

This complex is in capability subclass Vle. Lucien soil
is in Shallow Prairie range site, and Kingfisher soil is in
Loamy Prairie range site.

30—Brewless silty clay loam, rarely flooded. This
deep, moderately well drained, nearly level soil is on high
flood plains along the South Canadian River. Slopes are
smooth to slightly convex and are less than 1 percent.
This soil is subject to rare flooding and has an apparent
high water table between 5 and 10 feet below the
surface. The mapped areas of this soil are long and
irregular in shape and range from 10 to more than 400
acres.

Typically, the surface layer is dark grayish brown silty
clay loam about 9 inches thick. The subsoil is dark
brown or brown silty clay to a depth of 24 inches and
brown or light reddish brown, mottled silty clay loam to a
depth of about 44 inches. The underlying material is
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brown and reddish brown, mottled, stratified silty clay
loam, very fine sandy loam, and silty clay to a depth of
about 84 inches.

Included with this soil in mapping are a few areas of
Asher, Asher Variant, and Lomill soils. Asher soils are in
similar positions on the landscape as Brewless soil.
Asher Variant and Lomill soils are in slight depressions.
The included soils make up about 10 percent of the map
unit, but individual areas generally are less than 2 acres.

This Brewless soil is high in natural fertility and organic
matter content. it is slightly acid to moderately alkaline in
the surface layer, neutral to moderately alkaline in the
upper part of the subsoil, and moderately alkaline in the
lower part of the subsoil and in the underlying material.
Permeability is slow, and the available water capacity is
high. Runoff is slow, and water often stands on the
surface for extended periods. In dry seasons the surface
layer and upper part of the subsoil shrink,-and large,
deep cracks are prevalent. The root zone is more than
60 inches deep and is difficult to penetrate. This soil is
easily compacted and should be tilled under optimum
moisture conditions. It has high shrink-swell potential,
high corrosion potential to steel, and low corrosion
potential to concrete.

This soil has high potential for row crops, legumes,
and small grains. The soil tilth can be improved by
returning crop residue to the soil and by refraining from
tillage when soil is too wet. The fertility, organic matter
content, and soil structure can be maintained by seeding
legumes, adding fertilizer, and returning crop residue to
the soil. Surface drainage ditches improve runoff and
eliminate wet spots.

This soil has high to medium potential for hay and
tame pasture. It has high potential for native rangeland.
In unfavorable years, this soil can be too droughty in dry
seasons or too wet for extended periods in wet seasons
to plant and harvest the grasses. Refraining from grazing
or harvesting the hay when the soil is too wet reduces
compaction. Improving the surface drainage by land
smoothing or shaping eliminates wet spots and drowning
of plants.

This Brewless soil has low potential for most urban
uses. The high shrink-swell potential, high corrosion
hazard to steel, slow permeability, and hazard of flooding
are severe limitations that are expensive to overcome.
The flooding limitation can be overcome only with major
upstream flood control structures or by raising the
building site on pads constructed of soils that have slight
limitations. Seepage is a severe limitation for sewage
lagoons.

The soil has high potential for most recreational uses.
The hazard of flooding is a severe limitation for camp
areas. Major flood control measures are needed to
overcome the flooding limitation.

This soil has medium potential for windbreak tree and
shrub plantings. American sycamore, Amur honeysuckle,
Austrian pine, autumn-olive, black locust, bur oak,
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Chinese eim, common hackberry, eastern cottonwood,
eastern redcedar, euonymus, green ash, honeylocust,
lilac, oriental arborvitae, osageorange, ponderosa pine,
redbud, red mulberry, Rocky Mountain juniper, Russian-
olive, silver maple, and skunkbush sumac are suited to
this soil.

This soil has high potential for use as habitat for
openland and wetland wildlife. It has medium potential
for use as habitat for rangeland wildiife.

This soil is in capability class | and in Heavy
Bottomland range site.

32—Lomill silty clay, occasionally flooded. This
deep, somewhat poorly drained, nearly level soil is on
high flood plains along the South Canadian River and
smaller rivers and streams that drain the western and
central prairies. Slopes are less than 1 percent and are
smooth or slightly concave. This soil is subject to
occasional flooding for very brief to brief periods
following heavy rainfall in the spring and summer. It has
an apparent high water table between 3 1/2 and 6 feet
below the surface most of the year. The mapped areas
are elongated or rounded and are 20 to 200 acres.

Typically, the surface layer is brown silty clay about 13
inches thick. The subsail is dark reddish gray silty clay to
a depth of about 25 inches. The underlying material is
brown silty clay to a depth of about 34 inches and
stratified brown, light brown, and reddish brown loam,
very fine sandy loam, and silty clay to a depth of 60
inches or more.

Included with this soil in mapping are areas of Asher,
Brewless, and Weswood soils and soils similar to Lomill
soit but having a high water table more than 6 feet below
the surface. The moderately well drained Asher and
Brewless soils are in slightly higher positions on flood
plains than Lomill soil. The well drained Weswood soils
are on slightly higher overwash fans that terminate onto
the Lomill soil. The soils similar to Lomill soil are mostly
on flood plains of smaller rivers and streams. The
included soils make up about 30 percent of the map unit.

This Lomill soil is high in natural fertility and organic
matter content. It is mildly alkaline or moderately alkaline
in the surface layer and moderately atkaline in the
subsoil and underlying material. It is calcareous in all
layers in most areas, but, in some, the soil is leached of
lime to a depth of about 15 inches. Permeability and
runoff are very slow, and the available water capacity is
medium. This soil is easily compacted when moist.
Tillage is difficult because ot the clay content. The root
zone is more than 48 inches deep, but plant roots have
difficulty penetrating the clayey layers and are often
restricted to the soil materials above the high water
table. This soil has high shrink-swell potential, high
corrosion potential to steel, and low corrosion potential
to concrete.

This soil has medium potential for row crops, small
grains, or legumes. Very slow runoff, the hazard of
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flooding, and very slow permeability are the main
limitations. Crops are occasionally damaged or lost
because of wetness during the rainy season. Surface
drainage ditches and land smoothing help to control
runoff and reduce surface wetness. Diversions and dikes
can be installed in some areas to prevent flooding. The
tilth and intake rate can be improved by using minimum
tillage and by returning crop residue or adding other
organic materials. Refraining from tillage or from
pasturing when the soil is wet improves the tilth and
reduces compaction. Deep chiseling, heavy applications
of gypsum, and growing deep-rooted legumes in the
cropping system improve the permeability and intake
rate.

This soil has high potential for tame pasture, hay, and
rangeland. Wetness and the hazard of flooding are
limitations. These limitations can reduce forage yields in
years of high rainfall, but, in years of below normal
rainfall, they can be beneficial. Haying and pasturing
when the soil is wet causes compaction, reduces the
intake of water and air, and destroys the soil structure.
Tame pastures overseeded with legumes and
applications of moderate to high rates of fertilizer
improve the soil fertility, structure, and permeability.
Surface drainage ditches and land smoothing before
establishing the grasses reduce wetness. Chiseling
under optimum moisture conditions increases infiltration.

This Lomill soil has low potential for urban uses. The
hazard of fiooding, high shrink-swell potential, high
corrosion potential to steel, very slow permeability, and
wetness are severe limitations that are expensive to
overcome. Flooding can be overcome only by major
flood control measures. Dikes or elevated pads
constructed of desirable soil material can reduce
overflow in some areas.

This soil has low to medium potential for recreational
use. The hazard of flooding and the clayey texture are
severe limitations for camp areas. The clayey surface
texture is a severe limitation for playgrounds and a
moderate limitation for paths and traiis. Very slow
permeability and the clayey texture are moderate
limitations for picnic areas.

This soil has medium potential for windbreak tree and
shrub plantings. American sycamore, Amur honeysuckle,
Austrian pine, autumn-olive, black locust, bur oak,
Chinese elm, common hackberry, eastern cottonwood,
eastern redcedar, euonymus, green ash, honeylocust,
lilac, oriental arborvitae, osageorange, ponderosa pine,
redbud, red mulberry, Rocky Mountain juniper, Russian-
olive, silver maple, and skunkbush sumac are suited to
this soil.

This soil has medium potential for use as habitat for
openland wildlife and high potential for wetland wildlife
habitat. It has low potential for use as habitat for
rangeland wildlife.

This soil is in capability subclass lllw and in Heavy
Bottomland range site.
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33—Norge-Weswood complex, 0 to 20 percent
slopes. This complex consists of deep, well drained
Norge soil and deep, well drained Weswood soil. The
soils of this complex were so intermingled that they
could not be separated at the scale selected for
mapping. These soils are along the upper reaches of
drainageways in the central and western parts of
Cleveland County. Norge soil is on very gently sloping to
moderately steep side slopes. Weswood soil is on nearly
level to very gently sioping flood plains and is subject to
frequent flooding for very brief to brief periods during the
spring and summer. Individual areas of each soil are 1/4
acre to 10 acres. The mapped areas are long, narrow,
and irregular in shape, are 150 to 600 feet wide and 900
to 4,500 feet long, and are 20 to 200 acres.

The Norge soil makes up about 55 percent of the map
unit. Typically, the surface layer is brown silt loam about
12 inches thick. The subsoil is reddish brown silty clay
loam to a depth of about 54 inches and red silty clay
loam to a depth of 74 inches.

The Norge soil is high in natural fertility and medium in
organic matter content. It is slightly acid or neutral in the
surface layer and upper part of the subsoil and slightly
acid to moderately alkaline in the lower part. Permeability
is moderately slow, runoff is medium or rapid, and the
available water capacity is high. The root zone is more
than 60 inches deep and is easily penetrated by plant
roots. This soil is moderately susceptible to water
erosion. It has moderate shrink-swell potential, moderate
corrosion potential to steel, and low corrosion potential
to concrete.

The Weswood soil makes up about 15 percent of the
map unit. Typically, the surface layer is silt loam about
16 inches thick. It is stratified reddish brown and red in
the upper part and brown in the lower part. The subsoil,
to a depth of about 33 inches, is reddish brown silt loam.
The underlying material extends to a depth of 80 inches
or more. It is yellowish red silt loam to a depth of about
45 inches, reddish brown silt loam to a depth of about
54 inches, stratified yellowish red and red silt loam to a
depth of about 71 inches, and red silty clay foam below
that.

The Weswood soil is medium in natural fertility and low
in organic matter content. It is neutral to moderately
alkaline in the surface layer and moderately alkaline in
the subsoil and underlying material. Permeability is
moderate, runoff is slow, and the available water
capacity is high. The root zone is more than 60 inches
deep and is easily penetrated by plant roots. This soil
has low shrink-swell potential, moderate corrosion
potential to steel, and low corrosion potential to
concrete.

Included with this complex in mapping are areas of
Grainola, Lucien, Port, Pulaski, Slaughterville, and Teller
soils, and soils similar to the Norge soil but having a
thinner surface layer. Teller and Slaughterville soils are
on side slopes near the South Canadian River. Grainola
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and Lucien soils are on side slopes in upper reaches of

drainageways. Port and Pulaski soils are on flood plains.
The inciuded soils make up about 30 percent of the map
unit.

This complex has low potential for cropland. The
hazard of erosion, medium or rapid runoff, and
steepness of slopes on uplands and the frequent
flooding on flood plains are severe limitations that can
be overcome only with major reclamation projects.

This complex has low potential for hay and tame
pasture and medium potential for rangeland. It is best
suited to rangeland. The side slopes can be shaped and
smoothed in some of the less sloping areas to reduce
the hazard of erosion, then planted to permanent grass.
Moderate to high rates of fertilizer applied to tame
pasture during the spring improve plant vigor and density
and reduce the hazard of erosion. Quality of the grasses
can be maintained or improved by controlling brush,
using suitable grazing practices, and protecting the
vegetation from fire.

This complex has low potential for most urban uses.
Steepness of the side slopes and frequency of flooding
on flood plains are severe limitations that are difficult to
overcome. The moderately slow permeability of the
Norge soil is a severe limitation for septic tank
absorption fields. Major land reclamation would be
required to alter this complex for urban use.

This complex has medium potential for pond reservoirs
and embankments. Seepage and unstable fill materials
are moderate limitations. .

This complex has low to medium potential for
recreational use. Steepness of slopes and the hazard of
erosion on Norge soil and the hazard of flooding on
Weswood soil are severe limitations for most uses. The
Weswood soil has moderate limitations for picnic areas
and paths and trails because of the hazard of flooding.

This complex has medium to high potential for
windbreak tree and shrub plantings. American plum,
Austrian pine, Amur honeysuckle, lilac, eastern redcedar,
skunkbush sumac, osageorange, and Chinese elm are
suited to these soils. Common hackberry, redbud, black
locust, and honeylocust are well suited to Norge soil;
and American sycamore, eastern cottonwood, green ash,
black walnut, pecan, and red mulberry are well suited to
Weswood soil.

This complex has medium potential for use as habitat
for openland and rangeland wildlife. It is has low
potential for use as habitat for wetland wildlife.

This complex is in capability subclass Vle. Norge soil
is in Loamy Prairie range site, and Weswood soil is in
Loamy Bottomland range site.

34—Brewless-Urban land complex, rarely flooded.
This complex consists of the deep, moderately well
drained Brewless soil and Urban land. This soil and
Urban land are so intermingled that they could not be
separated at the scale selected for mapping. The soils of
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this complex are mostly in the western part of Lexington.
The Brewless soil is on nearly level, high flood plains
along the South Canadian River. It is subject to rare
flooding. The mapped areas are elongated, range from
about 250 to 1,000 feet wide and from 2,700 to 3,600
feet long, and are about 30 to 80 acres.

The Brewless soil is on the unaltered parts of the
landscape and makes up about 50 percent of the map
unit. Typically, the surface layer is dark grayish brown
silty clay loam and silty clay about 11 inches thick. The
subsoil is brown silty clay to a depth of about 18 inches,
reddish brown silty clay to a depth of about 27 inches,
and brown clay loam to a depth of about 41 inches. The
underlying material is light brown and reddish brown
stratified layers of fine sandy loam, loamy very fine sand,
and silty clay to a depth of 84 inches or more. It is
mottled in the lower part.

The Brewless soil is high in natural fertility and organic
matter content. It is slightly acid to moderately alkaline in
the surface layer, neutral to moderately alkaline in the
subsoil, and moderately alkaline in the underlying
material. The lower part of the subsoil and the underlying
material contain lime. This soil has an apparent high
water table between 5 and 10 feet below the surface in
most years. Permeability and runoff are slow, and the
available water capacity is high. The root zone is more
than 60 inches deep and is difficult to penetrate. This
soil is susceptible to water erosion if not protected by
plant cover or residue. It has high shrink-swell potential,
high corrosion potential to steel, and low corrosion
potential to concrete.

