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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some surveys, other Federal
and local agencies also contribute. The Soil Conservation Service has leader-
ship 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 the period 1960-1973.
Soil names and descriptions were approved in 1975. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1975.
This survey was made cooperatively by the Soil Conservation Service, Bureau
of Indian Affairs, and the Oklahoma Agricultural Experiment Station. It is
part of the technical assistance furnished to the Osage County Conservation
District.

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

Cover.—Cattle grazing bermudagrass overseeded with lespedeza. The
soil is Bates loam, 1 to 3 percent slopes.
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Foreword

The Soil Survey of Osage County contains much information useful in any
land-planning program. Of prime importance are the predictions of soil
behavior for selected land uses. Also highlighted are limitations or hazards to
land uses that are inherent in the soil, improvements needed to overcome these
limitations, and the impact that selected land uses will have on the environ-
ment.

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

Many people assume that soils are all more or less alike. They are
unaware that great differences in soil properties can occur even within short
distances. Soils may be seasonally wet or subject to flooding. They may be
shallow to bedrock. They may be too unstable to be used as a foundation for
buildings or roads. Very clayey or wet soils are poorly suited to septic tank ab-
sorption fields. A high water table makes a soil 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 lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
gpecific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service, Bureau of
Indian Affairs, or the Cooperative Extension Service.

We believe that this soil survey can help bring us a better environment
and a better life. Its widespread use can greatly assist us in the conservation,
development, and productive use of our soil, water, and other resources.

(B ot 75 ZFn

State Conservationist
Soil Conservation Service
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SOIL SURVEY OF OSAGE COUNTY, OKLAHOMA

By Bobby G. Bourlier, Joe D. Nichols, and William J. Ringwald, Soil Conservation
Service, and by P.J. Workman and Stanley Clemmons, Bureau of Indian Affairs

United States Department of Agriculture, Soil Conservation Service, and
United States Department of Interior, Bureau of Indian Affairs, in cooperation
with the Oklahoma Agricultural Experiment Staticn

Osage County, in the northeastern part of Oklahoma,
borders Kansas (see facing page). It is the largest county
in the State, with total area of 1,476,480 acres. Pawhuska,
which means “white hair,” is near the center of the county.

General Nature of the County

The Osage Indians were the first settlers in Osage
County. In 1907, the tribe alloted 658 acres to each in-
dividual listed on the tribal roll. Most of the 2,229 Indians
chose to live on the most suitable land for farming. They
grew mainly corn and maize and hunted buffalo and
prairie chicken for meat. The rolling grasslands and
woodlands were leased out to later settlers, who put
together many large ranches, several of which have been
held together by purchase and lease since that time,

The first immigrants entering the reservation were al-
lowed to live only in three unalloted and unrestricted
townsites: Pawhuska, Hominy, and Greyhorse. Most were
government employees working as agents, clerks,
teachers, mechanics, and traders. After Oklahoma at-
tained statehood in 1907, many settlers were able to
purchase land from the Indians and cattle from the herds
passing northward through the county to market.

Most of the flood plains along the Arkansas River and
other major streams were cleared of trees and brush
between 1910 and 1930. The deeper soils on the uplands
were also plowed, and vast acreages of corn, oats, and
wheat were grown. The Depression and the Dust Bowl of
the 1930's forced many farmers to abandon their land.
Much of it was sold to the larger cattle ranches or taken
over by the banks that held the mortgages. The fields lay
idle for many years, and many of the soils of the uplands
became severely eroded.

During the early 1940’s, bermudagrass was brought
into the county through efforts of the Osage County Con-
servation District and the Soil Conservation Service to
help control erosion and to provide additional grazing
land. The early plantings thrived and grew beyond expec-
tations, and demand for root stock far exceeded availabili-

ty. Since then about 112,600 acres, or about 6 percent of
the county, has been planted to tame pasture plants.

Before 1960, much of the range was grazed by steers
brought in from southern states by rail only during the
growing season. After a season of grazing on the tall
prairie grasses, these steers were shipped on to northern
markets. The Blackland shipping pensg, in the north-cen-
tral part of the county along the now-abandoned Midland
Valley Railroad, was once the main shipping and receiv-
ing point for cattle moving in and out of Osage. Since
1960, many of the ranchers have incorporated cow-calf
operations with their steer grazing program, making a
balanced year-round business.

Ranches grew steadily in size from the establishment
of statehood through the late 1960’s; many ranches are
15,000 to 20,00¢ acres, and a few are 80,000 to 100,000
acres. Inflation set in, cattle markets declined, and many
ranches have been subdivided, sold, or leased out, but a
few are still expanding.

Ranching is the main enterprise in Osage County. The
average operating unit is about 1,035 acres. About 75 per-
cent of the land in farms or ranches is open range, 12 per-
cent is wooded range, 7 percent is cropland, and 6 percent
is tame pasture.

Small grains, mainly wheat, alfalfa, grain sorghums, and
soybeans are the principal crops, Corn and sorghums cut
for silage, and orchard crops are grown on a minor acre-
age.

Local dairies use most of the corn and sorghums and much of
the alfalfa hay produced in the country. A large acreage of
native grasses and tame pastures are cut for hay; much of this
is used by local farmers and ranchers. The other crops are
shipped to local and distant markets and sold for cash.

Climate

The consistent pattern of climate in Osage County is
one of cold winters and long, hot summers. Heavy rains
occur mainly in spring and early in summer, when moist
air from the Gulf of Mexico interacts with drier continen-
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2 SOIL SURVEY

tal air. The annual rainfall is normally adequate for corn,
soybeans, and all grain crops.

Table 1 gives data on temperature and precipitation for
the survey area. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3 pro-
vides data on length of the growing season. All data was
recorded at Pawhuska, Oklahoma, in the period 1951 to
1974.

In winter the average temperature is 38 degrees F, and
the average daily minimum is 26 degrees. The lowest
temperature on record, -13 degrees, occurred at
Pawhuska on December 23, 1963. In summer the average
temperature is 80 degrees, and the average daily max-
imum is 92 degrees. The highest temperature, 114
degrees, was recorded on July 14, 1954,

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

Of the total annual precipitation, 23 inches, or 66 per-
cent, usually falls during the period April through Sep-
tember, which includes the growing season for most
crops. Two years in 10, the April-September rainfall is
less than 18 inches. The heaviest 1-day rainfall during the
period of record was 6.04 inches at Pawhuska on August
15, 1974. Thunderstorms number ahout 53 each year; 22
oceur in summer.,

Average seasonal snowfall is 10 inches. The greatest
snow depth at any one time during the period of record
was 13 inches. On the average, 3 days have 1 inch of snow
on the ground, but the number of days varies greatly
from year to year.

The average relative humidity in midafternoon is about
55 percent. Humidity is higher at night in all seasons, and
the average at dawn is about 80 percent. The percentage
of possible sunshine is 70 percent in summer and 55 per-
cent in winter. Prevailing winds are southwesterly.
Average windspeed is highest, 13 miles per hour, in
March,

Tornadoes and severe thunderstorms occur cccasionally
but are local and of short duration. Damage varies and is
spotty. Hailstorms occur at times during the warmer part
of the year but in an irregular pattern and in only small
areus.

Natural Resources

Soil is the most important natural resource in the coun-
ty. It supports and produces grasses that livestock graze,
crops that are produced on the farms, and trees that are
used for fuel and shelter.

Farm ponds, streams, and lakes are abundant in the
county; they supply most of the water for domestic and
livestock uses. The underground water supply is adequate
in most areas, but it is not suitable for domestic use in

many localities because the water-bearing strata have
been contaminated by the water flooding injection system
used in the oil fields. Underground water suitable for ir-
rigation is sufficient along the Arkansas River. Several
small lakes provide adequate water storage for irrigating
eropland and pasture.

0il and gas production are also major natural resources
in the eounty, The first well of significance was drilled by
Edwin Foster of the Phoenix Oil Company in June 1897,
near the eastern boundary of the county. Tt was drilled to
a depth of 1,349 feet into a sand strata now known as the
“Bartlesville Sand.” Within 6 years, 30 more wells had
been drilled, and by 1920 the Burbank field had been
discovered; the oil boom was well on its way. Today, more
than 25000 oil and gas wells, owned by more than 1,000
oil companies, produce about 10 percent of the oil
recovered in Oklahoma.

Limestone bedrock is quarried (fig. 1) near Pawhuska,
Burbank, and Hominy and crushed into stones for riprap
or gravel for concrete and road construction. Agricultural
lime is also produced at the Pawhuska quarry.

Sand is dredged from the Arkansas River near Ralston
and Ponca City.

Recreation (fig. 2) is rapidly becoming a mujor resource
in the county, primarily because the soils, topography, and
vegetation are well suited to this use. More than 30,000
surface acres of water are impounded in lakes, reservoirs,
and farm ponds. Keystone Lake on the Arkansas River
and Hulah Lake on the Caney River are the largest im-
poundments. Kaw Lake and Barnsdall Lake are presently
under construction. City lakes near Pawhuska, Hominy,
Fairfax, Shidler, Barngdall, Sand Springs, and Bartlesville
are available for public use at nominal fees. Sunset Luke,
about midway between Pawhuska and Bartlesville, is a
private recreational lake having facilities available for
most users.

Osage Hills State Park in the east-central part of the
county, near U.S. Highway 60, is open all year and has
most popular facilities available for recreational use.

Two public hunting areas, one east of Foraker and the
other on the north county line west of Elgin, Kansas, are
managed primarily for prairie chicken and bobwhite quail.
Other designated areas, around Keystone Lake and Hulah
Lake, are open to the public for small game, big game,
and waterfow] hunting, Osage County has a sizable deer
population, concentrated in the scrub-oak uplands in the
eastern part of the county and along the creek and river
bottoms elsewhere. Wild turkeys are abundant in some
areas along the wooded bottom lands.

Woolaroc Museum, on State Highway 123 between
Barnsdall and Bartlesville, houses many Indian artifaets
and western antiques, and the surrounding woodlands
abound with exotic big game, Gilcrease Museum, in the
extreme southeastern corner of the county, houses a vast
display of western art and relics of the early days. The
Osage County Historical Society Museum and the Osage
Museum in Pawhuska house many historical Indian
paintings and western relics.



OSAGE COUNTY, OKLAHOMA 3

Industry and Transportation

The petroleum industry in Osage County employs more
people than any other industry. Most of the labor force is
employed in the recovery or production of oil and gas
reserves. Several hundred people, however, are engaged
in research on plastics and other products made with
petroleum; some produce microcrystalline waxes from
petroleum. These waxes are used in making cosmetics,
ointments, candles, polishes, and crayons.

Other industries in the county employ people to make
clothing, carpets, bedsprings, and trolling motors.

Osage County is served by one federal highway, which
crosses the county in an east-west direction near the
center, and nine state highways, Three railroads serve the
county.

How This Survey Was Made

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

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

After a guide.for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show woodlands, buildings, field borders, roads, and other
details that help in drawing boundaries accurately. The
soil map at the back of this publication was prepared
from aerial photographs.

The areas shown on a soil map are called soil mapping
units. Some mapping units are made up of one kind of
soil, others are made up of two or more kinds of soil, and
a few have little or no secil material at all. Mapping units
are discussed in the section “Soil Map for Detailed
Planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
gineering tests. The soils are field tested, and their in-
terpretatons are modified as necessary during the course
of the survey. New interpretations are added to meet
local needs, mainly through field observations of different

kinds of soil in different uses under different levels of
management. Also, data are assembled from other
sources, such as test results, records, field experience, and
information available from state and local specialists. For
example, data on crop yields under defined practices are
assembled from farm records and from field or plot ex-
periments on the same kinds of soil.

But only part of a secil survey is done when the soils
have been named, described, interpreted. and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
useful to different groups of users, among them farmers,
managers of rangeland and woodland, engineers, planners,
developers and builders, homebuyers, and those seeking
recreation.

General Soil Map for Broad Land Use
Planning

The general soil map at the back of this publication
shows, in color, the soil units for broad land use planning
described in this survey. Each soil unit is a unique natural
landscape that has a distinet pattern of soils and of relief
and drainage features. A unit typically consists of one or
more soils of major extent and some soils of minor extent.
It is named for the major soils. The kinds of soil in one
unit can oceur in other soil units, but in a different pat-
tern.

The map provides a broad perspective of the soils and
landscapes in the survey area. It provides a basis for
comparing the potential of large areas for general kinds
of land use. Areas that are generally suitable for certain
kinds of farming or other land uses can be identified on
the map. Likewise, areas of soils having properties that
are distinctly unfavorable for certain land uses can be
located.

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

Deep, L.oamy and Sandy Soils on Wooded
Flood Plains

The two associations in this group make up about 14
percent of Osage County. The soils are used mainly for
field crops and tame pasture. Uncleared areas support
bottom land hardwoods with an understory of native tall
grasses. The soils are subject to flooding.

1. Verdigris-Mason-Wynona association

Deep, nearly level and very gently sloping, well dyvained
to somewhat poorly drained, loaviy soils
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This association makes up about 12 percent of the coun-
ty. Verdigris soils make up 46 percent of the association;
Mason soils, 13 percent; Wynona soils, 9 percent; and
minor soils, the rest. The minor soils are in the Osage,
Cleora, Barnsdall, Lightning, and Drummond series.
Avreas of Pits and Oil-waste land are also in this associa-
tion.

Verdigris soils are nearly level, moderately well
drained, loamy soils commonly dissected with stream
channels. They are subject to frequent or occasional flood-
ing.

Mason soils are nearly level to very gently sloping, well
drained, loamy soils on rarely flooded stream terraces.

Wynona soils are nearly level, somewhat poorly drained
loamy soils that are frequently or occasionally flooded.

Osage, Lightning, and Drummond soils are minor in ex-
tent but have severe limitations for many uses. They are
nearly level or slightly concave, poorly drained or
somewhat poorly drained soils. They have a loamy or
clayey surface layer and a clayey subsoil with high
shrink-swell potential. They are rarely flooded.

Soils in this association are potentially the most fertile
and productive in Osage County. They are used mainly
for tame pasture, small grains, alfalfa, soybeans, and
grain sorghums. A small part of the acreage is used for
native hay meadows, native range, wildlife, and woodland.
The potential of the soils for crops, grasses, and trees is
good.

The main concerns of managing these soils are main-
taining soil tilth and fertility, protecting them from flood
damage, and providing surface drainage.

2. Kiomatia-Mason-Roebuck association

Deep, nearly level and very gently sloping, well drained
to somewhat poorly drained, sandy and loamy soils

This association makes up 2 percent of the county. Kio-
matia soils make up 35 percent of the association; Mason
soils, 25 percent; Roebuck soils, 10 percent; and minor
soils, the rest. Minor soils are in the Choska and Pursley
series,

Kiomatia soils are somewhat excessively drained, sandy
soils of low fertility. They are easily eroded by wind.
Some areas are on low, undulating terraces and are
frequently flooded; others are on higher, nearly level to
very gently sloping terraces and are rarely flooded.

Mason soils are nearly level to very gently sloping, well
drained, loamy soils on rarely flooded stream terraces.

Roebuck soils are nearly level to slightly concave,
moderately well drained, occasionally flooded soils in
swales and backwater areas. They have a loamy surface
layer and a clayey subsoil.

Kiomatia soils are used mostly for tame pasture or na-
tive range. Mason, Roebuck, and other minor soils are
used mainly for small grains, grain sorghums, cotton, al-
falfa, and soybeans. Some of the acreage of this associa-
tion is used for wildlife and woodland.

The potential of these soils for grasses, crops, and trees
is good.

Improving or maintaining fertility, controlling soil blow-
ing, and protecting the soils from flooding are the main
concerns of managing the sandy soils on the lower ter-
races. Management is needed on the loamy soils on higher
terraces to improve or maintain fertility and soil tilth,
provide surface drainage, and protect the soils from flood-
ing.

Deep to Shallow, Loamy Soils on Prairie
Uplands

The seven associations in this group make up about 50
percent of Osage County. The soils are used mainly for
native range, native hay meadows, and tame pasture. The
native vegetation is mostly tall grasses interspersed with
spots of short and mid grasses growing on the Carytown,
Dwight, and Pawhuska soils. Soils that are free of stones
and are on nearly level to gently sloping topography are
suitable for cultivation. The common cultivated crops are
small grains, grain sorghum, soybeans, and alfalfa.

Limestone is quarried in places.

3. Dennis-Parsons-Bates association

Deep and wodevately deep, neavly level 1o gently sloping,
Loamy soils over acid sandstone or shale

This association makes up about 11 percent of the coun-
ty. Dennis soils make up 28 percent of the association;
Parsons soils, 14 percent; Bates soils, 11 percent; and
minor soils, the rest. The minor soils are in the Carytown,
Prue, Steedman, Okemah, Mason, and Verdigris series.
Qil-waste land is also in this association.

Dennis soils are deep, nearly level to gently sloping,
moderately well drained, loamy soils with a clayey subsoil.

Parsons soils are deep, nearly level to very gently slop-
ing, somewhat poorly drained, loamy soils with a clayey
subsoil.

Bates soils are moderately deep, very gently sloping to
gently sloping, well drained, loamy soils with a loamy sub-
soil.

Most of the acreage is used for tame pasture and na-
tive hay meadows. Some is used for native range, and a
small acreage of the soil is cultivated to small grains,
grain sorghum, soyheans, and alfalfa.

The potential of these soils for crops and grasses is
good. Where the soils are used for sanitary facilities, com-
munity development, and recreation, some limitations
should be overcome by special design.

Maintaining soil tilth and fertility and providing protec-
tion of the soil from water erogion are the main concerns
of soil management. On the Parsons and Carytown soils,
additional emphuasis is necessary to reduce surface crust-
ing and control wetness.

4, Steedman-Coweta-Bates association

Moderalely deep and shallow, wvevy gently sloping to
steep, loamy soils over shale and sandstone; on vidge
crests and side slopes
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This association makes up about 17 percent of the coun-
ty. Steedman soils make up 40 percent of the association;
Coweta soils, 21 percent; Bates soils, 6 percent; and minor
soils, the rest. The minor soils are in the Darnell,
Carytown, Niotaze, Parsons, Prue, Foraker, and Shidler
series. Oil-waste land is also in this association.

Steedman soils are stony, moderately deep, moderately
well drained, loamy soils with a clayey subsoil. They are
on gently sloping to steep side slopes.

Coweta soils are shallow, well drained to somewhat ex-
cessively drained, loamy soils on very gently sloping to
sloping ridge crests and in contour bands on side slopes.

Bates soils are moderately deep, very gently sloping to
sloping, well drained, loamy soils on ridge crests and on
flanks of slopes.

These soils are used mostly for native range. Some of
the very gently sloping to gently sloping areas are mowed
for native hay. These soils have good potential for native
grasses and pasture grasses. Where the soils are used for
sanitary facilities and community development, their
limitations should be overcome by special design. Improv-
ing or maintaining the quality of native grasses and pro-
tecting the soils from fire are the main concerns of
managing these soils.

5. Apperson-Wolco-Dwight association

Deep, nearly level and very gently sloping, loamy soils over
limestone

This association makes up about 4 percent of the coun-
ty. Apperson soils make up about 30 percent of the as-
sociation; Wolco soils, 27 percent; Dwight soils, 22 per-
cent; and minor soils, the rest. The minor soils are of the
Summit, Lula, and Shidler series.

The Apperson, Wolco, and Lula soils are 40 to 60 inches
thick over limestone. They are nearly level to very gently
sloping and have a loamy surface layer.

Apperson soils are somewhat poorly drained; they have
a clayey subsoil and high shrink-swell potential.

Wolco soils are moderately well drained and have a
clayey subsoil.

Dwight soils are moderately well drained and have a
clayey subsoil.

These soils are used mostly for native range and hay
meadows, but in places these soils are cultivated to small
grains, grain sorghums, soybeans, and alfalfa. A few are
used for tame pasture and wildlife habitat. These soils
have fair potential for crops and grasses. Where the soils
are used for sanitary facilities and community develop-
ment, their limitations should be overcome by special
design.

The main concerns of managing these soils are main-
taining fertility and soil tilth and controlling water ero-
sion. In addition, the Dwight soils need management to
reduce surface crusting, increase water intake, and over-
come alkalinity.

6. Shidler-Summit-Foraker association

Very shallow to deep, very gently sloping to steep, loamy
soils over limestone and limy shales; on ridge crests and
side slopes

This association makes up about 10 percent of the coun-
ty. Shidler soils make up about 41 percent of the associa-
tion; Summit soils, 23 percent; Foraker soils, 8 percent;
and minor soils, the rest. Minor soils are in the Catoosa,
Apperson, Grainola, Coweta, Corbin, and Verdigris series.
Pits and Oil-waste land are also in this association.

Shidler soils are very shallow, stony, very gently slop-
ing to sloping, somewhat excessively drained soils form-
ing from limestone.

Summit soils are deep, gently sloping to strongly slop-
ing, somewhat poorly drained soils with high shrink-swell
potential. They formed from shale.

Foraker soils are moderately deep, moderately steep to
steep, somewhat poorly drained soils forming from shale.

These soils are used mainly for native range, but some
gently sloping areas of Summit soils are mowed for na-
tive hay. The potential of these soils for grasses is fair.
Where the soils are used for sanitary facilities and com-
munity development, their limitations should be overcome
by special design. Controlling brush, improving or main-
taining the quality of native grasses, and protecting the
soils from fire are the main concerns of managing these
soils.

7. Grainola-Shidler-Stoneburg association

Moderately deep and very shallow, very gently sloping to
steep, loamy soils over limy shales, limestone, and sand-
stone; on ridge crests and side slopes

This association makes up about 3 percent of the coun-
ty. Grainola soils make up about 27 percent of the associa-
tion; Shidler soils, 20 percent; Stoneburg soils, 10 percent;
and minor soils, the rest. The minor soils are in the Lu-
cien, Corbin, and Verdigris series. Oil-waste land is also in
this association. '

Grainola soils are moderately deep, sloping to steep,
well drained, loamy soils with a clayey subsoil. They
formed from limy, reddish shales on side slopes.

Shidler soils are very shallow, stony, very gently slop-
ing to sloping, somewhat excessively drained, loamy soils
formed from limestone on ridge crests and in contour
bands around side slopes.

Stoneburg soils are moderately deep, gently sloping to
strongly sloping, well drained, loamy soils formed from
reddish sandstone on ridge crests.

The soils of this association are used mainly for native
range. Some areas of the Stoneburg soils are used for hay
meadows or tame pasture. Shidler soils are quarried in
local areas for gravel or stones for riprap. These soils
have fair potential for grasses. Where the scils are used
for sanitary facilities or community development, their
limitations should be overcome by special design.
Managers of these soils are concerned with improving or
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maintaining the quality of grasses by controlling brush,
following suitable grazing practices, and protecting the
soils from fire.

8. Corbin-Pawhuska association

Deep, very gently sloping and gently sloping, loamy soils
over reddish limy shales and sandstone

This association makes up about 2 percent of the coun-
ty. Corbin soils make up about 40 percent of the associa-
tion; Pawhuska soils, 20 percent; and minor areas of
Stoneburg, Norge, Lucien, and Verdigris soils make up
the rest.

Corbin soils are deep, very gently sloping to gently
sloping, moderately well drained, loamy soils with a
clayey subsoil. They formed from interbedded reddish
shales and sandstone.

Pawhuska soils are deep, nearly level to gently sloping,
poorly drained soils high in content of sodium. They have
a thin, light colored, loamy surface layer and a dense,
clayey subsoil. They formed from interbedded reddish
shales and sandstone.

These soils are used mostly for native range, but some
are used for tame pasture and native hay meadows. In
places these soils are cultivated to small grains, grain
sorghums, soybeans, and cotton.

The main concerns of managing these soils for cropland
are maintaining or improving fertility and soil tilth and
controlling erosion. These soils have good potential for
crops and grasses. Where the soils are used for communi-
ty development or sanitary facilities, their limitations
should be overcome by special design. In addition,
management is needed to reduce surface crusting and
overcome the limitations of sodium in the Pawhuska soils.
On range, management is needed to improve or maintain
the native grasses by controlling brush, following suitable
grazing practices, and protecting the soils from fire.

9, Norge-Vanoss association

Deep, nearly level to sloping, well drvained, loamy soils
over loamy sediments

This association makes up about 3 percent of the coun-
ty. Norge soils make up about 67 percent of the associa-
tion; Vanoss soils, 10 percent; and minor soils, the rest.
The minor soils are in the Teller, Minco, Corbin, and
Pawhuska series.

Norge soils are deep, very gently sloping to sloping,
well drained, loamy soils with a reddish loamy subsoil.

Vanoss soils are deep, nearly level to very gently slop-
ing, well drained, loamy soils with a brownish, loamy sub-
soil.

These soils are used mainly for tame pasture or are cul-
tivated to small grains, grain sorghums, soybeans, alfalfa,
cotton, or corn. Some areas are used for native range or
native hay meadows. The soils in this association are
adapted to a wider selection of crops and grasses than are
the soils in any other association in Osage County.

These soils have good potential for crops and grasses.
They can also be used for sanitary facilities, community
development, and recreational development. Managers of
these soils are concerned with maintaining or improving
fertility and soil tilth and protecting the soils from ero-
sion.

Deep to Shallow, Loamy and Sandy Soils on
Wooded Uplands

The three associations in this group make up about 34
percent of Osage County. The soils are used mainly for
native range or tame pasture. Some of the moderately
deep and deep soils are cultivated to small grains, cotton,
or grain sorghums. Some trees are cut for fenceposts and
firewood. The native vegetation is mostly post oak,
blackjack oak, and hickory with an understory of native
tall grasses.

10. Niotaze-Darnell association

Moderately deep and shallow, gently sloping to steep,
loanty soils over shale and sandstone; on ridge crests aud
side slopes

This association makes up about 15 percent of the coun-
ty. Niotaze soils make up about 61 percent of this associa-
tion; Darnell soils, 10 percent; and minor soils, the rest.
The minor soils are of the Cleora, Stephenville, Steedman,
Coweta, Foraker, Shidler, and Verdigris series. Oil-waste
land is also in this association.

Niotaze soils are moderately deep, gently sloping to
steep, somewhat poorly drained, loamy soils with a clayey
subsoil. They formed from shale.

Darnell soils are shallow, gently sloping to steep, well
drained to somewhat excessively drained, loamy soils
formed from sandstone.

These soils are used for native range, woodland, or wil-
dlife. A few areas have been cleared and sprigged to
bermudagrass for tame pasture. Niotaze soils are well
suited to pond reservoirs or lagoons but have severe
limitations for septic filter fields. These soils have good
potential for community, wildlife, and recreational
development, but the limitations should be overcome by
special design. Management is needed to improve or
maintain the quality of grasses by controlling brush, fol-
lowing suitable grazing practices, and protecting the soils
from fire.

11. Dougherty-Eufaula association

Deep, nearly level to soderately steep, sandy soils over
sandy sedinents

This association makes up about 4 percent of the coun-
ty. Eufaula soils make up about 32 percent of the associa-
tion; Dougherty soils, 35 percent; and minor soils, the
rest. The minor soils are of the Darnell, Konawa, and
Stephenville series.
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Dougherty soils are very gently sloping to sloping, well
drained soils with a sandy surface layer and a loamy sub-
soil. The surface layer is 20 to 40 inches thick.

Eufaula soils are nearly level to moderately steep,
somewhat excessively drained soils with a sandy surface
layer more than 40 inches thick.

Most of the nearly level and very gently sloping soils
have been cleared and are used for tame pasture or are
cultivated to small grains, cotton, or grain sorghums. The
steeper sloping soils are used mainly for native range,
woodland, or wildlife,

In cultivated acreage, the main concerns of managing
these soils are controlling soil blowing and water erosion,
maintaining soil fertility, and increasing the moisture-
storing capacity of the soils. These soils have good poten-
tial for community development and sanitary facilities. On
soils used for native range, the main concerns of manage-
ment are controlling brush, controlling grazing, and pro-
tecting the soils from fire.

12. Darnell-Stephenville association

Shallow and moderately deep, very gently sloping to slop-
ng, loamy soils over sandstone

This association makes up about 15 percent of the coun-
ty. Darnell soils make up about 55 percent of the acreage;
Stephenville soils, 21 percent; and minor soils, the rest.
Minor soils are in the Gasil, Niotaze, and Cleora series.
Pits and Oil-waste land are also in this association.

Darnell soils are shallow, very gently sloping to sloping,
well drained to somewhat excessively drained, loamy soils
on ridge crests and in contour bands around the side
slopes.

Stephenville soils are moderately deep, very gently
sloping to sloping, well drained, loamy soils on ridge
crests and side slopes between bands of Darnell soils.

These soils are used mainly for native range or are
cleared of brush and used for tame pasture, but in places
the soils are cultivated to small grains. Some are used for
woodland and wildlife.

These soils have good potential for community develop-
ment, sanitary facilities, recreation, and wildlife develop-
ment. Where the soils are used for these purposes, their
limitations should be overcome by special design. Manage-
ment of the soil is needed in cultivated acreage to main-
tain fertility and soil tilth and to proteet the soils from
blowing and water erosion. On range, controlling brush,
following suitable grazing practices, and protecting the
soils from fire are the main concerns of management.

Soil Map for Detailed Planning

The kinds of soil (mapping units) shown on the detailed
soil map at the back of this publication are described in
this section. The descriptions together with the soil maps
can be useful in determining the potential of a soil and in
managing it for food and fiber production; in planning

land use and developing soil resources; and in enhancing,
protecting, and preserving the environment. More infor-
mation for each soil is given in the section “Use and
Management of the Soils.”

Preceding the name of each mapping unit is the symbol
that identifies the unit on the detailed soil map. Each
mapping unit description includes general facts about the
soil and a brief description of the soil profile. In each
description, the principal hazards and limitations are in-
dicated and the management concerns and practices
needed are discussed.

A soil mapping unit represents an area on the land-
scape and consists mostly of the soil or soils for which the
unit is named. Most of the delineations shown on the
detailed soil map at the back of this publication are
phases of soil series.

Soils that have profiles that are almost alike make up a
sotl series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where 2 soil of that series was
first observed and mapped. All the soils in the United
States having the same series name have essentially the
same properties that affect their use and their response
to management practices.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristic
that affects the use of the soils. On the basis of such dif-
ferences, a soil series is divided into phases. The name of
a sotl phase commonly indicates a feature that affects use
or management. For example, Wynona silty clay loam is
one of several phases within the Wynona series.

Some mapping units are made up of two or more domi-
nant kinds of soil. Two such kinds of mapping units are
shown on the soil map of this survey area: soil complex
and undifferentiated group.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area of
a complex contains some of each of the two or more domi-
nant soils, and the pattern and proportion are somewhat
similar in all areas. Coweta-Bates complex 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 there is little value in separating them.
The pattern and proportion of the soils are not uniform.
An area shown on the map has at least one of the domi-
nant (named) soils or may have all of them. Kiomatia soils
is an undifferentiated group in this survey area.

Most mapping units include small, scattered areas of
soils other than those that appear in the name of the
mapping unit. Some of these soils have properties that
differ substantially from those of the dominant soil or
soils and thus could significantly affect use and manage-
ment of the mapping unit. The soils that are included in
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mapping are recognized in the desecription of each
mapping unit. Some of the more unusual or strongly con-
trasting soils that are included are identified by a special
symbol on the soil map.

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names, Oil-waste
land is an example. Some of these areas are too small to
be delineated and are identified by a special symbol on
the soil map.

The acreage and proportionate extent of each mapping
unit are given in table 4, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses are given for each kind of soil in other ta-
bles in this survey. (See “Summary of Tables.”) Many of
the terms used in describing soils are defined in the Glos-
sary.

Soil Descriptions, Potentials, and
Management

1—Apperson silty clay loam, 1 to 3 percent slopes.
This deep, moderately well drained, very gently sloping
soil is on crests of uplands. Slopes are smooth and convex.
Individual areas are 10 to 60 acres.

Typically the surface layer is black silty clay loam to a
depth of 9 inches. The upper part of the subsoil, to a
depth of 17 inches, is black silty clay loam. The middle
part, to a depth of 41 inches, is black and very dark gray
silty clay. The lower part, to a depth of 50 inches, is dark
grayish brown silty clay. Below this is hard limestone
bedrock.

About 15 percent of this mapping unit is included areas
of Summit soils, 10 percent is Okemah soils, 10 percent is
Wolco soils, 2 percent is Shidler soils, and 10 percent is
soils that are similar to Apperson soils except that they
are 20 to 40 inches thick over limestone. Inextensive
areas of Dwight soils are also included.

This soil has a seasonal water table 1 1/2 to 2 feet
below the surface. Permeability is slow, and available
water capacity is medium. The soil is used mainly for
range. It is also suited to tame pasture grasses, wheat,
soybeans, grain sorghum, corn, alfalfa, and other crops.

Management is needed to maintain soil tilth and fertili-
ty and to control erosion. Minimum tillage and the use of
cover crops, including grasses and legumes, in the
cropping system reduce runoff and contro! erosion. The
tilth and fertility can be maintained by adding crop
residue and fertilizer to the soil. Erosion is a moderate
hazard. The quality of grasses can be maintained or im-
proved by using suitable grazing practices, protecting the
soil from fire, and adding fertilizer where needed.

The shrink-swell potential, low strength, and wetness
can be overcome by special design where this soil is used
for community development. Capability unit ITe-1; Loamy
Prairie range site.

2—Apperson-Dwight, complex, 0 to 3 percent slopes.
This complex consists of small areas of Apperson and
Dwight soils that are so intermingled that they could not
be separated at the scale selected for mapping. These
soils are on crests of uplands. Individual areas of the
mapping unit are 20 to 200 acres. Individual areas of each
soil are 1 to 15 acres.

The Apperson soil makes up about 35 percent of the
mapped acreage. It is a deep, moderately well drained,
nearly level through very gently sloping soil. It is on the
slightly higher, convex parts of the landscape. Typically
the surface layer is black silty elay loam to a depth of 12
inches. The upper part of the subsoil is black silty clay
loam to a depth of 16 inches. The next part is black and
very dark grayish brown silty clay to a depth of 26
inches. The lower part is dark grayish brown silty clay to
a depth of 46 inches. Below this is hard limestone
bedrock.

This soil has a seasonal water table 1 1/2 to 2 feet
below the surface. Permeability is slow, and available
water capacity is medium.

The Dwight soil makes up about 30 percent of the
mapped acreage. It is a deep, moderately well drained,
nearly level through very gently sloping soil. It is on the
slightly lower, concave parts of the landscape. Typically,
the surface layer is very dark gray silt loam to a depth of
5 inches. The upper part of the subsoil is black and very
dark grayish brown silt clay to a depth of 26 inches. The
lower part is olive brown silty clay to a depth of 50
inches. Below this is hard limestone bedrock.

This soil has excessive amounts of exchangeable sodium
in the upper part of the subsoil. Available water capacity
is low, and permeability is very slow.

About 15 percent of this mapping unit is included areas
of soils that are similar to Apperson soils except that
they are 20 to 40 inches thick to bedrock, 15 percent is
soils that are similar to Parsons soils except that they
have higher amounts of exchangeable sodium in the upper
part of the subsoil, and 5 percent is Wolco or Shidler
soils.

These soils are used mostly for range. They are also
suited to alfalfa, grain sorghum, small grains, tame
pasture grasses, and other crops.

Management is needed to improve and maintain soil
tilth, reduce surface crusting, maintain soil fertility, and
control erosion. Returning adequate amounts of crop
residue and fertilizer improves the soil structure, reduces
surface crusting, controls erosion, and helps maintain soil
fertility. Tilling these soils on the contour and at variable
depths helps to control runoff and increase water intake.
Tillage should be timely and kept to a minimum. Tilling or
grazing these soils when wet causes excessive compaction.
The quality of grasses can be maintained or improved by
using suitable grazing practices, protecting soils from fire,
and adding fertilizer where needed.