Urban land makes up about 40 percent of the map
unit. It consists of areas of soils that have been covered
with buildings or other urban structures. Typical
structures are residential dwellings, churches,
commercial buildings, parking lots of less than 2 acres,
streets, and highways.

Included with this complex in mapping are areas of
Asher and Lomill soils. These soils have been aitered in
some areas. The moderately well drained, slowly
permeable Asher soils are in slightly higher positions on
better drained landscapes than Brewless soil. The
somewhat poorly drained, very slowly permeable Lomill
soils are on slightly concave or depressional landscapes.
The included soils make up about 10 percent of the map
unit.

This complex has low potential for cropland, hay, tame
pasture, or rangeland. Areas of Brewless soil are too
smal! for operation of most farm equipment and for
livestock use.

This complex has low potential for most urban uses.
The hazard of flooding, high shrink-swell potential, slow
permeability, high corrosion potential to steel, and the
clayey texture are severe limitations that are difficult to
overcome. Dikes constructed for flood prevention or
buildings and roadways constructed on elevated fills
reduce the hazard of flooding. Cracked foundations,
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footings, and driveways are caused by shrinking and
swelling. This can be reduced by properly bedding
concrete with gravel and sand, using high grade
concrete mix, increasing the amount and size of
reinforcement steel, and improving the surface drainage.
The soil permeability and texture can be improved by
excavation and replacement of the soil with desirable
soil or with generous applications of gypsum that
improve the structure of the soil. The corrosion hazard to
steel can be reduced by installing coated or
noncorrosive materials, such as plastic or copper tubing.
Calcareous, sandy soils make excellent bedding or cover
materials to reduce corrosion and problems caused by
shrinking and swelling. Special design and proper
installation are needed. This complex has high potential
for lawns, shrubs, and gardens. Minor shaping and
smoothing are needed to improve surface drainage.

This complex has low to high potential for most
recreational uses. The hazard of flooding is a severe
limitation for camp areas but only a slight limitation for
other uses. Major flood control measures are needed to
overcome the flooding limitation.

This complex has high potential for windbreak tree and
shrub plantings. American sycamore, Amur honeysuckle,
Austrian pine, autumn-olive, black locust, bur oak,
Chinese elm, common hackberry, eastern cottonwood,
eastern redcedar, euonymus, green ash, honeylocust,
lilac, oriental arborvitae, osageorange, ponderosa pine,
redbud, red mulberry, Rocky Mountain juniper, Russian-
olive, silver maple, and skunkbush sumac are well suited
to Brewless soil.

This complex is not assigned to a capability subclass
or range site.

35—Stephenville-Darsil-Newalla complex, 3 to 8
percent slopes, eroded. This complex consists of
eroded areas of moderately deep Stephenville soil,
shallow Darsil soil, and deep Newalla soil. These soils
are on drainage divides in the eastern part of the county.
The soils of this complex were so intermingled that they
could not be separated at the scale selected for
mapping. The well drained Stephenville soil is mostly on
ridge crests, but a few areas of this soil are on side
slopes between bands of Darsil soil. The excessively
drained Darsi! soil is mainly on shoulders of ridge crests
and on narrow, contour bands on side slopes
intermingled with Stephenville soil. The moderately well
drained Newalla soil is mostly on side siopes below
bands of Darsil soil, but a few areas of this soil are on
ridge crests. The surface layer of these soils has been
thinned by erosion, and the present plow layer consists
of part of the original surface layer mixed with material
from the subsoil. The subsoil is exposed in small rills and
shallow gullies in some areas. Individual areas of each
soil are 3 to 35 acres. The mapped areas are long and
irregular in shape, range from 500 to 1,500 feet wide and
400 to 15,000 feet long, and are 5 to 2,000 acres.
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The Stephenville soil makes up about 55 percent of
the map unit. Typically, the surface layer is brown fine
sandy loam about 8 inches thick. The subsoil is yellowish
red, red, and light red sandy clay loam to a depth of
about 26 inches. The underlying material is red and
yellowish red, soft, fine-grained sandstone.

The Stephenville soil is low in natural fertility and
organic matter content. The surface layer is medium acid
to neutral. Where limed, it ranges from medium acid to
mildly alkaline. The subsoil is strongly acid to slightly
acid. Permeability is moderate, runoff is medium or rapid,
and the available water capacity is low. The root zone is
20 to 40 inches deep and is easily penetrated by plant
roots. This soil is easily eroded by wind or water if not
protected by adequate plant cover. It has low shrink-
swell potential and moderate corrosion potential to steel
and concrete.

The Darsil soil makes up about 15 percent of the map
unit. Typically, the surface layer is brown loamy fine sand
about 7 inches thick. Below that is pink loamy fine sand
to a depth of about 14 inches. The underlying material is
red, weakly cemented, fine-grained sandstone to a depth
of 20 inches or more.

The Darsil soil is low in natural fertility and organic
matter content. It ranges from strongly acid to slightly
acid throughout. Where limed, it ranges from strongly
acid to neutral. Permeability is rapid, runoff is medium to
rapid, and the available water capacity is very low. The
root zone is 10 to 20 inches deep and is easily
penetrated by plant roots. This soil is easily eroded by
wind or water if not protected by adequate plant cover. It
has low shrink-swell potential, low corrosion potential to
steel, and moderate corrosion potential to concrete.

The Newalla soil makes up about 15 percent of the
map unit. Typically, the surface layer is brown fine sandy
loam about 4 inches thick. The subsoil is red sandy clay
loam to a depth of about 8 inches and red silty clay to a
depth of about 42 inches. The underlying material is red,
weakly laminated, soft shale to a depth of 80 inches or
more.

The Newalla soil is low in natural fertility and organic
matter content. It is strongly acid to neutral in the
surface layer and upper part of the subsoil and strongly
acid to moderately alkaline below that. Permeability is
very slow, runoff is rapid, and the available water
capacity is medium. The root zone is 40 to 60 inches
deep, but the clayey subsoil partially restricts root
penetration. This soit is easily eroded by water. It has
high shrink-swell potential, high corrosion potential to
steel, and moderate corrosion potential to concrete.

Included with this complex in mapping are areas of
Derby, Grainola, Harrah, Littleaxe, Lucien, and Pulaski
soils. The excessively drained Derby soils are on convex
dunes on ridge crests and on valley side slopes. The
Grainola soils are on side slopes. The moderately
permeable Harrah soils are on narrow foot slopes
bordering the drainage channels. The moderately
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permeable Littieaxe soils are on narrow, very gently
sloping ridge crests. The shallow Lucien soils are on
shoulders of ridges paralleling the side slopes. The
Pulaski soils are on the narrow flood plains. The included
soils make up about 15 percent of the map unit, but
individual areas are generally less than 5 acres.

This complex has low potential for cropland. The
shallow, droughty Darsil soil is not suited to use for
cultivated crops. The low fertility and organic matter
content and the hazard of erosion of the soils in this
complex are the main limitations for use as cropland.

This complex has low potential for hay or tame
pasture. The loss of topsoil from erosion, low fertility and
organic matter content, restricted root zone, and
droughty soils limit production and choice of plants.
Bermudagrass and weeping lovegrass, tame pastures,
and hay crops respond well to additions of fertilizer that
are high in nitrogen. For maximum production of high
quality forage, weeds and brush can be controlled by
mowing or spraying pastures with herbicides late in
spring or early in summer.

This complex has medium potential for rangeland.
Native grasses need to be established on clean, firm
seedbeds and protected from grazing until plants are
well established. Controlling weeds and brush, protecting
the range from uncontrolled burning, using rotation
grazing, and timely deferment of grazing help to maintain
or improve range grasses.

This complex has low potential for most urban uses.
Stephenville soil is best suited to urban use. The depth
to rock in the Darsil and Stephenville soils is the main
limitation for septic tank absorption fields. Increasing the
length or size of the septic tank filter field can help to
overcome this limitation. The slow permeability, high
shrink-swell potential, and high corrosivity for steel of the
Newaila soil are limitations for dwellings or commercial
development. Bedding concrete foundations and slabs
with sand and using high grade concrete and additional
reinforcement steel can reduce the limitation of shrinking
and swelling. Newalla soil has medium potential for
sewage lagoons or pond reservoirs because of the depth
to rock. The limitations of these soils for urban uses can
be reduced by using specialized design measures and
proper installation. Onsite investigations are needed to
locate the soil that is best suited to the specified use.

This complex has low to high potential for recreational
use. Stephenville soil is best suited to thls use. It has
slight limitations for camp areas, picnic areas, and paths
and trails. Darsil soil has severe limitations for camp and
picnic areas and slight limitations for paths and trails
because of depth to rock. Newalla soil has moderate
limitations for camp and picnic areas because of very
slow permeability. It has severe limitations for paths and
trails because of the hazard of erosion. The soils in this
complex have severe limitations for playgrounds
because of steepness of slope.
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This complex has medium to low potential for
windbreak tree and shrub plantings. The soil depth, low
and very low available water capacity, and very slow
permeability are the main limitations. Eastern redcedar,
osageorange, redbud, Amur honeysuckle, lilac, and
skunkbush sumac are suited to these soils. Austrian
pine, bur oak, American plum, red mulberry, green ash,
and Chinese elm are best suited to Stephenville soil;
oriental arborvitae, Rocky Mountain juniper, and Arizona
cypress are best suited to Darsil soil; and Austrian pine,
Chinese elm, honeylocust, red mulberry, silver maple,
and common hackberry are best suited to Newalla soil.
Post oak, blackjack oak, and hickory are native trees
adapted to the soils of this complex. Many of these
native trees are used locally for firewood.

This complex has high to low potential for use as
habitat for openland and rangeland wildlife. It has low
potential for use as habitat for wetland wildlife.

This complex is in capability subclass Vle. Stephenville
and Newalla soils are in Sandy Savannah range site, and
Darsil soil is in Shallow Savannah range site.

36—Stephenville-Darsil complex, 1 to 5 percent
slopes, eroded. This complex consists of eroded areas
of moderately deep, well drained Stephenville soil and
shallow, excessively drained Darsil soil. The soils of this
complex were so intermingled that they could not be
separated at the scale selected for mapping. They are in
the eastern part of the county. Stephenville soil is mainly
on the crown of ridge crests, and Darsil soil is mainly on
the shoulders of ridge crests. Individual areas of the
Darsil soil are 1/8 acre to 10 acres. In much of the area
the present plow layer or surface layer of the soils in this
complex has been thinned by erosion and consists of
part of the original surface layer mixed with material from
the subsoil. The subsoil is exposed in many small rills
and shallow gullies in some areas. The mapped areas
are elongated and irregular in shape, from 300 to 1,500
feet wide, and 15 to more than 200 acres.

The Stephenville soil makes up about 75 percent of
the map unit. Typically, the surface layer is brown fine
sandy loam about 7 inches thick. The subsoil is red
sandy clay loam to a depth of about 18 inches and red
fine sandy loam to a depth of about 24 inches. The
underlying material is red, soft, laminated sandstone to a
depth of 30 inches or more.

The Stephenville soil is low in natural fertility and
organic matter content. The surface layer is medium acid
or slightly acid. Where limed, it ranges from medium acid
to neutral. The subsoil is strongly acid to slightly acid.
Permeability is moderate, runoff is medium, and the
available water capacity is low. This soil has good tilth
and can be worked throughout a wide range of moisture
content. The root zone is 20 to 40 inches deep and is
easily penetrated by plant roots. This soil is easily
eroded by wind or water if not protected by adequate
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plant cover. It has low shrink-swell potential and
moderate corrosion potential to steel and concrete.

The Darsil soil makes up about 15 percent of the map
unit. Typically, the surface layer is brown loamy fine sand
about 6 inches thick. Below that is pink loamy fine sand
to a depth of about 13 inches. The underlying material is
light red, soft, massive sandstone to a depth of 20
inches or more.

The Darsil soil is low in natural fertility and organic
matter content. The surface layer is slightly acid or
neutral. Where limed, it ranges from slightly acid to mildly
alkaline. The subsoil is medium acid to mildly alkaline.
Permeability is rapid, runoff is medium, and the available
water capacity is very low. This soil has good tilth and
can be worked throughout a wide range of moisture
content. The root zone is 10 to 20 inches deep and is
easily penetrated by plant roots. This soil is easily
eroded by wind or water if not protected by adequate
plant cover. It has low shrink-swell potential, low
corrosion potential to steel, and moderate corrosion
potential to concrete.

Included with this complex in mapping are areas of
deep, well drained Littleaxe soils that are on broad, very
gently sloping, convex ridges. Also included are the
deep, moderately well drained Newalla soils on gently
sloping, contour bands on ridge crests and soils similar
to Darsil soil but are more than 20 inches deep to
bedrock and are on dunes of convex ridges. The
included soils make up about 10 percent of the map unit.

This complex has low potential for row crops or small
grains. Depth to the root zone, low or very low available
water capacity, and the low fertility and organic matter
content are the main limitations. Erosion is a severe
hazard if cultivated crops are grown. Terraces, contour
farming, minimum tillage, additions of fertilizer, and the
use of crop residue help to control erosion, improve
fertility, conserve moisture, and maintain the soil tilth.

This complex has low potential for hay and tame
pasture and medium potential for rangeland. The low
fertility, low to very low available water capacity, and
depth of root zone are limitations that retard plant
growth. Hay crops and tame pastures respond well to
additions of fertilizer that are high in nitrogen.
Overseeding tame pastures with legumes improves soil
fertility and quality of forage. Areas of native grasses can
be improved by timely weed control, controlling brush,
using good grazing practices, and protecting the range
from fire.

This complex has medium to low potential for most
urban uses. The depth to rock is a moderate to severe
limitation for shallow excavations, dwellings, lawns,
landscaping, and small commercial buildings. Excessive
seepage and the depth to rock are severe limitations for
use as septic tank absorption fields, sewage lagoons,
and sanitary landfills. Adding suitable, compacted fill
material improves the site for septic tank absorption
fields and building sites. Pocket gophers can cause
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considerable damage to lawns and shrubs unless
controlled.

This complex has high to low potential for most
recreational uses. The Stephenville soil is best suited to
recreational use. The Darsil soil has severe limitations
for most recreational uses because of the depth to
bedrock. Slope is a moderate limitation for developing
playgrounds in most areas. The soils of this complex
have slight limitations for paths and trails.

This complex has medium to low potential for
windbreak tree and shrub plantings. Arizona cypress,
eastern redcedar, skunkbush sumac, Amur honeysuckle,
oriental arborvitae, osageorange, lilac, Rocky Mountain
juniper, and redbud are well suited to these soils.
Austrian pine, American plum, Chinese elm, common
hackberry, honeylocust, red mulberry, bur cak, and green
ash are suited to Stephenville soil. Native trees adapted
to this complex are post oak, blackjack oak, and hickory.
Many of these trees are used locally for firewood.

This complex has high to low potential for use as
habitat for openland or rangeland wildlife. It has low
potential for use as habitat for wetland wildlife.

This complex is in capability subclass IVe. Stephenville
soil is in Sandy Savannah range site, and Darsil soil is in
Shallow Savannah range site.

37—Harrah fine sandy loam, 3 to 8 percent slopes,
eroded. This deep, well drained, gently sloping to
sloping, eroded soil is in the eastern part of the county.
It is on concave side slopes and foot slopes of uplands
in long, narrow, irregular areas that were previously
cultivated and later returned to pasture or range. In
much of the area, the present plow layer consists of part
of the original surface layer mixed with the subsurface
layer and the subsoil. The plow layer is less friable and
has poorer tilth than the original surface layer. The
mapped areas are 20 to more than 100 acres.

Typically, the surface layer is reddish brown fine sandy
loam about 5 inches thick. The subsurface layer, to a
depth of about 10 inches, is light reddish brown loamy
fine sand. The subsaoil is red sandy clay loam to a depth
of about 60 inches and light red fine sandy loam to a
depth of about 71 inches. The buried layer below is light
red sandy clay loam to a depth of 80 inches or more.

Included with this soil in mapping are areas of Derby,
Littleaxe, Pulaski, Stephenville, and Tribbey soils. The
excessively drained Derby soils are mostly on valley
filling north- or east-facing side slopes above the Harrah
soil. Littleaxe and Stephenville soils are on upper side
slopes. The moderately rapidly permeable, well drained
Pulaski soils and the somewhat poorly drained Tribbey
soils are on narrow flood plains that entrench the Harrah
soil. The included soils make up about 30 percent of this
map unit, but individual areas are generally less than 7
acres.

This Harrah soil is low in natural fertility and organic
matter content. It is medium acid to neutral in the
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surface and subsurface layers and strongly acid to
neutral in the subsoil. Permeability is moderate, runoff is
medium or rapid, and the available water capacity is
medium. This soil has fair tiith and can be worked
throughout a wide range of moisture content. The root
zone is more than 60 inches deep and is easily
penetrated by plant roots. This soil is easily eroded by
wind or water if not protected by adequate plant cover. it
has low shrink-swell potential and moderate corrosion
potential to steel and concrete.

This soil has low potential for row crops or small
grains. Low fertility, low organic matter content,
excessive slopes, and the hazard of erosion are the
main limitations. Minimum tillage, use of crop residue,
and cover crops, including grasses and legumes in the
cropping system, help to control erosion and improve the
tilth, fertility, and organic matter content.

This soil has low potential for hay and tame pasture.
Hay crops and tame pastures respond well to additions
of fertilizer that are high in nitrogen.

This soil has medium potential for rangeland. Areas
that have been reseeded to native grasses can be
improved or maintained by proper stocking, rotation
grazing, timely deferment of grazing, and restricted use
during dry periods to help keep the grass and soil in
good condition.

This Harrah soil has high potential for most urban
uses. The limitations are slight for sanitary landfills,
shallow excavations, dwellings, local roads and streets,
lawns, landscaping, and golf fairways. Seepage and
slope are limitations for sewage lagoons or pond
reservoirs. Permeability is a limitation for septic tank
absorption fields. Establishment and maintenance of
landscape vegetation is difficult because of droughtiness.
Pocket gophers need to be controlled to prevent
damage to lawns, shrubs, and gardens.

This soil has high potential for most recreational uses.
Steepness of slope is a severe limitation for
playgrounds. Water erosion can be excessive in heavily
used areas.

This soil has high potential for windbreak tree and
shrub plantings. American plum, Arizona cypress,
Austrian pine, Amur honeysuckle, lilac, skunkbush
sumac, autumn-olive, black locust, bur oak, euonymus,
green ash, eastern redcedar, redbud, common
hackberry, honeylocust, oriental arborvitae, osageorange,
silver maple, ponderosa pine, red mulberry, Rocky
Mountain juniper, Russian-olive, Scotch pine, and
Chinese elm are suited to this soil.

This soil has high potential for use as habitat for
openland and rangeland wildlife. It has low potential for
use as habitat for wetland wildlife.

This Harrah soil is in capability subclass IVe and in
Sandy Savannah range site.

38—Asher-Urban land complex, rarely flooded.
This complex consists of the deep, moderately well
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drained Asher soil and Urban land. This soil and Urban
land were so intermingled that they could not be
separated at the scale selected for mapping. The soils in
this complex are in urbanized areas in the western part
of Lexington. The Asher soil is subject to rare flooding. it
is on nearly level, slightly convex, high flood plains along
the South Canadian River. The mapped areas are
elongated, about 250 to 1,000 feet in width and 500 to
2,600 feet in length, and about 3 to 50 acres.

The Asher soil is in the unaltered parts of the
landscape and makes up about 55 percent of the map
unit. Typically, the surface layer is brown silt loam about
13 inches thick. The subsoil is reddish brown silty clay
loam to a depth of about 24 inches. The underlying
material is reddish brown silt loam to a depth of about
35 inches, yellowish red clay loam to a depth of about
43 inches, reddish yellow very fine sandy loam to a
depth of about 77 inches, and reddish yellow loamy fine
sand to a depth of about 80 inches or more.

The Asher soil is high in natural fertility and organic
matter content. It ranges from slightly acid to moderately
alkaline in the surface layer, neutral to moderately
alkaline in the subsoil, and moderately alkaline and
calcareous in the underlying material. This soil has an
apparent high water table from 3 1/2 to 10 feet below
the surface most of the year. Permeability and runoff are
slow, and the available water capacity is high. The root
zone is more than 60 inches deep and is easily
penetrated by plant roots. This soil is highly susceptible
to water erosion on slopes that are not protected by
plant cover or residue. It has moderate shrink-swell
potential, high corrosion potential to steel, and low
corrosion potential to concrete. This soil is subject to
rare flooding.

Urban land makes up about 40 percent of the map
unit. It consists of areas of soils that have been covered
or altered by buildings or other urban structures. Typical
structures are single family houses, apartment dwellings,
nursing homes, churches, small commercial buildings,
parking lots of less than 2 acres, streets, and highways.

Included with this complex in mapping are Brewless
soils. These moderately well drained, slowly permeable
soils are in small, isolated, nearly level areas that tend to
collect water following heavy rains. The included soils
make up about 5 percent of the map unit.

This complex is not suited to cultivated crops, hay,
tame pasture, or rangeland. Areas of Asher soil are too
small for operation of most farm equipment and for
livestock use.

This complex has low potential for home site or
commercial building site development. It has high
potential for lawns, shrubs, and gardens. The hazard of
flooding is a severe limitation for existing or planned
building site development. Dikes constructed for flood
prevention or buildings and roadways constructed on
elevated fill materials can reduce or prevent flooding.
Shrinking and swelling can be reduced using special
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design measures. The use of high grade reinforced
concrete and pier-and-beam construction help to prevent
building foundations and footings from cracking. The
corrosion hazard to stee! can be overcome by installing
coated or noncorrosive materials, such as plastic or
copper tubing and galvanized pipe. Calcareous sandy
soil materials make excellent bedding or cover material
to prevent corrosion and shrinking and swelling. Soil
erosion on slopes can be reduced by mulching, growing
temporary cover crops, or solid sodding with adapted
grasses.

This complex has high potential for trees and shrubs.
American plum, American sycamore, Amur honeysuckle,
Arizona cypress, Austrian pine, autumn-olive, black
locust, black walnut, bur oak, Chinese elm, common
hackberry, eastern cottonwood, eastern redcedar,
euonymus, green ash, honeylocust, lilac, oriental
arborvitae, osageorange, pecan, ponderosa pine, red
mulberry, redbud, Rocky Mountain juniper, Russian-olive,
Scotch pine, and silver maple are well suited.

This complex is not assigned to a capability subclass
or range site.

39—Asher silt loam, clayey substratum, rarely
flooded. This deep, moderately well drained, nearly level
soil is on high flood plains along the South Canadian
River. It is on smooth or slightly convex relief that has
slopes generally less than 2 percent. This soil is subject
to rare flooding and has an apparent high water table
from 3 1/2 to 10 feet below the surface. The mapped
areas are long and narrow, from 200 to 1,500 feet wide
and 1,500 to 5,000 feet long, and 5 to 300 acres.

Typically, the surface layer is dark grayish brown and
brown silt loam about 11 inches thick. The subsoil is
brown silty clay loam and silt loam to a depth of about
30 inches. The underlying material is light reddish brown
very fine sandy loam to a depth of about 44 inches,
reddish brown, mottled silty clay to a depth of about 69
inches, and to a depth of about 80 inches is light reddish
brown loamy fine sand.

Included with this soil in mapping are areas of
Brewless, Keokuk, and Lomill soils and areas of Asher
soils that have light colored overwash materials. The
moderately well drained Brewless soils are in slightly
lower positions on flood plains than Asher soil. The well
drained Keokuk soils are in slightly higher positions on
flood plains than Asher soil. The somewhat poorly
drained Lomill soils are in lower positions on concave
flood plains. The included soils make up about 20
percent of the map unit, but individual areas are
generally less than 3 acres.

This Asher soil is high in natural fertility and organic
matter content. It is slightly acid to moderately alkaline in
the surface layer, neutral to moderately alkaline in the
subsoil, and moderately alkaline in the underlying
material. Lime is between 13 and 34 inches below the
surface in most areas. This soil is slowly permeable, and
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the available water capacity is high. Runoff is slow or
medium. This soil is friable and is easily tilled. The root
zone is more than 60 inches deep and is easily
penetrated by plant roots. This soil has moderate shrink-
swell potential, high corrosion potential to steel, and low
corrosion potential to concrete.

This soil has high potential for row crops, small grains,
hay, tame pasture, and rangeland. Diversions and dikes
can be installed to help prevent flooding. The tilth and
soil structure can be maintained or improved by minimum
tillage, seeding fegumes, and returning crop residue to
the soil. The quality of hay and tame pastures and the
soil fertility and organic matter content can be
maintained or improved by adding fertilizer or manure, or
by overseeding with legumes. Controlling grazing and
preventing fires help to maintain native grasses.

This Asher soil has low potential for most urban uses.
The hazard of flooding is a severe limitation that can be
overcome only by major flood control measures.
Corrosion can be reduced by coating steel or by
substituting plastic or copper pipe. This soil has medium
potential for use as cover material for landfills or as
topsoil in landscaping.

This soil has high potential for picnic areas,
playgrounds, and paths and trails. The potential for camp
areas is low because of the hazard of flooding.

This soil has high potential for windbreak tree and
shrub plantings. American plum, American sycamore,
Amur honeysucklie, Arizona cypress, Austrian pine,
autumn-olive, black locust, bur oak, Chinese elm,
common hackberry, eastern cottonwood, eastern
redcedar, euonymus, green ash, honeylocust, lilac,
oriental arborvitae, osageorange, ponderosa pine,
redbud, red mulberry, Rocky Mountain juniper, Russian-
olive, Scotch pine, silver maple, and skunkbush sumac
are suited to this soil. Pecan and black walnut are native
trees adapted to this soil.

This soil has high potential for use as habitat for
openland and rangeland wildlife. It has medium potential
for use as habitat for wetland wildlife.

This soil is in capability class | and in Loamy
Bottomland range site.

40—Asher silty clay loam, clayey substratum,
rarely flooded. This deep, moderately well drained,
nearly level soil is on high flood plains along the South
Canadian River. Slopes are smooth to slightly concave
and are 1 percent or less. This soil is subject to rare
flooding and has an apparent high water table between 3
1/2 and 10 feet below the surface. The mapped areas
are elongated and paralle! to the river, range from 100 to
1,800 feet wide and 1,000 to 3,000 feet long, and are 10
to 400 acres.

Typically, the surface layer is dark grayish brown silty
clay loam about 8 inches thick. The subsoil is brown silty
clay loam to a depth of about 35 inches. The underlying
material is light brown very fine sandy loam to a depth of
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about 50 inches and reddish brown silty clay to a depth
of about 80 inches.

Included with this soil in mapping are areas of
Brewless, Canadian, and Lomill soils and areas of Asher
soils that are silt loam and are subject to rare flooding.
The moderately well drained Brewless soils are at
slightly lower elevations than Asher soil. The well
drained, moderately rapidly permeable Canadian soils
are in slightly higher positions on fiood plains than Asher
soil. The somewhat poorly drained, very slowly
permeable Lomill soils are in lower positions on flood
plains than Asher soil. The included soils make up about
15 percent of the map unit, but individual areas are
generally less than 5 acres.

This Asher soil is high in natural fertility and organic
matter content. It is slightly acid to moderately alkaline in
the surface layer, neutral to moderately alkaline in the
upper part of the subsoil, and moderately alkaline in the
lower part of the subsoil and the underlying material.
Lime is from 22 to 34 inches below the surface.
Permeability and runoff are slow, and the available water
capacity is high. This soil is friable and is easily tilled.
Plowpans form easily if tilled when too wet. The root
zone is more than 60 inches deep and is readily
penetrated by plant roots. This soil has moderate shrink-
swell potential, high corrosion potential to steel, and low
corrosion potential to concrete.

This soil has high potential for row crops, small grains,
hay, tame pasture, and rangeland. It is one of the most
productive soils in the county and is in areas where
irrigation water is often available. The tilth, intake rate,
fertility, and organic matter content can be maintained by
minimum tillage, crop rotations, and by returning crop
residue to the soil. Refraining from tillage when the soil
is too wet and varying the depth of tillage help to
prevent plowpans. The quality of tame pastures can be
improved by overseeding with legumes and adding
fertilizers. Grass can be improved by controlling grazing
and preventing fires.

This Asher soil has low potential for most urban uses.
The hazard of flooding is a severe limitation that can be
overcome only by major flood control measures.
Seepage and wetness are severe limitations for trench
type sanitary landfills. Corrosion to steel can be reduced
by coating with protective material or by substituting
copper or plastic pipe.

This soil has low potential for camp areas because of
the hazard of flooding. It has high potential for
playgrounds, picnic areas, and paths and trails.

This soil has high potential for windbreak tree and
shrub plantings. American plum, American sycamore,
Amur honeysuckle, Arizona cypress, Austrian pine,
autumn-olive, black locust, bur oak, Chinese elm,
common hackberry, eastern cottonwood, eastern
redcedar, euonymus, green ash, honeylocust, lilac,
oriental arborvitae, osageorange, ponderosa pine,
redbud, red mulberry, Rocky Mountain juniper, Russian-
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olive, Scotch pine, silver maple, and skunkbush sumac
are suited to this soil. Pecan and black walnut are native
trees adapted to this soil.

This soil has high potential for use as habitat for
openland and rangeland wildlife. It has medium potential
for use as habitat for wetland wildiife.

This soil is in capability class | and in Loamy
Bottomland range site.