The shrink-swell potential, high exchangeable sodium
content, low strength, and wetness can be overcome by
special design where soils are used for community
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development. Capability unit IVs-1; Apperson part in
Loamy Prairie range site, Dwight part in Shallow
Claypan range site.

3—Barnsdall very fine sandy loam. This deep, well
drained, nearly level soil is on flood plains. Slopes are
smooth and convex. Individual areas are 5 to 30 acres.

Typically the surface layer is dark brown very fine
sandy loam to a depth of 7 inches. The subsurface layer is
brown very fine sandy loam to a depth of 11 inches. The
upper part of the subsoil is reddish brown silty clay loam
to a depth of 45 inches. The lower part is reddish brown
clay loam to a depth of 58 inches. The underlying material
is brown fine sandy loam to a depth of 72 inches.

About 15 percent of this mapping unit is included areas
of Mason soils. Also included are inextensive areas of
Verdigris soils.

This soil is rarely flooded. Permeability is moderate,
and available water capacity is high. The soil is used
mainly for growing small grains, grain sorghum, alfalfa,
tame pasture grasses, and trees. It is also suited to corn,
peanuts, soybeans, native grasses, and other crops.

Management is needed to maintain soil fertility and
tilth. This can be done by effectively using crop residue,
using legumes and grasses in the cropping system, adding
fertilizer, and avoiding excessive tillage. Crops that
produce large amounts of residue can be grown continu-
ously where adequate plant food and crop residue are
returned to the soil annually.

Flooding, low strength, and shrink-swell can be over-
come by special design where these soils are used for
community development. Capability unit I-1; Loamy Bot-
tomland range site.

4—Bates loam, 1 to 3 percent slopes. This moderately
deep, well drained, very gently sloping soil is on crests
and side slopes of uplands. Slopes are smooth and convex.
Individual areas are 15 to 40 acres.

Typically the surface layer is very dark grayish brown
loam to a depth of 10 inches. The upper part of the sub-
soil is dark brown loam to a depth of 16 inches. The mid-
dle part is dark brown clay loam to a depth of 24 inches.
The lower part is yellowish brown sandy clay loam to a
depth of 36 inches. Below this is soft sandstone bedrock.

About 10 percent of this mapping unit is included areas
of soils that are similar to Bates soils except that the
thickness to bedrock is 40 to GO inches, 10 percent is
Coweta soils, 5 percent is Dennis soils, and 2 percent is
Steedman soils.

Permeability is moderate, and available water capacity
is medium. This soil is used mainly for tame pasture, hay
meadows, and range. It is also suited to alfalfa, grain
sorghum, small grains, soybeans, and other crops.

Management is needed to maintain soil fertility and
tilth and control erosion. Erosion can be controlled by
using crop residue, terracing, and contour farming. Crops
that produce large amounts of residue can be grown con-
tinuously where fertilizer and crop residue are returned
to the soil. Terracing and contour farming are needed
where row crops are grown. Excessive tillage should be

avoided. The quality of grasses can be maintained or im-
proved by using suitable grazing practices, protecting the
soil from fire, and adding fertilizer where needed.

The limitation of soil thickness to bedrock can be over-
come by special design where these soils are used for
sanitary facilities or community development. Capability
unit Ile-2; Loamy Prairie range site.

5—Bates loam, 3 to 5 percent slopes. This moderately
deep, well drained, gently sloping soil is on crests and
side slopes of uplands. Slopes are smooth and convex. In-
dividual areas are 10 to 30 acres.

Typically the surface layer is very dark grayish brown
loam to a depth of 11 inches. The upper part of the sub-
soil is dark grayish brown loam to a depth of 15 inches.
The lower part is brown sandy clay loam to a depth of 34
inches. Below this is soft sandstone bedrock.

About 15 percent of this mapping unit is included areas
of Prue soils, 15 percent is Coweta soils, and 2 percent is
Steedman soils.

Permeability is moderate, and available water capacity
is medium. The soil is used mainly for range and tame
pasture. It is also suited to small grains, grain sorghum,
soybeans, and other crops.

Management is needed to control erosion and maintain
soil fertility and tilth. The severe erosion hazard can be
reduced by proper use of crop residue, terracing, and con-
tour farming. Where row crops are grown, contour farm-
ing and terraces are needed. Crops that produce large
amounts of residue should be managed for soil improve-
ment. Fertilizer should be added for economical produc-
tion. Minimum tillage and including grasses and legumes
in the cropping system help reduce runoff and control
erosion. The quality of grasses can be maintained or im-
proved by using suitable grazing practices, protecting
from fire, and adding fertilizer where needed.

The limitations of soil thickness to bedrock and the
slope can be overcome by special design where these soils
are used for sanitary facilities or community develop-
ment. Capability unit IITe-3; Loamy Prairie range site.

6—Catoosa-Shidler complex, 1 to 3 percent slopes.
This complex consists of small areas of Catoosa and Shi-
dler soils that are so intermingled that they could not be
separated at the scale selected for mapping, These soils
are on crests and valleys of uplands. Individual areas of
the mapping unit are 20 to 150 acres. Individual areas of
each soil are 1 to 15 acres.

The Catoosa soil makes up about 40 percent of the
mapped acreage. [t is a moderately deep, well drained,
very gently sloping soil in slightly lower areas. Typically
the surface layer is dark brown silt loam to a depth of 9
inches. The subsoil is dark reddish brown silty clay loam
to a depth of 30 inches. Below this is hard limestone
bedrack.

Permeability is moderate, and available water capacity
is medium.

The Shidler soil makes up about 30 percent of the
mapped acreage. [t is a shallow, well drained, very gently
sloping soil in slightly higher areas. Typically the surface
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layer is dark brown silty clay loam to a depth of 8 inches.
Below this is hard limestone bedrock.

Permeability is moderate, and available water capacity
is low.

About 10 percent of this mapping unit is included areas
of Lula soils, 5 percent is soils that are similar to Catoosa
soils except that thickness to bedrock is 10 to 20 inches, 5
percent is soils that are similar to Catoosa soils except
that the subsoil is slightly more clayey, and 10 percent is
soils that are similar to Shidler soils except that they con-
tain more than 35 percent, by volume, limestone frag-
ments. Inextensive areas of limestone bedrock exposed at
the surface are also included.

These soils are used mostly for range and hay
meadows. In some areas the bedrock is quarried and used
for agricultural lime and gravel. The soils are also suited
to tame pasture grasses.

Management is needed to keep the higher producing
grasses, forbs, and legumes growing vigorously. The
quality and quantity of vegetation can be maintained or
improved by following suitable grazing practices, protect-
ing the soils from fire, and applying needed fertilizer to
hay meadow grasses and tame pasture grasses.

The limitations of soil thickness to bedrock can be over-
come by special design where these soils are used for
community development. Capability unit TVe-3; Catoosa
part in Loamy Prairie range site, Shidler part in Very
Shallow Prairie range site.

7—Choska very fine sandy loam. This deep, well
drained, nearly level soil is on flood plains. Individual
areas are 10 to 40 acres.

Typically the surface layer is dark brown very fine
sandy loam to a depth of 9 inches. The underlying materi-
al is brown very fine sandy loam to a depth of 65 inches.

About 10 percent of this mapping unit is included areas
of Kiomatia soils and 5 percent is Mason soils.

This soil is occasionally flooded. Permeability is
moderate, and available water capacity is high.

The soil is suited to alfalfa, grain sorghum, small
grains, tame pasture grasses, corn, peanuts, soybeans,
range grasses, trees, and other crops.

Management is needed to protect the soil from flooding
and to maintain soil tilth and fertility. The soil tilth and
fertility can be maintained by returning adequate
amounts of crop residue and fertilizer to the soil. The
quality of tame pasture grasses can be maintained or im-
proved by following suitable grazing practices, protecting
the soil from fire, and adding fertilizer where needed.

Flooding can be overcome by special design where
these soils are used for sanitary facilities, community
development, or recreation. Capability unit 1Iw-2; Loamy
Bottomland range site.

8—Cleora fine sandy loam. This deep, well drained,
nearly level soil is on flood plains. Slopes are smooth and
convex. Individual areas are 5 to 15 acres.

Typically the surface layer and the next layer are very
dark grayish brown fine sandy loam to a depth of 12
inches. The subsoil is dark brown fine sandy loam to a

depth of 25 inches. The underlying material is dark yel-
lowish brown fine sandy loam and yellowish brown loamy
fine sand to a depth of 60 inches.

About 15 percent of this mapping unit is included areas
of soils that are similar to Cleora soils except that the
subsoil and underlying materials are slightly more clayey,
small areas of soils that are similar to Cleora soils except
that the surface layer is slightly lighter in color, 2 percent
is soils that are similar to Cleora soils except that the
dark colored material is slightly thicker, and 2 percent is
Verdigris soils.

This scil is occasionally flooded. Permeability is
moderately rapid, and available water capacity is medium.
The soil is used mainly for tame pasture. It is also suited
to alfalfa, grain sorghum, small grains, corn, peanuts,
soybeans, trees, and other crops.

Management is needed to protect the soil from flooding
and to maintain soil structure and fertility. The soil tilth
and fertility can be maintained by returning adequate
amounts of crop residue and fertilizer to the soil. The
quality and quantity of tame pasture grasses can be main-
tained or improved by followng suitable grazing practices,
protecting the soil from fire, and applying the needed fer-
tilizer.

Flooding can be overcome by special design where this
soil is used for sanitary facilities, community develop-
ment, or recreation. Capability unit IIw-2; Loamy Bot-
tomland range site.

9—Cleora fine sandy loam, undulating. This deep,
well drained, nearly level through very gently sloping soil
is on flood plains. Slopes are undulating. Individual areas
are 5 to 15 acres.

Typically the surface layer is very dark grayish brown
fine sandy loam to a depth of 16 inches. The subsoil is
dark brown fine sandy loam to a depth of 36 inches. The
underlying material is brown loamy fine sand and fine
sandy loam to a depth of 72 inches.

About 15 percent of this mapping unit is included areas
of soils that are similar to Cleora soils except that the
surface layer is slightly lighter in color, and 10 percent is
soils that are similar to Cleora soils except that the sub-
soil and underlying material are slightly more clayey.
Also included are inextensive areas of Verdigris soils.

This soil is occasionally flooded. Permeability is
moderately rapid, and available water capacity is medium.

The soil is used mostly for tame pasture. It is suited to
alfalfa, grain sorghum, peanuts, small grains, corn,
soybeans, trees, and other crops.

Management is needed to protect the soil from flooding
and to maintain soil tilth and fertility. The soil tilth and
fertility can be maintained by returning adequate
amounts of crop residue and fertilizer to the soil. The
quality of tame pasture grasses can be maintained or im-
proved by following suitable grazing practices, protecting
the soil from fire, and applying the needed fertilizer.

Flooding can be overcome by special design where this
soil is used for sanitary facilities, community develop-
ment, or recreation. Capability unit ITe-3; Loamy Bottom-
land range site.
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10—Corbin silt loam, 1 to 3 percent slopes. This deep,
well drained, very gently sloping soil is on crests and side
slopes of uplands. Slopes are smooth and convex. In-
dividual areas are 10 to 30 acres.

Typically the surface layer is black silt loam to a depth
of 11 inches. The upper part of the subsoil is very dark
brown and dark brown silty clay loam to a depth of 30
inches. The middle part is reddish brown silty clay to a
depth of 64 inches. The lower part is mottled in shades of
brown, yellow, and gray silty clay to a depth of 74 inches.

About 10 percent of this mapping unit is included areas
of soils that are similar to Corbin soils except that the
thickness to bedrock is less than 60 inches, and 10 percent
is Norge soils. Also included are inextensive areas of
Grainola soils.

Permeability of this soil is slow, and available water
capacity is high. The soil is used mostly for range and hay
meadows. It is also suited to alfalfa, grain sorghum, smail
grains, tame pasture grasses, soybeans, corn, and other
CTOpS.

Management is needed to maintain tilth and fertility
and to control erosion. Minimum tillage and the use of
cover crops, including grasses and legumes, in the
cropping system reduce runoff and control erosion. The
tilth and fertility can be maintained by adding crop
residue and fertilizer to the soil. Erosion is a moderate
hazard. The quality of grasses can be maintained or im-
proved by using suitable grazing practices, protecting the
soil from fire, and adding fertilizer where needed.

The shrink-swell potential and low strength can be
overcome by special design where this soil is used for
community development. Capability unit Ile-1; Loamy
Prairie range site.

11—Corbin silt loam, 3 to 5 percent slopes. This deep,
well drained, gently sloping soil is on side slopes of
uplands. Slopes are smooth and convex. Individual areas
are 10 to 35 acres.

Typically the surface layer is very dark gray silt loam
to a depth of 9 inches. The upper part of the subseil is
very dark brown and dark brown silty clay loam to a
depth of 26 inches. The middle part is dark brown silty
clay to a depth of 41 inches. The lower part is silty clay
mottled in shades of red, yellow, brown, and gray to a
depth of 72 inches.

About 15 percent of this mapping unit is included areas
of Norge soils, and 5 percent is soils that are similar to
Corbin soils except that thickness to bedrock is less than
60 inches. Also included are inextensive areas of Lucien,
Grainola, and Pawhuska soils.

Permeability is slow and available water capacity is
high.

The soil is used mostly for range. It is also suited to
grain sorghum, small grains, corn, tame pasture grasses,
soybeans, and other grasses,

Management is needed to control ereosion and maintain
fertility and tilth. The severe erosion hazard can be
reduced by proper use of crop residue, terracing, and con-
tour farming. Where row crops are grown, contour farm-

ing and terraces are needed. Crops that produce large
amounts of residue should be managed for soil improve-
ment. Fertilizer should be added for economical produc-
tion. Minimum tillage and including grasses and legumes
in the cropping system reduce runoff and seil erosion.
The quality of grasses can be maintained or improved by
using suitable grazing practices, protecting the soil from
fire, and adding fertilizer where needed.

The shrink-swell potential and low strength can be
overcome by special design where this scil is used for
community development. Capability unit IIle-2; Loamy
Prairie range site.

12—Corbin-Pawhuska complex, 1 to 5 percent slopes.
This complex consists of small areas of Corbin and
Pawhuska soils that are so intermingled that they could
not be separated at the scale selected for mapping. These
soils are on crests and side slopes of uplands. Individual
areas of the mapping unit are 15 to 80 acres. Individual
areas of each soil are 1 to 15 acres.

The Corbin soil makes up about 40 percent of the
mapped acreage. It is a deep, well drained, very gently
sloping through gently sloping soil. It is on the slightly
higher, convex parts of the landscape. Typically the sur-
face layer and the next layer are very dark grayish
brown silt loam to a depth of 14 inches. The upper part of
the subsoil is dark brown and reddish brown silty clay
loam to a depth of 27 inches. The middle part is reddish
brown silty clay to a depth of 63 inches. The lower part is
silty clay loam coarsely mottled in shades of brown, yel-
low, and gray to a depth of 73 inches. The underlying
material is silty clay loam, shale, siltstone, and sandstone
coarsely mottled in shades of brown and gray to a depth
of 92 inches.

Permeability is slow and available water capacity is
high.

The Pawhuska soil makes up about 20 percent of the
mapped acreage. It is a deep, moderately well drained,
very gently sloping through gently sloping soil. It is on
the slightly lower, concave parts of the landscape. Typi-
cally the surface layer is very dark grayish brown silt
loam to a depth of 3 inches. The upper part of the subsoil
is dark brown and dark reddish gray silty clay to a depth
of 18 inches. The middle part is reddish brown silty clay
to a depth of 50 inches. The lower part is reddish brown
silty clay loam to a depth of 80 inches.

This soil has excessive amounts of exchangeable sodium
in the upper part of the subsocil. Available water capacity
is low, and permeability is very slow.

About 20 percent of this mapping unit is included areas
of soils similar to Corbin soils except that thickness to
bedrock is less than 60 inches, 15 percent is soils that are
similar to Pawhuska soils except that the upper part of
the subsoil has slightly less amounts of exchangeable
sodium, and 5 percent is Norge soils. Inextensive areas of
Liucien soils are also included.

These soils are used mostly for range and tame
pasture. They are also suited to grain sorghum, small
grains, soybeans, and other crops.
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Management is needed to improve and maintain tilth
and fertility, reduce surface crusting, and control erosion,
Returning adequate amounts of crop residue and fertil-
izer to these soils reduces surface crusting, controls ero-
sion, and helps maintain soil fertility. Tilling these soils on
the contour helps to control runoff and increase water in-
take. Tillage should be timely and kept to a minimum.
Tilling or grazing these soils when wet causes excessive
compaction. The quality of grasses can be maintained or
improved by using suitable grazing practices, protecting
the soil from fire, and adding fertilizer where needed.

The shrink-swell potential, high exchangeable sodium
content, and low strength can be overcome by special
design where these soils are used for community develop-
ment. Capability unit IVs-1; Corbin part in Loamy Prairie
range site, Pawhuska part in Shallow Claypan range site.

13—Coweta-Bates complex, 1 to & percent slopes.
This complex consists of small areas of Coweta and Bates
soils that are so intermingled that they could not be
separated at the scale selected for mapping. These soils
are on crests and side slopes of uplands. Individual areas
of the mapping unit are 10 to 160 acres. Individual areas
of each soil are 5 to 20 acres.

The Coweta soil makes up about 45 percent of the
mapped acreage. It is a shallow, well drained to somewhat
excessively drained, very gently sloping through sloping
soil, It is on the slightly higher, convex parts of the land-
scape. Typically the surface layer is very dark grayish
brown loam to a depth of 9 inches, The subseil is dark
brown loam to a depth of 16 inches. The underlying
material is sandstone bedrock.

This soil has moderate permeability and low available
water capacity.

The Bates soil makes up about 20 percent of the
mapped acreage. It is a moderately deep, well drained,
very gently sloping through sloping soil. It is on the
slightly lower, convex parts of the landscape. Typically
the surface layer is very dark grayish brown loam to a
depth of 12 inches. The subsoil is brown and yellowish
brown sandy clay loam to a depth of 26 inches. The un-
derlying material is sandstone bedrock.

This soil has moderate permeability and medium availa-
ble water capacity.

About 15 percent of this mapping unit is included areas
of soils that are similar to Coweta soils except that the
thickness to bedrock is less than 10 inches, 5 percent is
sandstone bedrock exposed at the surface, 5 percent is
Dennis soils, 5 percent is Prue soils, and 5 percent is
Steedman soils. Inextensive areas of soils that are similar
to Bates soils except that thickness to bedrock is 40 to 60
inches are also included.

These soils are used mostly for range and hay
meadows. They are also suited to tame pasture grasses.

Management is needed to keep the higher producing
grasses, forbs, and legumes growing vigorously. The
quality of vegetation can be maintained or improved by
following suitable grazing practices, protecting the soils
from fire, and applying needed fertilizer to hay meadow
grasses and tame pasture grasses.

The limitation of soil thickness to bedrock can be over-
come by special design where these soils are used for
community development. Capability unit VIs-3; Coweta
part in Shallow Prairie range site, Bates part in Loamy
Prairie range site.

14—Darnell-Stephenville complex, 1 to 8 percent
slopes. This complex consists of small areas of Darnell
and Stephenville soils that are so intermingled that they
could not be separated at the scale selected for mapping
(fig. 3). These soils are on crests and side slopes of
uplands. Individual areas of the mapping unit are 20 to
350 acres. Individual areas of each soil are 5 to 20 acres.

The Darnell soil makes up about 50 percent of the
mapped acreage. It is a shallow, well drained to somewhat
excessively drained, very gently sloping through sloping
soil. It is on the slightly higher part of the landsecape.
Typically the surface layer is very dark grayish brown
fine sandy loam to a depth of 4 inches. The subsoil is dark
brown fine sandy loam to a depth of 12 inches. The un-
derlying material is soft sandstone bedrock.

This soil has moderately rapid permeability and low
available water capacity.

The Stephenville soil makes up about 20 percent of the
mapped acreage. It is a moderately deep, well drained,
very gently sloping through sloping soil. It is on the
slightly lower, convex parts of the landscape. Typieally
the surface layer is very dark brown fine sandy loam to a
depth of 3 inches. The subsurface layer is brown fine
sandy loam to a depth of 8 inches. The upper part of the
subsoil is strong brown sandy clay loam to a depth of 21
inches. The lower part is mottled in shades of brown and
red sandy clay loam to a depth of 26 inches. The underly-
ing material is soft sandstone bedrock.

This soil has moderate permeability and medium availa-
ble water capacity.

About 10 percent of this mapping unit is included areas
of Niotaze soils, 5 percent is Gasil soils, 5 percent is
Steedman soils, 5 percent is soils that are similar to Dar-
nell soils except that the thickness to bedrock is less than
10 inches, and 5 percent is soils that are similar to
Stephenville soils except that thickness to bedrock is 40
to 60 inches. Inextensive areas of Coweta, Bates, Teller,
Konawa, Dougherty, Eufaula, and Shidler soils are also
included.

These soils are used mostly for range. They are also
suited to tame pasture grasses and trees for firewood.

Management is needed to keep the more desirable and
productive vegetation growing vigorously. The quantity
and quality of vegetation can be maintained or improved
by controlling brush, following suitable grazing practices,
and applying needed fertilizer to tame pasture grasses.

The limitation of soil thickness to bedrock can be over-
come by special design where these ‘soils are used for
community development, Capability unit VIs-3; Darnell
part in Shallow Savannah range site, Stephenville part in
Sandy Savannah range site.

15—Dennis silt loam, 1 to 3 percent slopes. This deep,
moderately well drained, very gently sloping soil is on
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valleys and side slopes of uplands. Slopes are smooth and
convex. Individual areas are 20 to 60 acres.

Typically the surface layer is very dark brown silt loam
to a depth of 13 inches. The upper part of the subsoil is
dark brown and brown silty clay loam to a depth of 32
inches. The middle part is brown silty clay to a depth of
42 inches. The lower part is silty clay mottled in shades of
brown and red to a depth of 62 inches.

About 30 percent of this mapping unit is included areas
of soils that are similar to Dennis soils except that
thickness to bedrock is less than 60 inches, 10 percent is
Okemah soils, and 5 percent is Steedman soils. Inexten-
sive areas of Bates, Coweta, Parsons, and Pawhuska soils
are also included.

This soil has a seasonal water table 2 to 3 feet below
the surface. Permeability is slow, and available water
capacity is high. The soil is used mainly for tame pasture,
hay meadows, and range. It is also suited to alfalfa, grain
sorghum, small grains, corn, soybeans, and other crops.

Management is needed to maintain soil tilth and fertili-
ty and to control erosion. Minimum tillage and the use of
cover crops, including grasses and legumes, in the
cropping system help to reduce runoff and control ero-
sion. The tilth and fertility can be maintained by adding
crop residue and fertilizer to the soil. Erosion is a
moderate hazard. The quality of grasses can be main-
tained or improved by following suitable grazing prac-
tices, protecting the soil from fire, and adding fertilizer
where needed.

The shrink-swell potential, low strength, and wetness
can be overcome by special design where this soil is used
for community development. Capability unit ITe-1; Loamy
Prairie range site.

16—Dennis silt loam, 3 to 5 percent slopes. This deep,
moderately well drained, gently sloping soil is on side
slopes of uplands. Slopes are smooth and convex. In-
dividual areas are 10 to 40 acres.

Typically the surface layer is very dark brown silt loam
to a depth of 11 inches. The upper part of the subsoil is
very dark grayish brown and brown silty clay loam to a
depth of 31 inches. The lower part is silty clay mottled in
shades of brown and red to a depth of 62 inches.

About 30 percent of this mapping unit is included areas
of soils that are similar to Dennis soils except that the
thickness to bedrock is less than 60 inches, 5 percent is
soils that are similar to Dennis soils except that the sur-
face layer has been thinned by erosion, 10 percent is
Steedman soils, and 3 percent is Okemah soils. Inexten-
sive areas of Bates, Coweta, and Pawhuska soils are alse
included.

This soil has a seasonal water table 2 to 3 feet below
the surface. Permeability is slow, and available water
capacity is high.

The soil is used mainly for tame pasture and range. It
is also suited to grain sorghum, small grains, corn,
soybeans, and other crops.

Management is needed to maintain fertility and tilth
and to protect the soil from excessive erosion. Terracing,

contour farming, and using crop residue are needed in
controlling erosion, conserving moisture, and maintaining
soil tilth. Crop residue should be returned to the soil, fer-
tilizer should be applied where needed, and excessive til-
lage should be avoided. The quality of grasses can be
maintained or improved by using suitable grazing prac-
tices, protecting the soil from fire, and adding fertilizer
where needed.

The shrink-swell potential, low strength, and wetness
can be overcome by special design where this seil is used
for community development. Capability unit Ille-2;
Loamy Prairie range site.

17—Dennis-Carytown complex, 1 to 5 percent slopes.
This complex consists of small areas of Dennis and
Carytown soils that are so intermingled that they could
not be separated at the scale selected for mapping. These
soils are on side slopes and valleys of uplands. Individual
areas of the mapping unit are 25 to 125 acres. Individual
areas of each soil are 1 to 20 acres.

The Dennis soil makes up about 30 percent of the
mapped acreage. It is a deep, moderately well drained,
very gently sloping through gently sloping soil. It is on
the slightly higher, convex parts of the landscape. Typi-
cally the surface layer is very dark grayish brown silt
loam to a depth of 9 inches, The upper part of the subsoil
is very dark grayish brown silty clay loam to a depth of
18 inches. The middle part is dark brown and brown silty
clay to a depth of 38 inches. The lower part is silty clay
coarsely mottled in shades of gray and brown te a depth
of 72 inches.

This soil has a seasonal water table 2 to 3 feet below
the surface. Permeability is slow, and available water
capacity is high. ‘

The Carytown soil makes up about 20 percent of the
mapped acreage. It is a deep, poorly drained, very gently
sloping soil. It is on the:'slightly lower, concave parts of
the landscape. Typically the surface layer is very dark
grayish brown silt loam to a depth of 9 inches. The upper
part of the subsoil is very dark grayish brown, dark gray-
ish brown, and dark brown silty clay to a depth of 38
inches. The lower part is silty clay coarsely mottled in
shades of gray and brown to a depth of 72 inches.

This soil has excessive amounts of exchangeable sodium
in the upper part of the subsoil. A seasonal water table is
at the surface to 1 foot below the surface. Permeability is
very slow, and available water capacity is low.

About 25 percent of this mapping unit is included areas
of soils that are similar to Dennis soils except that
thickness to bedrock is less than 60 inches, 10 percent is
soils that are similar to Carytown soils except that
thickness to bedrock is less than 60 inches, 10 percent is
Bates soils, and 5 percent is Okemah soils.

These soils are used mainly for range and tame
pasture. They are also suited to grain sorghum, small
graing, soybeans, and other crops.

Management is needed to improve and maintain tilth
and fertility, reduce surface crusting, and control erosion.
Returning adequate amounts of crop residue and fertil-
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izer reduces surface crusting, controls erosion, and helps
maintain fertility. Tilling these soils on the contour and at
variable depths helps to control runoff and increase water
intake. Tillage should be timely and kept to a minimum.
Tilling or grazing these soils when wet causes excessive
compaction. The quality of grasses can be maintained or
improved by using suitable grazing practices, protecting
the soils from fire, and adding fertilizer where needed.

The shrink-swell potential, high exchangeable sodium
content, and low strength can be overcome by special
design where these soils are used for community develop-
ment. Capability unit 1Vs-1; Dennis part in Loamy Prairie
range site, Carytown part in Shallow Claypan range site.

18—Dennis-Verdigris complex, 0 to 12 percent slopes.
This complex consists of small areas of Dennis and Ver-
digris soils so intermingled that they could not be
separated at the scale selected for mapping. These soils
are in drainageways. Individual areas of the mapping unit
are 15 to 60 acres. Individual areas of each soil are 3 to 15
acres.

The Dennis soil makes up about 30 percent of the
mapped acreage. It is a deep, moderately well drained,
very gently sloping through gently sloping soil. It is on
side slopes of narrow upland drainageways. Typically the
surface layer is very dark brown silt loam to a depth of
10 inches. The upper part of the subsoil is dark brown
silty clay loam to a depth of 16 inches. The middle part is
brown silty clay loam and silty clay to a depth of 36
inches. The lower part is silty clay mottled in shades of
gray and brown to a depth of 64 inches. Below this is
shale bedrock with thin layers of sandstone.

This soil has a seasonal water table 2 to 3 feet below
the surface. Permeability is slow, and available water
capacity is high.

The Verdigris soil makes up about 20 percent of the
mapped acreage. It is a deep, moderately well drained,
nearly level through very gently sloping soil. It is on con-
cave flood plains. Typically the surface layer is black silt
loam to a depth of 9 inches. The next layer is very dark
brown silt loam to a depth of 19 inches. The subsoil is
very dark grayish brown silty clay loam to a depth of 32
inches. The underlying material is dark grayish brown
silty clay loam to a depth of 60 inches.

This soil is frequently flooded. Permeability is
moderate, and available water capacity is high.

About 10 percent of this mapping unit is included areas
of very gently sloping through strongly sloping soils that
are similar to Dennis soils except that the thickness to
bedrock is less than 60 inches; these soils are on the sides
of prairie drainageways. About 30 percent is soils on
uplands, such as Apperson, Bates, Corbin, Minco, Norge,
Okemah, Parsons, Pawhuska, Prue, Steedman, Vanoss,
and Woleo soils; and 10 percent is soils on flood plains,
such as Barnsdall, Choska, Mason, Osage, and Wynona
soils.

These soils are used mostly for range and tame
pasture.

Management is needed to reduce runoff, control ero-
sion, and divert water from higher-lying soils in some
areas. The quality and quantity of grasses can be main-
tained or improved by following suitable growing prac-
tices, protecting the soil from fire, and applying needed
fertilizer. Slope and flooding can be overcome by special
design where these soils are used for community develop-
ment. Capability unit Vle-1; Dennis part in Loamy
Prairie range site, Verdigris part in Loamy Bottomland
range site.

19—Dougherty loamy fine sand, 1 to 3 percent slopes.
This deep, well drained, very gently sloping soil is on the
crests of uplands. Slopes are convex and concave. In-
dividual areas are 20 to 50 acres.

Typically the surface layer is very dark grayish brown
loamy fine sand to a depth of 7 inches. The subsurface
layer is brown loamy fine sand to a depth of 24 inches.
The upper part of the subsoil is reddish brown sandy clay
to a depth of 36 inches. The lower part of the subsoil is
yellowish red sandy clay loam to a depth of 55 inches. The
underlying material is yellowish red loamy fine sand to a
depth of 62 inches.

About 15 percent of this mapping unit is included areas
of soils that are similar to Dougherty soils except that the
subsoil colors are more brown, 10 percent is Konawa soils,
5 percent is Eufaula soils, and 5 percent is Gasil soils.

This soil has moderate permeability and medium availa-
ble water capacity. It is used mainly for range, tame
pasture grasses, and trees for firewood and posts. It is
also suited to grain sorghum, peanuts, small grains, and
other crops.

Management is needed to control soil blowing and
maintain soil fertility. Soil blowing can be controlled by
stripcropping and by using cover crops that produce a
large amount of residue. Tillage practices that leave most
of the residue on the soi! surface are desirable. Crops and
tame pasture grasses can be maintained or improved by
following suitable grazing practices, protecting the soil
from fire, controlling brush, and applying needed fertil-
izer.

These soils are adapted to community development,
Where they are used for recreational development, the
sandy surface layer can be overcome by special design.
Capability unit I11e-6; Deep Sand Savannah range site,

20—Dougherty loamy fine sand, 3 to 8 percent slopes.
This deep, well drained, gently sloping through sloping
soil is on crests and side slopes of uplands. Slopes are
convex and concave. Individual areas are 25 to 80 acres.

Typically the surface layer is dark brown loamy fine
sand to a depth of 6 inches. The subsurfuce layer is
brown loamy fine sand to a depth of 22 inches. The sub-
soil is yellowish red sandy clay loam to a depth of 50
inches. The underlying material is yellowish red loamy
fine sand to a depth of 72 inches.

About 15 percent of this mapping unit is included areas
of Konawa soils, 5 percent is Eufaula soils, and 10 percent
is soils that are similar to Dougherty soils except that the
subsoil is slightly less red and brown.
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This soil has moderate permeability and medium availa-
ble water capacity. It is used mostly for range, tame
pasture grass, and trees for firewood and posts. It is also
suited to grain sorghum, peanuts, small grains, and other
Crops.

Controlling soil blowing and water erosion and main-
taining fertility are the main concerns of management.
Seil blowing and water erosion can be controlled by plant-
ing to grasses, stripcropping, and using cover crops that
produce a large amount of residue. Tillage practices that
leave most of the residue on the soil surface are desira-
ble. Crops and tame pasture grasses need application of
fertilizer. The quality of grasses can be maintained or im-
proved by following suitable grazing practices, protecting
the soil from fire, controllng brush, and applying needed
fertilizer.

These soils are adapted to community development.
Where they are used for recreational development, the
sandy surface layer should be overcome by special design.
Capability unit 1Ve-5; Deep Sand Savannah range site.

21—Eufaula loamy fine sand, 3 to 15 percent slopes.
This deep, somewhat excessively drained, gently sloping
through moderately steep soil is on crests and side slopes
of uplands (fig. 4). Slopes are convex and concave. In-
dividual areas are 30 to 80 acres.

Typically the surface layer is very dark grayish brown
loamy fine sand to a depth of 5 inches. The subsurface
layer is light yellowish brown fine sand to a depth of 48
inches. The subsoil is alternating layers of pink fine sand
and yellowish red loamy fine sand to a depth of 72 inches.

About 10 percent of this mapping unit is included areas
of soils that are similar to Eufaula soils except that the
subsoil is slightly more clayey, 15 percent is Dougherty
soils, and 7 percent is soils that are similar to Eufaula
soils except that the thickness to the subsoil is more than
72 inches.

This soil has rapid permeability and low available water
capacity. It is used mostly for range, tame pasture, and
trees for firewood and posts.

The quality of grasses can be maintained or improved
by controlling brush, following suitable grazing practices,
and protecting the soil from fire. Application of fertilizer
on tame pasture grasses is needed. ‘

The rapid intake of water and the slope can be over-
come by special design where these soils are used for
sanitary facilities. Capability unit Vle-d; Deep Sand
Savannah range site.

22—Eufaula-Dougherty complex, 0 to 3 percent
slopes. This complex consists of small areas of Eufaula
and Dougherty soils so intermingled that they could not
be separated at the scale selected for mapping. These
soils are on crests of uplands. Slopes are convex and con-
cave. Individual areas of the mapping unit are 20 to 120
acres. Individual areas of each soil are 5 to 30 acres,

Eufaula soil makes up about 75 percent of the mapped
acreage. It is a deep, somewhat excessively drained,
nearly level through very gently sloping soil. It is convex,
uneven, slightly higher areas. Typically the surface layer

is very dark grayish brown loamy fine sand to a depth of
6 inches. The subsurface layer is pale brown loamy fine
sand to a depth of 58 inches. The subsoil is alternating
layers of light brown fine sand and yellowish red loamy
fine sand to a depth of 72 inches.

This soil has rapid permeability and low available
moisture capacity.

Dougherty soil makes up about 15 percent of the
mapped acreage. It is a deep, well drained soil in slightly
lower areas. Typically the surface layer is very dark
grayish brown loamy fine sand to a depth of 7 inches. The
subsurface layer is brown loamy fine sand to a depth of
35 inches. The upper part of the subsoil is reddish brown
sandy clay loam to a depth of 52 inches. The lower part is
yellowish red fine sandy loam to a depth of 59 inches. The
underlying material is yellowish red loamy fine sand to a
depth of 72 inches.

This soil has moderate permeability and medium availa-
ble water capacity.