41—Asher Variant gilty clay loam, saline,
occasionally flooded. This deep, somewhat poorly
drained, nearly level soil is on low flood plains along the
South Canadian River. It has an apparent high water
table within 1 1/2 to 3 1/2 feet of the surface from fall to
spring and is subject to occasional flooding for very brief
to brief periods during spring and early in summer.
Slopes are smooth to slightly concave and are less than
2 percent. The mapped areas are elongated, from 100 to
900 feet wide and 1,000 to 9,000 feet long, and are 15
to 100 acres.

Typically, the surface layer is brown silty clay loam
about 11 inches thick. The next layer, t0 a depth of 21
inches, is reddish brown very fine sandy loam. The next
layer is reddish brown and light reddish brown silty clay
loam to a depth of 36 inches. The next layer is pink fine
sand to a depth of about 51 inches. The next layer is
light reddish brown, mottled very fine sandy loam to a
depth of 78 inches.

Included with this soil in mapping are Brewless and
Asher soils and some areas of soils that have a high
water table that ranges up to 8 feet below the surface.
The included soils make up about 5 percent of the map
unit, but individual areas are generally less than 3 acres.

This Asher Variant soil is high in natural fertility and
organic matter content. It is moderately alkaline and
calcareous throughout. Permeability and runoff are slow,
and the available water capacity is high. This soil is
easily compacted when moist. The root zone is more
than 60 inches deep and is easily penetrated by plant
roots. This soil has moderate shrink-swell potential, high
corrosion potential to steel, and low corrosion potential
to concrete.

This soil has medium potential for row crops and small
grains. It has high potential for rangeland, hay, and tame
pasture. The potential for legumes is low. This soil is
best suited to tame pasture. The high water table, slow
surface runoff, salinity, and occasional flooding are
limitations to crop and hay production. In areas where
saline spots are prominent, seed germination and crop
yields are significantly lower. Surface drainage can be
improved by land smoothing. Diversions and dikes can
be installed to help prevent flooding. The tilth, intake
rate, fertility, and organic matter content can be
maintained or improved by minimum tillage and by
returning crop residue to the soil. Refraining from tillage
or from pasturing when the soil is wet improves the tilth
and reduces compaction. The salinity can be improved
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by installing subsurface drainage, deep chiseling,
incorporating large amounts of manure or crop residue,
heavy applications of gypsum, and leaching.

This Asher Variant soil has low potential for urban use.
Wetness, excess salts, slow permeability, and the hazard
of flooding are severe limitations that are difficult to
overcome. The hazard of flooding can be reduced by
using major flood control measures. The salts are highly
corrosive to all metals. The corrosion hazard can be
reduced by using plastic or tile pipe where feasible.

This soil has low potential for most recreational uses.
Excess salts is a severe limitation for playgrounds and
picnic areas. Wetness is a moderate limitation for paths
and trails. Excess salts and the hazard of flooding are
severe limitations for camp areas.

This soil has low potential for windbreak tree and
shrub plantings. Lilac, Amur honeysuckle, skunkbush
sumac, oriental arborvitae, Rocky Mountain juniper,
eastern redcedar, Arizona cypress, osageorange, and
redbud are suited to this soil.

This soil has medium potential for use as habitat for
openland and wetland wildlife. It has low potential for
use as habitat for rangeland wildlife.

This Asher Variant soil is in capability subclass IVs and
in Subirrigated Saline range site.

42—Canadian fine sandy loam, 0 to 1 percent
slopes, rarely flooded. This deep, well drained, nearly
level scil is on high flood plains along the South
Canadian River. Slopes are smooth. This soil is subject
to rare flooding. The mapped areas are elongated, 400
to 2,000 feet wide and 1,500 to 5,000 feet long, and
range from 10 to 150 acres.

Typically, the surface layer is brown fine sandy loam to
a depth of about 19 inches. The subsoil is brown fine
sandy loam to a depth of about 32 inches. The
underlying material is brown or reddish yellow fine sandy
loam to a depth of 84 inches or more.

Included with this soil in mapping are Asher soils and
soils similar to Canadian soil but having a thicker surface
layer and coarser textured subsoil. The moderately well
drained Asher soils are in slightly lower positions on the
landscape than Canadian soil. The included soils make
up about 20 percent of the map unit and are generally
less than 5 acres.

This Canadian soil is high in natural fertility and
organic matter content. It is medium acid to neutral in
the surface layer and slightly acid to moderately alkaline
in the subsoil and underlying material. Permeability is
moderately rapid, runoff is slow, and the available water
capacity is medium. A high water table is 6 to 10 feet
below the surface much of the year. This soil has good
tilth and can be worked throughout a wide range of
moisture content. Wind erosion is a hazard during
extended dry periods. The root zone is more than 60
inches deep and is easily penetrated by plant roots. This
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soil has low shrink-swell potential and low corrosion
potential to steel and concrete.

This soil has high potential for locally adapted crops,
hay, tame pasture, and rangeland. It is one of the better
soils for agricultural use in the county. Irrigation water is
generally available for supplemental use. The tilth,
natural fertility, and organic matter content can be
maintained by minimum tillage and returning crop residue
to the soil in cultivated areas and by seeding legumes
and adding fertilizer as needed for tame pasture and
hay. All grasses can be maintained by controlling grazing
and preventing fires.

This soil has low potential for most urban uses. The
hazard of flooding is a limitation for dwellings,
commercial buildings, and roads and streets. Flooding
can be prevented only by major flood control measures.
Seepage is a severe limitation for sewage lagoons and
sanitary landfills. This soil has high potential for use as
cover material for sanitary landfills, in roadfill, and as a
source of topsoil.

This soil has high potential for most recreational uses.
The hazard of flooding is a limitation for camp areas.

This soil has high potential for windbreak tree and
shrub plantings. Trees and shrubs best suited to this soil
are American plum, American sycamore, Amur
honeysuckle, Arizona cypress, Austrian pine, autumn-
olive, black locust, bur oak, Chinese elm, common
hackberry, eastern cottonwood, eastern redcedar,
euonymus, green ash, honeylocust, lilac, oriental
arborvitae, osageorange, ponderosa pine, redbud, red
mulberry, Rocky Mountain juniper, Russian-olive, Scotch
pine, silver maple, and skunkbush sumac.

This soil has high potential for use as habitat for
openland and rangeland wildlife. It has low potential for
use as habitat for wetland wildlife.

This soil is in capability class | and in Loamy
Bottomland range site.

49—Doolin-Urban land-Pawhuska complex, 0 to 3
percent slopes. This complex consists of the deep,
moderately well drained Doolin and Pawhuska soils and
Urban land. The soils and Urban land of this complex
were so intermingled that they could not be separated at
the scale selected for mapping. This complex is the most
extensive of the urban land complexes mapped in
Cleveland County. It extends throughout the city of
Moore, the northern and eastern sections of Norman,
and the southwestern part of Oklahoma City. The soils of
this complex are on nearly level to very gently sloping
uplands. Doolin soil is in smooth, slightly convex,
unaltered parts of the landscape. The saline-alkali
Pawhuska soil is in the slightly depressional, unaltered
parts of the landscape. The mapped areas are broad,
500 to 10,000 feet wide and 1,000 to 15,000 feet long,
and range from about 40 to more than 1,000 acres.

The Doolin soil makes up about 40 percent of the map
unit. Typically, the surface layer is grayish brown silt
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loam about 9 inches thick. The subsurface layer is light
brownish gray silt loam to a depth of about 12 inches.
The subsoil is dark grayish brown and grayish brown silty
clay to a depth of about 40 inches and brown, reddish
brown, and yellowish red, mottled silty clay to a depth of
80 inches.

The Doolin soil is high in natural fertility and organic
matter content. It ranges from medium acid to mildly
alkaline in the surface and subsurface layers, neutral to
moderately alkaline in the upper and middle parts of the
subsoil, and moderately alkaline and calcareous below
that. Lime is within a depth of 24 to 40 inches of the
surface. Permeability is very slow, runoff is slow to
medium, and the available water capacity is medium.
The surface layer is friable, but it is easily compacted
when soil is wet. The root zone is more than 60 inches
deep, but plant roots are somewhat restricted because
of the dense subsoil and presence of soluble salts. This
soil is highly susceptible to water erosion in sloping
areas that are not protected by plant cover. It has high
shrink-swell potential, high corrosion potential to steel,
and moderate corrosion potential to concrete.

Urban land makes up about 40 percent of the map
unit. It consists of areas of soils that have been covered
with buildings or other urban structures. Single family
housing, apartment dwellings, commercial buildings,
schools, churches, hospitals, airports, golf courses,
parking lots of less than 10 acres, streets, driveways,
sidewalks, cemeteries, and highways are typical
structures.

The Pawhuska soil makes up about 15 percent of the
map unit. Typically, the surface layer is grayish brown siit
loam about 6 inches thick. The subsoil is silty clay. It is
dark grayish brown to a depth of about 17 inches, brown
with grayish brown mottles to a depth of 51 inches, and
coarsely mottled strong brown, grayish brown, and very
dark grayish brown to a depth of 72 inches or more.

The Pawhuska soil is low in natural fertility and organic
matter content. It is slightly acid to moderately alkaline in
the surface layer, neutral to moderately alkaline in the
upper part of the subsoil, and moderately alkaline in the
middle and lower parts. The lower part of the subsoil
contains lime in most places. Permeability is very slow,
runoff is slow, and the available water capacity is low.
The subsoil has high salinity and sodium. The root zone
is more than 60 inches deep, but root penetration is
somewhat restricted because of the dense subsoil. The
high salinity and high sodium content of the subsoil
restricts most root development to within 3 to 4 feet of
the surface. Pawhuska soil is easily compacted when
moist. It is highly susceptible to water erosion and slakes
easily when wet. Piping is common in cut and fill areas.
This soil has high shrink-swell potential and high
corrosion potential to steel and concrete.

Included with this complex in mapping are areas of
Bethany, Huska, and Renfrow soils. The well drained,
slowly permeable Bethany soils are on higher, better
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drained parts of the landscape than the soils of this
complex. The Huska soil is in similar position on the
landscape as Pawhuska soil but does not have a deep
root zone. The well drained Renfrow soils are on short
slopes and in higher positions on the landscape than the
soils of this complex. The included soils make up about
5 percent of the map unit.

This complex is not suited to cultivated crops, hay,
tame pasture, or rangeland. Areas of Doolin and
Pawhuska soils are too small for operation of most farm
equipment and for livestock use.

This complex has low potential for most urban uses.
The high shrink-swell potential, very slow permeability,
high sodium and salt content, high corrosion hazard,
high erosion hazard, and low strength are severe
limitations that are difficult to overcome. Doolin soil is
better suited to urban use because of the lower toxicity
to plants. Installing pier-and-beam type reinforced
concrete foundations; bedding slab floors, sidewalks,
and driveways with sand; and using high grade concrete
mix reduce cracking in concrete structures caused by
shrinking and swelling. The very slow permeability and
toxicity can be improved by excavating undesirable soil
materials and replacing or mixing these soils with higher
quality soils. Heavy applications of gypsum improve the
soil structure. This improves the intake of water and the
permeability of the soil. The corrosion hazard to steel
can be overcome by installing coated steel, noncorrosive
copper tubing, or plastic pipe. Calcareous, sandy soils
make excellent bedding or cover materials to prevent
corrosion and shrink-swell problems. The hazard of
erosion can be reduced by planting temporary cover of a
rye or wheat, using plant residue for muich, or by solid
sodding with perennial grasses.

This complex has low potential for windbreak tree and
shrub plantings. The high sodium and salt content and
the clay content of the subsoil are severe limitations that
restrict root growth and limit the kind of plants that will
survive. Amur honeysuckle, Arizona cypress, eastern
redcedar, lilac, oriental arborvitae, osageorange, redbud,
Rocky Mountain juniper, and skunkbush sumac are
suited to these soils.

This complex is not assigned to a capability subclass
or range site.

50—Doolin silt loam, 0 to 1 percent slopes. This
deep, moderately well drained, nearly level soil is on
broad, smooth upland fiats in the western part of the
county. Slopes are mostly less than 1 percent. The
mapped areas are long and irregular in shape and are 30
to 500 acres.

Typically, the surface layer is grayish brown silt loam
about 9 inches thick. The subsurface layer is pale brown
silt loam to a depth of about 11 inches. The subsoil is
dark grayish brown silty clay to a depth of about 25
inches; grayish brown silty clay loam to a depth of about
36 inches; brown, mottled silty clay loam to a depth of
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about 49 inches; coarsely mottied brown, yellowish red,
and grayish brown silty clay ioam to a depth of about 58
inches; yellowish red, mottled silty clay to a depth of
about 76 inches; and red, mottled silty clay to a depth of
80 inches or more.

Included with this soil in mapping are areas of soils
similar to Doolin soil but not having mottles in the
subsoil, soils similar to Doolin soil but having bedrock at
a depth of 40 to 60 inches, and Bethany and Pawhuska
soils. The well drained Bethany soils are in slightly higher
positions on the landscape than Doolin soil, and the very
slowly permeable Pawhuska soils are in slightly concave,
rounded areas. The included soils make up about 15
percent of the map unit, but separate areas of each soil
are generally less than 3 acres.

This Doolin soil is high in natural fertility and organic
matter content. It is medium acid to neutral in the
surface and subsurface layers, neutral to moderately
alkaline in the upper part of the subsoil, and moderately
alkaline in the lower part. Lime is at a depth of 24 to 40
inches. Permeability is very slow, runoff is slow, and the
available water capacity is medium. The surface layer is
friable and easily tilled, but it is easily compacted by
tilling or pasturing when it is too wet. The root zone is
more than 60 inches deep, but root penetration is
somewhat restricted because of the dense subsoil. The
subsoil has high shrink-swell potential. This soil has high
corrosion potential to steel and medium corrosion
potential to concrete.

This soil has high potential for row crops and small
grains (fig. 9). The high sodium content and dense
clayey subsoil cause plants that have deep root systems
to grow slower and mature earlier. The fertility, organic
matter content, and tilth can be maintained or improved
by minimum tillage, by returning crop residue, and by
adding fertilizer regularly. Tilling the soil under optimum
moisture conditions and crop rotations that include
grasses and legumes in the cropping system reduce
compaction, improve tilth, and increase the intake and
percolation. Deep chiseling when the subsoil is dry
improves water, air, and root penetration.

This soil has medium potential for hay, tame pasture,
and native rangeland. Forage yields are lower because
of the high sodium content and dense clayey subsoil.
Overseeding pastures with legumes and deep chiseling
improve intake and percolation. Rotation grazing and
removing livestock during wet periods reduce
compaction and improve plant vigor. The quality of
native grasses can be maintained or improved by
controlling weeds, using suitable grazing practices, and
protecting the range from fire.