About 10 percent of this mapping unit is included areas
of soils that are similar to Dougherty soils except that the
subsoil is more brown. Inextensive areas of Gasil soils are
also included.

These soils are used mostly for tame pasture. They are
also suited to range grasses, trees for firewood and posts,
grain sorghums, peanuts, small grains, and other crops.

Management is needed to maintain or improve fertility
and to control soil blowing. Stripcropping, minimum til-
lage, cover crops, crops that produce large amounts of
residue, and addition of fertilizer help control soil erosion.
The quality of grasses can be maintained or improved by
controlling brush, following suitable grazing practices, and
protecting the soil from fire. Application of fertilizer on
pasture grasses is needed.

These soils are adapted to community development.
Where they are used for recreational development, the
sandy surface layer can be overcome by special design.
Capability unit IVs-2; Deep Sand Savannah range site.

23—Foraker-Shidler complex, 12 to 25 percent slopes.
This complex consists of small areas of Foraker and Shi-
dler soils so intermingled that they could not be
separated at the scale selected for mapping. These soils
are on crests and side slopes of uplands. Slopes are
smooth and convex. Individual areas of the mapping unit
are 20 to 250 acres. Individual areas of each soil are 1 to
15 acres.

The Foraker soil makes up about 45 percent of the
mapped acreage. It is a moderately deep, moderately well
drained, moderately steep or steep soil in less stony areas
between contour bands of Shidler soils. Typically the sur-
face layer is black silty clay loam to a depth of 8 inches.
The upper part of the subsoil is very dark gray silty clay
loam to a depth of 11 inches. The middle part is dark gray
silty clay to a depth of 26 inches. The lower part is olive
gray shaly silty clay to a depth of 38 inches. Below this is
shale bedrock.

This soil has slow permeability and medium available
water capacity. A seasonal water table is at the surface to
2 feet below the surface.
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The Shidler soil makes up about 30 percent of the
mapped acreage. [ is 4 shallow, well drained, moderately
steep soil in more stony bands between areas of Foraker
soils. Typically the surface layer is very dark brown silty
clay loam to a depth of 8 inches. Below this layer is hard
limestone bedrock.

This soil has moderate permeability and low available
water capacity.

About b percent of this mapping unit is included areas
of Apperson soils, 5 percent is Coweta soils, 5 percent is
Grainola soils, and 5 percent is Summit soils. Also in-
cluded are small areas of soils that are similar to Shidler
soils except that the surface layer is slightly more clayey.

These soils are used mostly for range. The limestone
bedrock of Shidler soil is mined for gravel and other uses
in some areas,

The quality and quantity of grasses can be maintained
or improved by controlling brush, following suitable graz-
ing practices, and protecting the soils from fire.

The shrink-swell potential, low strength, slope, and
thickness to bedrock can be overcome by special design
where these soils are used for community development.
Capability unit VIIs-2; Foraker part in Loamy Prairie
range site, Shidler part in Very Shallow range site.

24—Gasil fine sandy loam, 3 to 5 percent slopes. This
deep, well drained, gently sloping soil is on side slopes of
uplands. Slopes are smooth and convex, Individual areas
are 10 to 30 acres.

Typically the surface layer is very dark grayish brown
fine sandy loam to a depth of 8 inches. The subsurface
layer is brown fine sandy loam to a depth of 14 inches.
The upper part of the subsoil is brown, strong brown, and
yellowish brown sandy eclay loam to a depth of 51 inches.
The lower part is sandy clay loam mottled in shades of
gray and brown to a depth of 74 inches.

About, 15 percent of this mapping unit is included areas
of soils that are similar to Gasil soils except that the
thickness to bedrock is less than 60 inches, and 5 percent
is soils that are similar to Gasil soils except for slight
wetness. Also included are inextensive areas of Darnell,
Konawa, and Stephenville soils.

This soil has moderate permeability and medium availa-
ble water capacity. It is used mostly for tame pasture,
range, and trees for firewood and posts. It is also suited
to grain sorghum, peanuts, small grain, and other crops.

The main concerns of management are controlling ero-
sion and maintaining tilth and fertility. Erosion can be
reduced by proper use of crop residue, terraces, and con-
tour farming. Crops that produce large amounts of
residue should be managed for soil improvement.
Minimum tillage and grasses and legumes in the cropping
system reduce runoff and soil erosion. The quality of
grasses can be maintained or improved by following suita-
ble grazing practices, protecting the soil from fire, con-
trolling brush, and adding fertilizer where needed.

Low strength can be overcome by special design where
this soil is used for community development. Capability
Unit [Tle-5, Sandy Savannah range site.

25—Grainola-Shidler complex, 12 to 25 percent
slopes. This complex consists of small areas of Grainola
and Shidler soils that are so intermingled that they could
not be separated at the scale selected for mapping. These
soils are on crests and side slopes of uplands. Slopes are
smooth and convex. Individual areas of the mapping unit
are 20 to 250 acres. Individual areas of each soil are 1 to
15 acres,

The Grainola soil makes up about 55 percent of the
mapped acreage. It is 2 moderately deep, well drained,
moderately steep or steep soil in less stony areas between
contour bands of Shidler soil. Typically the surface layer
is dark reddish brown silty clay loam to a depth of 8
inches. The upper part of the subsoil is reddish brown
silty clay loam to a depth of 13 inches. The lower part is
dark reddish brown silty clay to a depth of 36 inches. The
underlying material is shale bedrock.

This soil has slow permeability and medium available
water capacity.

The Shidler soil makes up about 25 percent of the
mapped acreage. It is a shallow, well drained, moderately
steep soil in more stony bands between areas of Grainola
soil, Typically the surface layer is dark brown silty clay
loam to a depth of 8 inches. Below this layer is hard
limestone bedrock.

This soil has moderate permeability and low available
water capacity.

About 10 percent of this in mapping unit is included
areas of Corbin soils, b percent is Foraker soils, and 5
percent is soils that are similar to Shidler soils except
that the surface layer is slightly more clayey or more red.

These soils are used mostly for range. The quality of
grasses can be maintained or improved by following suita-
ble grazing practices and protecting the soils from fire.

The shrink-swell potential, low strength, slope, and
thickness to bedrock can be overcome by special design
where these soils are used for community development.
Capability unit VIIs-3; Grainola part in Shallow Prairie
range site, Shidler part in Very Shallow range site.

26—Kiomatia loamy fine sand. This deep, well
drained, very gently sloping seil is on flood plains. Slopes
are convex and concave. Individual areas are 20 to 80
acres.

Typically the surface layer is brown loamy fine sand to
a depth of 17 inches. The underlying material is brown
loamy fine sand to a depth of 65 inches.

About 20 percent of this mapping unit is included areuas
of soils that are similar to Kiomatia soils except that the
surface layer is slightly darker, 15 percent is soils that
are similar to Kiomatia soils except that the underlying
mg}teria] is slightly more clayey, and 5 percent is Choska
soils.

This soil is occasionally flooded, and the seasonal water
table is 4 to 10 feet below the surface. Permeability is
rapid, and available water capacity is low. The soil is used
mostly for alfalfa, grain sorghum, small grains, and corn.
It is also suited to soybeans, tame pasture grasses, range
grasses, peanuts, and trees.
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Management is needed to maintain fertility, reduce
flooding, and protect the soil from blowing. Soil blowing
can be controlled by stripcropping, growing cover crops,
and using crop residue. Plant cover is needed in winter
and in spring to protect the soil from blowing. Sown crops
can be grown continuously if fertilizer is added and crop
residue is managed for soil improvement. Crop residue
should be returned to the soil and excessive tillage should
be avoided. The quality of grasses can be maintained or
improved by following suitable grazing practices, con-
trolling brush, adding fertilizer, and protecting the soil
from fire.

Flooding can be overcome by special design where this
soil is used for recreational development. Capability unit
111s-2; Sandy Bottomland range site.

27—Kiomatia soils. This mapping unit consists of Kio-
matia soils and other soils which are closely associated in
an irregular pattern on uneven, low, convex ridges and
concave valleys. Individual areas of the soils are large
enough to map separately, but because of present and
predicted use and response to management, they are not
mapped separately. Slopes are nearly level through very
gently sloping. Individual areas of the mapping unit are
15 to 45 acres. Individual areas of each soil are 10 to 30
acres.

Kiomatia soils make up about 65 percent of the mapped
acreage. The surface layer is variable and includes loamy
fine sand, fine sandy loam, very fine sandy loam, and clay
loam. Kiomatia soils are deep, well drained, nearly level
through very gently sloping soils on flood plains. They are
on low ridges. Typically the surface layer is dark grayish
brown loamy fine sand to a depth of 16 inches. The un-
derlying material is brown loamy fine sand to a depth of
30 inches and light brown fine sand to a depth of 60
inches.

This soil is frequently flooded, and the seasonal water
table is 3 to 5 feet below the surface. Permeability is
rapid, and available water capacity is low.

About 15 percent of this mapping unit is included areas
of Pursley Variant soils, 10 percent is Choska soils, and
10 percent is soils that are similar to Kiomatia soils ex-
cept that the underlying material is slightly less sandy.
These included soils are frequently flooded and are in
slightly lower areas.

The soils in this mapping unit are used for tame
pasture, range, and woodland.

Management is needed to maintain fertility, reduce
flooding, and protect the soil from blowing. The quality of
grasses can be maintained by following suitable grazing
practices, adding fertilizer, controlling brush, and protect-
ing the soil from fire.

Flooding can be overcome by special design where this
soil is used for recreational development. Capability unit
Vw-2; Sandy Bottomland range site.

28—Konawa loamy fine sand, 3 to 8 percent slopes,
eroded. This deep, well drained, gently sloping through
sloping soil is on side slopes of uplands. Slopes are smooth
and convex. Individual areas are 5 to 25 acres.

Typically the surface layer is brown loamy fine sand to
a depth of 6 inches. The subsurface layer is brown loamy
fine sand to a depth of 15 inches. The upper part of the
subsoil is reddish brown sandy clay loam to a depth of 30
inches. The lower part is yellowish red sandy clay loam to
a depth of 43 inches, The underlying material is yellowish
red loamy fine sand to a depth of 62 inches.

About 15 percent of this mapping unit is included areas
of Dougherty soils, and 10 percent is soils that are similar
to Konawa soils except that the surface and subsurface
layers have been removed by water erosion and the sub-
soil is exposed. A few noncrossable gullies are present.

This soil has moderate permeability and medium availa-
ble water capacity. It is used mostly for range and tame
pasture. It is also suited to grain sorghum, peanuts, small
grains, and other crops.

Management is needed to control ercsion and maintain
fertility. Erosion can be controlled by growing cover
crops, planting on the contour, and properly managing
residue, Tilling of the soil should be held to a minimum.
Crops and tame pasture grasses need application of fertil-
izer. The quality of grasses can be maintained or im-
proved by following suitable grazing practices, controlling
brush, protecting the soil from fire, and applying needed
fertilizer.

These soils are adapted to community development.
Where they are used for recreational development, the
sandy surface layer and the gullies can be overcome by
special design. Capability unit IVe-G; Deep Sand Savan-
nah range site.

29—Lightning silt loam. This deep, somewhat poorly
drained, nearly level soil is on flood plains. Slopes are
smooth and concave. Individual areas are 10 to 80 acres.

Typieally the surface layer is very dark grayish brown
silt loam to a depth of T inches. The subsurface layer is
dark grayish brown silty clay loam to a depth of 10
inches. The upper part of the subsoil is dark grayish
brown siity clay loam to a depth of 37 inches and dark
grayish brown and dark brown silty clay to a depth of 72
inches.

About 10 percent of this mapping unit is included areas
of soils that are similar to Lightning soils except that the
upper part of the subsoil has more exchangeable sodium,
5 percent is Osage soils, and b percent is Mason soils.

This soil has a seasonal water table at the surface to 2
feet below the surface. Permeability is very slow, and
available water capacity is medium. The soil is occa-
sionally flooded. It is used mostly for range and tame
pasture. It is also suited to prain sorghum, small grains,
soybeans, corn, trees, and other crops.

Concerns of management are controlling flooding, im-
proving surface drainage, and improving or maintaining
tilth and fertility. Returning adequate amounts of crop
residue and fertilizer to the soil maintains desirable tilth
and fertility. Tillage should be timely and kept to a
minimum, Tilling or grazing these soils when wet causes
excessive compaction. A drainage siphon is needed to
remove excess water. The quality of grasses can be main-
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tained or improved by following suitable grazing prac-
tices, controlling brush, protecting the soil from fire, and
applying needed fertilizer.

The slow intake of water and the flooding can be over-
come by special design where this soil is used for recrea-
tional development. Capability unit IIIw-1; Heavy Bot-
tomland range site.

30—Lula silt loam, 1 to 3 percent slopes. This deep,
well drained, very gently sloping soil is on crests of
uplands. Slopes are smooth and convex. Individual areas
are 40 to 200 acres.

Typically the surface layer is dark brown silt loam to a
depth of 10 inches. The upper part of the subsoil is dark
reddish brown silty clay loam to a depth of 18 inches. The
lower part is reddish brown silty clay loam to a depth of
49 inches. Below this is hard limestone bedrock.

About 20 percent of this mapping unit is included areas
of Catoosa soils, and 10 percent is soils that are similar to
Lula soils except that thickness to bedrock is more than
G0 inches. Inextensive areas of Apperson, Shidler, and
Wolco soils are also included.

This soil has moderate permeability and high available
water capacity.

The soil is used mostly for range but is also suited to
alfalfa, grain sorghum, small grains, tame pasture grasses,
corn, soybeans, and other crops.

Management is needed to maintain tilth and fertility
and to control erosion. Minimum tillage and the use of
cover crops, including grasses and legumes, in the
cropping system reduce runoff and control erosion. The
tilth and fertility can be maintained by adding crop
residue and fertilizer. Erosion is 2 moderate hazard. The
quality of grasses can be maintained or improved by fol-
lowing suitable grazing practices, protecting the soil from
fire, and applying needed fertilizer.

Where this soil is used for community development, the
shrink-swell and low strength can be overcome by special
design, Capability unit 1Ie-2; Loamy Prairie range site.

31—Mason silt loam, 0 to 1 percent slopes. This deep,
well drained to moderately well drained, nearly level soil
is on flood plains. Slopes are smooth and convex. In-
dividual areas are 30 to 170 acres.

Typically the surface layer and the next layer are very
dark grayish brown silt loam to a depth of 13 inches. The
upper part of the subsoil is dark brown silty clay loam to
a depth of 21 inches. The lower part is brown silty clay
loam to a depth of 96 inches.

About 20 percent of this mapping unit is included areas
of soils that are similar to Mason soils except that the
subsoil is slightly more clayey, 15 percent is soils that are
similar to Mason soils except that the upper part of the
subsoil has grayish mottles, and 15 percent is soils that
are similar to Mason soils except that the subsoil has red-
dish colors.

This soil is rarely flooded. Permeability is moderate,
and available water capacity is high. The soil is used
mostly for small grains, grain sorghum, corn, alfalfa,
soybeans, tame pasture grasses, range grasses, and trees,

Management is needed to maintain fertility and tilth.
Using crop residue for soil improvement, using legumes
and grasses in the cropping system, adding fertilizer, and
avoiding excessive tillage are desirable practices.

Flooding can be overcome by special design where this
soil is used for recreational development. Capability unit
I-1: Loamy Bottomland range site.

32—Mason silt loam, 1 to 3 percent slopes. This deep,
well drained to moderately well drained, very gently slop-
ing soil is on flood plains. Slopes are smooth and convex.
Individual areas are 5 to 25 acres.

Typically the surface layer is very dark grayish brown
silt loam to a depth of 8 inches. The upper part of the
subsoil is dark brown silty clay loam to a depth of 16
inches. The lower part is brown silty clay loam to a depth
of GO inches.

About 40 percent of this mapping unit is included areas
of soils that are similar to Mason soils except that they
are steeper and that the subsoil is slightly less clayey, 15
percent is soils that are similar to Mason soils except that
the dark colored layers are slightly less thick in the upper
part of the soil, and 5 percent is soils that are similar to
Mason soils except that the upper part of the subsoil has
grayish mottles.

This soil is rarely flooded. Permeability is moderately
slow, and available water capacity is high. The soil is used
mostly for tame pasture. It is also suited to alfalfa, grain
sorghum, small grains, corn, soybeans, range grasses,
trees, and other erops.

Mandgement is needed to control erosion and to main-
tain tilth and fertility. Using crop residue for soil im-
provement, using grasses and legumes in the cropping
system, adding fertilizer, and avoiding excessive tillage
are desirable practices. The quality of grasses can be
maintained or improved by following suitable grazing
practices, controlling brush, protecting the soil from fire,
and applying needed fertilizer.

Flooding can be overcome by special design where
these soils are used for recreational development. Capa-
bility unit IIe-2; Loamy Bottomland range site.

33—Mason-Drummond complex, 0 to 1 percent
slopes. This complex consists of small areas of Mason and
Drummond soils that are so intermingled that they could
not be separated at the scale selected for mapping (fig. 5).
These soils are on flood plains. Individual areas of the
mapping unit are 5 to 40 acres. Individual areas of each
soil are 1 to 15 acres.

Mason soil makes up about 30 percent of the mapped
acreage. It is a deep, well drained to moderately well
drained, nearly level soil. Tt is on slightly higher, convex
parts of the landscape. Typically the surface layer is very
dark brown silt loam to a depth of 12 inches. The upper
part of the subsoil is very dark brown silty clay loam to a
depth of 21 inches. The middle part is very dark grayish
brown silty clay loam to a depth of 57 inches. The lower
part is dark brown silty clay loam to a depth of 86 inches.

This soil is rarely flooded. Permeability is moderately
slow, and available water capacity is high.
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Drummond soil makes up 25 percent of the mapped acre-
age. It is a deep, somewhat poorly drained, nearly level
soil. It is on the slightly lower, concave parts of the land-
scape. Typically the surface layer is dark grayish brown
silt loam to a depth of 5 inches., The upper part of the
subsoil is very dark gray silty clay to a depth of 17
inches, very dark grayish brown silty clay to a depth of
31 inches, and dark grayish brown silty clay to a depth of
43 inches. The lower part is dark brown silty clay to a
depth of 80 inches.

This soil has a seasonal water table 2 to 6 feet below
the surface and excessive amounts of exchangeable sodi-
um in the upper part of the subsoil. It is rarely flooded.
1Permealbility is very slow and available water capacity is
ow.

About 30 percent of this mapping unit is included areas
of soils that are similar to Mason and Drummond soils ex-
cept that they are gradational in development between
these soils, 5 percent is Osage soils, 5 percent is Verdigris
soils, and 5 percent is Wynona soils. Inextensive areas of
Cleora and Barnsdall soils are also included.

These soils are used mostly for tame pasture and
range. They are also suited to alfalfa, grain sorghum,
small grains, soybeans, trees, and other crops.

Maintaining seil tilth and fertility, improving surface
drainage, and overcoming high exchangeable sodium are
the main concerns of management. Using crop resudue
for soil improvement, avoiding tilling the soil when wet,
applying fertilizer and gypsum, and installing drainage
systems are desirable practices. The quality of grasses
can be maintained or improved by following suitable graz-
ing practices, controlling brush, protecting the soils from
fire, and applying needed fertilizer.

Flooding, slow water intake, wetness, and high
exchangeable sodium can be overcome by special design
where these soils are used for recreational development.
Capability unit ITIs-1; Mason part in Loamy Bottomland
range site, Drummond part in Alkali Bottomland range
site.

34—-Minco silt loam, 5 to 8 percent slopes. This deep,
well drained, sloping soil is on side slopes of uplands.
Slopes are smooth and convex. Individual areas are 15 to
5( acres.

Typically the surface layer is dark brown silt loam to a
depth of 10 inches. The next layer is dark brown silt loam
to a depth of 19 inches. The subsoil is reddish brown silt
loam to a depth of 38 inches. The underlying material is
yellowish red silt loam to a depth of 62 inches.

About 10 percent of this mapping unit is included areas
of soils that are similar to Minco soils except that the sur-
face layer and the next layers are thinner, 5 percent is
Norge soils, and 5 percent is Teller soils.

This soil has moderate permeability and high availahle
water capacity. It is used mostly for tame pasture and
range. It is also suited to small grains and other erops.

Management is needed to control erosion and maintain
fertility and structure. The very severe hazard of erosion
can be controlled by terracing, contour farming, strip-

cropping, and using high-residue crops in the cropping
system. Using crop residue and fertilizer helps maintain
soil tilth and fertility. The quality of grasses can be main-
tained or improved by following suitable grazing prac-
tices, controlling brush, protecting the soil from fire, and
applying needed fertilizer.

The low strength can be overcome by special design
where this soil is used for community development. Capa-
bility unit 1Ve-2; Loamy Prairie range site.

35—Niotaze-Darnell complex, 3 to 15 percent slopes.
This complex consists of small areas of Niotaze and Dar-
nell soils that are so intermingled that they could not be
separated at the scale selected for mapping. These soils
are on crests and side slopes of uplands. Individual areas
of the mapping unit are 50 to 500 acres. Individual areas
of each soil are 5 to 20 acres.

Niotaze soil makes up about 65 percent of the mapped
acreage. [t is a moderately deep, somewhat poorly
drained, very gently sloping through moderately steep
soil. It is in less stony, more sloping areas between bands
of Darnell soils. Typically the surface layer is very dark
grayish brown silt loam to a depth of 3 inches (fig. 6). The
subsurface layer is brown silt loam to a depth of 6 inches.
The upper part of the subsoil is reddish brown silty clay
to a depth of 15 inches. The middle part is mottled in
shades of red, brown, and olive silty clay to a depth of 28
inches. The lower part is olive silty clay to a depth of 36
inches. The underlying material is shale bedrock.

This soil has a seasonal water table 1 1/2 to 2 1/2 feet
below the surface. Permeability is slow, and available
water capacity is medium.

Darnell soil makes up 15 percent of the mapped acre-
age. It is a shallow, well drained to somewhat excessively
drained, very gently sloping through strongly sloping soil.
It is in more stony, narrow contour bands between areuas
of Niotaze soil. Typically the surface layer is very dark
grayish brown fine sandy loam to a depth of 4 inches. The
subsoil is brown fine sandy loam to a depth of 13 inches.
The underlying material is sandstone bedrock.

This soil has moderately rapid permeability and low
available water capacity.

About 10 percent of this mapping unit is included areas
of soils that are similar to Darnell soils except that the
thickness to sandstone bedrock is less than 10 inches, 5
percent is soils that are similar to Niotaze soils except
that the thickness to shale bedrock is more than 40
inches, and 5 percent is Steedman soils. Inextensive areas
of Coweta soils and sandstone bedrock exposed at the
surface are also included.

These soils are used mostly for range. The smoother,
less stony areas are also suited to tume pasture grasses,
These soils are also suited to trees for firewood and
posts.

The quality of grasses can be maintained or improved
by following suitable grazing practices, controlling brush,
protecting the soils from fire, and applying fertilizer
where needed.
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The thickness to bedrock, wetness, shrink-swell poten-
tial, and low strength can be overcome by special design
where these soils are used for community development.
Capability unit VIIs-5; Niotaze part in Sandy Savannah
range site, Darnell part in Shallow Savannah range site.

J6—Niotaze-Darnell complex, 15 to 25 percent slopes,
This complex consists of small areas of Niotaze and Dar-
nell soils that are so intermingled that they could not be
separated at the scale selected for mapping. These soils
are on crests and side slopes of uplands. Individual areas
of the mapping unit are 20 to 100 acres, Individual areas
of each soil are b to 20 acres.

The Niotaze soil makes up about 60 percent of the
mapped acreage. It is a moderately deep, somewhat
poorly drained, moderately steep or steep soil. It is in less
stony, more sloping areas between bands of Darnell soil.
Typieally the surface layer is very dark brown loam to a
depth of 3 inches. The subsurface layer is brown loam to
a depth of 9 inches. The upper part of the subsoil is yel-
lowish red silty clay to a depth of 28 inches. The lower
part is silty clay mottled in shades of red, brown, and
gray to a depth of 32 inches. The underlying material is
shale bedrock.

This soil has a seasonal water table 1 1/2 to 2 1/2 feet
below the surface. Permeability is slow, and available
water capacity is medium.

The Darnell soil makes up 15 percent of the mapped
acreage. It is a shallow, well drained to somewhat exces-
sively drained, moderately steep soil. It is on more stony,
narrow contour bands between areas of Niotaze soil. Typ-
ically the surface layer is very dark grayish brown fine
sandy loam to a depth of 3 inches. The subsoil is brown
fine sandy loam to a depth of 12 inches. The underlying
material is sandstone bedrock.

This soil has moderately rapid permeability and low
available water capacity.

About 15 percent of this mapping unit is included areas
of soils that are similar to Niotuze solls except that the
thickness to shale is more than 40 inches, and 10 percent
is soils that are similar to Darnell soils except that the
thickness to sandstone is less than 10 inches. Inextensive
areas of soils in which sandstone bedrock is exposed at
the surface, and Foraker and Shidler soils are also in-
cluded.

These soils are used mostly for range. They are also
suited to trees for firewood and posts.

The quality of grasses can be maintained or improved
by following suitable grazing practices, controlling brush,
and protecting the soils from fire.

The thickness to bedrock, wetness, shrink-swell poten-
tial, low strength, and slope can be overcome by special
design where these soils are used for community develop-
ment. Capability unit VIIs-5; Niotaze part in Sandy
Savannah range site, Darnell part in Shallow Savannah
range site.

37—Niotaze-Darnell complex, 25 to 45 percent slopes.
This complex consists of small areas of Niotaze and Dar-
nell soils that are so intermingled that they could not be

separated at the scale selected for mapping. These are on
crests and side slopes of uplands. Individual areas of the
mapping unit are 15 to 70 acres. Individual areas of each
soil are 5 to 20 acres,

The Niotaze soil makes up about 35 percent of the
mapped acreage. It is a moderately deep, somewhat
poorly drained, steeply sloping soil. It is in the more slop-
ing areas between bands of Darnell soil. Typically the
surface layer is very dark grayish brown loam to a depth
of 2 inches. The subsurface layer is brown loam to a
depth of 7 inches. The upper part of the subsoil is light
olive brown silty clay to a depth of 20 inches. The lower
part is silty clay mottled in shades of olive, brown, and
gray to a depth of 30 inches. The underlying material is
shale bedrock.

This soil has a seasonal water table 1 1/2 to 2 1/2 feet
below the surface. Permeability is slow, and available
water capacity is medium,

The Darnell soil makes up about 20 percent of the
mapped acreage. It is a shallow, well drained to somewhat
excessively drained, steeply sloping scil. It is in more
stony, narrow contour bands between areas of Niotaze
soil. Typically the surface layer is very dark grayish
brown fine sandy loam to a depth of 3 inches. The subsoil
is brown fine sandy loam to a depth of 11 inches. The un-
derlying material is sandstone bedrock.

This soil has moderately rapid permeability and low
available water capacity.

About 30 percent of this mapping unit is included areas
of soils that are similar to Niotaze soils except that the
thickness to shale bedrock is more than 40 inches, and 15
percent. is soils that are similar to Darnell soils except
that the thickness to sandstone bedrock is less than 10
inches. Inextensive areas of soils in which sandstone
bedrock is exposed at the surface, and Stephenville,
Foraker, Shidler, and Coweta soils are also included.

These soils are used mostly for range. They are also
suited to trees for firewood and posts.

The quality of grasses can be maintained or improved
by following suitable grazing practices, controlling brush,
and protecting the soils from fire.

Thickness to bedrock, wetness, shrink-swell potential,
low stength, and slope can be overcome by special design
where these soils are used for community development.
Capability unit VIIs-6; Savannah Breaks range site.

38—Norge silt loam, 1 to 3 percent slopes. This deep,
well drained, very gently sloping soil is on crests and side
slopes of uplands. Slopes are smooth and convex. In-
dividual areas are 10 to 80 acres.

Typically the surface layer is dark brown silt loam to a
depth of 10 inches. The upper part of the subseil is dark
reddish brown silty clay loam to a depth of 17 inches and
reddish brown silty clay loam to a depth of 49 inches. The
lower part is yellowish red silty clay loam to a depth of
74 inches.

About 10 percent of this mapping unit is included areas
of Teller soils, 15 percent is Corbin soils, and 5 percent is
Vanoss soils. Inextensive areas of Stoneburg soils are also
included.
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This soil has moderately slow permeability and high
available water capacity. It is used mostly for tame
pasture. It is also suited to alfalfa, grain sorghum, small
grains, range grasses, soybeans, corn, and other crops.

Management is needed to protect the soil from erosion
and to maintain fertility and tilth. The erosion hazard can
be reduced by terracing, contour farming, and using crop
residue. Crop residue should be returned to the soil, fer-
tilizer should be added, and excessive tillage should be
avoided. The quality of grasses can be maintained or im-
proved by following suitable grazing practics, protecting
the soil from fire, and applying fertilizer where needed.

The low strength and shrink-swell potential can be
overcome by special design where this soil is used for
community development. Capability unit Ile-2; Loamy
Prairie range site.

39—Norge silt loarn, 3 to 5 percent slopes. This deep,
well drained, gently sloping soil is on side slopes of
uplands. Slopes are smooth and convex. Individual areas
are 20 to 150 acres.

Typically the surface layer is dark brown silt loam to a
depth of 8 inches. The upper part of the subsoil is dark
reddish brown silty clay loam to a depth of 13 inches and
reddish brown silty clay loam to a depth of 48 inches. The
lower part is yellowish red silty clay loam to a depth of
T2 inches.

About 10 percent of this mapping unit is included areas
of Teller soils, 5 percent is Minco soils, and 5 percent is
Vanoss soils. Also included are inextensive areas of Cor-
bin and Stoneburg soils. v

This soil has moderately slow permeability and high
available water capacity. It is used mostly for tame
pasture. It is also suited to grain sorghum, corn, small
grains, soybeans, range grasses, and other crops.

The main concerns of management are the severe
hazard of erosion and the maintenance of soil tilth and
fertility. The hazard of erosion can be reduced by using
crop residue properly, terracing, and contour farming.
Crops that produce large amounts of residue should be
managed for soil improvement. Minimum tillage and
grasses and legumes in the cropping system are desirable
practices. The quality of grasses can be maintained or im-
proved by following suitable grazing practices, protecting
the scil from fire, and applying fertilizer where needed.

The low strength and shrink-swell potential can be
overcome by special design where this soil is used for
community development, Capability unit [1le-3; Loamy
Prairie range site.

40—Norge silt loam, 5 to 8 percent slopes. This deep,
well drained, sloping soil is on side slopes of uplands.
Slopes are smooth and convex. Individual areas are 10 to
40 acres.

Typically the surface layer is dark brown silt loam to a
depth of 8 inches. The upper part of the subsoil is dark
reddish brown silty clay loam to a depth of 13 inches. The
lower part is reddish brown silty clay loam to a depth of
62 inches.

About 10 percent of this mapping unit is included areas
of Teller soils, and 30 percent is soils that are similar to
Norge soils except that the dark colored surface layer is
thinner. Inextensive areas of Minco soils and inextensive
areas of a soil that is similar to Norge soils except that
thickness to bedrock is less than 60 inches are also in-
cluded.

This soil has moderately slow permeability and high
available water capacity. It is used mostly for tame
pasture, hay meadows, and range. It is also suited to
small grains and other crops.

Management is needed to control ercsion and to main-
tain fertility and tilth. The very severe erosion hazard can
be controlled by terracing, contour farming, striperopping,
and using high residue producing crops in the cropping
system. Using crop residue and fertilizer helps maintain
soil tilth and fertility. The quality of grasses can be main-
tained or improved by following suitable grazing prac-
tices, protecting the soil from fire, and adding fertilizer
where needed.

The low strength and shrink-swell potential can be
overcome by special design where this seil is used for
community development. Capability unit [Ve-2; Loamy
Prairie range site.

41—Norge silt loam, 2 to 5 percent slopes, eroded.
This deep, well drained, very gently sloping through
gently sloping, eroded soil is on side slopes of uplands.
Slopes are smooth and convex. Individual areas are 15 to
60 acres.

Typically the surface layer is dark brown silt loam to a
depth of 8 inches. The upper part of the subsoil is dark
reddish brown silty clay loam to a depth of 11 inches and
reddish brown silty clay loam to a depth of 41 inches. The
lower part is yellowish red silty clay loam to a depth of
72 inches.

About 10 percent of this mapping unit is included areas
of Teller soils, 5 percent is Stoneburg soils, and 25 per-
cent is soils that are similar to Norge soils except that
the surface layer has been thinned by erosion and that a
few shallow gullies are present in some areas.

This soil has moderately slow permeability and high
available water capacity. It is used mostly for tame
pasture. It is also suited to grain sorghum, soybeans,
small grains, range grasses, and other crops.

The main concerns of management are the severe
hazard of erosion and the maintenance of soil tilth and
fertility. The hazard of erosion can be reduced by seeding
grasses or, in cultivated areas, by using crop residue
properly, terracing, and contour farming. Crops that
produce large amounts of residue should be managed for
soil improvement. Minimum tillage and grasses and
legumes in the cropping system are desirable practices.
The quality of grasses can be maintained or improved by
following suitable grazing practices, protecting the soil
from fire, and applying fertilizer where needed.

The low strength and shrink-swell potential can be
overcome by special design where this soil is used for
community development. Capability unit IIle-4; Loamy
Prairie range site.
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42—Norge, Dennis, and Prue soils, gullied. This
mappping unit consists of very gently sloping through
sloping, gullied soils on uplands (fig. 7). It consists
primarily of Norge, Dennis, and Prue soils in an irregular
pattern between gullies. Individual areas of these soils
are large enough to map separately, but because of
present use, predicted use, and similar response to use
and management, they were not separated in mapping.
Individual areas are 5 to 60 acves.

This mapping unit is about 20 percent Norge soils, 20
percent Dennis soils, 15 percent Prue soils, and 10 percent
gullies and soils that are similar to Norge, Dennis, or
Prue soils except that the surface layer has been removed
and the subsoil is exposed. The rest consists of Bates,
Corbin, Dougherty, Minco, Parsons, Pawhuska, and Teller
soils between gullies. The gullies are 50 to 150 feet apart,
2 to 50 feet wide, and 2 to 30 feet deep.

Norge soil is a deep, well drained, moderately slowly
permeable, very gently sloping through sloping soil on
side slopes. It has high available water capacity. Typically
the surface layer is dark brown silt loam to a depth of 6
inches. The upper part of the subsoil is dark reddish
brown silty clay loam to a depth of 11 inches and reddish
brown silty clay loam to a depth of 22 inches. The lower
part is yellowish red silty clay loam to a depth of 72
inches.

Dennis soil is a deep, moderately well drained, slowly
permeable, very gently sloping or gently sloping soil. It
has a seasonal water table 2 to 3 feet below the surface.
Available water capacity is high. Typically the surface
layer is very dark grayish brown silt loam to a depth of
13 inches. The upper part of the subsoil is very dark
grayish brown silty clay loam to a depth of 18 inches and
brown silty clay loam to a depth 29 inches. The lower part
is brown silty clay to a depth of 72 inches.

Prue soil is a deep, moderately well drained, moderate-
ly siowly permeable, gently sloping soil. It has high
available water eapacity. Typically the surface layer is
very dark brown loam to a depth of 13 inches. The upper
part of the subsoil is very dark grayish brown loam to a
depth of 20 inches. The middle part is brown sandy clay
loam to a depth of 30 inches and yellowish brown sandy
clay loam to a depth of 42 inches. The lower part is silty
clay loam mottled in shades of brown, red, and gray to a
depth of 72 inches.

These gullied soils are used for tame pasture and
range. The main concerns of management are the very
severe erosion hazard and the reseeding of these soils to
permanent vegetation. Addition of fertilizer, diversion of
overhead water, and stabilization of gullies are desirable
practices. The quality of grasses can be maintained or im-
proved by following suitable grazing practices, protecting
the soil from fire, controlling brush, and applying fertil-
izer where needed.

The shrink-swell potential, low strength, wetness, and
gullies can be overcome by special design where these
soils are used for community development. Capability unit
Vle-2; Eroded Prairie range site.

43—Norge-Pawhuska complex, 1 to 5 percent slopes.
This complex consists of small areas of Norge and
Pawhuska soils that are so intermingled that they could
not be separated at the scale selected for mapping. These
soils are on crests and side slopes of uplands. Individual
areas of the mapping unit are 20 to 200 acres. Individual
areas of each soil are 1 to 15 acres.

The Norge soil makes up about 35 percent of the
mapped acreage. It is a deep, well drained, very gently
sloping through sloping soil. It is on the slightly higher,
convex parts of the landscape. Typically the surface layer
is dark brown silt loam to a depth of 10 inches. The upper
part of the subsoil is dark reddish brown silty clay loam
to a depth of 15 inches and reddish brown silty clay loam
to a depth of 28 inches. The lower part is yellowish red
silty clay loam to a depth of 72 inches.

This soil has moderately slow permeability and high
available water capacity.

The Pawhuska soil makes up 20 percent of the mapped
acreage. It is a deep, moderately well drained, very
gently sloping through gently sloping soil. It is on slightly
lower, coneave parts of the landscape. Typically the sur-
face layer is very dark grayish brown silt loam to a depth
of 8 inches. The upper part of the subsoil is a very dark
grayish brown silty clay to a depth of 16 inches and dark
grayish brown silty clay to a depth of 32 inches. The
lower part is brown silty clay to a depth of 56 inches and
reddish brown silty clay loam to a depth of 72 inches.

This soil has excessive amounts of exchangeable sodium
in the upper part of the subsoil. Permeability is very
slow, and available water capacity is low.

About 30 percent of this mapping unit is included areas
of soils that are similar to Pawhuska soils except that the
upper part of the subsoil has slightly less amounts of
exchangeable sodium, 5 percent is Corbin soils, b percent
is Stoneburg soils, and 5 percent is Teller scils. Inexten-
sive areas of Vanoss soils are also included.

These soils are used mostly for tame pasture. They are
also suited to range grasses, small grains, soybeans, and
other crops.

Management is needed to maintain tilth and fertility,
reduce surface crusting, and control erosion. Returning
adequate amounts of crop residue and fertilizer to these
soils are desirable practices. Tilling or grazing when wet
causes excessive compaction. The quality of grasses can
be maintained or improved by following suitable grazing
practices, protecting the soil from fire, and adding fertil-
izer where needed.

The shrink-swell potential, high exchangeable sodium
content, and low strength can be overcome by special
design where these soils are used for community develop-
ment. Capability unit [Vs-1; Norge part in Loamy Prairie
range site; Pawhuska part in Shallow Claypan range site.

44—O0il-waste land. This miscellaneous area consists of
areas where oil and salt water have accumulated in pits
or flowed over soils of uplands and flood plaing, In-
dividual areas are 10 to 150 acres. The slopes range from
nearly level through steeply sloping.
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Oil-waste land is variable in thickness to bedrock. The
soil material is loamy or clayey. It has been damaged by
oil and salt water to the extent that it takes in water
very slowly. The erosion hazard is very severe, and very
little vegetation grows on these areas.

Management is needed to leach the oil and salt from
the soil where it is nearly level through very gently slop-
ing so that vegetation can be established. Where practical,
water from higher lying areas should be diverted. The ap-
plication of gypsum, hay, straw, or manure and the im-
poundment of water where the soil is less sloping help in
the reclamation of this soil material. Not assigned to a
capability unit or a range site.

45—0kemah silt loam, 0 to 2 percent slopes. This
deep, moderately well drained, nearly level through very
gently sloping soil is on valleys of uplands. Slopes are
smooth and concave. Individual areas are 25 to 70 acres.

Typically the surface layer and the next layer are black
silt loam to a depth of 15 inches. The upper part of the
subsoil is very dark gray silty clay loam to a depth of 21
inches and very dark grayish brown silty clay to a depth
of 50 inches. The lower part is silty clay mottled in shades
of brown and gray to a depth of 71 inches.

About 25 percent of this mapping unit is included areas
of soils that are similar to Qkemah soils except that the
thickness to bedrock is slightly less than 60 inches, 10
percent is soils that are similar to Okemah soils exeept
that the subsoil is more red, 5 percent is Dennis soils, and
5 percent is Parsons soils. Inextensive areas of Pawhuska
soils are also included.

This soil has a seasonal water table 2 to 3 feet below
the surface. Permeability is slow, and available water
capacity is high. The soil is used mostly for hay meadows
and range. It is also suited to alfalfa, grain sorghum,
small grains, tame pasture grasses, corn, soybeans, and
other crops.

Management is needed to maintain tilth and fertility
and to control erosion. Minimum tillage and the use of
cover crops, including grasses and legumes, in the
cropping system help reduce runoff and control erosion,
The tilth and fertility can be maintained by adding crop
residue and fertilizer to the soil. Erosion is a moderate
hazard. The quality of grasses can be maintained or im-
proved by using suitable grazing practices, protecting the
soil from fire, and adding fertilizer where needed.

The shrink-swell potential, low strength, and wetness
can be overcome by special design where this soil is used
for community development. Capability unit ITe-1; Loamy
Prairie range site.

46—O0sage silty ¢lay. This deep, poorly drained, nearly
level soil is on flood plains. Slopes are smooth and con-
cave. Individual areas are 20 to 120 acres.

Typically the surface layer is very dark gray silty clay
to a depth of 8 inches. The next layer is black silty clay to
a depth of 16 inches. The upper part of the subsoil is very
dark gray silty clay to a depth of 38 inches. The lower
part is dark grayish brown sitly clay to a depth of 72
inches.

About 5 percent of this mapping unit is included areas
of Lightning soils, and 5 percent is Wynona soils,

This soil has a seasonal water table at the surface to 1
foot below the surface. It is occasionally flooded. Permea-
bility is very slow, and available water capacity is medi-
um, The soil is used mostly for wheat. It is also suited to
other small grains, range grasses and tame pasture
grasses, trees, alfalfa, grain sorghum, corn, soybeans, and
other crops.

Management is needed to control wetness, maintain
tilth and fertility, and protect the soil from flooding. Sur-
face drainage is generally sufficient to control wetness.
Diversion terraces are needed in some areas to divert ru-
noff from higher lying soils. Crop residue should be
returned to the soil and fertilizer added to maintain tilth
and fertility.

The flooding, clayey surface layer, wetness, and water
intake rates can be overcome by special design where the
soil is used for recreation. Capability unit [11w-1; Heavy
Bottomland range site.

47—Parsons silt loam, 0 to 1 percent slopes. This
deep, somewhat poorly drained, nearly level soil is in val-
leys of uplands. Slopes are smooth and concave. In-
dividual areas are 10 to 40 acres.

Typically the surface layer is very dark grayish brown
silt loam to a depth of 9 inches. The subsurface layer is
dark grayish brown silt loam to a depth of 12 inches. The
upper part of the subsoil is very dark grayish brown silty
clay to a depth of 20 inches, brown silty clay to a depth of
28 inches, and grayish brown silty clay to a depth of 34
inches. The lower part is silty clay mottled in shades of
brown and gray to a depth of 76 inches. The underlying
material is shale bedrock.

About 10 percent of this mapping unit is included areas
of soils that are similar to Parsons soils except that they
are less than 60 inches thick over bedrock, 10 percent is
soils that are similar to Parsons soils except that the sur-
face layer is lighter in color, and 5 percent is soils that
are similar to Parsons soils except that the combined
thickness of the surface and subsurface layers is more
than 16 inches. Inextensive areas of Okemah and
Pawhuska soils are also included.

This soil has a seasonal water table 1/2 foot to 1 1/2
feet below the surface. Permeability is very slow, and
available water capacity is medium. The soil is used
mostly for range, tame pasture, and hay meadow. It is
also suited to grain sorghum, small grains, corn, soybeans,
and other crops.

Management is needed to maintain soil tilth and fertili-
ty, reduce surface crusting, and control wetness. Surface
drainage is generally sufficient to control wetness. A
cropping system is needed to provide crops that produce
large amounts of residue, which can be returned to the
soil to improve tilth and reduce surface crusting. The
quality of grasses can be maintained or improved by
using suitable grazing practices, protecting the soil from
fire, and adding fertilizer where needed.
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The shrink-swell potential, low strength, and wetness
can be overcome by special design where the soil is used
for community development. Capability unit Ils-1;
Claypan Prairie range site.

48—Parsons silt loam, 1 to 3 percent slopes. This
deep, somewhat poorly drained, very gently sloping soil is
in valleys of uplands. Slopes are smooth and convex. In-
dividual areas are 10 to 30 acres.

Typically the surface layer is very dark grayish brown
silt loam to a depth of 9 inches. The subsurface layer is
dark grayish brown silt loam to a depth of 12 inches. The
upper part of the subsoil is very dark grayish brown silty
clay to a depth of 20 inches and dark grayish silty clay to
a depth of 32 inches. The lower part is silty clay mottled
in shades of brown and gray to a depth of 70 inches. The
underlying material is shale bedrock.

About 15 percent of this mapping unit is included areas
of soils that are similar to Parsons soils except that
thickness to bedrock is less than 60 inches, 10 percent is
soils that are similar to Parsons soils except that the sur-
face layer is lighter in color, and b percent is soils that
are similar to Parsons soils except that the combined
thickness of the surface and subsurface layers is more
than 16 inches. Inextensive areas of Dennis, Okemah,
Pawhuska, and Summit soils are also included.

This soil has a seasonal water table 1/2 foot to 1 1/2
feet below the surface. Permeability is very slow, and
available water capacity is medium. The soil is used
mostly for range, tame pasture, and hay meadows. It is
also suited to grain sorghum, small grains, corn, soybeans,
and other crops.

Management is needed to maintain fertility and tilth,
control erosion, and reduce surface crusting. A cropping
system is needed to provide crops that produce large
amounts of residue, which can be returned to the soil to
improve soil tilth, reduce surface crusting, and control
erosion. Terracing and contour tillage are needed where
row crops are grown. Sown crops can be grown year after
year where fertilizer is added and crop residue is
returned to the soil. The quality of grasses can be main-
tained or improved by using suitable grazing practices,
protecting the soil from fire, and adding fertilizer where
needed.

The shrink-swell potential, low strength, and wetness
can be overcome by special design where this soil is used
for community development. Capability unit Ille-1;
Claypan Prairie range site.

49—Parsons-Carytown complex, 0 te 3 percent
slopes. This complex consists of small areas of Parsons
and Carytown soils that are so intermingled that they
could not be separated at the scale selected for mapping.
These soils are in valleys of uplands. Individual areas of
the mapping unit are 15 to 80 acres. Individual areas of
each soil are 1 to 15 acres.

Parsons soil makes up about 45 percent of the mapped
acreage. It is a deep, somewhat poorly drained, nearly
level through very gently sloping soil. It is on slightly
higher parts of the landscape. Typically the surface layer

is very dark grayish brown silt loam to a depth of 10
inches. The subsurface layer is dark grayish brown silt
loam to a depth of 13 inches. The upper part of the sub-
soil is very dark grayish brown silty clay to a depth of 32
inches. The lower part is silty clay mottled in shades of
gray and brown to a depth of 62 inches. The underlying
material is shale bedrock.

This soil has a seasonal water table 1/2 foot to 1 1/2
feet below the surface. Permeability is very slow, and
available water capacity is medium.

Carytown soil makes up about 35 percent of the
mapped acreage. It is a deep, poorly drained, nearly level
or very gently sloping soil. It is on slightly lower, concave
parts of the landscape. Typically the surface layer is very
dark grayish brown silt loam to a depth of 6 inches. The
upper part of the subsoil is very dark grayish brown silty
clay to a depth of 27 inches. The lower part is silty clay
coarsely mottled in shades of gray and brown to a depth
of 46 inches. The underlying material is shale bedrock to
a depth of 60 inches.

This soil has a seasonal water table at the surface to 1
foot below the surface. It has excessive amounts of
exchangeable sodium in the upper part of the subsoil
Permeability is very slow, and available water capacity is
low.

About 10 percent of this mapping unit is included areas
of soils that are similar to Parsons soils except that
thickness to bedrock is less than 60 inches, 5 percent is
Okemah soils, and 5 percent is soils that are similar to
Parsons soils except that the combined thickness of the
surface and subsurface layers is more than 16 inches. In-
extensive areas of Bates, Dennis, Lula, and Summit soils
are also included.

These soils are used mostly for range and tame
pasture, They are also suited to grain sorghum, small
grains, soybeans, and other crops.

Management is needed to maintain soil tilth and fertili-
ty, reduce surface crusting, and control erosion. Return-
ing adequate amounts of crop residue and fertilizer to
these soils reduces surface crusting, helps control erosion,
and helps maintain fertility. Tillage should be timely and
kept to a minimum. Tilling or grazing these soils when
wet causes excessive compaction. The quality of grasses
can be maintained or improved by following suitable graz-
ing practices, protecting from the soil fire, and applying
needed fertilizer.

The shrink-swell potential, low strength, wetness, and
high exchangeable sodium can be overcome by special
design where these soils are used for community develop-
ment, Capability unit [Vs-1; Parsons part in Claypan
Prairie range site, Carytown part in Shallow Claypan
range site.

50—Pits. This miscellaneous area consists of areas
where soils, limestone, and shale have been excavated,
leaving pits. Individual areas are 10 to 50 acres. Most of
the pits hold water for long periods. The side slopes sup-
port a sparse stand of grasses in some areas.
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The side slopes and bottoms of the pits range from
bedrock to loamy and clayey materials. Management is
needed to establish vegetation for erosion control. Not as-
signed to a capability unit or a range site.

51—Prue loam, 3 to 5 percent slopes, This deep,
moderately well drained, gently sloping soil is on side
slopes of uplands. Slopes are smooth and convex. In-
dividual areas are 15 to 50 acres.

Typically the surface layer is very dark brown loam to
a depth of 12 inches. The upper part of the subseil is very
dark grayish brown loam to a depth of 18 inches. The
middle part is yellowish brown sandy clay loam to a depth
of 30 inches and yellowish brown clay loam to a depth of
39 inches. The lower part is silty clay loam mottled in
shades of brown and red to a depth of 50 inches and silty
clay mottled in shades of brown and gray to a depth of 72
inches. The underlying material is shale bedrock.

About 15 percent of this mapping unit is included areas
of soils that are similar to Prue soils except that the
thickness to bedrock is 40 to 60 inches, 5 percent is Bates
soils, and 5 percent is Dennis soils. Inextensive areas of
Coweta and Steedman soils are also included.

This soil has moderately slow permeability and high
available water capacity. It is used mostly for tame
pasture and range. It is also suited to grain sorghum,
small grains, soybeans, corn, and other crops.

Management is needed to maintain fertility and tilth
and to protect the soil from erosion. The erosion hazard
can be reduced by terracing, contour farming, and using
crop residue. Terracing, contour farming, and adding fer-
tilizer and crop residue are needed to conserve moisture
and maintain fertility and tilth. The quality of grasses can
be maintained or improved by followng suitable grazing
practices, protecting the soil from fire, and adding fertil-
izer where needed.

The shrink-swell potential and low strength can be
overcome by special design where this soil is used for
community development. Capability unit IIle-3; Loamy
Prairie range site.

52 —Pursley Variant fine sandy loam. This deep, well
drained to somewhat excessively drained, nearly level
through very gently sloping soil is on flood plains, Slopes
are slightly concave and convex. Individual areas are 40
to 120 acres.

Typically the surface layer is very dark grayish brown
fine sandy loam to a depth of 6 inches. The next layer is
very dark grayish brown loam to a depth of 14 inches.
The underlying material is dark brown loamy fine sand to
a depth of 24 inches and brown fine sand to a depth of 60
inches.

About 20 percent of this mapping unit is included areas
of Kiomatia soils, 15 percent is soils that are similar to
Pursley Variant soils except that the underlying material
is slightly more clayey, and 10 percent is soils that are
similar to Pursley Variant soils except that the underly-
ing material is slightly more sandy.

This soil has moderately rapid permeability and low
available water capacity. It is subject to occasional flood-

ing. It is used mostly for alfalfa, grain sorghum, small
graing, and soybeans. It is also suited to tame pasture
grasses, range grasses, corn, peanuts, soybeans, and other
Crops.

Management is needed to protect this soil from flooding
and to maintain soil tilth and fertility. The soil tilth and
fertility can be maintained by returning adequate
amounts of crop residue and fertilizer to the soil. The
quality of grasses can be maintained or improved by fol-
lowing suitable grazing practices, protecting the soil from
fire, and applying needed fertilizer.

Flooding can be overcome by special design where this
soil is used for sanitary facilities, community develop-
ment, or recreation. Capability unit ITw-2; Loamy Bot-
tomland range site.

53—Roebuck silty clay loam. This deep, somewhat
poorly drained, nearly level soil is on flood plains. Slopes
are smooth and concave. Individual areas are 10 to 40
acres.

Typically the surface layer and the next layer are very
dark grayish brown silty clay loam to a depth of 11
inches. The upper part of the subsoil is reddish brown
silty clay to a depth of 21 inches and dark brown silty
clay to a depth of 27 inches. The lower part is very dark
grayish brown silty clay loam to a depth of 38 inches and
brown clay leam to a depth of 52 inches. The underlying
material is brown sandy clay loam to a depth of 60 inches.

About 45 percent of this mapping unit is included areas
of soils that are similar to Roebuck soils except that the
upper part of the subsoil is browner. Also included are in-
extensive areas of Mason soils.

This soil has a seasonal water table 2 to 3 feet below
the surface. Permeability is very slow, and available
water capacity is medium. This soil is used mostly for al-
falfa, grain sorghum, small grains, and soybeans. It is also
suited to tame pasture grasses, corn, range grasses, trees,
and other crops.

Management is needed to control wetness and flooding
and to maintain tilth and fertility. Surface drainage is
generally sufficient to control wetness. Diversion terraces
are needed in some areas to divert runoff from uplands.
Crop residue and fertilizer should be returned to the soil
to maintain fertility and tilth.

The flooding, clayey surface, wetness, and water intake
rates can be overcome by special design where this soil is
used for recreational development. Capability unit ITIw-1,
Heavy Bottomland range site.

54—Shidler soils, 1 to 5 percent slopes. This mapping
unit consists of about 75 percent Shidler soils. The rest is
small areas of soils that are similar to Shidler soils except
that the surface layer is more than 35 percent, by volume,
limestone fragments; small areas of soils that are similar
to Shidler soils except that they are slightly more clayey;
and small areas of limestone bedrock exposed at the sur-
face. Individual soil areas are 15 to 300 acres.

Typically the surface layer of Shidler soils is very dark
brown silty elay loam to a depth of 7 inches (fig. 8). Below
this is hard limestone bedrock.
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The Shidler soils are shallow, well drained, very gently
sloping through gently sloping soils on uplands. They are
on convex crests. Permeability is moderate, and available
water capacity is low.

These soils are used for range, They are also suited to
tame pasture grasses. The limestone is mined for gravel,
agricultural lime, and other uses. The quality of grasses
can be maintained or improved by following suitable graz-
ing practices and protecting the soil from fire.

The thickness to bedrock and rock outcrops can be
overcome by special design where the soil is used for
community development., Capability unit VIle-7; Very
Shallow range site.

55—Steedman silt loam, 1 to 3 percent slopes. This
moderately well drained, very gently sloping soil is on
crests of uplands. Slopes are smooth and convex. In-
dividual areas are 5 to 20 acres.

Typically the surface layer is very dark grayish brown
gilt loam to a depth of 7 inches. The upper part of the
subsoil is brown silty clay to a depth of 22 inches, The
lower part is mottled in shades of brown and gray to a
depth of 33 inches. The underlying material is shale
bedrock.

About 10 percent of this mapping unit is included areas
of soils that are similar to Steedman soils except that the
surface layer is slightly thicker. Inextensive areas of
Coweta and Dennis soils and a few areas of stony soils
are also included.

This soil has a seasonal water table 1/2 to 1 foot below
the surface. Permeability is slow, and available water
capacity is medium. The soil is used mostly for tame
pasture and range, It is also suited to growing grain
sorghum, small grains, and other crops.

Management is needed to maintain fertility and tilth
and to control erosion where the soil is used for cul-
tivated crops. Minimum tillage and the use of cover crops,
including grasses and legumes, in the cropping system
recduce runoff and help control erosion. The tilth and fer-
tility can be maintained by adding crop residue and fertil-
izer to the soil. Erosion is a moderate hazard. The quality
of grasses can be maintained or improved by following
suitable grazing practices, protecting from fire, and ad-
ding fertilizer where needed.

The shrink-swell potential, low strength, and wetness
can be overcome by special design where this soil is used
for community development. Capability unit Ille-2;
Loamy Prairie range site.

56—Steedman silt loam, 3 to 5 percent slopes. This
moderately well drained, gently sloping soil is on side
slopes of uplands. Slopes are smooth and convex. In-
dividual areas are 8 to 35 inches.

Typieally the surface layer is very dark brown silt loam
to a depth of 5 inches. The upper part of the subsoil is
very dark grayish brown silty clay loam to a depth of 8
inches and brown silty clay to a depth of 19 inches. The
lower part is olive brown silty clay to a depth of 27 inches
and mottled in shades of brown and gray to a depth of 34
inches. The underlying material is shale bedrock.

About 15 percent of this mapping unit is included areas
of soils that are similar to Steedman soils except that the
surface layer is thicker. Inextensive areas of Dennis,
Foraker, and Shidler soils and a few areas of Steedman
stony soils are also included.

This soil has a seasonal water table 1/2 to 1 foot below
the surface. Permeability is slow, and available water
capacity is medium. The soil is used mostly for tame
pasture and range. It is also suited to small grains and
other crops.

Management is needed to maintain tilth and fertility
and to control erosion where this soil is used for cul-
tivated crops. Returning adequate amounts of crop
residue and fertilizer to these soils maintains soil tilth and
fertility. Terracing, contour farming, and using crop
residue are needed to control water erosion. The quality
of grasses can be maintained or improved by following
suitable grazing practices, protecting the soil from fire,
and adding fertilizer where needed.

The shrink-swell potential, low strength, and wetness
can be overcome by special design where this soil is used
for community development. Capability unit IVe-t;
Loamy Prairie range site.

57—Steedman-Coweta complex, 3 to 15 percent
slopes. This complex consists of small areas of Steedman
and Coweta soils that are so intermingled that they could
not be separated at the scale selected for mapping. These
soils are on side slopes and crests of uplands. Individual
areas of the mapping unit are 20 to 400 acres. Individual
areas of each soil are 5 to 20 acres.

The Steedman soil makes up about 65 percent of the
mapped acreage. It is a moderately deep, well drained to
moderately well drained, gently sloping through
moderately steep soil. It is on more stony, steeper convex
parts of the landscape between bands of Coweta soil.
Typically the surface layer is very dark grayish brown
silt loam to a depth of 8 inches. The upper part of the
subsoil is brown silty clay to a depth of 17 inches and
dark grayish brown silty clay to a depth of 23 inches. The
lower part is silty clay mottled in shades of gray and
brown to a depth of 28 inches. The underlying material is
shale bedrock.

This soil has a seasonal water table 1/2 to 1 foot below
the surface. Permeability is slow, and available water
capacity is medium.

The Coweta soil makes up about 20 percent of the
mapped acreage. It is a shallow, well drained to somewhat
excessively drained, very gently sloping through
moderately steep soil. It is on less stony, less sloping
parts of the landscape on contour bands between areas of
Steedman soils. Typically the surface layer is very dark
grayish brown loam to a depth of 6 inches. The subscil is
dark grayish brown gravelly loam to a depth of 12 inches.
The underlying material is sandstone bedrock.

This soil has moderate permeability and low available
water capacity.

About 10 percent of this mapping unit is included areas
of soils that are similar to Steedman soils except that the
surface layer is thicker, and b percent is Bates soils.
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These soils are used mostly for range. Management is
needed to maintain or improve the quality of vegetation
by following suitable grazing practices and protecting the
soil from fire.

The limited thickness to bedrock, shrink-swell potential,
low strength, and wetness should be overcome by special
design where these soils are used for community develop-
ment. Capability unit VIIs-8; Steedman part in Loamy
Prairie range site, Coweta part in Shallow Prairie range
site.

58—Steedman-Coweta complex, 15 to 25 percent
slopes. This complex consists of small areas of Steedman
and Coweta soils that are so intermingled that they could
not be separated at the scale selected for mapping (fig. 9).
These soils are on side slopes and crests of uplands. In-
dividual areas of the mapping unit are 15 to 150 acres. In-
dividual areas of each soil are 4 to 15 acres.

The Steedman soil makes up about 55 percent of the
mapped acreage. It is a moderately deep, well drained to
moderately well drained, moderately steep or steep soil.
It is on more stony, steeper convex parts of the landscape
between bands of Coweta soil. Typically the surface layer
is very dark brown silt loam to a depth of 6 inches. The
upper part of the subsoil is dark grayish brown silty clay
to a depth of 10 inches and grayish brown silty clay to a
depth of 17 inches. The lower part is silty clay mottled in
shades of brown and gray to a depth of 36 inches. The un-
derlying material is shale bedrock.

This soil has a seasonal water table 1/2 to 1 foot below
the surface. Permeability is slow, and available water
capacity is medium.

The Coweta soil makes up about 20 percent of the
mapped acreage. It is a shallow, well drained to somewhat
excessively drained, moderately steep or steep soil. It is
on less stony, less sloping parts of the landscape on con-
tour bands between areas of Steedman soil. Typically the
surface layer is very dark grayish brown loam to a depth
of 7 inches, The subsoil is dark brown loam to a depth of
11 inches. The underlying material is sandstone bedrock.

This soil has moderate permeability and low available
water capacity.

About 10 percent of this mapping unit is included areas
of soils that are similar to Steedman soils except that the
surface layer is thicker, 10 percent is Bates soils, and 5
percent- is soils that are similar to Steedman soils exeept
that the thickness to bedrock is less than 20 inches. Inex-
tensive areas of Foraker and Shidler soils are also in-
cluded,

These soils are used mostly for range. Management is
needed to maintain or improve the quality of vegetation
by following suitable grazing practices and by protecting
the soil from fire.

The limited soil thickness to bedrock, slope, shrink-
swell potential, low strength, and wetness can be over-
come by special design where these soils are used for
community development. Capability unit VIIs-8; Steed-
man part in Loamy Prairie range site, Coweta part in
Shallow Prairie range site.

59—Stephenville-Darnell complex, 1 to 5 percent
slopes. This complex consists of small areas of Stephen-
ville and Darnell soils that are so intermingled that they
could not be separated at the scale selected for mapping.
These soils are on side slopes and crests of uplands. In-
dividual areas of the mapping unit are 15 to 100 acres. In-
dividual areas of each soil are b to 15 acres.

The Stephenville soil makes up about 45 percent of the
mapped acreage. It is a moderately deep, well drained,
very gently sloping through gently sloping soil. It is on
slightly lower parts of the landscape. Typically the sur-
face layer is very dark brown fine sandy loam to a depth
of 5 inches. The subsurface layer is dark grayish brown
fine sandy loam to a depth of 14 inces. The subsoil is
strong brown sandy clay loam to a depth of 30 inches.
The underlying material is sandstone bedrock.

This soil has moderate permeability and medium availa-
ble water capacity.

The Darnell soil makes up about 30 percent of the
mapped acreage. It is a shallow, well drained to somewhat
excessively drained, very gently sloping through gently
sloping soil. It is on slightly higher parts of the tandscape.
Typically the surface layer is very dark grayish brown
fine sandy loam to a depth of 4 inches. The subsoil is
brown fine sandy loam to a depth of 15 inches. The un-
derlying material is sandstone bedrock.

This soil has moderately rapid permeability and low
available water capacity.

About 15 percent of this mapping unit is included areas
of Niotaze soils, 5 percent is Gasil soils, and 5 percent is
Steedman soils. Also included are inextensive areas of
Bates, Coweta, Cleora, Konawa, and Teller soils.

These soils are used mostly for range or tame pasture.
They are also suited to small grains, grain sorghum, trees
for firewood and posts, and other crops.

Management is needed to control erosion and to main-
tain fertility and tilth. The very severe hazard of erosion
can be controlled by terracing, contour farming, strip-
cropping, and using high residue producing crops in the
cropping system. Using crop residue and fertilizer help
maintain soil tilth and fertility. The quality of grasses can
be maintained or improved by following suitable grazing
practices, controlling brush, protecting the soil from fire,
and applying needed fertilizer (fig. 10).

The limited soil thickness to bedrock can be overcome
by special design where these soils are used for communi-
ty development. Capability unit IVe-4; Stephenville part
in Sandy Savannah range site, Darnell part in Shallow
Savannah range site.

60—Stoneburg-Lucien complex, 3 to 12 percent
slopes. This complex consists of small areas of Stoneburg
and Lucien soils that are so intermingled that they could
not be separated at the scale selected for mapping. In-
dividual areas of the mapping unit are 5 to 25 acres. In-
dividual areas of each soil are 1 to 10 acres.

The Stoneburg soil makes up about 50 percent of the
mapped acreage. It is a moderately deep, well drained,
gently sloping through strongly sloping soil. It is on
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slightly lower, convex parts of the landscape. Typically
the surface layer is dark brown fine sandy loam to a
depth of 10 inches. The upper part of the subsoil is dark
reddish brown fine sandy loam to a depth of 14 inches.
The lower part is reddish brown sandy clay loam to a
depth of 27 inches. The underlying material is sandstone
bedrock to a depth of 30 inches.

This soil has moderate permeability and medium availa-
ble water capacity.

The Lucien soil makes up about 25 percent of the
mapped acreage. It is a shallow, well drained, nearly level
through gently sloping soil. It is on slightly higher parts
of the landscape. Typically the surface layer is dark
brown fine sandy loam to a depth of 7 inches. The subsoil
is dark brown fine sandy loam to a depth of 18 inches.
The underlying material is sandstone bedrock.

This soil has mederately rapid permeability and low
available water eapacity.

About 10 percent of this mapping unit is included areas
of Corbin soils, 10 percent is soils that are similar to Lu-
cien soils except that thickness to bedrock is less than 10
inches, and 5 percent is Grainola soils. Also included are
inextensive areas of Coweta and Shidler soils.

These soils are used mostly for range and tame
pasture. The quality of grasses can be maintained or im-
proved by following suitable grazing practices, protecting
the soil from fire, and controlling brush.

The limitation of thickness to bedrock can he overcome
by special design where these soils are used for communi-
ty development. Capability unit VIe-3; Stoneburg part in
Loamy Prairie range site, Lucien part in Shallow Prairie
range site, '

61—Summit silly clay loam, 3 to 5 pereent slopes.
This deep, moderately well drained, gently sloping soil is
on side slopes of uplands. Slopes are smooth and convex.
Individual areas are 10 to 60 acres. )

Typically the surface layer is black silty clay loam to a
depth of 9 inches (fig. 11). The upper part of the subsoil is
black silty clay loam to a depth of 17 inches. The middle
part is very dark gray silty clay to a depth of 26 inches
and dark grayish brown silty clay to a depth ef 57 inches.
The lower part is silty clay mottled in shades of brown
and gray to a depth of 72 inches.

About 10 percent of this mapping unit is included areas
of Apperson soils, and 5 percent is Foraker soils. Inexten-
sive areas of Shidler soils and soils that are similar to
Summit soils except that the surface layer is thinner or
that the subsoil is redder are also included.

This soil has a seasonal water table 2 to 3 feet below
the surface. Permeability is slow, and available water
capacity is high. The soil is vsed mostly for range. It is
also suited to grain sorghum, small grains, tame pasture
grasses, corn, soybeans, and other crops.

Management is needed to maintain tilth and fertility
and to help control erosion. Terracing, contour farming,
adding fertilizer, and using crop residue are needed to
maintain tilth and fertility and control erosion. Tilling ex-
cessively or when the soil is wet should be avoided. The

quality of grasses can be maintained or improved by fol-
lowing suitable grazing practices, protecting the soil from
fire, and adding fertilizer where needed.

The shrink-swell potential and low strength can be
overcome by special design where this soil is used for
community development. Capability unit I1le-2; Loamy
Prairie range site.

62—Summit-Shidler complex, 3 to 12 percent slopes.
This complex consists of smull areas of Summit and Shi-
dler soils that are so intermingled that they could not be
separated at the scale selected for mapping. These soils
are on crests and side slopes of uplands. Individual areas
of the mapping unit are 40 to 500 acres. Individual areas
of each soil are 5 to 20 acres.

The Summit soil makes up about 35 percent of the
mapped acreage, It is a deep, moderately well drained,
gently sloping through strongly sloping soil. It is on less
stony, convex parts of the landscape. Typically the sur-
face layer is black silty clay loam to & depth of 11 inches.
The upper part of the subsoil is very dark gray silty clay
loam to a depth of 18 inches. The next part is very dark
grayish brown silty clay to a depth of 27 inches and dark
grayish brown silty clay to a depth of 39 inches. The
lower part is silty clay mottled in shades of brown and
gray to a depth of 69 inches.

This soil has a seasonal water table 2 to 3 feet below
the surface. Permeability is slow, and available water
capacity is high.

The Shidler soil makes up about 25 percent of the
mapped acreage. It is a shallow, well drained, gently slop-
ing soil. Tt is on slightly higher, more stony, convex con-
tour bands between areas of Summit soils. Typically the
surface layer is very dark brown silty clay loam to a
depth of 8 inches. Below this is hard limestone bedrock.

This soil has moderate permeability and low available
water capacity.

About 20 percent of this mapping unit is included areas
of Apperson soils, 10 percent is Foraker soils, 5 percent is
Corbin soils, 2 percent is Grainola soils, and 2 percent is
Verdigris soils.

These soils are used mostly for range and hay
meadows. They are also suited to tame pasture grasses.
The quality of grasses can be maintained or improved by
following suitable grazing practices, protecting the soil
from fire, and adding fertilizer where needed.

The shrink-swell potential, low strength, and limitation
of thickness to bedrock can be overcome by special design
where these soils are used for community development.
Capability unit VIs-2; Summit part in Loamy Prairie
range site, Shidler part in Very Shallow range site.

63—Teller loam, 3 to 5 percent slopes. This deep, well
drained, gently sloping soil is on side slopes of uplands.
Slopes are smooth and convex. Individual aveas are 25 to
75 acres.

Typically the surface layer is dark brown loam to a
depth of 8 inches. The upper part of the subsoil is dark
brown loam to a cepth of 14 inches. The middle part is
dark reddish brown clay loam to a depth of 32 inches and
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reddish brown clay loam to a depth of 52 inches. The
lower part is reddish brown loam to a depth of 60 inches.

About 10 percent of this mapping unit is included areas
of Norge soils, 5 percent is Minco soils, and 2 percent is
Konawa soils. Also included are inextensive areas of soils
that are similar to Teller soils except that the surface
layer is thinner.

This soil has moderate permeability and high available
water capacity. It is used mostly for wheat. It is also
suited to other small grains, grain sorghum, corn,
soybeans, peanuts, tame pasture grasses, range grasses,
and other crops.

Management is needed to maintain fertility and tilth
and to control erosion. The erosion hazard can be reduced
by terracing, contour farming, stripcropping, and using
crop residue. Crop residue should be used for soil im-
provement, and fertilizer should be added to the soils.

This soil is suited to community development and
recreation. Capability unit 11le-3; Loamy Prairie range
site.

64—Vanoss silt loam, 0 to 1 percent slopes. This deep,
well drained, nearly level soil is on crests of uplands.
Slopes are smooth and convex. Individual areas are 50 to
150 acres.