This Doolin soil has low potential for most urban uses.
The high shrink-swell potential, excess sodium, very slow
permeability, and clayey texture of the subsoil are severe
limitations for most uses. Concrete failures can be
reduced by properly bedding with gravel or sand, using
higher strength concrete mix, adding additional
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reinforcement steel, and using pier-and-beam type of
construction. Topsoil needs to be stockpiled for later use
in landscaping. This provides a thicker, less sodium
contaminated media for plant growth. Septic tank
absorption fields can be improved by extending length of
lateral lines, bedding lateral lines in thick gravel or sand
beds, or by excavating the entire area and backfilling
with more permeable soils. The corrosion hazard to steel
can be overcome by coating with protective materials or
by substituting with copper or plastic tubing. Corrosion of
concrete can be reduced by removing the soil and
backfilling with desirable soils. This soil has high
potential for sewage lagoons and farm pond reservoirs.

This soil has low potential for recreational use. Excess
sodium and the hazard of erosion are severe limitations.

This soil has low potential for windbreak tree and
shrub plantings. The clayey, very slowly permeable
subsoil retards movement of air and water and root
development. Amur honeysuckle, oriental arborvitae,
redbud, Arizona cypress, skunkbush sumac, lilac,
osageorange, eastern redcedar, and Rocky Mountain
juniper are best adapted to this soil.

This soil has medium potential for use as habitat for
openland wildlife. It has low potential for use as habitat
for wetland and rangeland wildlife.

This soil is in capability subclass lls and in Claypan
Prairie range site.

51—Doolin-Pawhuska complex, 0 to 3 percent
slopes. This complex consists of the deep, moderately
well drained Doolin and Pawhuska soils. The soils in this
complex were so intermingled that they could not be
separated at the scale selected for mapping. These
nearly level to very gently sloping soils are mainly on
upland flats in the western part of the county. Doolin soil
is in slightly convex areas, and the Pawhuska soil is in
rounded, slightly concave areas. Individual areas of the
Pawhuska soil are 1/8 acre to 5 acres. The Doolin soil
surrounds the Pawhuska soil. The mapped areas are
elongated and irregular in shape and range from 30 to
200 acres.

The Doolin soil makes up about 70 percent of the map
unit. Typically, the surface layer is grayish brown silt
loam about 11 inches thick. The subsurface layer is light
brownish gray silt loam to a depth of about 13 inches.
The subsoil is silty clay and extends to a depth of 80
inches or more. |t is dark gray, dark grayish brown, and
very dark grayish brown in the upper part; coarsely
mottled grayish brown, gray, and reddish brown in the
middle part; and reddish brown and red in the lower part.

The Doolin soil is high in natural fertility and organic
matter content. It is high in solubie salts. This soil is
strongly acid to mildly alkaline in the surface and
subsurface layers, slightly acid to moderately alkaline in
the upper part of the subsoil, and neutral in the lower
part. Lime is within a depth of 24 to 40 inches of the
surface. Permeability is very slow, runoff is slow or
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Figure 9.—Dryland cotton on Doolin silt loam, 0 to 1 percent slopes.

medium, and the available water capacity is medium.
The surface layer is friabie and easily tilled, but it is
easily compacted if tilled or pastured when too wet. The
subsoil has high shrink-swell potential. The root zone is
more than 60 inches deep, but root penetration is
somewhat restricted because of the high clay content
and presence of soluble salts in the subsoil. Doolin soil
has high corrosion potential to steel and medium
corrosion potential to concrete.

The Pawhuska soil makes up about 15 percent of the
map unit. Typically, the surface layer is grayish brown silt
loam about 10 inches thick. The subsoil is silty clay and
extends to a depth of 80 or more inches. It is dark
grayish brown, grayish brown, and brown in the upper
part and coarsely mottled brown, yellowish red, and dark
gray in the middle part. The lower part is yellowish red
and reddish brown and is mottled in shades of brown.

Pawhuska soil is low in natural fertility and organic
matter content. It is high in soluble salts. This soil is

slightly acid to moderately alkaline in the surface layer,
neutral to moderately alkaline in the upper part of the
subsoil, and moderately alkaline in the lower part of the
subsoil. Lime is within a depth of 15 to 30 inches of the
surface. Permeability is very slow, runoff is slow or
medium, and the available water capacity is low. This
soil is easily compacted when moist. It slakes and
erodes easily when wet and crusts over when dry. The
root zone is more than 60 inches deep, but plant root
development is somewhat restricted because of the high
clay content and presence of soluble salts in the subsoil.
This soil has high shrink-swell potential and high
corrosion potential to steel and concrete.

Included with this complex in mapping are small areas
of Bethany and Renfrow soils. Bethany and Renfrow
soils are well drained and are intermingled with Doolin
soils. The included soils make up about 15 percent of
the map unit, but individual areas of the soils are
generally less than 3 acres.
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This complex has medium potential for row crops,
small grains, and native rangeland. It has low potential
for hay and tame pasture. The very slow permeability,
high clay content, and high content of soluble salts are
limitations that retard plant growth. Plants that have
deep root systems are slow growing and mature earlier.
The fertility, organic matter content, and tilth can be
improved by minimum tillage, returning crop residue to
the soil, and adding fertilizer. Tilling or deep chiseling
under optimum moisture conditions and using crop
rotations that include grasses and legumes in the
cropping system reduce compaction, improve tilth, and
increase the intake rate and percolation. Heavy
applications of gypsum and organic materials, such as
manure, improve tilth, reduce crusting, and increase the
intake rate. Rotation grazing and removing livestock
during wet periods reduce compaction and improve plant
vigor. The quality of native grasses can be maintained or
improved by controlling weeds and using suitable grazing
practices.

This complex has low potential for most urban uses.
The high shrink-swell potential, excess sodium, excess
salts, clayey subsoil, corrosivity, and very slow
permeability are severe limitations that are difficult to
overcome. High grade concrete mix that has adequate
reinforcement steel and is properly bedded over sand
reduces cracking in foundations, slabs, and walls caused
by shrinking and swelling. Corrosion of concrete can be
reduced by using high grade concrete mix. Bedding
septic tank lines with gravel and sand, installing more
laterals of greater length, or substituting with a sewage
lagoon reduce the effect of very slow permeability.
Installing corrosion resistant utility lines provides
protection against soluble salts in these soils. Topsoil
needs to be stockpiled for later use in landscaping.
Shrubs, grasses, and trees used in landscaping need to
be adapted to these droughty, clayey soils. This complex
has high potential for pond reservoirs and sewage
lagoons.

This complex has low potential for most recreational
uses. Excess sodium, excess salts, and the severe
hazard of erosion are limitations that are difficult to
overcome.

This complex has low potential for windbreak tree and
shrub plantings. Amur honeysuckle, oriental arborvitae,
redbud, Arizona cypress, skunkbush sumac, lilac, Rocky
Mountain juniper, osageorange, and eastern redcedar
are adapted to these soils. Soil drainage, the clayey
subsoil, and soluble salts are severe limitations for tree
and shrub plantings.

The Doolin soil has medium potential for use as
habitat for openland wildlife and low potential for use as
habitat for rangeland and wetland wildlife. The Pawhuska
soil has low potential for use as habitat for all wildlife.

This complex is in capability subclass IVs. Doolin soil
is in Claypan Prairie range site, and Pawhuska soil is in
Shallow Claypan range site.
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52—Bethany-Pawhuska complex, 0 to 3 percent
slopes. This complex consists of the deep, well drained
Bethany soil and deep, moderately well drained
Pawhuska soil. The soils of this complex were so
intermingled that they could not be separated at the
scale selected for mapping. These nearly tevel to very
gently sloping soils are mainly on ridge crests on broad
upland flats in the western and central part of the
county. Bethany soil is in convex, sloping parts of the
landscape, and Pawhuska soil is in slightly concave,
somewhat rounded or elongated parts. Individual areas
of the Pawhuska soil are 1/8 acre to 5 acres. The
Bethany soil surrounds the Pawhuska soil. The mapped
areas are long and irregular in shape and range from 20
to 100 acres.

The Bethany soil makes up about 60 percent of the
map unit. Typically, the surface layer is grayish brown to
dark grayish brown silt loam about 12 inches thick. The
subsoil is brown silty clay loam to a depth of about 27
inches; brown, mottled silty clay to a depth of about 43
inches; and mottled brownish, reddish, and yellowish silty
clay loam and clay loam to a depth of about 80 inches.

The Bethany soil is high in natural fertility and organic
matter content. It is slightly acid or neutral in the surface
fayer. The upper part of the subsoil is neutral or mildly
alkaline, and the lower part is mildly alkaline or
moderately alkaline. Permeability is slow, runoff is
medium, and the available water capacity is high. This
soil is easily tilled, but it is easily compacted if tilled or
grazed when too wet. The lower part of subsoil has high
shrink-swell potential. This soil has high corrosion
potential to steel and low corrosion potential to concrete.
The root zone is more than 60 inches deep, but plant
root penetration is difficult in the subsoil.

The Pawhuska soil makes up about 20 percent of the
map unit. Typically, the surface layer is brown silt loam
about 9 inches thick. The subsoil is silty clay and
extends to a depth of 84 inches or more. It is grayish
brown or brown in the upper part, coarsely mottled in the
middle part, and red to reddish brown and mottled in the
lower part.

The Pawhuska soil is low in natural fertility and organic
matter content. it is slightly acid or neutral in the surface
layer, neutral to moderately alkaline in the upper part of
the subsoil, and moderately alkaline in the lower part.
Lime is within a depth of 20 to 35 inches of the surface.
Soluble salts are in the middle part of the subsoil in most
areas. Permeability is very slow, runoff is slow or
medium, and the available water capacity is low. This
soil has high shrink-swell potential and high corrosion
potential to steel and concrete. It is easily compacted.
This soil slakes and erodes easily when wet and crusts
over when dry. The root zone is more than 60 inches
deep, but plant root development is somewhat restricted
because of the high clay content and presence of
soluble salts in the subsoil.
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Included with this complex in mapping are areas of
Doolin and Renfrow soils. The moderately well drained
Doolin soils are dominant and are intermingled with
Bethany soil. A few areas of the well drained Renfrow
soils are intermingled with Bethany soil. The included
soils make up about 20 percent of the map unit, but
individual areas of the soils are generally less than 3
acres.

This complex has medium potential for row crops and
small grains. Plant growth is restricted somewhat in the
Pawhuska soil because of the high clay content, very
slow permeability, and content of soluble salts in the
subsoil. The fertility, tilth, and organic matter content can
be maintained or improved by minimum tillage, returning
crop residue to the soil, and adding fertilizer. Tilling
under optimum moisture conditions and using crop
rotations that include grasses and legumes in the
cropping system reduce compaction and crusting and
improve tilth. Contour farming and use of crop residue
reduce runoff and protect the soils from erosion.

The complex has medium potential for hay, tame
pasture, and native rangeland. Forage yields are below
normal because the clayey, saline, moderately well
drained, very slowly permeable subsoil of the Pawhuska
soil restricts root growth. In wet periods, a perched high
water table drowns plants. In dry periods, the clayey
subsoil is droughty. Removing livestock during wet
periods and rotation grazing reduce compaction and
improve plant vigor.

This complex has low potential for most urban uses.
The high shrink-swell potential, clayey subsoil, excess
sodium, excess salts. corrosivity, and slow permeability
are severe limitations that are expensive to overcome.
High grade concrete mix that has adequate
reinforcement steel properly bedded over sand helps to
reduce cracking in foundations, slabs, and walls caused
by shrinking and swelling. Increasing the size of the
ahsaorption field reduces the effect of slow permeability.
The corrosion hazard can be reduced by special design
or by use of corrosion resistant material. Shrubs,
grasses, and trees used in landscaping need to be
adapted to these soils. Onsite investigation is needed to
locate the most desirable building site.

This complex has high potential for farm pond
reservoirs, sewage lagoons, and area type landfills.
Bethany soil has moderate limitations and Pawhuska soil
has severe limitations for use as fill materials for pond
embankments. The clayey subsoil is hard to pack and is
high in sodium and salt content.

This complex has low to high potential for recreational
use. The high sodium and salt content of the Pawhuska
soil and the hazard of erosion for both soils are severe
limitations for all recreational uses. Bethany soil is best
suited to camp and picnic areas.

This complex has low potential for windbreak tree and
shrub plantings. The clayey subsoil, low available water
capacity of the Pawhuska soil, and soil drainage are
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severe limitations. Eastern redcedar, lilac, Amur
honeysuckle, Arizona cypress, oriental arborvitae,
skunkbush sumac, osageorange, redbud, and Rocky
Mountain juniper are suited to these soils. Austrian pine,
bur oak, common hackberry, euonymus, ponderosa pine,
red mulberry, Russian-olive, honeylocust, silver maple,
and Chinese elm are suited to Bethany soil.

Bethany soil has high potential for use as habitat for
openland wildlife, low potential for wetland wildlife, and
medium potential for rangeland wildlife. Pawhuska soil
has low potential for use as habitat for ail wildlife.

This complex is in capability subclass Ills. Bethany soil
is in Loamy Prairie range site, and Pawhuska soil is in
Shallow Claypan range site.

53—Doolin-Pawhuska complex, 0 to 3 percent
slopes, eroded. This complex consists of eroded areas
of deep, moderately well drained Doolin and Pawhuska
soils. The soils of this complex were so intermingled that
they could not be separated at the scale selected for
mapping. Over much of the area, the present plow layer
consists of part of the original surface layer mixed with
the subsurface layer and the subsoil. This plow layer is
less friable and has poorer tilth than the original surface
layer. The soils of this complex are on broad, nearly
level to very gently sloping upland fiats in the western
part of the county. Doolin soil is in slightly convex areas,
and Pawhuska soil is in rounded, slightly concave areas.
Individual areas of Pawhuska soil are 1/8 acre to 5
acres. The Doolin soil surrounds the Pawhuska soil. The
mapped areas are long and irregular in shape and range
from 10 to more than 400 acres.

The Doolin soil makes up about 70 percent of the map
unit. Typically, the surface layer is brown silt loam 8
inches thick. The subsoil is dark grayish brown and
grayish brown silty clay to a depth of about 51 inches,
coarsely mottled light brownish gray and brownish yellow
silty clay to a depth of about 76 inches, and mottled
reddish yellow silty clay loam to a depth of 80 inches or
more.

The Doolin soil is medium in natural fertility and
organic matter content. It is high in soluble salts. This
soil is medium acid to mildly alkaline in the surface layer,
neutral to moderately alkaline in the upper part of the
subsoil, and moderately alkaline in the {ower part. Lime
is within a depth of 24 to 40 inches of the surface.
Permeability is very slow, runoff is slow or medium, and
the available water capacity is medium. The surface
layer is friable and easily tilled, but it is easily compacted
if tilled or pastured when too wet. The subsoil has high
shrink-swell capacity. The root zone is more than 60
inches deep, but plant root penetration is somewhat
restricted because of the high clay content and soluble
salts in the subsoil. Doolin soi! has high potential for
corrosion to steel and medium potential for corrosion to
concrete.
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The Pawhuska soil makes up about 15 percent of the
map unit. Typically, the surface layer is a brown silt loam
about 8 inches thick. The subsoil is dark brown silty clay
to a depth of about 15 inches, brown silty clay to a depth
of about 44 inches, and coarsely mottled brown,
yellowish brown, and light yellowish brown silty clay loam
to a depth of 80 inches or more.