Typically the surface layer and the next layer are very
dark grayish brown silt loam to a depth of 12 inches. The
upper part of the subsoil is dark brown silty clay loam to
a depth of 19 inches and brown silty clay loam to a depth
of 56 inches. The lower part is brown clay loam to a depth
of 72 inches.

About 10 percent of this mapping unit is included areas
of soils that are similar to Vanoss soils except that the
dark colors of the upper layers are 20 to 30 inches thick, 5
percent is soils that are similar to Vanoss seils except
that the subsoil is more clayey, and a small area is Teller
soils. Also included are inextensive areas of Minco soils.

This soil has moderate permeability and high available
water capacity. It is used mostly for wheat and tame
pasture grasses. It is also suited to alfalfa, grain sorghum,
peanuts, other small grains, soybeans, range grasses, corn,
and other crops.

Management is needed to maintain fertility and tilth.
This can be done by using legumes and grasses in the
cropping system, using crop residue, adding fertilizer, and
avoiding excessive tillage.

The shrink-swell potential and low strength can be
overcome by special design where this soil is used for
community development. Capability unit [-2; Loamy
Prairie range site.

65—Vanoss silt loam, 1 to 3 percent slopes. This deep,
well drained, very gently sloping soil is on side slopes of
uplands. Slopes are smooth and convex. Individual areas
are 40 to 90 acres.

Typically the surface layer and the next layer are very
dark grayish brown silt loam to a depth of 11 inches. The
subsoil is dark yellowish brown silty clay loam to a depth
of 16 inches and brown silty clay loam to a depth of 58
inches. The underlying material is brown loam to a depth
of 72 inches.

About 10 percent of this mapping unit is included areas
of soils that are similar to Vanoss soils except that the
dark colored red materials of the upper layers are 20 to
30 inches thick, 5 percent is Norge soils, and 5 percent is
Minco soils. Also included are inextensive areas of Teller
soils.

This soil has moderate permeability and high available
water capacity. It is used mostly for wheat and tame
pasture grasses. It is also suited to alfalfa, grain sorghum,
peanuts, other small grains, soybeans, corn, range grasses,
and other crops.

Management is needed to maintain fertility and tilth
and to protect the soil from erosion. Crop residue and fer-
tilizer should be returned to the soil and excessive tillage
should be avoided. Terracing and contour farming are
needed where row crops are grown.

The shrink-swell potential and low strength can be
overcome by special design where this soil is used for
community development. Capability unit Ile-2; Loamy
Prairie range site.

66—Verdigris silt loam, This deep, moderately well
drained, nearly level through very gently sloping soil is
on flood plains. Slopes are slightly uneven and mostly
convex. Individual areas are 10 to 80 acres,

Typieally the surface layer and the next layer are very
dark grayish brown silt loam to a depth of 21 inches. The
subsoil is very dark grayish brown silty clay loam to a
depth of 72 inches.

About 30 percent of this mapping unit is included areas
of soils that are similar to Verdigris soils except that they
are slightly more sandy, 10 percent is soils that are
similar to Verdigris soils except that the subsoil is redder,
and 5 percent is soils that are similar to Verdigris soil ex-
cept that the subsoil contains gravel. Inextensive areas of
stream channels and of Barnsdall, Cleora, Mason, and
Wynona soils are also included.

This soil has a seasonal water table 2 to 3 feet below
the surface. Permeability is moderate, and available water
capacity is high. The soil is occasionally flooded. It is used
mostly for tame pasture. It is also suited to alfalfa, grain
sorghum, small grains, corn, soybeans, range grasses,
trees, and other crops.

Management is needed to maintain tilth and fertility
and to protect the soil from flooding. Diversion terraces
are needed in some areas to divert water from adjacent
soils on uplands. Crop residue and fertilizer should be
added to the soil and excessive tillage should be avoided.

Flooding can be overcome by special design where this
soil is used for recreation. Capability unit [Iw-1; Loamy
Bottomland range site.

67— Verdigris soils. This mapping unit consists of deep,
moderately well drained, nearly level through very gently
sloping soils on flood plains. Slopes are slightly uneven
and mostly convex. Individual areas are 20 to 60 acres.

Typically the surface layer is black silt loam to a depth
of 12 inches. The next layer is very dark brown silt loam
to a depth of 18 inches. The subsoil is very dark grayish
brown silty clay loam to a depth of 38 inches. The under-
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lying material is dark grayish brown silty clay loam to a
depth of 60 inches.

About 15 percent of this mapping unit is included areas
of Cleora soils, 5 percent is Mason soils, and 5 percent is
Barnsdall soils. Also included are inextensive areas of
Wynona soils and stream channels.

This soil has a seasonal water table 2 to 3 feet below
the surface. Permeability is moderate, and available water
capacity is high. The seil is frequently flooded. It is used
mostly for tame pasture, range, or woodland.

The main concerns of management are controlling
flooding and maintaining fertility. The quality of grasses
can be maintained or improved by following suitable graz-
ing practices, protecting the soil from fire, controlling
brush, and adding fertilizer where needed.

Flooding can be overcome by special design where this
soil is used for recreation. Capability unit Vw-1; Loamy
Bottomland range site,

68—Wolce silty clay loam, 1 to 3 percent slopes. This
deep, moderately well drained, very gently sloping soil is
on crests of uplands. Slopes are smooth and convex. In-
dividual areas are 5 to 50 acres,

Typically the surface layer is black silty clay loam to a
depth of 14 inches. The upper part of the subsoil is very
dark brown silty clay loam to a depth of 21 inches. The
lower part is silty clay mottled in shades of brown and
red to a depth of 55 inches. Below this is hard limestone
bedrock.

About 10 percent of this mapping unit is included areas
of Lula soils, 10 percent is soils that are similar to Wolco
soils except that thickness to bedrock is more than 60
inches, and 5 percent is Apperson soils. Also included are
inextensive areas of Dwight, Parsons, and Summit soils.

This soil has slow permeability and high available water
capacity. It is used mostly for range. It is also suited to
alfalfa, grain sorghums, small grains, tame pasture
grasses, soybeans, corn, and other crops.

Management is needed to maintain fertility and tilth
and protect the soil from erosion. Minimum tillage and
the use of cover crops, including grasses and legumes, in
the cropping system, reduce runoff and help control ero-
sion. The tilth and fertility can be maintained by adding
crop residue and fertilizer to the soil. The quality of
grasses can be maintained or improved by following suita-
ble grazing practices, protecting the soil from fire, and
adding fertilizer where needed.

The shrink-swell potential and low strength can be
overcome by design where this soil is used for community
development. Capability unit ITe-1; Loamy Prairie range
site.

69—Wolco-Dwight complex, 0 to 3 percent slopes.
This complex consists of small areas of Wolco and Dwight
soils that are so intermingled that they could not be
separated at the scale selected for mapping. These soils
are on crests of uplands. Individual areas of the mapping
unit are 30 to 250 acres. Individual areas of each soil are
1 to 15 acres.

The Wolco soil makes up about 50 percent of the
mapped acreage. It is a deep, moderately well drained,
nearly level through very gently sloping soil. It is on
slightly higher, convex parts of the landscape. Typically
the surface layer is very dark brown silty clay loam to a
depth of 12 inches. The upper part of the subsoil is dark
brown silty clay loam to a depth of 17 inches. The middle
part is reddish brown silty clay to a depth of 47 inches.
The lower part is yellowish red silty clay to a depth of 58
inches. Below this is hard limestone bedrock.

This soil has slow permeability and high available water
capacity.

The Dwight soil makes up about 25 percent of the
mapped acreage. It is a deep, moderately well drained,
nearly level through very gently sloping soil. It is on
slightly lower, concave parts of the landscape. Typically
the surface layer is very dark grayish brown silt loam to
a depth of 5 inches. The subsoil is dark brown silty clay
to a depth of 16 inches and reddish brown silty clay to a
depth of 54 inches. Below this is hard limestone bedrock.

This soil has excessive amounts of exchangeable sodium
in the upper part of the subsoil. Available water capacity
is low, and permeability is very slow.

About 15 percent of this mapping unit is included areas
of soils that are similar to Dwight soils exept that the
surface layer is thicker, 5 percent is Lula soils, 3 percent
is Apperson soils, and 2 percent is Corbin soils. Inexten-
sive areas of Shidler soils are also included.

These soils are used mostly for range. They are also
suited to alfalfa, grain sorghum, small grains, soybeans,
tame pasture grasses, and other crops.

Management is needed to improve and maintain tilth
and fertility and to help control ercsion. Returning
adequate amounts of crop residue and fertilizer to these
soils improves soil structure, reduces surface crusting,
helps control erosion, and helps maintain soil fertility.
Tilling these soils on the contour and at variable depths
helps to control runoff and erosion, and increases water
intake. Tillage should be timely and kept at & minimum.
Tilling or grazing these soils when wet causes excessive
compaction. The quality of grasses can be maintained or
improved by following suitable grazing practices, protect-
ing the soil from fire, and adding fertilizer where needed.

The shrink-swell potential, low strength, and high
exchangeable sodium content can be overcome by special
design where these soils are used for community develop-
ment. Capability unit IVs-1; Wolco part in Loamy Prairie
range site, Dwight part in Shallow Claypan range site.

70—Wynona silty clay loam. This deep, somewhat
poorly drained, nearly level soil is on fleod plains. Slopes
are smooth and concave. Individual areas are 15 to 70
aeres.

Typically the surface layer is very dark gray silty clay
loam to a depth of 8 inches. The upper part of the subsoil
is black silty clay loam to a depth of 23 inches and very
dark gray silty clay loam to a depth of 47 inches. The
lower part is dark gray silty clay to a depth of 63 inches.
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About 15 percent of this mapping unit is included areas
of Osage soils, 5 percent is Mason soils, and 5 percent is
Verdigris soils. Also included are inextensive areas of
soils that are similar to Wynona soils except that they are
slightly more sandy.

This soil has a seasonal water table at the surface to 2
feet below the surface. Permeability is slow, and available
water capacity is high. The soil is occasionally flooded. It
is used mostly for tame pasture and woodland. It is also
suited to alfalfa, grain sorghum, small grains, soybeans,
corn, range grasses, and other crops.

Management is needed to control wetness, prevent
flooding, and maintain tilth and fertility. Surface drains
are generally sufficient to control wetness. Diversion ter-
races are needed in some areas to divert water from ad-
Jjacent soils on uplands. Crop residue and fertilizer should
be added to the soil to maintain tilth and fertility. The
quality of grasses can be maintained or improved by fol-
lowing suitable grazing practices, protecting the soil from
fire, and applying fertilizer where needed.

The flooding and wetness can be overcome by special
design where this soil is used for recreation. Capability
unit 1Iw-1; Loamy Bottomland range site.

Use and Management of the Soils

JOHN R. BOGARD, district conservationist, helped prepare this section.

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

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

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

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

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

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

Crops and Pasture

THEODORE B. LEHMAN, conservation agronomist, Soil Conservation
Service, helped prepare this section.

The major management concerns in the use of the soils
for crops and pasture are described in this section, In ad-
dition, the crops or pasture plants best suited to the soil,
including some not commonly grown in the survey area,
are discussed; the system of land capability classification
used by the Soil Conservation Service is explained; and
the estimated yields of the main crops and hay and
pasture plants are presented for each soil.

This "section provides information about the overall
agricultural potential of the survey area and about the
needed management practices. The information is useful
to equipment dealers, land improvement contractors, fer-
tilizer companies, processing companies, planners, conser-
vationists, an others. For each kind of soil, information
about management is presented in the section “Soil Map
for Detailed Planning.” Planners of management systems
for individual fields or farms should also consider the
detailed information given in the description of each soil.

The soils in Osage County can potentially produce more
food. In addition to the reserve productive capacity
represented by land not presently cultivated, food produc-
tion could also be increased considerably by extending the
latest crop production technology to all cropland in the
county. This soil survey can greatly facilitate the applica-
tion of such technology.

Acreage in crops has gradually been decreasing as
more and more land is used for urban development. The
use of this soil survey to help make land-use decisions
that will influence the future role of farming in the coun-
ty is discussed in the section “Soil Map for Detailed
Planning.”

Soil erosion is the major concern on cropland in Osage
County. If the slope is more than 2 percent, erosion is a
hazard. Apperson, Bates, Corbin, Dennis, and Dougherty
soils, for example, have slopes of 2 percent or more.
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Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the sur-
face layer is lost and part of the subsoil is incorporated
into the plow layer., This is especially damaging on soils
with a clayey subsoil, such as Apperson, Lightning, Par-
sons, and Carytown soils. Erosion also reduces productivi-
ty on soils that tend to be droughty, such as Shidler and
Darnell soils. Second, soil erosion on farmland results in
sedimentation, Control of erosion minimizes sedimentation
and improves the quality of water for municipal use, for
recreation, and for fish and wildlife.

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

Minimizing tillage and leaving crop residue on the sur-
face help to increase infiltration and to reduce the
hazards of runoff and erosion. These practices can be
adapted to most soils in the survey area, but they are
more difficult to use successfully on eroded soils and on
soils that have a clayey surface layer, such as Osage soils.

Terraces and diversions reduce the length of slope and
reduce runoff and erosion. They are most praetical on
deep, well drained soils that have regular slopes, such as
Apperson and Dennis soils. Some soils are less suitable
because of irregular slopes, excessive wetness, a clayey
subsoil which would be exposed in terrace channels, or
bedrock at a depth of less than 40 inches.

Contouring and contour stripcropping are suitable ero-
sion control practices in the survey area. They are best
adapted to soils with smooth, uniform slopes, including
most areas of the sloping Apperson, Bates, Corbin,
Dennis, Gasil, Konawa, Lula, Norge, and Summit soils.

Soil blowing is a hazard on the sandy Dougherty and
Eufaula soils. Blowing can damage these soils in a few
hours if winds are strong and the soils are dry and bare
of vegetation or surface mulch. Muaintaining vegetative
cover, surface muleh or rough surfaces minimizes blowing
on these soils.

Information for the design of erosion control practices
for each kind of soil is contained in the Technical Guide,
available in local offices of the Soil Conservation Service.

Drainage is needed on some of the soils used for crops
and pasture in the survey area. Osage and Wynona soils,
for example, need drainage.

Fertility is not naturally low in most soils in the survey
area. All of the soils, however, require added fertilizer for
economical production of crops and pasture grasses. Many
soils on uplands are acid and need application of ground
limestone to raise the pH sufficiently for good growth of
alfalfa and other crops that grow best on nearly neutral
soils. On all soils, addition of lime and fertilizer should be
based on the results of soil tests, on the need of the crop,
and on the expected level of yields.

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

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

Leaving crop residue on the surface during winter and
spring or working it partly into the surface is needed to
protect soils from erosion. Organic matter, or humus, sup-
plied in crop residue improves the tilth of the surface
layer. The improved tilth then inereases infiltration and
the storage of water, reduces the hazard of erosion, and
helps prevent crusting.

The main objectives in using soil-improving crops are
maintaining or improving the physical condition and the
produetivity of the soil, and controlling erosion, weeds, in-
sects, and diseases. A cropping system that improves the
soil includes crops that produce large amounts of residue.
The residue and the addition of fertilizer help maintain
soil tilth and fertility.

Yields Per Acre

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

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

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

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

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

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

Management of Tame Pasture

Much of the acreage in Osage County is used for
pasture grasses, native grasses, and crops that livestock
graze. The main crops and grasses used for these pur-
poses are winter small grains, sudangrass, native grasses,
improved bermudagrass, and tall fescue. Lovegrass,
switchgrass, Caucasian bluestem, and King Ranch
bluestem are also adapted to some of the soils.

Production of winter small grains, when used for
livestock grazing, compare favorably with production of
tall fescue. Sudangrass and switchgrass can be used as a
supplement during summer. Improved bermudagrass can
be grown on all of the soils in the area. However, the
shallow limestone soils are droughty. Tall fescue provides
grazing from late in fall through spring. It is best suited
to the soils on flood plains and to the more clayey soils on
uplands.

The percentage of forage yields, for grazing, is listed
by grass or crop by months in figure 12,

A pasture program needs to be planned so forage will
be available during each month of the year. A study of
the growth habits of the different plants is necessary to
assure adequate forage each month. The months in which
various kinds of forage plants grow are indicated in
figure 12. The percentage of growth for each kind of
plant is illustrated in a graph. For example, bermudagrass
makes 20 percent of its yearly growth for grazing during
June.

Soils vary in their capacity to produce forage for graz-
ing. The Mason soil produces more forage than the Bates
soils primarily because it furnishes more available
moisture to the plant. The total yearly preduction of vari-
ous kinds of pasture plants on each soil is given in animal
unit months - (AUM) in table 6. For example, bermu-
dagrass on Bates loam, 1 to 3 percent slopes, will furnish
grazing for one animal unit for 6 months during the year.

In planning a pasture program, one must consider the
total yearly production of the pasture plant (as given in
table 6) and the growth the plant will make for a certain
month (as shown in figure 12). As illustrated in figure 12,
bermudagrass furnished 20 percent of its annual forage

during June; it therefore provides grazing for 1.2 animals
on the Bates soil in June since its yearly production is 6
AUM 20 percent X 6 AUM = 12 AUM. A b50-acre
pasture would furnish grazing for 60 animals (50 acres x
1.2 AUM = 60 AUM) during June. Personnel in the Soil
Conservation Service or in the County Extension Office
can help plan a total pasture program for your farm.

Capability Classes and Subclasses

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

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

CAPABILITY CLASSES, the broadest groups, are
designated by Roman numerals I through VIII. The nu-
merals indicate progressively greater limitations and nar-
rower choices for practical use; they are defined as fol-
lows:

Class I soils have few limitations that restrict their use.

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

Class III soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both.

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

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

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

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

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

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

In class 1 there are no subclasses because the soils of
this c¢lass have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in class
V are subject to little or no erosion, though they have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

The capability unit is identified in the description of
each soil mapping unit in the section “Soil Map for
Detailed Planning.” Capability units are soil groups within
the subclasses. The soils in one capability unit are enough
alike to be suited to the same crops and pasture plants, to
require similar management, and to have similar produc-
tivity. Thus, the capability unit is a convenient grouping
for making many statements about management of soils.
Capability units are generally designated by adding an
Arabic numeral to the subclass symbol, for example, Ile-2
or 11le-1.

Range

ErnrsT C. SNGOK, range conservationist, Soil Conservation Service,
helped prepare this section,

This section contains information about use of the soils
for range. Range is land on which the natural plant com-
munity is composed principally of grasses, grasslike
plants, forbs, and shrubs valuable for grazing and in suffi-
cient quantity to justify grazing use.

About 70 percent of Osage County is in native range on
which domestic animals graze. Ninety percent of farm or
ranch income is derived from livestock, principally cattle.
The average ranch in the county is about 1,035 acres. The
native range is usally grazed all year long, but the forage
is supplemented by protein and hay or tame pasture dur-
ing the season when grasses are dormant. On some
ranches calves and yearlings are creep-fed to increase
market weight. Productivity of the range can be in-
creased by using management practices that are effective
for specific kinds of soil and range sites.

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

Table 7 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the charac-
teristic vegetation; and the expected percentage of each
species in the compaosition of the potential natural plant
community. Soils not listed cannot support a natural plant
community of predominately grasses, grasslike plants,
forbs, or shrubs suitable for grazing or browsing. The fol-
lowing are explanations of column headings in Table 7.

A range site is a distinetive kind of rangeland that dif-
fers from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those areas
where the relationship between soils and vegetation has
been established, range sites can be interpreted directly
from the soil map. Properties that determine the capacity
of the soil to supply moisture and plant nutrients have
the greatest influence on the productivity of range plants,
Soil reaction, salt content, and a seasonal high water table
are also important.

Total production vefers to the amount of vegetation
that can be expected to grow annually on well-managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of
precipitation and the temperatures are such that growing
conditions are substantially better than average; in a nor-
mal year these conditions are about average for the area;
in an unfavorable year, growing conditions are well below
average, generally because of low available soil moisture,

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

Conumon. plant names of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by com-
mon name. Under Conposition, the expected proportion
of each species is presented as the percentage, in air-dry
weight, of the total annual production of herbaceous and
woody plants. Because only major species are listed, per-
centages do not necessarily total 100, The amount that
can be used as forage depends on the kinds of grazing
animals and on the grazing season. Generally all of the
vegetation produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluaton of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition, The objective in range management is to
control grazing so that the plants growing on a site are
about the same in kind and amount as the potential natu-
ral plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion. Some-
times, however, a range condition somewhat below the
potential meets grazing needs, provides wildlife habitat
and protects soil and water resources.
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The major management concern on most rangeland is
control of grazing so that the kinds and amounts of plants
that make up the potential natural plant community are
reestablished. Forage production is approximately half of
that originally produced because the natural vegetation in
many parts of the survey area has been greatly depleted
by continued excessive use. Much of the acreage that was
once open grassland is now covered with brush, weeds,
and cactus. Soil blowing occurs on sandy soils that are not
adequately covered.

Manipulating or reducing undesirable brush species and
minimizing soil blowing are important management con-
cerns. Sound range management based on soil survey in-
formation and other rangeland inventory information is
the basis for maintaining or improving forage production.

Trees

This section gives information on the suitablility of soils
for trees in Osage County. Stands of post oak, blackjack
oak, and hickery grow on the Darnell, Eufaula, Dougher-
ty, Stephenville, and Niotaze soils, mostly in the eastern
half of the county. Other tree and shrub cover is mostly
limited to the flood plains along the major rivers and
creeks and their tributaries. Among the major species in
such areas are American elm, green ash, and hackberry.
Pecan is a major species on Bird and Hominy Creeks and
the Caney River; Eastern cottonwood is a major species
along the Arkansas River. Secondary species are Amer-
ican sycamore, honeylocust, and pin oak. Minor species
are chinquapin oak, black walnut, bur oak, northern red
oak, osageorange, black locust, red mulberry, persimmon,
willow, buttonbush, plum, chittamwood, roughleaved dog-
weed, redbud, river birch, flowering dogwood, red maple,
Kentucky coffeetree, and western soapberry.

Natural stands of woodland in the county have
watershed-protecting, wildlife, and esthetic values but
only limited economic value. One sawmill operates at
Fairfax.

Farmstead windbreaks, when properly designed and
located, can control drifting of snow and keep it out of
farmyards. They also shelter the home and farmyard.
Belts of trees and shrubs are useful in screening un-
sightly areas. Properly planned trees and shrub screens
reduce noise, add esthetic value to most areas, and control
soil blowing.

On most soils, preparation for tree planting can be the
same as for ordinary field crops. Many of the species
adapted for tree planting are native to the county, and
they grow naturally on the soils where trees are needed;
however, they need special care. Soils without a severe
erosion hazard can be prepared in advance of planting so
that they will have time to settle. Alfalfa and grass sod
should be summer fallowed at least one year before plant-
ing, and cropland can be fall plowed. Adequate cover or
crop residue should be maintained on soils with a severe
erosion hazard. Cover crops protect the soil both before
and after planting and also protect the young tree
seedlings.

Careful planning is needed for every tree planting if it
is to thrive. When choosing stock for planting, select spe-
cies that grow best on the type of soil found at the plant-
ing location. The recommended trees and shrubs for each
soil are given in table 8 Purchase healthy seedlings from
nurseries or other agencies. Plant in late winter or early
spring, protect the seedlings from drying out during
planting, and pack the ground so it will be firm around
the roots.

Young trees need considerable care if they are to sur-
vive and thrive on most soils. Weeds need to be con-
trolled during the first years after planting so that they
do not compete for moisture. This can be done mechani-
cally or chemically. Trees need to be protected from
livestock and fire. Additional information on appropriate
design for the desired purpose and on planting and care
of tree plantings is available from the offices of the Soil
Conservation Service, the State Forester, and the Exten-
sion Forester serving the county.

The kind of soil and the soil-air-moisture relationship
greatly influence the growth of trees in this area. Trees
normally grow best on deep, loamy soils. Only fair to poor
growth is made on clayey soils because these soils absorb
and release moisture too slowly. Deep soils are better
suited than shallow soils because more moisture can be
stored for use during droughty periods. Hardwoods
require deeper soils than conifers, although conifers make
their best growth on the better farming soils.

Conifers such as pine and eastern redcedar at first
grow more slowly than hardwoods, but their growth is
likely to equal that of most hardwoods as they mature.
Conifers live longer than hardwoods, and they are more
effective in a windbreak or a screen.

Available soil moisture, soil fertility, tree spacing, tree
adaptability to the soil, and care given to the tree all af-
fect rate of tree growth.

Wildlife Habitat

JEROME F. BYKORA, biologist, Soil Conservation Service, helped
prepare this section,

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

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

In table 9, the soils in the survey area are rated accord-
ing to their potential to support the main kinds of wildlife
habitat in the area. This information can be used in
planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
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are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of
management needed for each element of the habitat.

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

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

Grain and seed crops are seed-producing annuals used
by wildlife. Examples are corn, wheat, oats, and barley.
The major soil properties that affect the growth of grain
and seed crops are depth of the root zone, texture of the
surface layer, available water capacity, wetness, slope,
surface stoniness, and flood hazard. Seil temperature and
soil moisture are also considerations.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Examples are fescue, lovegrass, clover, and al-
falfa. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Examples are bluestem,
goldenrod, beggarweed, wheatgrass, and grama. Major
soil properties that affect the growth of these plants are
depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness, and
flood hazard, Soil temperature and soil moisture are also
considerations.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat. Ex-
amples of native plants are oak, poplar, cherry, sweetgum,
apple, hawthorn, dogwood, persimmon, sassafras, hickory,
pecan, black walnut, blackberry, blackhaw, viburnum, red
mulberry and osageorange. Examples of fruit-producing
shrubs that are commercially available and suitable for
planting on soils rated good are Russian-olive, autumn-

olive, and crabapple. Major soil properties that affect
growth of hardwood trees and shrubs are depth of the
root zone, available water capacity, and wetness.

Coniferons plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Examples
are pine, spruce, fir, cedar, and juniper. Soil properties
that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capaci-
ty, and wetness.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that pro-
vide cover and shade for some species of wildlife. Exam-
ples are coralberry, sumac, briers, skunkbush, roughleaf
dogwood, huckleberry and sandplum. Major properties
that affect the growth of shrubs are depth of the root
zone, available water capacity, salinity, and moisture.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Examples
of wetland plants are smartweed, wild millet, saltgrass,
and rushes, sedges, and reeds. Major soil properties af-
fecting wetland plants are texture of the surface layer,
wetness, reaction, salinity, slope, and surface stoniness.

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

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

Openland habitat consists of cropland, pasture,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines. These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas in-
clude bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail rabbit, and red fox.

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

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

Rangeland habitat consists of areas of wild herbaceous
plants and shrubs. Wildlife attracted to rangeland.include
white-tailed deer, bobwhite quail, prairie chicken, coyote
and meadowlark.
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Recreation

The soils of the survey area are rated in table 10 ac-
cording to limitations that affect their suitability for
recreation uses. The ratings are based on such restrictive
soil features as flooding, wetness, slope, and texture of
the surface layer. Not considered in these ratings, but im-
portant in evaluating a site, are location and accessibility
of the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation, ac-
cess to water, potential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic tank effluent. Soils subject to
flooding are limited, in varying degree, for recreation use
by the duration and intensity of flooding and the season
when flooding occurs. Onsite assessment of height, dura-
tion, intensity, and frequency of flooding is essential in
planning recreation facilities.

The degree of the limitation of the soils is expressed as
slight, mederate, or severe. Slight means that the soil pro-
perties are generally favorable and that the limitations
are minor and eagily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be off-
set only by costly soil reclamation, special design, inten-
sive maintenance, limited use, or by a combination of
these measures.

The information in table 10 can be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 12, and interpretations for dwellings without
basements and for local roads and streets, given in table
11.

Camp areus require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but remains
firm, and i not dusty when dry. Strong slopes and stones
or boulders can greatly increase the cost of constructing
camping sites.

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

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

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

Engineering

WiLLIAM E. HArESTY and GrorGE K. SITES, engineers, Soil Conser-
vation Service, helped prepare this scction,

This section prevides information about the use of soils
for building sites, sanitary facilities, construction material,
and water management. Among those who can benefit
from this section are engineers, landowners, community
planners, town and city managers, land developers, buil-
ders, contractors, and farmers and ranchers.

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

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

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

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

Data presented in this section are useful for land-use
planning and for choosing alternative practices or
general designs that will overcome unfavorable soil pro-
perties and minimize soil-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are generally not presented for soil
material below a depth of 5 or 6 feet. Also, because of the
scale of the detailed map i this soil survey, small areas
of soils that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for onsile investigations, testing, and analysis by
personnel having expertise in the specific use confem-
plated.

The information is presented mainly in tables. Table 11
shows, for each kind of seil, the degree and kind of limita-
tions for building site development; table 12, for sanitary
facilities; and table 14, for water management. Table 13
shows the suitability of each kind of soil as a source of
construction materials.

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

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

Building Site Development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 11. A slight limitation indicates that
soil properties are favorable for the specified use; any
limitation is minor and easily overcome. A moderate
limitation indicates that soil properties and site features
are unfavorable for the specified use, but the limitations
can be overcome or minimized by special planning and
design. A severe limitation indicates one or more soil pro-
perties or site features are so unfavorable or difficult to
overcome that a major increase in construction effort,
special design, or intensive maintenance is required. For
some soils rated severe, such costly measures may not be
feasible.

Shallow excavations are used for pipelines, sewerlines,
telephone and power transmission lines, basements, open
ditches, and cemeteries. Such digging or trenching is in-
fluenced by the soil wetness of a high seasonal water
table, the texture and consistence of soils; the tendency of

soils to cave in or slough; and the presence of very firm,
dense soil layers, bedrock, or large stones. In addition, ex-
cavations are affected by slope of the soil and the proba-
bility of flooding. Ratings do not apply to soil horizons
below a depth of 6 feet unless otherwise noted.

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

Dwellings and small commercial buildings referred to
in table 11 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence from settling or
shear failure of the foundation does not occur. These
ratings were determined from estimates of the shear
strength, compressibility, and shrink-swell potential of the
soil. Soil texture, plasticity and in-place density, potential
frost action, soil wetness, and depth to a seasonal high
water table were also considered. Soil wetness and depth
to a seasonal high water table indicate potential difficulty
in providing adequate drainage for basements, lawns, and
gardens. Depth to bedrock, slope, and large stones in or
on the soil are also important considerations in the choice
of sites for these structures and were considered in
determining the ratings. Susceptibility to flooding is a
serious limitation.

Local roads and streets referred to in table 11 have an
all-weather surface that ean carry light to medium traffic
all year. They consist of subgrade of the underlying soil
material; a base of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with soil material at hand, and most cuts and
fills are less than 6 feet deep.

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

The best soils for lawns and landscaping are those
that remain firm after rain and are not dusty when dry.
They absorb water readily and hold sufficient moisture
for plant growth. The surface layer should be free of
stones, and if shaping is required, the soil should be suf-
ficiently deep to bedrock or hardpan to allow for the
necessary grading.
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Sanitary Facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 12 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required.

Soil suitability is rated by the terms good, fatr, and
poor, which have, respectively, meaning approximately
parallel to the terms slight, moderate, and severe.

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

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

In some soils, loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines. In these
soils the absorption field does not adequately filter the ef-
fluent, and ground water in the area may be con-
taminated.

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

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor and cut
slopes or embankments of compacted soil material. Aero-
bic lagoons generally are designed to hold sewage within
a depth of 2 to 5 feet. Nearly impervious soil material for
the lagoon floor and sides is required to minimize seepage

D]

and contamination of ground water. Soils that are very
high in organic matter and those that have cobbles,
stones, or boulders are not suitable. Unless the soil has
very slow permeability, contamination of ground water is
a hazard where the seasonal high water table is above the
level of the lagoon floor. In soils where the water table is
seasonally high, seepage of ground water into the lagoon
can seriously reduce the lagoon’s capacity for liquid
waste. Slope, depth to bedrock, and susceptibility to flood-
ing also affect the suitability of sites for sewage lagoons
or the cost of construction. Shear strength and permea-
bility of compacted soils affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in ex-
cavated trenches or on the surface of the soil. The waste
is spread, compacted, and covered daily with thin layers
of soil. Landfill areas are subject to heavy vehicular traf-
fic. Risk of polluting ground water and trafficability af-
fect the suitability of a soil for this use. The bhest soils
have a loamy or silty texture, have moderate to slow
permeability, are deep to a seasonal water table, and are
not subject to flooding. Clayey soils are likely to be sticky
and difficult to spread. Sandy or gravelly soils generally
have rapid permeability, which might allow noxious
liquids to eontaminate ground water. Soil wetness may be
a limitation because operating heavy equipment on a wet
soil is difficult. Seepage into the refuse increases the risk
of pollution of ground water.

In the trench type of landfill, ease of excavation also
affects the suitability of a soil for this purpose, so the soil
must be deep to bedrock and free of large stones and
boulders. Where the seasonal water table is high, water
seeps into trenches and causes problems in filling,

Unless otherwise stated, the limitations in table 12
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

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

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

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

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated in table 13 by ratings of
good, fair, or poor. The texture, thickness, and organic-
matter content of each soil horizon are important factors
in rating soils for use as construction materials. Each soil
is evaluated to the depth observed, generally about 6 feet.

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

The ratings apply to the soil material between the A
horizon and a depth of § to 6 feet. It is assumed that soeil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 15 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

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

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 13 provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
Jair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.

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

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

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

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

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

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

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

Water Management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 14 the degree of soil limitation and soil
and site features that affect use are indicated for each
kind of soil. This information is significant in planning, in-
stalling, and maintaining water control structures.

Soil and site limitations are expressed as slight,
moderate, and severe. Slight means that the soil proper-
ties and site features are generally favorable for the
specified use and that any limitation is minor and easily
overcome. Moderale means that some soil properties or
site features are unfavorable for the specified use but can
be overcome or modified by special planning and design.
Severe means that the soil properties and site features
are so unfavorable and so difficult to correct or overcome
that major soil reclamation, special design, or intensive
maintenance is required.

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

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

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water
aquifer. Excluded are ponds that are fed by surface ru-
noff and embankment ponds that impound water 3 feet or
more above the original surface. Ratings in table 14 are
for ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeability, texture, depth to bedrock, hardpan, or other
layers that affect the rate of water movement, depth to
the water table, slope, stability of ditechbanks, susceptibili-
ty to flooding, salinity and alkalinity, and availability of
outlets for drainage.

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Features that affect suitabili-
ty of a soil for terraces are uniformity and steepness of
slope; depth to bedrock, hardpan, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
soll slipping, and piping.

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

Soil Properties

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

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

Samples of soil material are analyzed in the lahoratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially pro-
perties that cannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for all

soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby sur-
vey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classification, and
the physical and chemical properties of each major
horizon of each soil in the survey area. They also present
pertinent soil and water features, engineering test data,
and data obtained from physical and chemical laboratory
analyses of soils.

Engineering Properties

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

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 15 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil Series and Morpholo-

gy'”

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

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(Unified) (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (1).

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

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

When laboratory data are available, the A-1, A-2, and
A-T groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7T-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested in the survey area, with group index num-
bers in parentheses, is given in table 18. The estimated
classification, without group index numbers, is given in
table 15. Also in table 15 the. percentage, by weight, of
rock fragments more than 3 inches in diameter is esti-
mated for each major horizon. These estimates are deter-
mined mainly by observing volume percentage in the field
and then converting that, by formula, to weight percent-
age,

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

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

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across clas-
sification boundaries (1 or 2 percent), the classification in
the marginal zone is emitted in table 15.