The Pawhuska soil is low in natural fertility and organic
matter content. It is high in soluble salts. This soil is
slightly acid to moderately alkaline in the surface layer,
neutral to moderately alkaline in the upper part of the
subsoil, and moderately alkaline in the lower part. Lime
is within a depth of 15 to 30 inches of the surface.
Permeability is very slow, runoff is slow or medium, and
the available water capacity is low. This soil is easily
compacted when moist. It slakes and erodes easily when
wet and crusts over when dry. The root zone is more
than 60 inches deep, but plant root development is
somewhat restricted because of the high clay content
and presence of soluble salts in the subsoil. Pawhuska
soil has high shrink-swell potential and high corrosion
potential to steel and concrete.

Included with this complex in mapping are small areas
of Bethany and Renfrow soils. Bethany and Renfrow
soils are well drained and are intermingled with the
Doolin soil. The included soils make up about 15 percent
of the map unit, but individual areas of the soils are
generally less than 3 acres.

This complex has low potential for row crops, small
grains, hay, tame pasture, or native range. If cultivated,
water erosion is a severe hazard. The very slow
permeability, high clay content, and high content of
soluble salts retard plant growth. Plants that have deep
root systems are slow growing and mature earlier. The
fertility, organic matter content, and tilth can be improved
by minimum tillage, returning crop residue to the soil,
and adding fertilizer. Tilling or deep chiseling these soils
under optimum moisture conditions and using crop
rotations that include grasses and legumes in the
cropping system help to reduce compaction, improve
tilth, and increase the intake rate and percolation. Heavy
applications of gypsum and organic material such as
manure improve tilth, reduce crusting, and increase the
intake rate. Rotation grazing and removing livestock
during wet periods reduce compaction and improve plant
vigor. Good seedbed preparation and weed control are
needed to establish tame pastures or native grass
plantings. ‘

This complex has low potential for most urban uses.
The high shrink-swell potential, excess sodium, excess
salts, clayey subsoil, corrosivity, and very slow
permeability are severe limitations that are difficult and
expensive to overcome. Good design and proper
installation reduce construction faifures. High grade
concrete mix that has adequate reinforcement steel
properly bedded over sand reduces cracking in
foundations, slabs, and walls caused by shrinking and
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swelling. Corrosivity of concrete can be reduced by using
high grade concrete mix. Bedding septic lines with gravel
and sand, installing more laterals of greater length, or
substituting with a sewage lagoon reduce the effects of
very slow permeability. Installing corrosion resistant utility
lines provides protection against soluble salts. Shrubs,
grasses, and trees used in landscaping need to be
adapted to these droughty, clayey soils. Topsoil needs to
be stockpiled for later use in landscaping. This complex
has high potential for pond reservoirs and sewage
lagoons.

This complex has low potential for most recreational
uses. Excess sodium, excess salts, and the severe
hazard of erosion are limitations that are difficult to
overcome.

This complex has low potential for windbreak tree and
shrub plantings. Amur honeysuckle, oriental arborvitae,
redbud, Arizona cypress, skunkbush sumac, lilac, Rocky
Mountain juniper, osageorange, and eastern redcedar
are adapted to these soils. Soil drainage, the clayey
subsoil, and soluble salts are severe limitations for tree
and shrub plantings.

The Doolin soil has medium potential for use as
habitat for openland wildlife and low potential for
rangeland and wetland wildlife. The Pawhuska soil has
low potential for use as habitat for all wildlife.

This complex is in capability subclass 1Vs. Doolin soil
is in Claypan Prairie range site, and Pawhuska soil is in
Shallow Claypan range site.

54—Slaughterville-Urban land complex, 1 to 5
percent slopes. This complex consists of deep, well
drained Slaughterville soil and Urban land. The soil and
Urban land of this complex were so intermingled that
they could not be separated at the scale selected for
mapping. The very gently sloping to gently sloping
Slaughterville soil is on uplands paralleling the South
Canadian River in the northwest and southwest parts of
Norman and the eastern part of Lexington. It is on
convex side slopes and ridge crests on the unaltered
parts of the landscape. The mapped areas are
elongated, from about 400 to 2,000 feet wide and 800 to
5,200 feet long, and range from about 40 to 150 acres.

The Slaughterville soil makes up about 50 percent of
the map unit. Typically, the surface layer is brown fine
sandy loam about 19 inches thick. The subsoil is brown
fine sandy loam to a depth of about 51 inches. The
underlying material consists of light brown fine sandy
loam to a depth of about 71 inches underlain by reddish
yellow loamy fine sand to a depth of 80 inches or more.

The Slaughterville soil is high in natural fertility and
medium in organic matter content. it ranges from
medium acid to neutral in the surface layer, slightly acid
to moderately alkaline in the subsoil, and neutral to
moderately alkaline in the underlying material.
Permeability is moderately rapid, runoff is slow to
medium, and the available water capacity is medium.
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The root zone is more than 60 inches deep and is easily
penetrated by plant roots. This soil is moderately
susceptible to wind erosion and mildly susceptible to
water erosion. It has low shrink-swell potential and low
corrosion potential to steel or concrete.

Urban land makes up about 40 percent of the map
unit. It consists of areas of soils that have been covered
with buildings or other urban structures. Typical
structures are single story dwellings, small commercial
buildings, churches, schools, parking lots of less than 5
acres, streets, sidewalks, driveways, state and interstate
highways, and cemeteries.

Included with this complex in mapping are small areas
of Derby, Dougherty, Konawa, and Teller soils. These
soils have been altered in places. The somewhat
excessively drained Derby soils are on small mounds or
dunes. The moderately permeabie Dougherty and
Konawa soils are on similar topography as Slaughtervilie
soil but generally have clusters of native post oak and
blackjack oak trees. The moderately permeable Teller
soils are intermingled with Slaughterville soil. The
included soils make up about 10 percent of the map unit.

This complex has low potential for cropland, hay, tame
pasture, and rangeland. Most undeveloped areas of
Slaughterville soil are too small for operation of farm
implements or for livestock use.

This complex has high potential for building site
development, such as dwellings, small commercial
buildings, roads, streets, and landscape plantings. The
potential is low for most sanitary facilities because
seepage results in possible underground pollution. The
Slaughtervitle soil is an excellent source of topsoil. The
texture, natural fertility, and thickness of this soil makes
it one of the most desirable soils for plant media of any
soil in Cleveland County. The available water capacity
and organic matter content can be improved by
incorporating adequate amounts of manure, peat moss,
or other kinds of plant residue into the soil. Pocket
gophers can cause excessive damage to lawns and
shrubs unless controlled.

This compiex has high potential for camp areas, picnic
areas, and paths and trails. Steepness of slopes is a
moderate limitation for playgrounds. This limitation can
be overcome easily by making shallow cuts and fills to
level the landscape.

This complex has high potential for tree and shrub
plantings. American plum, Amur honeysuckle, Arizona
cypress, Austrian pine, autumn-olive, black locust, bur
oak, Chinese elm, common hackberry, eastern redcedar,
euonymus, green ash, honeylocust, lilac, oriental
arborvitae, osageorange, ponderosa pine, redbud, red
mulberry, Rocky Mountain juniper, Russian-olive, Scotch
pine, silver maple, and skunkbush sumac are well suited.

This complex is not assigned to a capability subclass
or range site.

57

55—Slaughterville-Urban land complex, 8 to 25
percent slopes. This complex consists of deep, well
drained Slaughterville soil and Urban land in the eastern
part of Lexington. The soil and Urban land of this
complex are so intermingled that they could not be
separated at the scale selected for mapping. The
strongly sloping to steep Slaughterville soil is on uplands
paralleling the South Canadian River. It is on side slopes
on the unaltered parts of the landscape. This complex
consists of one mapped area about 200 to 500 feet wide
and 3,200 feet long.

The Slaughterville soil makes up about 50 percent of
the map unit. Typically, the surface layer is brown fine
sandy loam about 11 inches thick. The subsoil is brown
fine sandy loam to a depth of about 23 inches. The
underlying material is reddish brown fine sandy loam to a
depth of about 56 inches underlain by light reddish
brown loamy fine sand to a depth of 80 inches or more.

The Slaughterville soil is high in natural fertility and
medium in organic matter content. It is slightly acid or
neutral in the surface layer, neutral to moderately
alkaline in the subsoil, and mildly alkaline or moderately
alkaline and calcareous in the underlying material.
Permeability is moderately rapid, runoff is rapid, and the
available water capacity is medium. The root zone is
more than 60 inches deep and is easily penetrated by
plant roots. This soil is easily eroded if not protected by
adequate plant cover. It has low shrink-swell potential
and low corrosion potential to steel and concrete.

Urban land makes up about 45 percent of the map
unit. It consists of areas of soils that have been covered
with buildings or other urban structures. Typical
structures are mostly single family dwellings, streets,
driveways, sidewalks, and a short section of state
highway. Deep cuts and fills were required in places to
make suitable building sites.

Included with this complex in mapping are areas of the
moderately permeable Konawa and Teller soils. These
soils are intermingled with the Slaughterville soil on
similar landscapes, and in places, they have been
altered. The included soils make up about 5 percent of
the map unit.

This complex has low potential for cropland, hay, tame
pasture, and rangeland. Most undeveloped areas of
Slaughterville soil are too small for operation of farm
implements or for livestock use.

This complex has low potential for most urban and
recreational uses. Cutting and filling to obtain the proper
grade for construction is expensive because steepness
of slopes limits the operation of heavy equipment.
Seepage and steepness of slopes are severe limitations
for septic tank filter fields, lagoons, or sanitary landfills.
Runoff can be reduced by bench terracing or land
leveling. The available water capacity and organic matter
content can be improved by incorporating large amounts
of manure, peat moss, or other types of residue into the
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soil. Pocket gophers can cause excessive damage to
lawns and shrubs unless controlled.

This complex has medium to high potential for tree
and shrub plantings. American plum, Amur honeysuckle,
Austrian pine, black locust, Chinese elm, common
hackberry, eastern redcedar, green ash, honeylocust,
lilac, osageorange, redbud, Rocky Mountain juniper, and
skunkbush sumac are well suited.

This complex is not assigned to a capability subclass
or range site.

57—Teller-Urban land complex, 1 to 3 percent
slopes. This complex consists of deep, well drained
Teller soil and Urban land. The soil and Urban land of
this complex were so intermingled that they could not be
separated at the scale selected for mapping. Teller soil
is on very gently sloping, broad, convex ridge crests of
uplands paralleling the South Canadian River in the
southwest part of Norman. The mapped areas are
elongated, about 250 to 3,000 feet wide and 700 to
5,000 feet long, and range from about 5 to 300 acres.

The Teller soil makes up about 45 percent of the map
unit. Typically, the surface layer is brown fine sandy loam
about 11 inches thick. The subsoil is sandy clay loam to
a depth of about 54 inches. It is reddish brown in the
upper part and reddish yellow in the lower part. The
underlying material is a buried iayer of red silty clay that
extends to a depth of 80 inches or more.

The Teller soil is high in natural fertility and medium in
organic matter content. The surface layer is medium acid
or slightly acid. Where limed, it ranges from medium acid
to mildly alkaline. The subsoil and buried layer range
from slightly acid to moderately alkaline. Permeability is
moderate, runoff is slow, and the available water
capacity is medium. The root zone is more than 60
inches deep and is easily penetrated by plant roots. This
soil is susceptible to water erosion and mildly susceptible
to wind erosion. It has low shrink-swell potential above a
depth of 60 inches and moderate potential below that.
This soil has low corrosion potential to steel and
moderate corrosion potential to concrete.

Urban land makes up about 45 percent of the map
unit. It consists of areas of soils that have been covered
with buildings or other urban structures. Typical
structures are single family dwellings, streets, sidewalks,
driveways, multiple unit apartment buildings, swimming
pools, schools, churches, motels, small commercial
business buildings, parking lots of less than 10 acres,
and state and interstate highways.

Included with this complex in mapping are areas of
Norge, Slaughterville, and Vanoss soils. These soils
have been altered in places. The moderately slowly
permeable Norge soils are intermingled with Teller soil.
Vanoss soils are in smoother, less sloping positions on
the landscape than Teller soil. The moderately rapidly
permeable Slaughterville soils are in small isolated areas
intermingled with Teller soil. The included soils make up

Soil Survey

about 10 percent of the map unit, but individual areas
are generally less than 5 acres.

This complex has low potential for cropland, hay, tame
pasture, and rangeland. Areas of Teller soil are too small
for operation of most farm equipment and for livestock
use.

This complex has high potential for dwellings, small
commercial buildings, local roads and streets, lawns,
shrubs, golf fairways, roadfill, topsoil, and area type
sanitary landfills. The moderate permeability is the main
limitation for septic tank absorption fields. Seepage is a
limitation for sewage lagoon areas and trench type
sanitary landfills. The Teller soil is a good media for
plants and is well suited to use as topsoil. The organic
matter content and available water capacity can be
improved by incorporating adequate amounts of plant
residue, manure, or peat moss. Pocket gophers can
cause excessive damage to lawns and shrubs unless
controlled.

This complex has high potential for most recreational
uses where sizeable areas of Tellier soil occur.
Steepness of slopes is a limitation for playgrounds.

This complex has high potential for tree and shrub
plantings. American plum, Amur honeysuckle, Arizona
cypress, Austrian pine, autumn-olive, black locust, bur
oak, Chinese elm, common hackberry, eastern redcedar,
euonymus, green ash, honeylocust, lilac, oriental
arborvitae, osageorange, ponderosa pine, red mulberry,
redbud, silver maple, Scotch pine, Rocky Mountain
juniper, Russian-olive, and skunkbush sumac are
adapted to this soil.

This complex is not assigned to a capability subclass
or range site.

58—Teller-Urban land complex, 3 to 8 percent
slopes. This complex consists of deep, well drained
Teller soil and Urban land. The soil and Urban land of
this complex were so intermingled that they could not be
separated at the scale selected for mapping. Teller soil
is on gently sloping to sloping side slopes and foot
slopes of uplands in the southwest and southeast part of
Norman paralleling Normandy, Imoff, and Bishop Creeks.
The mapped areas are long and narrow, about 200 to
600 feet wide and 700 to 6,000 feet long, and range
from about 5 to 120 acres.

The Teller soil makes up about 50 percent of the map
unit. Typically, the surface layer is brown fine sandy loam
about 11 inches thick. The subsoil is brown fine sandy
loam to a depth of about 19 inches, reddish brown to
yellowish red sandy clay loam to a depth of about 50
inches, and yellowish red fine sandy loam to a depth of
about 63 inches. The underlying material is reddish
yellow very fine sandy loam to a depth of 80 inches or
more.

The Teller soil is high in natural fertility and medium in
organic matter content. The surface layer is medium acid
or slightly acid. Where limed, it ranges from medium acid
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to mildly alkaline. The subsoil ranges from slightly acid to
mildly alkaline, and the underlying material is mildly
alkaline or moderately alkaline. Permeability is moderate,
runoff is medium or rapid, and the available water
capacity is medium. The root zone is more than 60
inches deep and is easily penetrated by roots. This soil
is susceptible to water erosion and mildly susceptible to
wind erosion. It has low shrink-swell potential, low
corrosion potential to steel, and moderate corrosion
potential to concrete.

Urban land makes up about 40 percent of the map
unit. It consists of areas of soils that have been covered
with buildings or other urban structures. Typical
structures are single family dwellings, apartment
dwellings, commercial buildings, streets, sidewalks,
parking lots of less than 5 acres, and a golf course.

Included with this complex in mapping are areas. of
Konawa, Norge, and Slaughterville soils and areas of
soils similar to the Teller soil but having buried layers
that are silty clay or silty clay loam at a depth of 50 to 60
inches or more. The included soils have been altered in
places. The lighter colored Konawa soils are forming
along stream channels. The moderately slowly
permeable Norge soils are mostly on upper side slopes.
The moderately rapidly permeable Slaughterville soils are
interspersed with Teller soil. The included soils make up
about 10 percent of the map unit, but individual areas
are generally less than 5 acres.

This complex has low potential for cropland, hay, tame
pasture, and rangeland. Areas of Teller soil are too small
for operation of most farm equipment and for livestock
use.

This complex has high potential for dwellings, local
roads and streets, lawns, golf fairways, roadfill, topsoit,
and area type sanitary landfills. The main limitation for
small commercial buildings is slopes that require deeper
cuts and fills for site preparation. This complex has
medium potential for septic tank absorption fields
because of the moderate permeability. Seepage in the
iower subsoil is a limitation for sewage lagoon areas and
trench type sanitary landfills. The Teller soil is well suited
to use as topsoil. The organic matter content and
available water capacity can be improved by
incorporating adequate amounts of plant residue,
manure, or peat moss. Burrowing rodents can cause
excessive damage to lawns and shrubs unless
controlled.

This compliex has high potential for most recreational
uses where sizeable areas of Teller soil occur.
Steepness of slopes is a limitation for playgrounds.

This complex has high potential for tree and shrub
plantings. American plum, Amur honeysuckle, Arizona
cypress, Austrian pine, autumn-olive, black locust, bur
oak, Chinese elm, common hackberry, eastern redcedar,
euonymus, green ash, honeylocust, lilac, oriental
arborvitae, osageorange, ponderosa pine, redbud, red

59

mutberry, Rocky Mountain juniper, Russian-olive, Scotch
pine, silver maple, and skunkbush sumac are well suited.

This complex is not assigned to a capability subclass
or range site.

59—Bethany-Urban land complex, 0 to 3 percent
slopes. This complex consists of the deep, well drained
Bethany soil and Urban land. The soil and Urban land of
this complex were so intermingled that they could not be
separated at the scale selected for mapping. This
complex is mostly in the western and southern parts of
Norman and less extensively in southwestern Oklahoma
City. The Bethany soil is on broad, nearly level to very
gently sloping uplands. The mapped areas are elongated
in a northwest-southeast direction, range from about 200
to 2,500 feet wide and from 800 to 4,200 feet long, and
are about 5 to 180 acres.

The Bethany soil is in the unaltered parts of the
landscape and makes up about 45 percent of the map
unit. Typically, the surface layer is brown to grayish
brown silt loam about 13 inches thick. The subsoil is
brown silty clay loam to a depth of about 22 inches;
grayish brown, mottled silty clay loam to a depth of
about 41 inches; and light brownish gray, mottled silty
clay to a depth of 84 inches or more.

The Bethany soil is high in natural fertility and organic
matter content. It is medium acid to neutral in the
surface layer. The subsoil is slightly acid or neutral in the
upper part, neutral or mildly alkaline in the middie part,
and neutral to moderately alkaline in the lower part.
Permeability and runoff are slow, and the available water
capacity is high. The root zone is more than 60 inches
deep, but plant root penetration is difficult in the subsoil.
Bethany soil is highly susceptible to water erosion on
slopes if not protected by adequate plant cover or
residue. It is mildly susceptible to wind erosion. The
shrink-swell potential is moderate in the upper and
middle parts of the subsoil and high in the lower part.
This soil has high corrosion potential to steel and low
corrosion potential to concrete.

Urban land makes up about 40 percent of the map
unit. It consists of areas of soils that are covered with
buildings or other urban structures. Typical structures in
this complex are interstate highways, streets, commercial
buildings, parking lots of less than 10 acres, single family
dwellings, apartment dwellings, swimming pools,
dormitories, and university buildings.

Included with this complex in mapping are areas of
Doolin, Pawhuska, Renfrow, and Vanoss soils. These
soils have been altered in places. The moderately well
drained, very slowly permeable Doolin soils are in nearly
level areas. The saline-alkali, moderately well drained,
very slowly permeable Pawhuska soils are in rounded,
slightly concave spots. The well drained, very slowly
permeable Renfrow soils and the well drained,
moderately permeable Vanoss soils are intermingled with
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the Bethany soil. The included soils make up about 15
percent of the map unit.

This complex has low potential for cropland, hay, tame
pasture, or rangeland. Areas of Bethany soil are too
small for operation of most farm implements and for
livestock use.

This complex has fow potential for most urban uses.
The high shrink-swell potential, high corrosion hazard to
steel, slow permeability, and clayey subsoil are severe
limitations that are difficult and expensive to overcome.
The limitations are slight for lawns, fandscaping, and golf
fairways. The installation of pier-and-beam type
reinforced concrete foundations; bedding slab floors,
sidewalks, and driveways with sand; and using high
grade concrete mix reduce cracking in concrete
structures caused by shrinking and swelling. The clayey
subsoil and slow permeability can be improved by
excavating soil and mixing with coarser-textured soils.
Heavy applications of gypsum improve the soil structure,
which in turn improves the intake of water and
permeability of the soil. The corrosion hazard to steel
can be overcome by using coated products or
substituting with copper tubing or plastic pipe.
Calcareous, sandy soil, like that found in the South
Canadian River bed, make excellent bedding or cover
material for prevention of corrosion and shrinking and
swelling. The hazard of erosion in sloping areas can be
reduced by planting temporary cover of rye or wheat,
using plant residue for mulch, or by solid sodding with
perennial grasses.

This complex has low to high potential for most
recreational uses. Slopes of more than 2 percent are
moderate limitations for playgrounds. The hazard of
erosion is a severe limitation for paths and trails.

This complex has low potential for windbreak tree and
shrub plantings. The clayey subsoil limits the trees or
plants adapted to these soils. Amur honeysuckle,
Austrian pine, bur oak, Chinese elm, common hackberry,
eastern redcedar, euonymus, honeylocust, lilac, oriental
arborvitae, osageorange, ponderosa pine, redbud, red
mulberry, Rocky Mountain juniper, Russian-olive, silver
maple, and skunkbush sumac are well suited.

This complex is not assigned to a capability subclass
or range site.

60—Bethany silt loam, 0 to 1 percent slopes. This
deep, well drained, nearly level soil is on broad upland
flats in the western and central parts of the county.
Slopes are slightly convex and less than 1 percent. The
mapped areas are oblong and irregular in shape and
range from 20 to 800 acres.

Typically, the surface layer is dark grayish brown silt
loam about 13 inches thick. The subsoil is brown silty
clay loam to a depth of about 30 inches, pale brown and
grayish brown silty clay to a depth of about 65 inches,
and coarsely mottled clay loam to a depth of about 84
inches.
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Included with this soil in mapping are areas of Doolin,
Pawhuska, and Vanoss soils. The moderately well
drained, very slowly permeable Doolin and Pawhuska
soils and the well drained Vanoss soils are intermingled
with Bethany soil. The included soils make up about 15
percent of the map unit, and individual areas of each soil
are generally less than 3 acres.

This Bethany soil is high in natural fertility and organic
matter content. It is medium acid to neutral in the
surface layer. The subsoil is slightly acid or neutral in the
upper part, slightly acid to mildly alkaline in the middle
part, and neutral to moderately alkaline in the lower part.
Lime is below a depth of 40 inches in some areas.
Permeability and runoff are slow, and the available water
capacity is high. This soil is easily tilled, but it is easily
compacted if tilled or grazed when too wet. The lower
part of the subsoil has high shrink-swell potential. This
soil has high corrosion potential to steel and low
corrosion potential to concrete. The root zone is more
than 60 inches deep, but plant root penetration is difficult
in the subsoil.

This soil has high potential for all adapted crops. It has
medium potential for hay, tame pasture, and rangeland.
The fertility, organic matter content, and tilth can be
maintained by returning crop residue to the soail,
minimum tillage, and adding fertitizer. Refraining from
tilage and removing livestock when the soil is wet
reduce compaction and maintain good tilth. The quality
of tame pasture and hay can be improved by
overseeding with legumes and by adding fertilizer. All
grasses can be improved by controlling grazing and
preventing fire.

This Bethany soil has low potential for most urban
uses. The high shrink-swell potential, slow permeability,
clayey texture, and corrosivity of the lower part of the
subsoil are severe limitations that are expensive to
overcome. Use of high grade reinforced concrete and
sand for bedding reduce cracking in building foundations,
slabs, and footings caused by shrinking and swelling.
Steel utility lines can be treated or coated with corrosion
resistant material or substituted with copper tubing or
plastic pipe to reduce the corrosion hazard. Extending
the septic lines and bedding with gravel and sand reduce
the effect of slow permeability and damage from soil
movement caused by shrinking and swelling.

This soil has high potential for sewage lagoons and
pond reservoirs. It has medium potential for
embankments, dikes, and levees because of the difficulty
of packing the subsoil materials.

This soil has high potential for recreational uses.

This soil has low potential for windbreak tree and
shrub plantings. The slow permeability and clayey
subsoil retard growth of deep rooted plants. Amur
honeysuckle, Austrian pine, bur oak, Chinese elm, .
common hackberry, eastern redcedar, euonymus,
honeylocust, lilac, oriental arborvitae, osageorange,
ponderosa pine, redbud, red mulberry, Rocky Mountain
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juniper, Russian-olive, silver maple, and skunkbush
sumac are suited to this soil.

This soil has high potential for use as habitat for
openland wildlife and low potential for wetland wildlife. It
has medium potential for use as habitat for rangeland
wildlife,

This Bethany soil is in capability class | and in Loamy
Prairie range site.

61—Bethany silt loam, 1 to 3 percent slopes. This
deep, well drained, very gently sloping soil is on broad
convex uplands in the central and western parts of the
county. The mapped areas are oblong and irregular in
shape and range from 20 to 200 acres.

Typically, the surface layer is dark grayish brown silt
loam about 12 inches thick. The subsoil, to a depth of
about 29 inches, is grayish brown to brown silty clay
loam; to a depth of about 62 inches, is brown, mottled
silty clay; and to a depth of about 80 inches is yellowish
red, mottled silty clay.

Included with this soil in mapping are areas of Norge,
Renfrow, and Vanoss soils. These soils are intermingled
with Bethany soil. The included soils make up about 15
percent of the map unit, and individual areas of each soil
are generally less than 3 acres.

This Bethany soil is high in natural fertility and organic
matter content. It is medium acid to neutral in the
surface layer. The subsoil is slightly acid or neutral in the
upper part, neutral or mildly alkaline in the middle part,
and neutral to moderately alkaline in the lower part. Lime
is below a depth of 40 inches in some areas.
Permeability is slow, runoff is medium, and the available
water capacity is high. This soil has good tilth, but
plowpans form easily if tilled or grazed when too wet.
The soil is subject to water erosion if not protected by
adequate residue or plant cover. The root zone is more
than 60 inches deep, but plants that have deep root
systems are restricted somewhat by the clayey subsoil.
This soil has high shrink-swell potential in the lower part
of the subsoil, high corrosion potential to steel, and low
corrosion potential to concrete.

This soil has high potential for row crops, small grains,
hay, and tame pasture. It has medium potential for native
rangeland. Terracing, contour farming, and stubble mulch
tillage reduce runoff, help to control erosion, and
conserve moisture. The fertility, organic matter content,
and tilth can be maintained by returning crop residue to
the soil, by minimum tillage, and by using crop rotations
that include grasses and legumes in the cropping
system. Tilling the soil at different depths under optimum
moisture conditions and removing livestock during wet
periods help to prevent plowpans from forming. The
quality of tame pasture and hay can be improved by
adding fertilizers and overseeding with legumes. All
grasses can be maintained by preventing fire and
controlling grazing.
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This Bethany soil has low potential for most urban
uses. Shrinking and swelling, slow permeability, the
clayey texture, and corrosivity are severe limitations.
These limitations can be reduced by special design, such
as using high grade reinforced concrete; bedding
foundations, slabs, and septic lines with gravel and sand;
and using treated or corrosion resistant material.

This soil has high potential for sewage lagoons and
pond reservoirs. The clayey subsoil is difficult to pack
when used for embankments, dikes, or levees.

This soil has low to high potential for recreational use.
Erosion is a severe limitation for paths and trails.
Steepness of slope is a moderate limitation for
playgrounds.

This soil has low potential for windbreak tree and
shrub plantings. The clayey subsoil and slow internal
drainage are limitations. Amur honeysuckle, Austrian
pine, bur oak, Chinese elm, common hackberry, eastern
redcedar, euonymus, honeylocust, lilac, oriental
arborvitae, osageorange, ponderosa pine, redbud, red
mulberry, Rocky Mountain juniper, Russian-olive, silver
maple, and skunkbush sumac are suited to this soil.

This soil has high potential for use as habitat for
openland wildlife and low potential for wetland wildlife. It
has medium potential for use as habitat for rangeland
wildlife.

This Bethany soil is in capability subclass lle and in
Loamy Prairie range site.

62—Renfrow siit loam, 1 to 3 percent slopes. This
deep, well drained, very gently sloping soil is on ridge
crests and side slopes of uplands in the central and
western parts of the county. Slopes are smooth and
convex. The mapped areas are elongated and are 5 to
more than 60 acres.

Typically, the surface layer is brown silt loam about 11
inches thick. The subsoil is reddish brown silty clay loam
to a depth of about 16 inches, yellowish red silty clay to
a depth of about 33 inches, and red silty clay to a depth
of about 71 inches. The underlying material is red,
weakly laminated, calcareous shale to a depth of 80
inches or more.