Physical and Chemical Properties

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

Permeability is estimated on the basis of known rela-
tionships among the soil characteristies observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil is an important factor to be considered in planning

and designing drainage systems, in evaluating the poten-
tial of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management,

Available water capacily is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
systems,

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

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequen-
cy of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 16.
Salinity affects the suitability of a soil for crop produc-
tion, its stability when used as a construction material,
and its potential to corrode metal and concrete.

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

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conduetivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.
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Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the secil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate. The
soil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or soil blowing, that ecan
oceur without reducing crop production or environmental
quality. The rate is expressed in tons of soil loss per acre
per year.

Soil and Water Features

Table 17 contains information helpful in planning land
uses and engineering projects that are likely to be af-
fected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have received
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
to deep, moderately well drained to well drained soils that
have moderately fine texture to moderately coarse tex-
ture, These soils have a moderate rate of water transmis-
sion.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderatly fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion,

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rainfall or snowmelt and water in swamps and
marshes is not considered flooding. Flooding is rated in
general terms that describe the frequency and duration of
flooding and the time of year when flooding is most like-
ly. The ratings are based on evidence in the soil profile of

the effects of flooding, namely thin strata of gravel, sand.
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinctive soil horizons that form in soils
of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
levels in the area and the extent of flooding; and informa-
tion that relates the position of each soil on the landscape
to historic floods.

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

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

Information about the seasonal high water table helps
in asgessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will funetion. Also, a seasonal high water table
affects ease of excavation.

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

Test Data

Table 18 shows test data for some soils of Osage Coun-
ty that were tested by the State Highway Department.
Test data for some of the other soils may be found in
other published soil surveys. These tests were made to
help evaluate surveys and to help evaluate the soils for
engineering purposes. The engineering classifications
given are based on data obtained by mechanical analyses
and by tests to determine liquid limits and plastic limits.
The mechanical analyses were made by combined sieve
and hydrometer methods.
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Shrinkage limit is the percentage of moisture at which
shrinkage of the soil material stops.

Shrinkage ratio is the relationship between the change

in volume of the soil material and the water content of
the soil material when at the shrinkage limit. The change
in volume is expressed as a percentage of the air-dry
volume of soil material, and the water content is ex-
pressed as a percentage of the weight of soil material
when oven-dry.

The data on volume change indicate the amount of
shrinkage and swelling that is obtained from the sample
which is prepared at optimum moisture content and then
subjected to drying and wetting. The total change that
can occur in a specified soil is the sum of the value given
for shrinkage and swelling.

‘Tests to determine liquid limit and plastic limit mea-
sure the effect of water on the consistence of soil materi-
al.

Classification of the Soils

In this section, the soil series recognized in the survey
area are described, the current system of classifying soils
is defined, and the soils in the area are classified accord-
ing to the current system.

Soil Series and Morphology

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

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is compared
to similar soils and to nearby soils of other series. A
pedon, a small three-dimensional area of soil typical of the
soil series in the survey area, is described. The detailed
descriptions of each soil horizon follow standards in the
Soil Survey Manual (3). Unless otherwise noted, colors
described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or mapping units, of each soil series are described
in the section “Soil Map for Detailed Planning.”

Apperson Series

The Apperson series consists of deep, nearly level
through very gently sloping soils on uplands. These soils
formed in material weathered from limestone and thin
layers of chert under a cover of grasses.

The Apperson soils are moderately well drained and
have slow permeability. Available water capacity is medi-
um,

Typical pedon of Apperson silty clay loam, in an area of
Apperson-Dwight complex, 0 to 3 percent slopes, 165 feet
north and 160 feet east of the southwest corner, sec. 21,
T.29N,R. 7 E.:

Al1—0 to 12 inches; black (10YR 2/1) silty clay loam, very dark gray
(LOYR 3/1) «ry; strong coarse granular structure; hard, firm; medi-
um acid; clear smooth boundary.

B1—12 to 16 inches; black (HOYR 2/1) silty clay loam, very davk gray
(I0YR 3/1) dry; maoderate medium sobangulir blocky structure
parting to strong coarse granular; hard, firm; medium acid; clear
smooth boundary.

B21t—16 to 21 inches; bluck (1Y R 2/1) silty ¢lay, very dark mray (Q0YR
31 dry; few fine distinet light olive brown mottles; moderate fine
and medium subangular blueky structure: very hard, very firm;
nearly continuous clay films or pressure faces on faces of peds;
slightly acid; gradual smooth boundary.

B22t—21 to 26 inches; very dark gravish brown (25Y 3/2) silty clay,
dark grayish brown (25Y 4/2) dry; many fine distinet black (10YR
2/1), gray (10YR 5/1), and olive brown (25Y 4/M4) mottles: weak fine
blocky structure; extremely hard, extremely firm; nearly continuous
elay films or pressure faces on faces of peds; few chert fragments
less than 3 inches in diameter; mildly alkaline; gradual smooth boun-
dary.

B23t—26 to 33 inches; dark grayish brown (2.5Y 4/2) silty clay, grayish
brown (25Y 5/2) dry; many medium distinet gray (I0OYR 5/1), alive
yellow (25Y 6/6), and light olive brown (25Y 5/6) mottles; weak
fine blocky structure; extremely hard, extremely firm; nearly con-
tinuous clay films or pressure faces on faces of peds; few chert
fragments less than 3 inches in diameter; moderately alkaline;
gradual smooth houndary.

B3—31 to 46 inches; dark grayish brown (2.5Y 4/2) silty elay, light
brownish gray (25Y 6/2) dry; many medium distinet gray (10YR
5/1) and olive brown (25Y 4/4) mottles; weak course blocky struc-
ture; extremely hard, extremely firm; few slickensides; few chert
fragments less than 3 inches in diameter; moderately alkaline;
abrupt irregular boundary.

R—46 to 48 inches; hard grayish limestone bedrock.

The solum is 40 to 60 inches thick over hard limestone bedrock. Depth
to the water table is 1 1/2 to 2 feet. Cracks extend from the surface into
the B horizon during dry seasons.

The Al or Ap horizon is black or very dark gray. Reaction is medium
acid through slightly acid except in limed areas.

The B1 horizon is black, very dark gray, or very dark grayish brown
silty clay loam or silty clay. Reaction ranges from medium acid through
mildly alkaline.

The B2lt horizon is black, very dark brown, very dark gray, very
dark grayish brown, or dark gray. Some pedons are mottled in shades of
brown or red. Reaction ranges from slightly acid through mildly al-
kaline.

The B22t and B23t horizons are very dark gray, dark gray, very dark
grayish brown, or dark brown. Most pedons are mottled in shades of
gray, black, brown, yellow, gray, or red. Streaks of black soil material
extend vertically into these horizons in many pedons. Reaction ranges
from slightly acid through moderately alkaline. In most pedons, the B2t
and B3 horizons have slickensides thut do not intersect, fine black
concretions, and caleium carbonate concretions. Chert or limestone frag-
ments and calcium carbonate concretions less than 3 inches in diamoter
make up 0 to 5 percent of the volume of the B2t horizon.

The B3 horizon is dark grayish brown, grayish brown, brown, dark
brown, dark yellowish brown, yellowish brown, olive brown, or light
olive brown. Most pedons are mottled in shades of gray, brown, yellow,
or red. Reaction ranges from slightly acid through moderately alkaline.
Chert or limestone fragments and calcium carbonate concretions less
than 3 inches in diameter make up from 0 to 10 percent of the volume.

Apperson soils are on ridge crests and are associated
on the same landscape with Shidler, Dwight, Okemah,
Summit, and Wolco soils. Apperson soils have a thicker
solum than that of Shidler soils. They do not have the
abrupt textural change between the A and B horizons and
the high sodium content of the B horizon common to
Dwight soils. Apperson soils are similar to Summit and
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Okemah soils, but they have bedrock within 60 inches of

the surface. They are darker than Wolco soils, and they
crack when dry,

Barnsdall Series

The Barnsdall series consists of deep, nearly level soils
on flood plains. These soils formed in loamy sediments

under a cover of trees and grasses. They are subject to
flooding.

The Barnsdall soils are well drained and have moderate
permeability. Available water capacity is high.
Typical pedon of Barnsdall very fine sandy loam, 1,550

feet east and 750 feet north of the southwest corner, sec.
29, T.22 N, R. 10 E.

Ap—0 to 7 inches; dark brown (10YR 4/3) very fine sandy loam, brown
(10YR 5/3) dry; weak fine granular structure; slightly hard, very
friable; neutral; abrupt smooth boundary.

A2—7 to 11 inches; brown (7.5YR 5/4) very fine sandy loam, light brown
(T5YR 6/4) dry; weak fine granular structure; slightly hard, very
friable; neutral; clear smooth boundary.

B21t—11 to 29 inches; reddish brown (5YR 4/4) silty clay loam, reddish
brown (5YR 5/4) dry; moderate fine and medium subangular blocky
structure; hard, friable; nearly continuous clay films on faces of
peds; few brown coatings of material similar to material from the
A2 horizon are on vertical faces of peds; slightly acid; gradual
smooth houndary.

B22t—29 to 45 inches; reddish brown (AYR 4/3) silty clay loam, reddish
brown (5YR 5/4) dry; weak medium subangular blocky structure;
hard, friable; nearly continuous clay films on faces of peds; few
brown coatings of material similar to material from the A2 horizon
are on vertical faces of peds; few fine black concretions; medium
acid; gradual smooth boundary.

B3—45 to 58 inches; reddish brown (5YR 4/3) elay loam, reddish brown
(5YR 5/3) dry; weak medium subangular blocky structure; hard, fri-
able; patchy clay films on faces of peds; few fine black concretions;
strongly acid; gradual smooth boundary.

[IC—58 to 72 inches; brown (7.5YR 4/4) fine sandy loam, brown (T5YR
6/4) dry; massive; hard, friable; few fine black concretions; strongly
acid.

The solum is 40 to 60 inches thick or more. Depth to bedrock is more
than 60 inches. Depth to the water table is more than 6 feet.

The Ap or Al horizon is very dark grayish brown, dark grayish
brown, dark brown, or brown. Reaction ranges from medium acid
through neutral except in limed areas.

The A2 horizon is brown or dark brown. Reaction ranges from medi-
um acid through neutral except in limed areas.

The B2t horizon is reddish brown or yellowish red clay loam or silty
clay loam. Reaction ranges from strongly acid through neutral.

The B3 horizon is hrown, strong brown, reddish brown, or yellowish
red loam, clay loam, or silty clay loam. Reaction ranges from strongly
acid through medium acid.

The IIC horizon is brown or streng brown. Some pedons are mottled
in shades of brown. The texture is fine sandy loam or clay loam. Reac-
tion ranges from strongly acid through medium acid. Some pedons have
buried horizons below a depth of 40 inches.

Barnsdall soils are on slightly convex flood plains and
are associated on the same landscape with Mason and
Verdigris soils. They have a lighter colored A horizon and
a more reddish B or C horizon than those of Mason and
Verdigris soils.

Bates Series

The Bates series consists of moderately deep, very
gently sloping through sloping soils on uplands. These
soils formed in material weathered from sandstone under
a cover of grasses.

The Bates soils are well drained and have moderate
permeability. Available water capacity is medium.

Typical pedon of Bates loam, 1 to 3 percent slopes, 200
feet south and 50 feet west of the northeast corner, sec.
9 T.27TN,R.8E.:

A1—0 to 10 inches; very dark gravish brown (I0YR 3/2) loam. dark
grayish brown (I0YR 4/2) dry; moderate medium granular strue-
ture; slightly hard, very friable: medium aeid; gradual smooth boun-
dary.

B1—10 to 16 inches; dark brown (FHYR 4/2) loam, brown (THYR 5/2)
dry; few fine distinct strong brown mottles; weak medium subangu-
lar blocky structure parting to moderate medium granular: hard,
friahle; few worm casts; medium acid; gradoal smooth boundary.

RB2t—16 to 24 inches; dark brown (TAYR 4/4) clay loam, brown (THYR
5/4) dry; few medium distinet vellowish red (YR J/6) mottles:
weak medium subangular blocky strueture; very hard, friable;
patehy clay films on faces of peds; few sandstone fragments less
than 3 inches in diameter; medium acid; gradual smooth boundary.

B3—24 to 36 inches; yellowish brown (10YR 5/4) sandy clay loam, light
yellowish brown (10YR 6/4) dry; common medium distinet red
@AYR 5/8) mottles; weak medium subangular blocky structure;
hard, friable; patehy clay films on fuces of peds; about 30 percent,
by volume, sandstone fragments less than 3 inches in diameter;
medium zeid; gradual irregular boundary.

Cr—306 to 40 inches; strong brown (TAYR 5/6) and red 2HYR 4/6) soft
acid sandstone.

These soils are 20 to 40 inches thick over sandstone bedrock. Depth to
the water table is more than 6 feet.

The Al or Ap horizon is very dark brown, very dark grayish brown,
or dark brown. Reaetion ranges from medium acid through slightly acid
except in limed arcas,

The B1 horizon is brown, dark brown, very dark grayish brown, or
dark grayish brown loam, clay loam, or sandy clay loam. Reaction ranges
from medium acid through slightly acid.

The B2t horizon is brown, dark brown, strong brown, dark yellowish
brown, or yellowish brown. Some pedons are mottled in shades of red,
yellow, or brown. The texture is sandy clay loam or clay loam. Reaetion
ranges from medium acid through strongly acid. Sandstone fragments
less than 3 inches in diameter make up from 0 to 25 percent of the
volume.

The B3 horizon is brown, strong brown, or yellowish bhrown. Mottles
are in shades of gray, brown, yellow, or red. The texture is louam, clay
loam, or sandy clay loam. Reaction ranges from strongly acid through
slightly acid. Sandstone fragments less than 3 inches in diameter make
up from ¢ to 856 percent, by volume, of this horizon.

The Cr horizon consists of brownish, yellowish, or reddish sandstone
interbedded in some pedons with lenses of grayish shales.

Bates soils are on crests and side slopes and are us-
sociated on the same landscape with Cowets, Dennis,
Steedman, and Prue soils. Coweta soils do not have argil-
lic horizons and Dennis and Steedman soils have a clayey
soil material in the control section. Prue soils have a
thicker solum than that of the Bates soils.

Carytown Series

The Carytown series consists of deep, nearly level
through very gently sloping soils on uplands. These soils
formed in material weathered from shales interbedded
with thin layers of sandstone under a cover of grasses.
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The Carytown soils are poorly drained and have very
slow permeability. Available water capacity is low.

Typical pedon of Carytown silt loam, in an area of
Dennis-Carytown complex, 1 to 5 percent slopes, 1,300
feet south and 1,250 feet east of the center of sec. 33, T.
25N, R.9E.;

A1—0 to 9 inches; very dark grayish brown (10YR 3/2) silt loam, gray-
ish brown (10YR 5/2) dry; weak fine and medium granular strue-
ture; slightly hard, very friable; medium acid; abrupt smooth boun-
dary.

B21tg—9 to 18 inches; very dark grayish brown (10YR 3/2) silty clay,
grayish brown {10YR 5/2) dry; commeon fine distinct strong brown
mottles; moderate medium columnar structure parting to moderate
medium blocky; very hard, very firm; nearly continuous clay films
on faces of peds; grayish coatings on faces of some peds; slightly
acid; gradual smooth boundary.

B22tg—18 to 33 inches; dark grayish brown (10YR 4/2) silty clay, gray-
ish brown (10YR 5/2) dry; few fine distinct strong brown mattles;
moderate medium and coarse blocky structure; extremely hard,
very firm; nearly continuous clay films on faces of peds; few fine
black concretions; moderately alkaline; gradual smooth boundary.

B23t—33 to 38 inches; dark brown {10YR 4/3) silty clay, brown (10YR
5/3) dry; common fine distinct strong brown mottles; weak medium
blocky structure; very hard, very firm; nearly continuous dark gray-
ish brown (10YR 4/2) clay films on faces of peds; few fine black
concretions; many soft masses of soluble salts; moderately alkaline;
gradual smooth boundary.

B31—38 te 57 inches; coarsely mottled gray (10YR 5/1), strong brown
(7.5YR 4/6), and very dark brown (10YR 2/2) silty clay; weak coarse
blocky structure; very hard, very firm; patchy clay films on faces of
peds; many fine black concretions; moderately alkaline; gradual
smooth boundary.

B32—57 to 72 inches; coarsely mottled light brownish gray (10YR 6/2),
dark gray {10YR 4/1), and strong brown (7.5YR 5/6) silty clay; weak
coarse blocky structure; very hard, very firm; patchy clay films on
faces of peds; mildly alkaline.

The thickness of the solum and depth to bedrock is 40 to more than 60
inches. Depth to the water table ranges from 0 to 1 foot.

The Al or Ap horizon is very dark gray or very dark grayish brown.
Some pedons are mottled in shades of brown, red, or yellow. Reaction
ranges from medium acid through slightly acid except in limed areas.
Some pedons have a thin, lighter colored A2 horizon.

The B2ltg horizon is very dark brown, very dark grayish brown, or
dark brown. Most pedons are mottled in shades of gray, red, or yellow.
The texture is silty clay loam or silty clay. Reaction ranges from medi-
um acid through moderately alkaline, The peds in many places have
grayish coatings or black stains. Exchangeable sodium is more than 15
percent.

The lower part of the B2tg horizon and the B2t horizom are dark
grayish brown, brown, dark brown, dark yellowish brown, or olive
brown mottled in shades of red, yellow, gray, or brown. Textures are
gilty clay or clay. Reaction ranges from neutral through moderately al-
kaline. Some pedons have slickensides. Soluble salts oceur in soft masses
or threadlike forms.

The B3 horizon is coarsely mottled in shades of gray, brown, yellow,
or red. The texture is silty clay or clay. Reaction ranges from neutral
through moderately alkaline. This horizon is 0 to 30 percent, by volume,
shale or sandstone fragments. Some pedons have slickensides.

In Osage County, Carytown soils are mapped only in
complex with Dennis and Parsons soils.

Carytown soils are in concave depressions and are as-
sociated on the same landscape with Dennis and Parsons
soils. They have a higher amount of exchangeable sodium
in the upper argillic horizon than that of Dennis and Par-
sons soils.

These soils are taxadjuncts to the Carytown series
because they do not have an A2 horizon and they have a
thinner A horizon than allowed in the range for the
Carytown series.

Catoosa Series

The Catoosa series consists of moderately deep, very
gently sloping soils on uplands. These soils formed in
material weathered from limestone under a cover of
grasses.

The Catoosa soils are well drained and have moderate
permeability. Available water capacity is medium.

Typical pedon of Catoosa silt loam, in an area of
Catoosa-Shidler complex, 1 to 3 percent slopes, 2,700 feet
north and 720 feet west of the southeast corner, sec. 12,
T.25 N, R.8 E.:

A1—0 to 9 inches; dark brown (7.5YR 3/2) silt loam, brown (T.6YR 4/2)
dry; moderate medium granular structure; hard, friable; slightly
acid; clear smooth boundary.

B1--9 to 13 inches; dark reddish brown (5YR 3/2) silty clay loam, dark
reddish gray (5YR 4/2) dry; moderate fine subangular blocky strue-
ture parting to moderate medium granular; hard, firm; slightly acid;
clear smooth boundary.

B21t—13 to 21 inches; dark reddish brown (OYR 3/4) silty clay loam,
reddish brown (YR 4/4) dry; moderate medium subangular blocky
structure parting to moderate medium granular; very hard, very
firm; patechy clay films on faces of peds; common worm casts;
neutral; gradual smooth boundary.

B22t—21 to 30 inches; dark reddish brown (5YR 3/4) silty clay loam,
reddish brown (5YR 4/4) dry; moderate medium blocky structure;
very hard, very firm; nearly continuous clay films on faces of peds;
common worm casts; neutral; abrupt irregular boundary.

R—30 to 32 inches; grayish, coarsely fractured, hard limestone; frac-
tures filled with soil material similar to material from horizon
above: the bedrock has bedding planes 2 to 6 inches apart.

These soils are 20 to 40 inches thick over hard limestone bedrock.
Depth to the water table is more than 6 feet.

The Al or Ap horizon is very dark brown, dark brown, or very dark
grayish brown. Reaction ranges from medium acid through slightly acid
except in limed areas.

The Bl horizon is dark reddish brown, dark brown, dark reddish gray,
reddish brown, or brown silt loam or silty clay loam. Reaction runges
from medium acid through slightly acid.

The B2t horizon is dark reddish brown, brown, dark brown, or reddish
brown. Reaction ranges from medium acid through neutral. The lower
part of the B2t horizon is 0 to 35 percent, by volume, chert or limestone
fragments, mostly leas than 3 inches in diameter.

Catoosa soils are on crests and in valleys and are as-
sociated on the same landscape with Shidler and Lula
soils. Shidler soils do not have the argillic horizons that

are present in Catoosa soils. Lula soils have a thicker
solum than that of Catoosa soils.

Choska Series

The Choska series consists of deep, nearly level soils on
flood plains. These soils formed in loamy sediments under
a cover of trees with an understory of grasses. They are
subject to flooding.

The Choska soils are well drained and have moderate
permeability. Available water capacity is high.
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Typical pedon of Choska very fine sandy loam, 750 feet
east and 20 feet north of the southwest corner, sec. 35, T.
24N,R. 4 E.:

Ap—0 to 9 inches; dark brown (10YR 3/3) very fine sandy loam, brown
(10YR 5/3) dry;, weak medium platy structure parting to weak fine
granular; slightly hard, very friable; neutral; clear smooth boundary.

C1—9 to 22 inches, brown (10YR 4/3) very fine sandy loam, brown
(10YR 5/3) dry; massive; slightly hard, very friable; mildly alkaline;
clear wavy boundary.

C2—22 to 40 inches; brown (75YR 4/4) very fine sandy loum, brown
(1.5YR 5/4) dry; massive; hard, very friable; evident bedding planes;
moderately alkaline; clear wavy boundary.

C3—40 to 65 inches; hrown (T5YR 5/4) very fine sandy loam, pink
(T5YR 7/4) dry; massive; hard, friable; stratified with thin lenses of
silty elay loam; calcareous; moderately alkaline,

These soils are more than 60 inches thick to bedrock. Depth to the
water table is more than 6 feet.

The Ap or Al horizon is dark brown or very dark grayish brown.
Reaction ranges from slightly acid through neutral.

The C horizon i8 reddish brown, yellowish red, brown, or strong
brown very fine sandy loam or silt loam. Thin strata of soil materials
ranging from silty clay loam to loamy fine sand are within 40 inches of
the surface in most pedons. Below a depth of 40 inches, strata of clay,
silty clay, or fine sand are sometimes present. Reaction ranges from
neutral through moderately alkaline.

Choska soils are on convex flood plains and are as-
sociated on the same landscape with Kiomatia seils. Kio-
matia soils have a more sandy control section than
Choska soils.

Cleora Series

The Cleora series consists of deep, nearly level through
very gently sloping soils on flood plains. These soils
formed in loamy sediments under a cover of trees with an
understory of grasses. They are subject to flooding.

The Cleora soils are well drained and have moderately
rapid permeability. Available water capacity is medium,

Typical pedon of Cleora fine sandy leam, 1,600 feet
west and 25 feet north of the southeast corner, sec. 2, T.
23N, R.8E.:

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) fine sandy loam,
grayish brown (10YR 5/2) dry; weak fine granular structure;
slightly hard, very friable; few worm casts; limed field; neutral;
clear smooth boundary.

Al—6 to 12 inches; very dark grayish brown (10YR 3/2) fine sandy
loam, dark grayish brown (10YR 4/2) dry; weak medium granular
structure; slightly hard, very friable; few waorm ecasts; ncutral;
gradual smooth boundary.

AC—12 to 25 inches; dark brown (10YR 4/3) fine sandy loam, brown
(10YR 5/3) dry; weak coarse subangular blocky structure; slightly
hard, very friable; few worm casts; neutral; gradual smooth bounda-
ry.

C1—25 to 53 inches; dark yellowish brown (10YR 4/4) fine sandy loam,
yellowish brown (10YR 5/4) dry; massive; slightly hard, very fria-
ble; few thin strata of lighter colored loamy fine sand; neutral; clear
wavy boundary.

C2—03 to 60 inches; yellowish brown (10YR 5/4) loamy fine sand, light
yellowish brown (10YR 6/4) dry; single grained; loose, very friable;
thin strata of darker colored loamy material; neutral,

These soils are more than 60 inches thick to bedrock. Depth to the
water table is more than 6 feet. In undulating arcas, the A horizon is
thicker and darker in the concave parts of the lundscape. Reaction
ranges from medium acid through neutral except in limed areas,

The Ap or Al herizon is very dark brown, very dark grayish brown,
or dark brown,

The AC horizon is brown, dark brown, dark yellowish brown, or yel-
lowish brown. Thin strata of darker or lighter colored soil materials are
in this horizon in some pedons. The texture is loam or fine sandy loam
and some pedons have thin strata of finer or coarser textured material.

The C horizon is brown, dark brown, dark yellowish brown, or yel-
lowish brown fine sandy loam or loamy fine sand. Strata of finer or
coarser textured material are present in most pedons. Buried horizons
of dark colored silt loam or silty clay loam are below a depth of 40
inches in many pedons.

Cleora soils are on convex flood plains and are as-
sociated on the same landscape with Verdigris soils. Ver-
digris soils have a more clayey control section than Cleora
soils.

Corbin Series

The Corbin series consists of deep, very gently sloping
through gently sloping soils on uplands. These soils
formed in material weathered from shales, sandstones,
and clayey sediments under a cover of grasses.

The Corbin soils are well drained and
permeability. Available water capacity is high.

Typical pedon of Corbin silt loam, in an area of Corbin-
Pawhuska complex, 1 to 5 percent slopes, 1,160 feet south

and 10 feet east of the northwest corner of sec. 17, T. 25
N, R.5 E.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) silt loam, dark
grayish brown (10YR 4/2) dry; weak fine platy structure parting to
weak medium granular; hard, friable; many fine and medium roots;
few medium pores; many worm casts; slightly acid; clear smooth
boundary.

A1—8 to 14 inches; very dark grayish brown (10YR 3/2) silt loam, dark
grayish brown (10YR 4/2) dry; moderate medium granular strue-
ture; hard, friable; many fine and many medium roots; many fine
and few medium pores; many worm casts; slightly acid; clear
smooth houndary.

Bl—14 to 20 inches; dark brown (10YR 3/3) silty clay loam, brown to
dark brown (10YR 4/3) dry; common fine distinet yellowish red
mottles; moderate medium prismatic structure parting to strong
medium granular; hard, firm; common fine and common medium
roots; many fine and few medium pores; patchy clay films on faces
of peds; slightly acid; gradual smooth boundary.

B21t—20 to 27 inches; reddish brown (5YR 4/3) silty clay loam, reddish
brown (5YR 5/3) dry; common fine and medium distinet yellowish
red (5Y R 4/6) mottles; weak medium prismatic structure parting to
strong medium granular; very hard, very firm; common fine and
few medium roots; common fine and few medium pores; nearly con-
tinuous clay films on faces of peds; slightly acid; gradual wavy
boundary.

B22t—27 to 40 inches; reddish brown (5YR 4/3) silty clay, reddish
brown (6YR 5/3) dey; many coarse distinet yellowish red (hYR h/6)
mottles; moderate medium blocky structure; extremely hard, very
firm; common fine and few medium roots, common fine pores;
nearly continuous clay films on faces of peds; many fine black
concretions; black stuins on faces of some peds; neutral; gradual
smooth boundary.

B23t—40 to 50 inches; reddish brown (5YR 4/4) silty clay, reddish
brown (BYR 5/4) dry; common ecoarse distinet ycllowish red (hYR
5/6) mottles and few fine distinet grayish brown mottles; moderate
medium blocky structure; extremely hard, very firm; few fine roots:
few fine pores; neurly continuous clay films on faces of peds; com-
mon slickensides; many fine black concretions; black stains in root
channels; few Krotovinas; few soft masses of caleium ecarbonate;
moderately alkaline; gradual smooth boundary.

have slow
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B24tca—50 to 63 inches; reddish brown (§YR 4/4) silty clay, reddish
brown (5YR 5/4) dry; many coarse distinct yellowish red (5YR 5/6)
mottles and common medium distinet grayish brown (10YR 5/2)
mottles; weak medium bloeky structure; extremely hard, very firm;
few fine roots; few fine pores; nearly continuous clay films on faces
of peds; common fine black concretions; black stains in root chan-
nels; common medium and coarse calcium carbonate concretions; cal-
careous; moderately alkaline; gradual smooth boundary.

B3—63 to 73 inches; coarsely mottled reddish brown (6YR 4/4), brown
to dark brown (7.5YR 4/4), dark brown (7.5YR 3/2), brownish yellow
(I0YR 6/8), brown (10YR 5/3), and light brownish gray (25Y 6/2)
gilty clay loam; weak coarse blocky structure; very hard, firm; few
fine roots; common fine pores; patchy clay films onfaces of peds;
few fine black concretions; calcareous; moderately alkaline; gradual
smooth boundary. '

C1—173 to 81 inches; coarsely mottled reddish brown (YR 4/4, 5/3), light
brown (75YR 6/4), light reddish brown (25YR 6/4), yellowish
brown (10YR 5/6), and brown (10YR 5/3) silty clay loam; massive;
very hard, firm; common fine and few medium pores; moderately al-
kaline; gradual smooth boundary.

These soils are more than 60 inches thick. Depth to the water table
ranges from 4 to 5 feet.

The Ap or Al horizon is very dark brown, black, very dark gray, dark
brown, or very dark grayish brown. Reaction ranges from medium acid
through slightly acid except in limed areas.

The B1 horizon is very dark gray, very dark brown, very dark grayish
brown, dark brown, or dark reddish brown. Some pedons have reddish
or brownish mottles. Reaction ranges from medium acid through slightly
aeid.

The B2t horizon color is dark reddish brown, reddish brown, brown, or
dark brown. Most pedons are mottled in shades of red, brown, or gray.
The texture is silty clay loam or silty clay. Reaction ranges from slightly
acid through moderately alkaline. The lower part of the B2t horizon is
calcareous in some pedons.

The B3 horizan is commonly coarsely mottled in shades of red, yellow,
brown, or gray. Some pedons have dominant matrix colors of dark red-
dish brown, dark reddish gray, or reddish brown with mottles similar to
those mentioned above. The texture is silty clay loam or silty clay. Reac-
tion ranches from neutral through moderately alkaline. This horizon con-
tains from 0 to 20 percent, by volume, of coarse fragments less than 3
inches in diameter.

The C horizon is red, yellow, brown, or gray fine grained sandstone or
loamy or clayey sediments.

Corbin soils are on crests and side slopes and are as-
sociated on the same landscape with Pawhuska, Norge,
Grainola, and Lucien soils. Pawhuska soils have more
exchangeable sodium content in the upper part of the ar-
gillic horizon than that of Corbin soils; Norge soils are
fine silty throughout the B horizon; Grainola soils have a
clayey control section; and Lucien soils do not have argil-
lic horizons.

These soils are taxadjuncts to the Corbin series
because the lower part of the argillic horizon has colors in
hue of 5YR, which is outside the range of the series.

Coweta Series

The Coweta series consists of shallow, gently sloping
through steep soils on uplands. These soils formed in
material weathered from sandstone under a cover of
grasses.

The Coweta soils are well drained to somewhat exces-
sively drained and have moderate permeability. Available
water capacity is low.

Typical pedon of Coweta loam, in an area of Coweta-
Bates complex, 1 to 8 percent slopes, 2,540 feet south and
2300 feet east of the northwest corner, sec. 4, T. 24 N, R.
12 E.:

A1—0 to 9 inches; very dark grayish brown (10YR 3/2) loam, dark gray-
ish brown (10YR 4/2) dry; moderate fine granular structure;
slightly hard, very friable; medium acid; clear smooth boundary.

B2—9 to 16 inches; dark brown (7.5YR 3/2) loam, brown (7THYR 4/2)
dry; moderate fine granular structure; slightly hard, very friable;
about 15 percent weathered sandstone fragments less than 3 inches
in diameter; slightly acid; abrupt irregular boudary.

Cr—16 to 20 inches; strong brown (7.5YR 5/G) and very dark brown
(10YR 2/2) soft acid sandstone bedrock.

These soils are 10 to 20 inches thick over sandstone bedrock. Depth to
the water table is more than 6 feet. Reaction ranges from medium acid
through slightly acid.

The Al horizon is dark brown or very dark grayish brown. [t has
from O to 15 percent, by volume, coarse fragmenta less than 3 inches in
diameter and from 0 to 5 percent, by volume, coarse fragments more
than 3 inches in diameter.

The B2 horizon is brown, dark brown, or dark grayish brown loam or
fine sandy loam. It has from 0 to 26 percent, by velume, coarse frag-
ments less than 3 inches in diameter and from 0 to 10 percent, by
volume, coarse fragments more than 3 inches in diameter.

The Cr horizon is reddish, brownish, or yellowish sandstone. In many
pedons, it is interbedded with thin lenses of grayish shales,

Coweta soils are on crests and upper slopes and are as-
sociated on the same landscape with Bates and Steedman
goils. Bates and Steedman soils have argillic horizons, and
Coweta soils do not.

Darnell Series

The Darnell series consists of shallow, very gently slop-
ing through steep soils on uplands. These soils formed in
material weathered from sandstone under a cover of
trees with an understory of grasses.

The Darnell soils are well drained to somewhat exces-
sively drained and have moderately rapid permeability.
Available water capacity is low.

Typical pedon of Darnell fine sandy loam, in an area of
Darnell-Stephenville complex, 1 to 8 percent slopes, 300
feet east and 20 feet north of the southwest corner, sec.
23, T.2TN,R. 10 E.:

A1—0 to 4 inches; very dark grayish brown (10YR 3/2) fine sandy loum,
dark grayish brown (10YR 4/2) dry; weak medium granular struc-
ture; slightly hard, very friable; about 2 percent stones from 3 to 10
inches in diameter; medium acid; clear smooth boundary.

B2—4 to 12 inches; dark brown (7.5YR 4/4) fine sandy loam, hrown
(71.5YR 5/4) dry; weak medium granular structure; slightly Ruard,
very friable; medium acid; clear irregular boundary.

Cr—12 to 14 inches; strong brown (7.5YR 5/8), red (25YR 4/6), and light
yellowish brown (2.5Y 6/) soft, fine grained acid sandstone
bedrock.

Some phases are stony. The depth to sandstone bedrock is 10 to 20
inches. Depth to the water table is more than 6 feet,

The A1l horizan is dark brown, very dark brown, or very dark grayish
brown. Reaction ranges from medium acid through slightly aeid exeept
in limed areas. Sandstone fragments less than 3 inches in diameter occu-
py as much as 5 percent, by volume, of this horizon and fragments 3 to
12 inches in diameter occupy as much as 15 percent, by volume.

The B2 horizon is brown, dark brown, light brown, grayish brown, ar
pale brown. Reaction ranges from strongly acid through medium acid
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except in limed areas, Sandstone fragments less than 3 inches in diame-
ter occupy as much as 20 pereent, by volume, of this horizon and frag-
ments larger than 3 inches occupy as much as 5 percent, by volume,

The Cr horizon ranges from red to light yellowish brown.

Darnell soils are on crests and upper slopes and are as-
sociated on the same landscape with Stephenville and
Niotaze soils. Stephenville and Niotaze soils have argillic
horizons; Darnell soils do not.

Dennis Series

The Dennis series consists of deep, very gently sloping
through gently sloping soils on uplands. These soils
formed in material weathered from shales interbedded
with thin layers of sandstone under a cover of grasses.

The Dennis soils are moderately well drained and have
slow permeability. Available water capacity is high.

Typical pedon of Dennis silt loam, 1 to 3 percent slopes,
700 feet east and 650 feet north of the southwest corner,
sec. 17, T.24 N, R. T E.:

A1—0 to 13 inches; very dark brown (10YR 2/2) silt loam, dark grayish
brown (10YR 4/2) dry; moderate medium granular; slightly hard,
friable; medium acid; gradual smooth boundary.

B1—13 to 20 inches; dark brown (10YR 3/3) silty clay loam, brown
(10YR 4/3) dry; few fine distinct strong brown and very dark gray-
ish brown mottles; weak medium subangular blocky structure part-
ing te moderate medium granular structure; hard, frizble; medium
acid; gradual smooth boundary.

B21t—20 to 32 inches; brown (10YR 4/3) silty clay loam, brown (10YR
5/3) dry; common medium distinet yellowish red (5YR 4/6) and few
fine distinct strong brown and grayish brown mottles; moderate
medium blocky structure parting to moderate medium granulay;
very hard, firm; nearly continuous clay films on faces of peds; many
fine black coneretions; slightly acid; gradual smooth houndary.

RB22t—32 to 42 inches; brown (10YR 4/3) silty clay, brown (10YR 5/3)
dry; many coarse distinct yellowish red (5YR 4/6) and dark grayish
brown (10YR 4/2) mottles and common medium distinet strong
brown (7.5YR 5/6) mottles; moderate medium and coarse blocky
structure; extremely hard, very firm; nearly continuous clay films
on faces of peds; many fine black concretions; slightly acid; gradual
smooth boundary.

B23t—42 to 62 inches; coarsely mottled dark grayish brown (10YR 4/2),
strong brown (7.5YR 5/6), grayish brown (10YR 5/2), and yellowish
red (YR 4/8) silty clay; weak coarse blocky structure; extremely
hard, very firm; nearly continuous clay films on faces of peds; many
fine black concretions; slightly acid.

The thickness of the solum and depth te bedrock is more than 60
inches. Depth to the water table ranges from 1.5 to 3 feet.

The Al or Ap horizon is very dark brown or very dark grayish brown,

Some pedons have an A2 horizon, as much as 4 inches thick, that has
celors grayer or browner than the Al horizon and textures and reaction
similar to the B1 horizon.

The B1 horizon is very dark grayish brown, brown, or dark brown.
Most pedons are mettled in shades of red, hrown, or yellow.

The upper part of the B2t horizon is brown, dark brown, or dark yel-
lowish brown mottled in shades of red, yellow, brown, or gray. The tex-
ture is silty elay loam or silty clay, Reaction ranges from medium acid
through slightly acid.

The lower part of the B2t horizen and the B3 horizon, where present,
are commonly coarsely mottled in shades of red, yellow, brown, gray, or
black. The texture is silty clay loam or silty clay. Some pedons have
slickensides within these horizons. In places, these horizons contain as
much as 30 percent, by volume, sandstone or shale fragments less than 3
inches in diameter.

Some pedons have a Cr horizon, which has colors and textures similar
to those of the lower part of the B2t or the B3 horizon before grading

into laminated grayish shales interbedded with sandstone. The Cr
horizon ranges from neutral through moederatety alkaline.

Dennis soils are on side slopes and valleys and are as-
sociated on the same landscape with Bates, Carytown,
Okemah, Pawhuska, Parsons, and Steedman soils. Bates
and Steedman soils have a less thick solum than that of
Dennis soils. Carytown and Pawhuska seils have a higher
amount of exchangeable sodium in the upper part of the
argillic horizon than that of the Dennis soils. Okemah soils
have darker colors in the upper part of the solum than
those of the Dennis soils. Parsons soils have an abrupt
textural change between the A and B horizons.

Dougherty Series

The Dougherty series consists of deep, nearly level
through sloping soils on uplands. These soils formed in
sandy and loamy sediments under a cover of trees with
an understory of grasses.

The Dougherty soils are well drained and have
moderate permeability. Available water capacity is medi-
um.

Typical pedon of Dougherty loamy fine sand, 1 to 3 per-
cent slopes, 1,840 feet north and 240 feet west of the
southeast corner, see. 11, T. 23 N, R. 3 E.:

A1—0 to 7 inches; very dark grayish brown (10YR 3/2) loamy fine sand,
grayish brown (10YR 5/2) dry; weak medivm granular structure;
soft, very friable; reaction higher than normal because of dust from
graveled road; slightly acid; clear smooth boundary.

A2—7 to 24 inches; brown (I0YR 4/3) loamy fine sand, pale brown
(10YR 6/3) dry; massive; soft, very friable; slightly acid; clear
smooth boundary.

B2t—24 to 36 inches; reddish brown (5YR 4/4) sandy clay loam, reddish
brown (FYR 5/4) dry; moderatc medium subangular blocky strue-
ture; very hard, firm; nearly continuous clay films on faces of peds;
grayish coatings similar to material in A2 horizon on surface of
some peds; strongly acid; gradual smooth boundary.

B3—306 Lo 55 inches; yellowish red (5YR 4/6) sandy clay loam; yellowish
red (6YR 5/6) dry; weak medium subangular blocky structure; very
hard, firm; patehy clay films on faces of peds; medium aeid; gradual
amooth boundary.

C—55 to 62 inches; yellowish red (5YR 5/6) loamy fine sand, reddish
yellow (BYR 6/6) dry; massive; slightly hard, very friable; slightly
acid.

These soils have an A horizon 20 to 40 inches thick and a solum more
than 40 inches thick. Depth to bedrock is more than 60 inches. Depth to
the water table is more than 6 feet.

The Al horizon or Ap horizon is dark brown, very dark grayish
brown, or brown. Reaction ranges from medium acid through slightly
acid except in limed areas.

The A2 horizon is brown, dark grayish brown, light brown, or pale
brown loamy fine sand or fine sand. Reaction ranges from medium acid
through slightly acid.

The B2t horizon is reddish brown or yellowish red. Reaction ranges
from strongly acid through medium acid.

The B3 and € horizons have colors similar to those of the B2t horizon.
The texture of the B3 horizon is fine sandy loam or sandy clay loam.
Reaction in the B3 horizon ranges from strongly acid through slightly
acid. Reaction in the C horizon ranges from medium acid through
neutral.

Dougherty soils are on crests and side slopes and are
associated on the same landscape with Kufaula, Gasil, and
Konawa soils. Eufaula soils have a more sandy argillic
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harizon than that of the Dougherty soils. The A horizon in
Gasil and Konawa soils is less thick than the A horizon in
Dougherty soils.

Drummond Series

The Drummond series consists of nearly level, slightly
depressional soils on flood plains, These soils formed in
clayey and loamy sediments under a cover of grasses.
They are subject to flooding.

The Drummond soils are somewhat poorly drained and
have very slow permeability. Available water capacity is
low.

Typical pedon of Drummond silt loam, in an area of
Mason-Drummond complex, 0 to 1 percent slopes, 1,000

feet west and 600 feet south of the northeast corner, sec,
20, T.25 N, R, 10 E.;

Ap—0 to 5 inches; durk grayish brown (10YR 4/2) silt loam, light
brownish gray (10YR 6/2) dry; common fine faint yellowish brown
(10YR 5/6) mottles; weak fine platy structure; hard, very friable;
slightly acid; abrupt smooth boundary.

B21t—5 to 17 inches; very dark gray (10YR 3/1) silty clay, dark gray
(10YR 4/1) dry; weak medium columnar strueture parting to
moderate medium blocky; extremely hard, very firm; nearly con-
tinuous clay films on faces of peds; black stains on faces of peds;
neutral; clear smooth boundary.

B22t—17 to 31 inches; very dark grayish brown (10YR 3/2) silty clay,
dark grayish brown (10YR 4/2) dry; moderate medium blocky struc-
ture; extremely hard, very firm; nearly continuous clay films on
faces of peds; soluble salts in fine soft masses and threadlike forms;
mildly alkaline; gradual smooth boundary.

B23t—31 to 43 inches; dark grayish brown (10YR 4/2) silty clay, brown
(10YR 5/2) dry; weak medium blocky structure; extremely hard,
very firm; nearly continuous clay films on faces of peds; few fine
black coneretions; moderately alkaline; gradual smooth boundary.

B31—43 to 67 inches; dark brown (10YR 4/3) silty clay, brown (10YR
5/3) dry; weak medium blocky structure; extremely hard, very firm;
nearly continuous clay films on faces of peds; common fine black
concretions; moderately alkaline; gradual smooth boundary.

B32—67 to 80 inches; dark brown (10YR 4/3) silty clay, brown (10YR
53) dry; few fine faint yellowish brown (I0YR 5/8) mottles; weak
medium blocky structure; extremely hard, very firm; nearly con-
tinuous clay films on faces of peds; many fine black concretions;
about 2 percent lime coated sandstone gravel less than 3 inches in
diameter; moderately alkaling; calcarcous in places.

The solum is 50 to more than 60 inches thick. The depth to bedrock is
more than 72 inches. Depth to the water table ranges from 2 to 6 feet.

The Al or Ap horizon is very dark grayish brown, very dark gray,
dark gray, or dark grayish brown. Some pedons have mottles in shades
of brown or yellow, Reaction ranges from slightly aecid through mildly
alkaline. Some pedons have a thin, lighter colored A2 horizon similar in
texture and reaction to the A1 horizon.

The B21t horizon is very dark gray, black, very dark brown, very
dark grayish brown, or dark grayish brown. Some pedons arc mottled in
shades of red or hrown. The texture is silty clay loam or silty elay.
Reaction ranges from neutral through moderately alkaline. The peds are
often coated with black stains or grayish coating in many places. Some
pedons have soft masses of lime and lime coneretions. Exchangeable
sofium content is more than 15 percent.

The B22 horizon is very dark grayish brown, dark grayish brown,
brown, or dark brown. Some pedons are mottled in shades of red or
brown. Reaction runges from mildly alkaline through moderately al-
kaline. There are fine black coneretions in places, Soft masses of lime
and lime concretions are present in some pedons. Soluble salts are in
soft masses and threadlike forms.

The B23t and B3 horizons are dark grayish brown, brown, dark
brown, or reddish brown. Some pedons are mottled in shades of red or
brown. The texture is silty clay loam or silty clay. Reaction ranges from
moderately alkaline through strongly alkaline. Some pedons have lime in
soft masses, concretions, and disseminated, threadlike forms.

The C horizon is below a depth of 60 inches in some pedons. Where
present it is commonly coarsely mottled in shades of red, brown, or
gray. Textures and reactions are similar to those in the B3 horizon.

In this county Drummond soils are mapped only in
complex with Mason soils.

Drummond soils are on concave flood plains and are as-
sociated on the same landscape with Mason and Osage
soils. Mason and Osage soils have less exchangeable sodi-
um content in the upper part of the argillic horizon than
that of the Drummond soils.

These soils are taxadjuncts to the Drummond series
because the surface layer is not so dark as the surface
layer of the Drummond series.

Dwight Series

The Dwight series consists of deep, nearly level
through very gently sloping soils on uplands. These soils
formed in material weathered from limestone under a
cover of grasses,

The Dwight soils are moderately well drained and have
very slow permeability. Available water capacity is low.

Typical pedon of Dwight silt loam, in an area of Apper-
son-Dwight complex, 0 to 3 percent slopes, 900 feet south

and 500 feet east of the northwest corner, sec. 28, T. 29
N, R.7TE.:

Al1—0 to 5 inches; very dark gray (10YR 3/1) silt loam, gray (10YR 5/1)
dry; weak fine platy structure parting to weak fine granular; hard,
friable; medium acid; abrupt smooth boundary.

B21t—5 to 12 inches; black (10YR 2/1) silty clay, very dark gray (10YR
3/1) dry; moderate medium prismatic structure parting to moderate
medium bloeky; extremely hard, very firm; nearly continuous clay
films on faces of peds; organic stains on faces of peds; medium acid;
gradual smooth boundary.

B22t—12 to 26 inches; very dark grayish brown (10YR 3/2) silty clay,
dark grayish brown (10YR 4/2) dry; moderate medium blocky strue-
ture; extremely hard, very firm; nearly continucus clay films on
faces of peds; few fine soft masses of soluble salts; moderately al-
kaline; gradual smooth boundary.

B3—26 to 50 inches; olive brown (2.5Y 4/4) silty clay, light olive brown
{25Y 5/4) dry; few fine distinct yellowish brown mottles; weak
coarse blocky structure; extremely hard, very firm; patchy clay
films on faces of peds; few calcium carbonate coneretions; few fine
black coneretions; few chert pebbles; moderately alkaline; elear ir-
regular houndary.

R—50 to 60 inches; grayish limestone bedrock; partly weathercd in
upper inch.

These soils are 40 to 60 inches thick over limestone bedrack. Depth to
the water table is more than 6 feet.

The Al or Ap horizon is black, very dark brown, very dark gray, or
very dark grayish brown. Brownish or yellowish mottles are in some
pedons, Reaction ranges from medium acid through slightly acid except
in limed areas.

The B21t horizon is black, very dark gray, very dark brown, dark
brown, or very dark grayish brown. Black stains are on fuces of peds in
many pedons. Grayish coatings are on tops of prisms or faces of peds in
some pedons. Mottles are in shades of brown, yellow, or red in most
pedons. Reaction ranges from medium acid through mildly alkaline.
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The B22t horizon is reddish brown, dark reddish brown, dark brown,
very dark grayish brown, dark grayish brown, dark yellowish brown, or
olive brown. Mottles are in shades of gray, brown, yellow, or red in most
pedons. Soluble salts and lime concretions are in the lower part of this
horizon in some pedons. Reaction ranges from neutral through
moderately alkaline. Chert or limestone fragments less than 3 inches in
diameter make up from 0 to 10 percent, by volume, of this horizon.

The B3 or C horizon is similar in color to the B22t horizon. The tex-
ture is silty clay or silty clay loam, Coarse fragments make up from 0 to
20 percent, by volume, of this horizon. Reaction ranges from mildly al-
kaline through moderately alkaline.

In this county Dwight soils are mapped only in complex
with Apperson and Wolco soils.

Dwight soils are in concave depressions and are as-
sociated on the same landscape with Apperson and Wolco
soils. They have less exchangeable sodium content in the
upper part of the argillic horizon than the Dwight soils.

These soils are taxadjuncts to the Dwight series. Soil
temperatures are slightly warmer (about 2 to 3 degrees
F) than allowed in the range for the Dwight series.

Eufaula Series

The Eufaula series consists of deep, nearly level
through moderately steep soils on uplands. These soils
formed in sandy sediments under a cover of trees with an
understory of grasses.

The Eufaula soils are somewhat excessively drained
and have rapid permeability. Available water capacity is
low.

Typical pedon of Eufaula loamy fine sand, 3 to 15 per-
cent slopes, 920 feet west and 40 feet north of the
goutheast corner, sec. 31, T. 23 N, R. T E.:

A1-0 to 5 inches; very dark grayish brown (10YR 3/2) loamy fine sand,
grayish brown (10YR 5/2) dry; weak medium granular structure;
slightly hard, very friable; slightly acid; clear smooth boundary.

A21—5 to 48 inches, light yellowish brown (10YR 6/4) fine sand, very
pale brown (I0YR 7/4) dry; single grained; loose; neutral; clear
wavy boundary.

A22& B2t—48 to 72 inches; pink (7.5YR 7/4) fine sand, pink (7.5YR 8/4)
dry (A22); single grained; loose; lamellae of yellowish red (6YR 5/6)
loamy fine sand, reddish yellow (5YR 6/6) dry (B2t); the lamellae
are massive; hard, very friable; wavy and from 1/8 to 1/2 ineh thick
and from 2 to 6 inches apart; the lamellae have clay bridges
between the sand grains; slightly acid.

These soils are more than 60 inches thick to bedrock and have an A
horizon 40 inches or more in thickness. Depth to the water table is more
than 6 feet.

The Al or Ap horizon is very dark brown, very dark grayish brown,
dark grayish brown, or brown. Reaction ranges from medium acid
through slightly acid except in limed areas.

The A21 horizon is brown, pale brown, or light yellowish brown loamy
fine sand or fine sand. Reaction ranges from medium acid through
neutral.

The A22 herizon is brown, light brown, or pink loamy fine sand or fine
sand. Reaction ranges from strongly acid through neutral

The B2t horizon is yellowish red or strong brown loamy fine sand
with thin lamellac of fine sandy loam. Reaction ranges from strongly
acid through slightly acid, Some pedons have a continuous B2t horizon
rather than lamellac. Where present, lamellae vary from 1/8 to 1 inch
thick and from 2 to 10 inches apart and are discontinuous in some
profiles.

Eufaula scils are on crests and side slopes and are as-
sociated on the same landscape with Dougherty solils.
Dougherty soils have loamy argillic horizons, and Eufaula
soils have sandy argtillic horizons.

Foraker Series

The Foraker series consists of moderately deep,
moderately steep through steep soils on uplands. These
soils formed in material weathered from shales and thin
layers of limestone under a cover of grasses.

The Foraker soils are moderately well drained and
have slow permeability. Available water capacity is medi-
um.

Typical pedon of Foraker silty clay loam in an area of
Foraker-Shidler complex, 12 to 25 percent slopes, 2,200
feet west and 1,000 feet south of the northeast corner,
sec. 16, T.29 N,, R. T E.:

A1—0 to 8 inches; black (L0YR 2/1) silty clay loam, very dark gray
(10YR 3/1) dry; strong medium granular structuve; hard, {riable;
about 15 percent, by volume, limestone fragments that range from 2
millimeters to 6 inches in diameter and about 3 percent that ruange
from 6 to 15 inches in diamcter; calearcous, moderately alkaling;
clear smooth boundary.

B1—8 to 11 inches; very dark gray (10YR 3/1) silty clay loam, dark gray
(10YR 4/1) dry; weak medium blocky structure parting to moderate
medium granular; very hard, very firm; about 15 percent limestone
fragments that range from 2 millimeters to 3 inches in diameter;
caleareous, moderately alkaline; clear smooth boundary.

B2t—11 to 26 inches; dark gray (5Y 4/1) silty clay, gray (hY 5/1) dry;
few fine distinct yellowish brown mottles; moderate medium blocky
structure; very hard, very firm; nearly continuous clay films on
faces of peds; few nonintersecting slickensides; few laminated shule
fragments less than 3 inches in diameter; common fine lime concre-
tions; films of lime on ped faces; calcareous, moderately alkaling;
gradual wavy boundary.

B3—26 to 38 inches; olive gray (8Y 5/2) shaly silty clay, light olive gray
(5Y 6/2) dry; common fine and medium distinct yellowish brown
(10YR 5/8) mottles; weak medium bloeky structure; very hard, very
firm; nearly continuous clay films on faces of peds; about 30 percent
of harizon is laminated shale fragments less than 3 inches in diame-
ter; common fine lime concretions; few films of lime on faces of
peds; calcareous, moderately alkaline; gradual wavy boundary.

Cr—38 to 48 inches; gray (5Y 5/1), olive gray (5Y 5/2), and yellowish
brown (10YR 5/8) laminated shale bedrock; calcareous, moderately
alkaline,

These soils are 20 to 40 inches thick over shale bedrock. They tend to
crack when dry. Depth to the water table is 0.5 to 2 feet.

The Al horizon is black, very dark brown, very dark gray, or very
dark grayish brown. Reaction ranges from mildly alkaline. Coarse frag-
ments less than 3 inches in diameter make up from 0 to 25 pereent, by
volume, of this horizon and fragments 3 to 15 inches in diameter make
up 0 to 15 percent, by volume. Less than 5 percent of the horizon is
fragments larger than 15 inches in diameter.

The BI horizon is very dark gray, very dark grayish brown, or dark
grayish brown silty clay loam. The content of coarse fragments is
similar to that of the A1 horizon,

The B2t horizon is very dark gray, dark grayish brown, very durk
grayish hrown, olive brown, light olive brown, or dark gray. In maost
profiles this horizon is mottled in shades of brown or yellow. The tex-
ture is silty clay loam or silty elay. Coarse fragments are mostly less
than 3 inches in diameter and oceupy from 0 to 20 percent, by volume,
of the horizon.

The B3 or Cl horizon, where present, is light olive brown, olive gray,
or olive. Mottles or streaks in shades of gray, brown, or yellow are in
many pedons. The texture and reaction are similar to those of the B2t
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horizon. Shale fragments less than 3 inches in diameter make up from 0
to 50 percent of the volume.

The Cr horizon is shales in shades of gray or olive streaked with
shades of yellow, hrown, or black. The shales are interbedded in many
places with lenses of limestone or sandstone.

Foraker soils are on side slopes and are associated on
the same landscape with Apperson, Grainola, Shidler, and
Summit soils. Apperson and Summit soils have a thicker
solum than that of Foraker soils. Grainola soils do not
have the mollic epipedons and Shidler soils do not have
the argillic horizons that are present in Foraker soils.

Gasil Series

The Gasil series consists of deep, gently sloping soils on
uplands. These scils formed in materials weathered from
sandstone and loamy sediments under a cover of trees
with an understory of grasses.

The Gasil soils are well drained and have moderate
permeability. Available water capacity is medium.

Typica! pedon of Gasil fine sandy loam, 3 to 5 percent
slopes, 1,880 feet north and 1,400 feet east of the
southwest corner of sec. 30, T. 26 N, R. 11 E..

A1—0 to 8B inches; very dark grayish brown (10YR 3/2) fine sandy loam,
grayish brown (10YR 5/2) dry; weak fine granular structure;
slightly hard, very friable; medium acid; clear smooth boundary.

A2—-8 te 14 inches; brown (10YR 5/3) fine sandy loam, pale brown
(10YR 6/3) dry; weak fine granular structure; slightly hard, very
friable; medium acid; clear smooth boundary.

B21t—14 to 29 inches; brown (THYR 4/4) sandy elay loam, brown (75YR
5/4} dry; weak medium subangular blocky structure; hard, friable;
patchy clay films on faces of peds; few fine black concretions;
strongly acid; gradual smooth boundary.

B22t—29 to 41 inches; strong brown (7.5YR 5/6) sandy clay loam, red-
dish yellow (7.5YR 6/6) dry; common fine distinct yellowish red
mottles; weak medium subangular blocky structure; hard, friable;
patchy clay films on faces of peds; few fine black concretions;
strongly acid; gradual smooth boundary.

B24t—41 to 5l inches; yellowish brown (10YR 5/4) sandy clay loam,
light yellowish brown (10YR 6/4) dry; many fine distinct yellowish
red mottles and many coarse distinct light brownish gray (10YR
6/2) mottles; weak medium subangular blocky structure; very hard,
friable; patchy clay films on faces of peds; few medium black
concretions; strongly acid; gradual smooth boundary.

B3—51 to T4 inches; coursely mottled light brownish gray (10YR 6/2)
and strong brown (T5YR 5/6) sandy clay loam, light gray (10YR
712) dry and reddish yellow (TAYR 6/6) dry; weak coarse subangu-
lar blocky strueture; very hard, friable; patchy clay films on faces of
peds; few fine black concretions; strongly acid.

The thickness te bedrock is mare than 60 inches. Depth to the water
table ranges from 4 to 5 fect.

The Al or Ap horizon is very dark grayish brown, dark brown, or
very dark brown. Reaction ranges from medium acid through slightly
acid except in limed arcas.

The A2 horizon is grayish brown, brown, or dark grayish brown.
Reaction ranges from medium acid through slightly acid except in limed
Ureds.

The B2t harizon is brown, strong brown, yellowish brown, or dark yel-
lowish brown, Motties are in shades of gray, brown, yellow, or red, but
gray mottles are not within 30 inches of the surface. Reaction ranges
from strongly acid through medium acid.

The Bi or C horizons are similar in color, texture, and reaction to the
B2t horizon, but normally are more mottled with increasing depth. A C
horizon is at a depth of 60 to 80 inches in most pedons,

Gasil soils are on side slopes and are associated on the
same landscape with Stephenville, Dougherty, and
Konawa soils. Stephenville scils have a thinner solum and
Dougherty soils have a thicker A horizon than that of
Gasil soils. Konawa soils have more reddish colors
throughout the argillic horizons than those of Gasil soils.

Grainola Series

The Grainola series consists of moderately deep,
moderately steep through steep soils on uplands. These
soils formed in material weathered from shales and thin
layers of limestone under a cover of grasses.

The Grainola soils are well drained and have slow
permeability. Available water capacity is medium.

Typical pedon of Grainola silty clay loam in an area of
Grainola-Shidler complex, 12 to 25 percent slopes, 1,060
feet east and 280 feet south of the northwest corner, sec.
14, T.27TN,R.5 E.

A1—0 to 8 inches; dark reddish brown (hY R 3/3) silty clay loam, reddish
brown (6YR 4/3) dry; strong medium granular structure; hard, fria-
ble; about 30 percent, by volume, limestone fragments less than 3
inches in diameter and about 10 percent, by volume, from 3 to 15
inches in diameter; common lime concretions; calearcous, maderately
alkaline; clear smooth boundary.

B1—8 to 13 inches; reddish brown (5YR 4/3) silty clay loam, reddish
brown (BYR 5/3) dry; moderate medium granular structure; hard,
firm; about 12 percent, by volume, limestone fragments less than 3
inches in diameter; few lime coneretions; calearcous, moderately al-
kaline; gradual smooth boundary.

B2t—13 to 28 inches; dark reddish brown 25YR 3/4) silty clay, reddish
brown (25YR 4/4) dry; common fine light olive gray splotehes from
weathered shale; weak medium blocky structure; very hard, very
firm; nearly continuous clay films on faces of peds; about 5 percent,
hy volume, sandstone fragments less than 3 inches in diameter; fow
lime concretions; few soft masses of lime; calcareous, moderately al-
kaline; clear wavy boundary.

B3—28 to 36 inches; dark reddish brown (26YR 3/4) silty clay, reddish
brown (25YR 4/4) dry; weak medium blocky structure; very hard,
very firm; patchy clay films on faces of peds; about 40 percent, by
volume, of dark redidish brown and light olive gray shale fragments
less than 3 inches in diameter; few lime concretions; common soft
masses of lime; caleareous, moderately alkaline; clear wavy bounda-
ry.

Cr—36 to 42 inches; weak red (25YR 4/2) laminated shale bedrock;
coatings of lime on surfaces of some fragments; culearcous,
maderately alkaline.

These soils are 20 to 40 inches thick over shale bedrock. Depth to the
water table is more than 6 fect. Grainola soils erack when dry.

The Al horizon is dark reddish brown, dark reddish gray, or dark
brown. Coarse fragments of limestone or sandstone less thun 3 inches in
diameter make up from 5 to 35 percent of the volume and coarse frag-
ments 3 to 15 inches in diameter muke up from 0 to 20 percent, hy
volume.

The B1 horizon is dark reddish brown, dark reddish gray, or reddish
brown silty clay loam or silty clay. The content of coarse fragments is
similar to that of the Al horizon.

The B2t and B3 horizon colors are dark reddish or reddish brown.
They are commonly streaked or coarsely mottled with light brownish
gray, light olive gray, or pale olive. These colorg resemble the mixed
color of the parent materials. Texture is silty clay loam aor silty clay.
Coarse fragments of shale less than 3 inches in diameter make up from
0 to 15 pereent, by volume, of the B2t horizon and from 5 to 45 percent
of the B3 herizon.

The Cr horizon is mainly reddish laminated siltstone or shale that is
streaked or mottled in many places with grayish or olive colors, Thin
strata of sandstone or limestone are interbedded in some profiles.
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Grainola soils are on side slopes and are associated on
the same landscape with Corbin, Foraker, and Shidler
soils. Corbin soils have a thicker solum than that of
Grainola soils. Foraker soils have darker A horizon colors
than that of Grainola soils. Shidler soils do not have the
argillic horizons that are present in Grainola soils.

Kiomatia Series

The Kiomatia series consists of deep, nearly level
through very gently sloping soils on flood plains. These
soils formed in sandy sediments under a cover of trees
yvith an understory of grasses. They are subject to flood-
ing.

The Kiomatia soils are well drained and have rapid
permeability. Available water capacity is low.

Typical pedon of Kiomatia loamy fine sand in an area of
Kiomatia soils, 1,200 feet west and 150 feet south of the
northeast corner, sec. 32, T. 24 N, R. 3 E.:

Al—0 to 16 inches; dark grayish brown (10YR 4/2) loamy fine sand,
grayish brown (10YR 5/2) dry; weak medium granular structure;
soft, very friable; mildly alkaline; clear wavy boundary.

C1—16 to 30 inches; brown (T6YR 5/4) loamy fine sand, light hrown
(THYR 6/4) dry; thin dark grayish brown (10YR 4/2) strata; single
grained; loose; moderately alkaline; clear wavy boundary.,

(€230 to 60 inches; light brown (7.5YR 6/4) fine sand, pink (7.5YR 7/4)
dry; single grained; loose; thin bunds of coarse sand and very fine
sand; slightly acid.

These soils are more than 60 inches deep to bedrock. Reaction ranges
from slightly acid through moderately alkaline. Depth to the water table
ranges from 4 to 10 feet.

The Al or Ap horizon is dark brown, dark grayish brown, or hrown
loamy fine sand, fine sandy loam, very fine sandy loam, or elay loam. In
places, lighter colored sediments have been recently deposited over the
A1l horizon.

The C horizon is reddish brown, brown, light brown, or pale brown.
Most pedons have thin strata of darker or lighter colored material. This
horizon is stratified, in many places, with thin bands of loamy or claycy
soil materials.

Kiomatia soils are on convex flood plains and are as-
sociated on the same landscape with Choska and Pursley
Variant soils. Choska soils have a coarse silty control sec-
tion; Pursley Variant soils have a fine loamy over sandy
or sandy skeletal control section; and Kiomatia soils have
a sandy control section.

The Kiomatia soils are taxadjuncts to the series. The A
horizon has colors in hue of 10YR and is slightly thicker
than is allowed in the range for the Kiomatia series.

Konawa Series

The Konawa series consists of deep, gently sloping
through sloping soils on uplands. These soils formed in
material weathered from limestone and thin layers of
chert under a cover of trees with an understory of
grasses.

The Konawa soils are well drained and have moderate
permeability. Available water capacity is medium.

Typical pedon of Konawa loamy fine sand, 3 to 8 per-
cent slopes, eroded, 2,200 feet north and 1,380 feet west
of the southeast corner, sec. 22, T. 20 N, R. 10 E.:

Ap—0 to 6 inches; brown (J0Y R 4/3) loamy fine sand, hrown (10YR 5/3)
dry; weak fine granular strueture; slightly hard, very friable; soil
reaction higher than normal because of dust from road; slightly
ucid; clear smooth boundary.

A2—6 to 15 inches; brown (10YR 5/3) loamy fine sand, very pale brown
(10YR 7/3) dry; weak fine granular structure; soft: soil reaction
higher than normal because of dust from rvoad; slightly acid; clear
smooth boundary.

B2t—15 te 30 inches; reddish brown (5YR 441 sandy clay loam, reddish
brown (AYR 5/4) dry; moderate medium subangular blocky strue-
ture; very hard, friable; nearly continuous clay films on faces of
peds; slightly acid; gradual smooth boundary.

B3—30 to 43 inches; yellowish red (FYR J4/6) sandy clay loam, yellowish
red (5YR 5/6) dry; weak medium subangular blocky structure; very
hard, friable; patehy clay films on faces of peds; slightly acid;
gradual smooth houndary.

C—43 to 62 inches; yellowish red (AYR 5/6) loamy fine sand, reddish
yellow (BYR 6/6) dry; massive; slightly hard, very friable; slightly
acld.

These soils have an A horizon less than 20 inches thick. Solum
thickness ranges from 48 to more than 72 inches. Depth to bedrock is
maore than 60 inches. Depth to the water table is more than 6 feet.

The Ap or Al horizon is very dark grayish brown, dark grayish
brown, brown, or dark brown. Reaction ranges from medium acid
through slightly acid except in limed areas.

The A2 horizon is brown, dark brown, light brown, pale brown, light
yellowish brown, or yellowish brown loamy fine sand or fine sand. Reae-
tion ranges from medium acid through slightly acid.

The B2 horizon is reddish brown or yellowish red. Reaction ranges
from medium acid through slightly acid. )

The B3 horizon is reddish brown or yellowish red sandy clay loam or
fine sandy loam. Reaction ranges from medium acid through slightly
acid.

The C horizon is similar in color and reaction to the B3 horizon. The
texture is loamy fine sand or fine sandy loam.

Konawa soils are on side slopes and are associated on
the same landscape with Dougherty and Gasil soils.
Dougherty soils have a thicker A horizon than that of the
Konawa soils, and the Gasil soils have a more yellow ar-
gillic horizon than the one in Konawa soils.

These soils are taxadjuncts to the Konawa series. They
are slightly acid in the argillic horizon; this is outside the
range of the Konawa series.

Lightning Series

The Lightning series consists of deep, nearly level soils
on flood plains. These soils formed in clayey sediments
under a cover of trees with an understory of grasses.
They are subject to flooding.

The Lightning soils are somewhat poorly drained and
have very slow permeability. Available water capacity is
medium.

Typical pedon of Lightning silt loam, 1,240 feet west
and 300 feet south of the northeast corner, sec. 29, T. 22
N,R. 11 E.:

Ap—0 to T inches; very dark grayish brown (L0YR 3/2) silt lvam, gray-
ish brown (10YR 5/2) dry; few fine distincet strong brown mottles;
weak medium platy structure parting to weak fine granular; hard,
friable; slightly acid; clear smooth boundary.

A27 to 10 inches; dark grayish brown (10YR 4/2) silty clay loam, light
brownish gray (10YR 6/2) dry; common fine distinet strong brown
mottles; weak fine granular structure; very hard, firm; medium
acid; clear smooth boundary.
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B21tg—10 to 24 inches; dark grayish brown (10YR 4/2) silty clay loam,
grayish brown (10YR 5/2) dry; few fine distinet strong brown mot-
tles and common medium distinet dark brown (T.5YR 4/4) mottles;
weak medium blocky structure; extremely hard, very firm; patehy
clay films on faces of peds; grayish coatings on faces of some peds;
few fine black concretions; medium acid; gradual wavy boundary,

B22tg—24 to 37 inches; dark grayish brown (10YR 4/2) silty clay loam,
grayish brown (10YR 5/2) dry; common medium distinet strong
brown (7.5YR 5/8) mottles; weak medium blocky structure; ex-
tremely hard, very firm; patehy clay films on faces of peds; grayish
coatings on faces of some peds; few fine black concretions; slightly
acid; gradual wavy boundary.

B23t—37 to 57 inches; dark grayish brown (10YR 4/2) silty clay, grayish
brown (10Y R 5/2) dry; many fine and medium distinet, strong brown
{(1.5YR 5/8) mottles; weak medium blocky structure; extremely
hard, very firm; nearly continuous clay films on faces of peds; com-
mon fine black coneretions; neutral; gradual wavy boundary,

B3—57 to 72 inches; dark brown (Z6YR 4/4) silty clay, brown (7.5YR
5/4) dry; ecommon coarse distinet grayish brown (10YR 5/2) mottles
and common medium distinet strong brown (7.5YR 5/8) mottles;
weak coarse blocky structure; cxtremely hard, very firm; patchy
clay films on faces of peds; few fine black coneretions; mildly al-
kaline.

Solum thickness and depth to bedrock is more than 60 inches. Depth
to the water table ranges from 0 to 1 foot.

The Ap or Al horizon is very dark gray, dark gray, very dark grayish
brown, or dark grayish brown. Reaction ranges from medium acid
through slightly acid except in limed areas,

The A2 horizon is dark gray, gray, dark grayish brown, grayish
brown, or light brownish gray. It has brownish, yellowish, or reddish
mottles in most places. The texture is silt loam or silty clay loam. Reae-
tion ranges from medium acid through neutral.

The B2tg horizon is very dark brown, very dark grayish brown, dark
grayish brown, or brown mottled in shades of gray, brown, yellow, or
red. Most pedons have grayish or black coatings on the faces of peds in
the upper part of the B2t horizon. The texture is silty clay loam or silty
clay. Slickenstdes are present in some pedons. Reaction ranges from
medium acid through neutral.