Included with this soil in mapping are smali areas of
Grainola, Grant, Norge, and Huska soils. The moderately
deep Grainola soils, the moderately permeable Grant
soils, and the moderately well drained, saline-alkaline
Huska soils are intermingled with Renfrow soil. The
moderately slowly permeable Norge soils are in lower
positions on side slopes than Renfrow soil. The included
soils make up about 15 percent of the map unit, and
individual areas of each soil are generaliy less than 3
acres.

This Renfrow soil is high in natural fertility and medium
in organic matter content. It is slightly acid or neutral in
the surface layer and upper part of the subsoil and mildly
alkaline or moderately alkaline in the lower part of the
subsoil. Most pedons are calcareous below a depth of
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30 inches. Permeability is very slow, runoff is medium,
and the available water capacity is high. The soil has
good tilth but is easily compacted if tilled or pastured
when too wet. This soil is highly susceptible to water
erosion if clean tilled. The root zone is more than 60
inches deep, and development and penetration are
difficult because of the dense, clayey subsoil. This soil
has low corrosion potential to concrete.

This soil has medium potential for row crops and small
grains. The very slow permeability and hazard of erosion
are limitations that restrict the use of this soil to specific
crops. Deep chiseling when the subsoil is dry improves
water, air, and root penetration. The fertility, organic
matter content, and tilth can be maintained or improved
by minimum tillage, returning crop residue to the soil,
and adding fertilizer. Terracing, contour farming, and the
use of cover crops, including grasses and legumes in the
cropping system, reduce runoff and help to control
erosion.

This soil has medium potential for hay, tame pasture,
and rangeland. Plant growth is limited by the dense,
clayey subsoil. Proper stocking rates, rotation grazing,
renovation every 3 to 5 years, weed control, and
additions of fertilizer high in nitrogen are needed.
Overseeding pastures in the fall with small grain and
legumes extends the grazing periods and provides higher
quality forage. Removing livestock during wet periods
reduces soil compaction and helps to maintain the soil
structure. Hay can be maintained or improved by timely
mowing and by adding fertilizer. Weed and brush control,
rotation grazing, timely deferment of grazing, and
protecting the vegetation from fire are management
concerns.

This Renfrow soil has low potential for most urban
uses. High shrink-swell potential, very slow permeability,
high corrosivity to steel, the high hazard of erosion, and
the dense, clayey subsoil are severe limitations. These
limitations can be reduced by special design and careful
installation procedures, such as high grade reinforced
concrete, pier-and-beam type construction, bedding
foundations and septic fines with gravel and sand, or
using treated, corrosion resistant material. The hazard of
erosion can be reduced by planting small grains or
spreading hay mulch for temporary cover during
construction. Permanent grasses need to be established
immediately upon completion of the project. This soil has
medium potential for sewage lagoons and high potential
for pond reservoir areas. Steepness of slopes is a
moderate limitation for lagoons.

This soil has low to medium potential for recreational
use. The very slow permeability is a moderate limitation
for camp areas, picnic areas, and playgrounds.
Steepness of slopes is a moderate limitation for
playgrounds. The hazard of erosion is a severe limitation
for paths and trails.

This soil has low potential for windbreak tree and
shrub plantings. The very slow permeability and the high
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clay content of the subsoil retards root development and
the movement of air and water. Amur honeysuckle,
Austrian pine, bur oak, Chinese elm, common hackberry,
eastern redcedar, euonymus, honeylocust, lilac, oriental
arborvitae, osageorange, ponderosa pine, redbud, red
muiberry, Rocky Mountain juniper, Russian-olive, silver
maple, and skunkbush sumac are suited to this soil.

This soil has high potential for use as habitat for
openland wildlife and medium potential for rangeland
wildlife. it has low potential for use as habitat for wetland
wildlife.

This Renfrow soil is in capability subclass llle and in
Claypan Prairie range site.

63—Renfrow silt loam, 3 to 5 percent slopes. This
deep, well drained, gently sloping soil is on side slopes
of uplands in the central and western parts of the
county. Slopes are smooth and convex. The mapped
areas are elongated and are 10 to more than 80 acres.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is dark reddish gray silty clay
loam to a depth of about 13 inches, reddish brown and
red silty clay to a depth of about 63 inches, and red silty
clay loam to a depth of about 72 inches.

Included with this soil in mapping are small areas of
Grainola, Grant, Norge, and Huska soils and soils similar
to Renfrow soil but having siltstone or shale at a depth
of 40 to 60 inches. Grainola soils are moderately deep,
Grant soils are moderately permeable, and the saline-
alkaline Huska soils are moderately well drained. The
moderately slowly permeable Norge soils are on foot
slopes. The included soils make up about 25 percent of
the map unit, but individual areas of each soil are
generally less than 5 acres.

This Renfrow soil is high in natural fertility and medium
in organic matter content. It is slightly acid or neutral in
the surface fayer and upper part of the subsoil and mildly
alkaline to moderately alkaline in the lower part of the
subsoil. Permeability is very slow, runoff is medium or
rapid, and the available water capacity is high. This soil
is highly susceptible to water erosion if not protected by
adequate plant cover. It has good tilth but is easily
compacted if tilled or trampled when wet. The root zone
is more than 60 inches deep, but root development and
penetration are difficult because of the dense, clayey
subsoil. This soil has high shrink-swell potential, high
corrosion potential to steel, and low corrosion potential
to concrete.

This soil has medium potential for row crops and small
grains. Very slow permeability, medium to rapid runoff,
and the hazard of erosion are the main limitations. Deep
chiseling when the subsoil is dry improves the water and
air movement and root development. Tilling the soil
under optimum moisture conditions reduces compaction.
The fertility, organic matter content, and tilth can be
maintained or improved by minimum tiliage, returning
crop residue to the soil, and adding fertilizer to the soil.
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Terracing, contour farming, and the use of cover crops,
including grasses and legumes in the cropping system,
reduce runoff and help to control erosion.

This soil has medium potential for hay and tame
pasture. The dense, clayey subsoil and medium or rapid
runoff are the main limitations. Proper stocking rates,
rotation grazing, and additions of fertilizer high in
nitrogen are needed. Restricted grazing during wet
periods reduces soil compaction and excessive runoff.

This Renfrow soil has medium potential for rangeland
and is best suited to this use. Weed and brush control,
rotation grazing, timely deferment of grazing, and
protection from uncontrolled burning are management
concerns.

This soil has low potential for most urban uses. The
high shrink-swell potential, high hazard of erosion, very
slow permeability, the clayey texture, and high corrosivity
to steel are severe limitations that are difficult and
expensive to overcome. High grade concrete mix that
has adequate reinforcement steel properly bedded over
sand reduces cracking in foundations, slabs, and walls
caused by shrinking and swelling. Gas and water lines
should be treated or coated with corrosion resistant
material or substituted with plastic or copper tubing to
reduce the hazard of corrosion. Enlarging the septic tank
absorption field and bedding lateral lines with gravel and
sand reduce the effect of very slow permeability and
damage to the lines because of shrinking and swelling.
Erosion can be reduced in construction areas by planting
smali grains for temporary cover or by using hay mulch.
Permanent grasses should be established immediately
following completion of the project.

This soil has high potential for pond reservoir areas. it
has medium potential for sewage lagoons because of
the slope. This soil has low potential for embankments,
dikes, and levees because of the difficulty of packing the
clayey subsoil material.

This soil has medium to low potential for recreational
use. Slope and very slow permeability are moderate
limitations for playgrounds. The very slow permeability is
a moderate limitation for camp areas and picnic areas.
The hazard of erosion is a severe limitation for paths
and trails.

This soil has low potential for windbreak tree and
shrub plantings. The very slow permeability and the
dense, clayey subsoil limit root development and the
movement of air and water in the subsoil. Amur
honeysuckle, Austrian pine, bur oak, Chinese elm,
common hackberry, eastern redcedar, euonymus,
honeyiocust, lilac, oriental arborvitae, osageorange,
ponderosa pine, redbud, red mulberry, Rocky Mountain
juniper, Russian-olive, silver maple, and skunkbush
sumac are suited to this soil.

This soil has high potential for use as habitat for
openiand wildlife habitat and medium potential for
rangeland wildlife habitat. It has low potential for wetland
wildlife habitat.
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This Renfrow soil is in capability subclass Ve and in
Claypan Prairie range site.

64—Renfrow silty clay loam, 1 to 5 percent slopes,
eroded. This deep, well drained, very gently sloping to
gently sloping eroded soil is on ridge crests and side
slopes of uplands in the central and western parts of the
county. Slopes are smooth and convex. This soil has
been eroded to the extent that the present plow layer
over much of the area consists of part of the original
surface layer mixed with material from the subsoil. This
soil is less fertile, and the surface layer is less friable,
thinner, and has poorer tilth than the original surface.
The mapped areas are 5 to more than 200 acres.

Typically, the surface layer is dark grayish brown silty
clay loam about 5 inches thick. The subsoil is brown silty
clay loam to a depth of about 9 inches, reddish brown
silty clay to a depth of about 27 inches, and red silty clay
to a depth of about 73 inches. The underlying material is
red and light gray, weakly laminated, calcareous siltstone
and shale to a depth of 80 inches or more.

Included with this soil in mapping are areas of
Grainola, Grant, Norge, and Huska soils and soils similar
to Renfrow soil but having bedrock from 40 to 60 inches
below the surface. The moderately deep Grainola soils,
the moderately permeable Grant soils, and the
moderately well drained, saline-alkaline Huska soils are
intermingled with the Renfrow soil. The moderately
slowly permeable Norge soils are in lower positions on
side slopes than Renfrow soil. The included soils make
up 25 percent of the map unit, and individual areas of
each soil are generally less than 5 acres.

This Renfrow soil is medium in natural fertility and low
in organic matter content. It is slightly acid or neutral in
the surface layer and upper part of the subsoil, neutral or
mildly alkaline in the middle part of the subsoil, and
moderately alkaline in the lower part. Permeability is very
slow, runoff is medium to rapid, and the available water
capacity is high. This soil has poor tilth and is easily
compacted if tilled or trampled when too wet. The root
zone is more than 60 inches deep, but root penetration
is difficult because of the dense, clayey subsoil. This soil
is highly susceptible to water erosion. it has high shrink-
swell potential, high corrosion potential to steel, and low
corrosion potential to concrete.

This soil has low potential for row crops and small
grains. The loss of fertility, hazard of erosion, excessive
runoff, poor tilth, and very slow permeability are the main
limitations. The fertility, organic matter content, and tilth
can be maintained or improved by minimum tillage,
returning crop residue to the soil, growing green manure
crops, and adding fertilizer regularly. Terracing, contour
farming, and the use of cover crops, including grasses
and legumes in the cropping system, reduce runoff and
help to control erosion. Deep chiseling when the subsoil
is dry improves water, air, and root penetration.
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This soil has low potential for hay and tame pasture
and medium potential for rangeland. It is best suited to
rangeland. Tame pastures do not respond to fertilizer as
well as uneroded Renfrow soils because of the less
friable, more clayey surface texture. Timely weed and
brush control, suitable grazing practices, and protecting
the range from fire are needed for tame pastures and
native grasses. Removal of livestock during wet periods
and renovating pastures early in spring reduce
compaction and improve moisture intake. Deferred
grazing later in summer and fall helps to maintain and
improve the quality of the native grasses.

This Renfrow soil has low potential for most urban
uses. High shrink-swell potential, very slow permeability,
high corrosivity to steel, the hazard of erosion, and the
dense, clayey subsoil are severe limitations. These
limitations can be reduced by special design and proper
installation procedures, such as high grade reinforced
concrete, pier-and-beam type construction, bedding
foundations and septic lines with gravel and sand, or
using treated corrosion resistant material. The hazard of
erosion can be reduced by planting temporary cover of
small grains during construction or by mulching with hay.
Permanent grasses need to be established immediately
upon completion of construction. This soil has medium
potential for sewage lagoons and high potential for pond
reservoir areas. Steepness of slopes is a moderate
limitation for sewage lagoons.

This soil has low to medium potential for recreational
use. Very slow permeability is a moderate limitation for
picnic areas, camp areas, and playgrounds. Steepness
of slopes is a moderate limitation for playgrounds. The
hazard of erosion is a severe limitation for paths and
trails.

This soil has low potential for windbreak tree and
shrub plantings. Slow percolation and the clayey subsoil
limit the movement of air and water in the soil and retard
root development and penetration. Excessive runoff
reduces the moisture available for plant use and carries
nutrient and soil particles downstream. Chinese elm,
eastern redcedar, common hackberry, honeylocust,
osageorange, Russian-olive, silver maple, skunkbush
sumac, Amur honeysuckle, lilac, redbud, bur oak,
euonymus, oriental arborvitae, ponderosa pine, red
mulberry, Rocky Mountain juniper, and Austrian pine are
adapted to this soil.

This soil has high potential for use as habitat for
openland wildlife and medium potential for rangeland
wildlife. It has low potential for use as habitat for wetland
wildlife.

This Renfrow soil is in capability subclass IVe and in
Claypan Prairie range site.

65—Renfrow-Huska complex, 1 to 5 percent
slopes, eroded. This complex consists of deep, well
drained Renfrow soil and deep, moderately well drained
Huska soil. The soils of this complex were so
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intermingled they could not be separated at the scale
selected for mapping. The soils of this complex are on
eroded uplands in the central and western parts of the
county. The Renfrow soil commonly is in smooth,
convex, darker color areas of ridge crests and side
slopes. The Huska soil is in rounded, slightly concave,
lighter color areas. Individual areas of the Huska soil are
1/8 acre to 5 acres. These soils have been eroded to
the extent that the present plow layer over much of the
area consists of part of the original surface layer mixed
with material from the upper part of the subsoil. The
plow layer now is more clayey, less fertile, thinner, and
has poorer tilth. The mapped areas are irregular in shape
and range from 20 to 300 acres.

The Renfrow soil makes up about 65 percent of the
map unit. Typically, the surface layer is reddish brown
silty clay loam about 5 inches thick. The subsoil is silty
clay. It is light reddish brown to a depth of about 19
inches and red to a depth of about 73 inches. The
underlying material is red, weakly laminated, calcareous
shale and siltstone to a depth of about 80 inches or
more.

The Renfrow soil is medium in natural fertility and low
in organic matter content. It is slightly acid to mildly
alkaline in the surface layer, neutral to moderately
alkaline in the upper part of the subsoil, and moderately
alkaline in the lower part. Permeability is very slow,
runoff is medium or rapid, and the available water
capacity is high. The surface layer has poor tilth and is
easily compacted if tilled or trampled when too wet. The
root zone is more than 60 inches deep, but root
penetration is somewhat restricted because of the
dense, clayey subsoil. The Renfrow soil is highly
susceptible to water erosion if not protected by adequate
plant cover. It has high shrink-swell potential, high
cor