The B3 horizon is similar to the B2t horizon in color and texture ex-
cept that mottles are coarser and more abundant. Reaction ranges from
neutral through moderately alkaline.

Lightning soils are on concave floed plains and are as-
sociated on the same landscape with Mason and Osage
soils. Mason soils have a less clayey control section than
Lightning soils. Osage soils do not have the argillic
horizons that are present in Lightning soils.

These soils are taxadjuncts to the Lightning series.
They have chroma of 2 in the argillic horizon; this is out-
side the range of the Lightning series.

Lucien Series

The Lucien series consists of shallow, gently sloping
through strongly sloping soils on uplands. These soils
formed in material weathered from sandstone under a
cover of grasses.

The Lucien soils are well drained and have moderately
rapid permeability. Available water capacity is low.

Typical pedon of Lucien fine sandy loam, in an area of
Stoneburg-Lucien complex, 3 to 12 percent slopes, 2,420
feet west and 1,050 feet south of the northeast corner,
sec. 12, T. 27T N, R. 5 E.:

Al—0 to 7 inches; dark brown (7.5YR 3/2) fine sandy loam, hrown to
dark brown (7.5YR 4/2) dry; weak fine granular structure; hard,
very friable; medium acid; clear wavy boundary.

B2—17 to 18 inches; dark brown (75YR 3/2) fine sandy loam, brown
(THYR 4/2) dry; 15 percent reddish brown (3YR 4/4) sandstone
fragments less than 3 inches in diumeter; weak fine granular strue-
ture; hard, very friable; medium acid; abrupt irregular boundary.

Cr—18 to 20 inches; soft, reddish brown, acid sandstone bedrock.

These soils are 10 to 20 inches thick over sandstone bedrock. Depth to
the water table is more than 6 feet.

The Al horizon is dark brown or reddish brown. Reaction ranges from
medium acid through slightly acid. The soil has 0 to 20 percent, by
volume, sandstone fragments 3 to 12 inches in diameter und from 6 to 5
percent, by volume, sandstone fragments less than 3 inches in diameter,

The B2 horizon is dark brown, dark reddish brown, or reddish brown
fine sandy loam or very fine sandy loam. Reaction ranges from medium
acid through slightly acid. The horizon haz from 0 to H percent, by
volume, sandstone fragments 3 to 12 inches in diameter and fram ¢ to 10
percent, by volume, sandstone fragments less than 3 inches in diameter.

The Cr harizon is dark reddish brown, reddish brown, yvellowish red,
or reddish yellow. In some pedons, the sandstone is interbedded with
lenses of reddish, brownish, or grayish alkaline shales.

In this county Lucien soils are mapped only in complex
with Stoneburg soils.

Lucien soils are on crests and upper slopes and are as-
sociated on the same landscape with Corbin and
Stoneburg soils. Corbin and Stoneburg soils have an argil-
lic horizon, and Lucien soils do not,

Lula Series

The Lula series consists of deep, very gently sloping
soils on uplands. These soils formed in material
weathered from limestone under a cover of grasses.

The Lula soils are well drained and have moderate
permeability. Available water capacity is high.

Typical profile of Lula silt loam, 1 to 3 percent slopes,
90 feet west and 240 feet north of the center of sec. 36, T.
26 N, R.8E.:

Al1—0 to 10 inches; dark brown (7.5YR 3/2} silt loam, brown to dark
brown (75YR 4/2) dry; moderate medium granular structure;
slightly hard, very friable; slightly acid; gradual smoeth boundary.

B1—10 to 18 inches; dark reddish brown (5YR 3/3) silty clay loam, red-
dish brown (5YR 4/3) dry; strong medium granular structure; hard,
friable; slightly acid; gradual smooth boundary.

B21t—18 to 34 inches; reddish brown (5YR 4/4) silty ¢lay loam, reddish
brown (YR 5/4) dry; weak medium subangular blocky structure
parting to moderate medium granular; very hard, friable; nearly
continuous clay films on faces of peds; slightly acid; gradual smooth
boundary.

B22t—34 to 49 inches; reddish brown (5YR 4/4) silty clay loam, reddish
brown (5YR 5/4) dry; moderate medium blocky structure parting to
strong medium granular; very hard, firm; nearly continuous clay
films on faces of peds; few finc black eoncretions; neutral; abrupt
trregular beundary.

R —49 to 50 inches; hard, coarsely fractured limestone bedrock.

These soils are 40 Lo G0 inches thick over hard limestone bedrock.
Depth to the water table is more than 6 feet,

The Al or Ap horizon is very dark brown, dark brown, or very dark
grayish brown. Reaction ranges from medium acid through slightly acid
except in limed areas.

The B1 horizon is dark reddish brown or dark brown silt loam or silty
clay loam. Reaction ranges from medium aeid through slightly acid.

The B2t horizon is dark reddish brown or reddish brown. Reaction
ranges from medium acid through neutral. '

Some pedons have a B3 horizon that is similar to the B2t horizon in
color and texture, Reaction ranges from slightly ucid through mildly al-
kaline,
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The lower part of the B2t or the B3 horizon of some pedons has from
O to 10 percent, by volume, chert or limestone fragments less than 3
inches in diameter and from 0 to 20 percent, by volume, fragments
larger than 3 inches in diameter.

Lula soils are on crests, side slopes, and valleys and are
associated on the same landscape with Apperson and
Catoosa soils. Apperson soils have a more clayey control
section than Lula soils. Catoosa soils have a thinner solum
than Lula soils.

Mason Series

The Mason series consists of deep, nearly level through
very gently sloping soils on flood plains. These soils
formed in loamy sediments under a cover of trees with an
understory of grasses.

The Mason soils are well drained to moderately well
drained and have moderately slow permeability. Available
water capacity is high.

Typical pedon of Mason silt loam, 0 to 1 percent slopes,
1440 feet east and 1,060 feet south of the northwest
corner sec. 13, T.26 N., R. 9 E.;

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) silt loam, gray-
ish brown (10YR 5/2) dry; weak medium platy structure parting to
weak medium granular; slightly hard, very friable; medium acid;
clear smooth boundary.

Al—6 to 13 inches; very dark grayish brown (10YR 3/2) silt loam, dark
grayish brown (10YR 4/2) dry; moderate fine and medium strue-
ture; slightly hard, very friable; slightly acid; gradual smooth boun-
dary.

B1—13 to 21 inches; dark brown (10YR 3/3) silty clay loam, brown to
dark brown (10YR 4/3) dry; weak medium granular subangular
blocky structure parting to moderate medium granular; hard, fria-
ble; patchy clay films on faces of peds; slightly acid; gradual smoath
boundary.

B21t—21 to 30 inches; brown (10YR 4/3) silty clay loam, brown (10YR
5/3) dry; weak medium subangular blocky structure; very hard, fria-
ble; nearly continuous clay films on faces of peds; medium acid;
gradual smooth boundary.

B22t—30 to 47 inches; brown (10YR 4/3) silty clay loam, brown (10YR
5/3) dry; weak medium subangular blocky structure; very hard, fria-
ble; nearly continuous clay films on faces of peds; slightly acid,
gradual smooth boundary.

B23t—47 to 57 inches; brown (10YR 4/3) silty clay loam, brown (10YR
513) dry; weak medium subangular blocky structure; very hard, fria-
ble; nearly continuous clay films on faces of peds; few fine black
concretions; slightly acid; gradual smooth boundary.

B31—57 to 71 inches; brown (10YR 5/3) silty clay loam, pale brown
(10YR 6/3) dry; few medium faint strong brown (7.5YR 5/() mot-
tles; weak coarse subangular blocky structure; very hard, friable;
patchy clay films on faces of peds; few fine black concretions;
slightly acid; gradual smooth boundary.

B32—71 to 96 inches; brown (IO0YR 5/3) silty clay loam, pale brown
{IOYR 6/3) dry; many coarse distinet strong brown (7.5Y R 5/6) mot-
tles and few medium distinet grayish brown (10YR 5/2) mottles;
weak coarse subangular blocky structure; very hard, friable; patchy
clay films on faces of peds; common fine black concretions; slightly
acid.

These soils are more than 60 inches thick to bedrock. Depth to the
water table is more than G feet.

The Al or Ap horizon is very dark brown or very dark grayish brown.
Reaction ranges from medium acid through slightly acid except in limed
areas.

The B! horizon is very dark brown, very dark grayish brown, or dark
brown silt loam or silty elay loam. Reaction ranges from medium acid
through slightly acid.

The B2t horizon is very dark grayish brown, dark brown, brown, or
dark grayish brown. Reaction ranges from medium acid through slightly
acid. The lower part of the B2t horizon has brownish or yellowish mot-
tles in some pedons,

The B3 or C horizon is dark brown, brown, or yellowish brown with
mottles in shades of gray, brown, yellow, or red in most pedons. The
texture is loam or silty clay loam. Reaction ranges from medium aeid
through slightly acid in the B3 horizon and from medium acid through
mildly alkaline in the C horizon.

Mason soils are on convex flood plains and are as-
sociated on the same landscape with Barnsdall, Drum-
mond, Lightning, Osage, and Verdigris soils. Barnsdall
soils have a lighter colored A horizon than the one in
Mason soils. Drummond soils have more exchangeable
sodium content in the upper part of the argillic horizon
than that of Mason seils. Lightning and Osage soils have
a more clayey control section than Mason soils. Verdigris
soils do not have the argillic horizon that is present in
Mason soils.

Minco Series

The Minco series consists of deep, sloping soils on
uplands. These soils formed in loamy sediments under a
cover of grasses.

The Minco soils are well drained and have moderate
permeability. Available water capacity is high.

Typical pedon of Minco silt loam, 5 to 8 perecent slopes,
2,000 feet north and 50 feet west of the southeast corner,
sec. 34, T.24 N, R. 4 E.:

Ap—0 to 10 inches; dark brown (7.5YR 3/2) silt loam, brown (7.HYR 5/2)
dry; weak medium granular structure; slightly hard, very friable;
medium acid; clear smooth boundary.

A1—10 to 19 inches; dark brown (1.5YR 3/3) silt loam, brown to dark
brown (T.5Y R 4/3) dry; weak medium granular structure; hard, fria-
ble: many worm casts; stightly acid; gradual smooth beundary.

B2—19 to 38 inches; reddish brown (5YR 4/4) silt loam, reddish brown
(5YR 5/4) dry; weak medium subangular blocky structure parting to
weak medium granular; hard, friable; few worm casts; neutral;
gradual smooth boundary.

C-—38 to 62 inches; yellowish red (BYR 4/6) silt loam, yellowish red
(5YR 5/6) dry; massive; hard, friable; neutral.

These soils are more than G0 inches thick to bedrock. Depth to the
water table is more than 6 feet.

The Ap or Al horizon is dark brown or very dark grayish brown.
Reaction ranges from medium acid through slightly acid execept in limed
areas.

The B2 horizon is brown or reddish brown silt loam or very fine
sandy loam. Reaction ranges from slightly acid through neutral.

The C horizan is brown, reddish brown, or ycllowish red silt loam or
very fine sandy loam. Reaction ranges from slightly acid through
neutral,

Minco soils are on side slopes and are associated on the
same landscape with Norge and Teller soils. Norge and

Teller soils have argillic horizons which are not present in
Minco soils,

Niotaze Series

The Niotaze series consists of moderately deep, gently
sloping through steep soils on uplands. These soils formed
in material weathered from shale interbedded with thin
layers of sandstone under a cover of trees with an un-
derstory of grasses.
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The Niotaze soils are somewhat poorly drained and
have slow permeability. Availuble water capacity is medi-
um.

Typical pedon of Niotaze silt loam, in an area of
Niotaze-Darnell complex, 3 to 15 percent slopes, 1,500 feet
west and 2,100 feet north of the southeast corner, sec. 27.
T.22 N, R. 11 E.:

Al1—0 to 3 inches; very dark grayish brown (10YR 3/2) silt loam, gray-
ish brown (10YR 5/2) dry; weak fine granular structure; slightly
hard, very friable; about 10 percent by volume sandstone fragments
less than 3 inches in diameter, 20 percent by volume sandstone
fragments from 3 to 10 inches in diameter, and 10 percent by
volume sandstone fragments more than 10 inches in diameter; reac-
tion higher than normal because of road dust; neutral; clear smooth
boundary.

A2—3 to G inches, brown (10YR 5/3) silt loam, very pale brown (10YR
7/3) dry; weak medium granular structure; slightly hard, very fria-
ble; content of coarse fragments similar to horizon above; slightly
acid; abrupt smooth boundary.

[IB21t—6 to 15 inches; raddish brown (5YR 4/4) silty clay, reddish
brown (5YR 4/4) dry; few fine faint grayish brown mottles; strong
medium granular structure; hard, firm; nearly continuous clay films
on faces of peds; many peds in upper 3 inches coated with soil
material similar to that described in horizon above; about 5 percent
by volume sandstone fragments less than 3 inches in diameter; very
strongly acid; gradual wavy boundary.

1IB22t—15 to 21 inches; coarsely mottled yellowish red (YR 4/6), light
olive brown (25Y 5/4), and red (25YR 4/6) silty clay; weak medium
subangular blocky structure parting to moderate medium granular;
very hard, very firm; nearly continuous clay films on faecs of peds;
very strongly acid; gradual wavy boundary.

I1IB23t—21 to 28 inches; coarsely mottled olive (5Y 5/3), yellowish brown
(10YR 5/6), and yellowish red (BYR 4/6) silty clay; weak medium
blocky strueture; extremely hard, very firm; nearly continuous clay
films on faces of peds; very strongly acid; gradual smooth boundary.

1IB3—28 to 36 inches; olive (6Y 5/3) silty clay, pale olive (5Y 6/3) dry;
many coarse distinet yellowish brown (10YR 5/8) mottles; weak
medium blocky structure; very hard, very firm; patchy clay films on
faces of peds; about 45 percent of horizon is siltstone or shale frag-
ments less than 3 inches in diameter; slightly acid; clear smooth
houndary.

1ICr—36 to 60 inches; olive (5Y 5/3), yellowish brown (10YR 5/8), and
dark grayish brown (10YR 4/2) seft, laminated shale bedrock;
neutral.

These soils are 20 to 40 inches thick over shale bedrock. Depth to the
water table ranges from 1/2 to 1 foot.

The Al horizon is very dark brown, very dark grayish brown, or dark
brown loam, silt loam, very fine sandy loam, or fine sandy loam. As
much as 1 inch of crganic litter is on the surface in places. Sandstone
fragments less than 3 inches in diameter make up from 0 to 60 percent,
by volume, of the horizon; sandstone fragments from 3 to 15 inches in
diameter make up from 0 to 80 pereent; and sandstone fragments more
than 15 inches in diameter make up from ¢ to 30 percent.

The A2 horizon is dark grayish brown, grayish hrown, dark brown, or
brown silt loam, loam, very fine sandy loam, or fine sandy loam. Reae-
tion ranges from strongly acid through medium acid. The content of
coarse fragments is similar to that of the Al horizon.

The 11B2t horizon is dark reddish brown, dark red, reddish brown,
red, yellowish red, brown, dark brown, yellowish brown, or light olive
brown. Reddish or yellowish colors are dominant in the upper part, and
brownish colors are dominant in the lower part. Some pedons have mot-
tled matrix colors in shades of olive, red, or brown. Most pedons are
mottled in shades of red, yellow, olive, or brown. Reaction ranges from
very strongly acid through strongly acid. Sandstone fragments less than
3 inches in diameter make up from 0 to 10 percent, by volume, of the
horizon.

The T1B3 horizon is dominantly brownish or yellowish and is coursely
mottled in shades of red, yellow, brown, olive, or gray. Reaction ranges
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from strongly acid through slightly acid. Shale fragments less than 3

inches in diameter make up from 10 te 85 percent, by volume, of the
horizon.

The IICr horizon is shades of gray, brown, ycllow, or olive, Reaetion
ranges from neutral through mederately alkaline.

Niotaze soils are on crests and side slopes and are as-
sociated on the same landseape with Darnell and Stephen-
ville soils. Darnell soils do not have argillic horizons,
which are present in Niotaze soils. Stephenville soils have
a less clayey control section than the Niotaze soils.

Norge Series

The Norge series consists of deep, very gently sloping
through sloping soils on uplands. These soils formed in
leamy sediments under a cover of grasses.

The Norge soils are well drained and have moderately
slow permeability. Available water capacity is high.

Typical pedon of Norge silt loam, 3 to 5 percent slopes,
250 feet north and 250 feet west of the southeast corner,
sec. 11, T.24 N, R. 5 E.

Ap—0 to 8 inches; dark brown (T5YR 3/2) silt loam, brown (THY R -1/2)
dry; moderate medium granular structure; slightly hard, friable;
mildly alkaling; this field has been limed; ¢lear smooth boundary,

B1—38 to 13 inches; dark reddish brown (GYR 3/3) silty clay loam, red-
dish brown (BYR 4/3) dry; weuk fine subangular blocky structure
parting to moderate medium granular; hard, friable; slightly acid;
clear smooth baundary.

B21t—13 to 32 inches; reddish brown (5YR 4/4) silty clay loam, reddish
brown (5YR 5/4) dry; weak medium prismatic structure parting to
moderate medium granular; very hard, firm; nearly continuous clay
films on faces of peds; slightly acid; graduul smoeoth boundary.

B22t—32 to 48 inches; reddish brown (6YR 4/4) silty clay loam, reddish
brown (6YR 5/4) dry; moderate medium subangular blocky struc-
ture; very hard, very firm; nearly continuous clay films on faces of
peds; neutral; gradual smooth boundary.

B3—48 to 72 inches; yellowish red (5YR 4/6) silty clay loam, yellowish
red (5YR 5/6) dry; common medium distinct light reddish brown
(5YR 6/3) mottles; weak medium subangular blocky structure; very
hard, very firm; patchy clay films on faces of peds; few fine black
coneretions; neutral,

These soils are more than 60 inches thick to bedrock. Depth to the
water table is more than 6 feet.

The Ap or A1l horizon is dark brown, very dark grayish brown, or
very dark brown. Reaction ranges from medium acid through slightly
acid except in limed areas.

The Bl horizon is dark reddish brown or dark brown elay loam or
silty clay loam. Reaction ranges from medium acid through slightly acid.

The B2t horizon is reddish brown or yellowish red. Mottles in shades
of red or brown are in the lower part of some profiles. The texture is
clay loam or silty clay loam. Reaction runges from medium acid through
neutral.

The B3 horizon is similar to the B2t horizon in color and texture ex-
cept that in many places it is mottled in shades of red or brown. Reac-
tion ranges from slightly acid through necutral. In some pedons water-
worn pebbles less than 3 inches in diameter make up from 0 to 2 per-
cent, by volume, of the B3 horizon.

Norge soils are on crests and side slopes and are as-
sociated on the same landscape with Corbin, Minco,
Pawhuska, and Vanoss soils. The lower part of the argillic
horizon in Corbin soils is more clayey than the Norge
soils; Minco soils have a less clayey control section than
Norge soils; the upper part of the argillic horizon in
Pawhuska soils has more exchangeable sodium content
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than the argillic horizon in the Norge soils. The argillic
horizon in Vanoss soils has colors in hues T5YR and

10YR, but the argillic horizon in Norge soils is more red-
dish.

Okemah Series

The Okemah series consists of deep, nearly level
through very gently sloping soils on uplands. These soils
formed in material weathered from shales under a cover
of prasses.

The Okemah soils are moderately well drained and
have slow permeability. Available water capacity is high.

Typical pedon of Okemah silt loam, 0 to 2 percent
slopes, 2,620 feet west and 740 feet north of the southeast
corner, sec. 31, T. 26 N, R. 8 E.:

Al11—-0 to 10 inches; black (10YR 2/1) silt loam, dark gray (10YR 4/1)
dry; moderate medium granular structure; slightly hard, friable;
medium acid; gradual smooth boundary.

A12--10 to 15 inches; black (10YR 2/1) silt loam, dark gray (10YR 4/1)
dry; strong medium granular structure; hard, friable; slightly acid;
gradual smooth boundary.

B1—15 to 21 inches; very dark gray (10YR 3/1) silty clay loam, gray
(10YR 5/1) dry; few fine faint strong brown mottles; weak medium
subangular blocky structure parting to strong medium granular
structure; hard, firm; patchy clay films on faces of peds; slightly
acid; gradual smooth boundary.

B21t—21 to 44 inches; very dark grayish brown (10YR 3/2) silty clay,
dark grayish brown (10YR 4/2) dry; common medium and couarse
distinct yellowish red (5YR 5/G) mottles and few fine faint dark
grayish brown mottles; moderate medium blocky structure; very
hard, very firm; nearly continuous clay films on faces of peds; few
fine black concretions; slightly acid; gradual smooth boundary.

B22t—34 to H0 inches; very dark grayish brown (10YR 3/2) silty clay,
dark grayish brown (10YR 4/2) dry; common coearse distinct strong
brown (7.5YR 5/6) mottles, few medium faint very dark gray (10YR
3/1) mottles, and few fine distinct yellowish red mottles; moderate
medium blocky structure; extremely hard, very firm; nearly con-
tinuous clay films on faces of peds; neutral; gradual smooth bounda-
ry.

B3—50 to Tl inches; coarsely mottled dark grayish brown (10YR 4/2),
strong brown (T.6YR 5/6), very dark gray (10YR 3/1), and gray
{10YR 5/1) silty clay; weak medium blocky structure; extremely
hard, very firm; nearly continuous clay films on faces of peds; few
fine black concretions; neutral.

These soils are more than 60 inches thick to shales interbedded with
thin layers of sandstone. Depth to the water table ranges from 1 to 2
feet.

The Al or Ap horizon is black, very dark brown, or very dark gray.
Reaction ranges from medium acid through slightly acid except in limed
areas.

The Bl horizon is shnilar to the A horizon in color, texture, and reac-
tion except that in many places it has brownish or reddish mottles and
has slightly more ¢lay.

The B2t horizon is very dark gray, very dark grayish brown, or dark
grayish brown. Mottles are shades of red, brown, yellow, or gray. In
muny pedons, the lower part of this horizon has coarsely mottled colors,
The texture is silty clay loam or silty clay. Reaction ranges from slightly
acid through mildly alkaline.

The B3 horizon is commonly coarsely mottled in shades of red, brown,
yellow, or gray. Some pedons have dominant matrix colors with mottles
similar to those of the B2t horizon. Reaction ranges from ncutral
through mildly alkaline. Rock fragments less than 3 inches in diameter
make up from O to 10 percent, by volume of this horizon. Some pedons
have caleium ecarbonate concretions in this horizon.

Okemah soils are on valleys and are associated on the
same landscape with Dennis and Parsons soils. Dennis
soils have slightly lighter colors in the upper part of the
solum than those of the Okemah soils. Parsons soils have
an abrupt textural change between the A and B horizon;
this change is not present in Okemah soils.

Osage Series

The Osage series consists of deep, nearly level soils on
flood plains. These soils formed in clayey sediments under
a cover of trees with an understory of grasses. They ure
subject to flooding.

The Osage soils are poorly drained and have very slow
permeability. Available water capacity is medium.

Typical pedon of Osage silty clay, 700 feet south and 50
feet east of the northwest corner, sec. 33, T. 26 N., R. 9
E.

Ap—0 to 8 inches; very dark gray (10YR 3/1) silty clay, dark gray
(10YR 4/1) dry; moderate medium granular structure; hard, firm;
slightly acid; clear smooth boundary.

Al—8 to 16 inches; black (10YR 2/1) silty elay, very dark gray (10YR
3/1) dry; strong medium granular structure; very hard, very firm;
neutral; gradual smooth boundary.

B21g—16 to 29 inches; very dark gray (QOYR 3/1) silty clay, dark gray
(10YR 4/1) dry; common coarse distinet brown (10YR 4/3) mottles;
maderate medium blocky structure; extremely hard, very firm; few
slickensides, few fine black coneretions; neutral; gradual smooth
boundary.

B22p—29 to 38 inches; very dark gray (10YR 3/1) silty clay, dark gray
(10YR 4/1} dry; common coarse distinet dark yellowish brown
(10YR 4/4) mottles; weak medium blocky structure; extremely hard,
very firm; few slickensides; few fine black concretions; neutral;
gradual smooth boundary.

B23g—38 to 50 inches; dark grayish brown (2.5Y 4/2) silty elay, grayish
brown {2.5Y 5/2) dry; many medium distinet dark yellowish brown
(10YR 4/4) mottles and few fine distinct very dark gray mottles;
weak medium blocky structure; extremely hard, very firm; common
fine black concretions; common ecaleium carbonate concretions; cal-
careous in spots; mildly alkaline; gradual smooth boundary.

B3—50 to T2 inches; dark grayish brown (25Y 4/2) silty clay, grayish
brown (25Y 5/2) dry; many fine and medium yellowish brown
(10YR 5/6) mottles and few fine distinct very dark gray mottles;
weak medium blocky structure; extremely hard, very firm; common
fine black concretions; few calcium carbonate concretions; caleare-
ous in spots; mildly alkaline.

These soils are more than 60 inches thick to bedrock. They shrink and
erack when dry and swell when moist. Depth to the water table ranges
from 0 to 2 feet.

The Al or Ap horizen is black, very dark gray, or very dark brown.
Faint brownish mottles are in the lower part of the A horizen in some
pedons, Reaction ranges from medium acid through neutral except in
limed areas.

The upper part of the B horizon is black or very durk gray. Brownish
mottles are present in most pedons. Reaction ranges from medium acid
through neutral. The lower part of the B horizon is very dark gray, dark
gray, very dark grayish brown, or dark grayish brown. Brownish, black,
or grayish mottles are in most pedons. Reaction ranges from ncutral
through moderately alkaline. Caleium carbonate concretions are not in
all pedons. Some pedons have soft masses of caleium carbonate or gyp-
sum crystals in the lower part of the B horizons.

The Osage soils are on concave flood plains and are as-
sociated on the same landscape with Drummond and
Lightning soils. Drummond soils have more exchangeable
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sodium content than that of Osage soils. Lightning soils
have argillic horizons, which are not present in Osage
soils.

Parsons Series

The Parsons series consists of deep, nearly level
through very gently sloping soils on uplands. These soils
formed in material weathered from shales or clayey sedi-
ments under a cover of grasses.

The Parsons soils are somewhat poorly drained and
have very slow permeability. Available water capacity is
medium.

Typical pedon of Parsons silt loam, 1 to 3 percent
stopes, 2,370 feet south and 450 feet west of the northeast
corner, sec. 4, T.21 N, R. 10 E.:

Al—0 to 9 inches; very dark grayish brown (10YR 3/2) silt loam, gray-
ish brown (10YR 5/2) dry; weak fine and medium granular struc-
ture; slightly hard, very friable; medium acid; elear smooth bounda-
ry.

A2-9 to 12 inches; dark grayish brown (10YR 4/2) silt loam, light
brownish gray (10YR 6/2) dry; weak fine granular structure;
slightly hard, very friable; medium acid; abrupt smooth boundary.

B21tg—12 to 20 inches; very dark grayish brown (10YR 3/2) silty clay,
dark grayish brown (10YR 4/2) dry; common fine distinct yellowish
red mottles; moderate medium blocky structure; very hard, very
firm; nearly continuous clay films on faces of peds; few fine black
concretions; neutral; gradual smooth boundary.

B22tg—20 to 32 inches; dark grayish brown {10YR 4/2) silty clay, gray-
ish brown (10YR 5/2) dry; few medium faint brown (7.5YR 4/4)
mottles; weak medium blocky structure; extremely hard, very firm;
nearly continuous elay films on fuces of peds; few fine black concre-
tions; mildly alkaline; gradual smooth boundary.

B2:g--32 to 40 inches; coarsely mottled dark brown (75YR 4/4), very
dark gray (10YR 3/1), yellowish brown (10YR 5/8), and light
brownish gray (25Y 6/2) silty clay; weak medium blocky structure;
extremely hard, very firm; nearly continuous clay films on faces of
peds; few fine black concretions; moderately alkaline; gradual
smooth boundary.

B31—40 to 55 inches; coarscly mottled light gray {(10YR 6/1), yellowish
bYrown (10YR 5/8), and brown (15YR 4/4) silty clay; weak medium
blocky structure; extremely hard, very firm; patchy clay films on
fuces of peds; few fine black concretions; mildly alkaline; gradual
smooth boundary.

B32—55 to 70 inches; conrsely mottled gray (10YR 5/1), very dark gray
(10YR 3/1), light gray (10YR 7/1), and brown (7.5YR. 4/4) silty clay;
weak medium bloeky structure; extremely hard, very firm; patchy
clay films on faces of peds; few fine black concretions; neutral; clear
smooth boundary.

Cr—170 to 76 inches; yellowish brown {10YR 5/8) and gray (10YR 5/1)
weakly laminated shale bedrock.

These soils are more than G0 inches thick over shale bedrock. Depth
Lo the water table ranges from 1 to 1 1/2 feet.

The A harizon is less than 16 inches thick and changes abruptly to the
B2t horizon. The Al or Ap horizon is very dark grayish brown or very
dark gray. Reaction ranges from medium acid through slightly acid ex-
cept in limed areas.

The A2 horizon is dark gray, dark grayish brown, or grayish brown.
Brownish mottles are in this horizon in some pedons. Reaction ranges
from medium acid through slightly acid.

The upper part of the B2t horizon is very dark brown, very dark
grayish brown, or dark brown. The lower part of the B2t horizon is very
dark grayish brown, dark grayish brown, grayish brown, brown, or olive
brown. The B2t horizon is motiled in shades of red, brown, or gray.
Reaction ranges from medium acid through neutral in the upper part
and from medium acid through moderately alkaline in the lower part.

The Ba and Cr horizon is commonly coarsely mottled in shades of red,
brown, or gray. Some pedons have dominant matrix colors of dark gray-
ish brown, yellowish brown, grayish brown, or olive brown with mottles
in shades of red, brown, or gray. Coearse fragments less than 3 inches in
diameter make up from 0 to 10 percent of the horizon in some pedons.
Reaction ranges from medium acid through maoderately alkaline.

Parsons soils are in valleys and are associated on the
same landscape -with Carytown and Dennis soils.
Carytown soils have more exchangeable sodium content
in the upper part of the argillic horizon than that of Par-
sons soils. Dennis soils do not have the abrupt textural
change between the A and B horizons characteristic of
Parsons soils.

These soils are taxadjuncts to the Parsons series. They
have slightly higher base saturation than allowed in the
range for the series.

Pawhuska Series

The Pawhuska series consists of deep, nearly level
through gently sloping soils on uplands. These soils
formed in material weathered from shales interbedded
with thin layers of sandstone under a cover of grasses.

The Pawhuska soils are moderately well drained and
have very slow permeability. Available water capacity is
low.

Typical pedon of Pawhuska silt loam from an area of
Corbin-Pawhuska complex, 1 to 5 percent slopes, 500 feet
south and 380 feet west of the northeast corner, sec. 11,
T.26 N,R. 4 E.:

A1—0 to 3 inches; very dark grayish brown (10YR 3/2) silt loam, gray-
ish brown (10YR 5/2) dry; weak finc and medium platy structure
parting to fine granular when moist, massive when dry; hard, fria-
ble; neutral; abrupt wavy boundary.

B21t—3 to 10 inches; dark brown (75YR 3/2) silty clay, dark brown
(75YR 4/2) dry; moderate medium columnar structure and
moderate medium blocky structure parting to strong fine blocky;
very hard, firm; nearly continuous clay films on faces of peds; gray-
ish coatings on faces of some prisms; mildly alkaline; clear smooth
boundary.

B22t—10 to 18 inches; dark reddish gray (6YR 4/2) silty clay, reddish
gray (5YR 5/2) dry; moderate medium blocky structure; extremely
hard, firm; nearly continuous clay films on faces of peds; many fine
caleium carbonate concretions; moderately alkaline; clear wavy
boundary.

B23t—18 to 30 inches; reddish brown (6YR 4/3) silly clay, reddish
brown (5YR 5/3) dry; moderate medium blocky structure; extreme-
ly hard, firm; nearly continuous clay films on faces of peds; few fine
black concretions; many fine calcium carbonate concretions; few soft
masses of caleium carbonate; moderately alkaline; gradual smooth
boundary.

B24t—30 to 50 inches; reddish brown (3YR 4/3) silty clay loam, reddish
brown (AYR 5/3) dry; weak medium blocky structure; extremecly
hard, firm; patchy clay films on faces of peds; common fine bluck
concretions; common fine calcium carbonate concretions; few fine
soft masses of caleium carbonate; moderately alkaline; gradual
smooth boundary.

B3—50 to 80 inches; reddish brown (5YR 4/3) silly clay loam, reddish
brown (5YR 5/3) dry; weak medium and coarse blocky structure;
extremely hard, firm; patchy clay films on faces of peds, common
fine black concretions, few fine calcium carbonate concretions, few
fine soft masses of calcium carbonate; moderately alkaline.

The thickness of the solum and depth to bedrock ranges from 40 to
more than 60 inches. Depth to the water table ranges from 1/2 to 1 foot.
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The Al or Ap horizon is very dark gray or very dark grayish brown.
Some pedons have fine brownish, reddish, or yellowish mottles. Reaction
ranges from medium acid through slightly acid except in limed areas. In
some cultivated areas this horizon is absent. Some pedons have a thin,
lighter colored A2 horizon.

The B21t horizon is very dark brown, very dark grayish brown, or
dark brown. Mottles are in shades of red or yellow in most pedons. The
texture is silty clay loam or silty clay. Reaction ranges from slightly acid
through meoderately alkaline. The content of exchangeable sodium
ranges from 15 to 26 percent in the B21t and B22t horizons. The peds
are coated in many places with grayish coatings or black stains.

The lower part of the B2t horizon is dark grayish brown, brown, dark
brown, or reddish brown. The texture is silty clay or silty clay loam.
Reaction ranges from neutral through moderately alkaline. Fragments
of sandstone, shale, or caleium carbonate concretions less than 3 inches
in diameter make up from 0 to 5 percent of the volume of the B2t
horizon,

The B3 horizon is dark reddish brown or reddish brown. Some pedons
are mottled in shades of gray, brown, or red. Texture is silty clay loam
or silty clay. Reaction ranges from mildly alkaline through moderately

alkaline. Some pedons have soluble salts. Fragments of sandstone, shale, .

or calcium carbonate concretions less than 3 inches in diameter make up
from 0 to 5 percent, by volume, of the horizon. Some pedons have a C
horizon of sandstone and shale.

In this county Pawhuska soils are mapped only in com-
plex with Corbin and Norge soils. They are on concave
crests and valleys and are associated on the same land-
scape with Corbin and Norge soils. Corbin and Norge
soils have less exchangeable sodium content in the upper
part of the argillic horizon than that of Pawhuska seils.

Prue Series

The Prue series consists of deep, gently sloping soils on
uplands. These soils formed in material weathered from
sandstones and shales under a cover of grasses.

The Prue soils are moderately well drained and have
moderately slow permeability. Available water capacity is
high.

Typical pedon of Prue loam, 3 to 5 percent slopes, 2,500
feet east and 90 feet south of the center of sec. 18, T. 23
N,R. 10 E.:

Al1—0 to 12 inches; very dark brown (10YR 2/2) loam, dark grayish
brown (10YR 4/2) dry; moderately fine granular structure; slightly
hard, very friable; medium acid; gradual smooth boundary.

B1—12 to 18 inches; very dark grayish brown (10YR 3/2) loam, brown
(I0YR 5/3) dry; few fine faint yellowish brown mottles; weak fine
subangular blocky structure parting to moderate medium granular;
hard, friable; common worm casts; medium acid; gradual smooth
boundary.

B21t—18 to 30 inches; yellowish brown (10YR 5/4) sandy cluy loam,
light yellowish brown {(10YR 6/4) dry; common fine distinct strong
brown and few fine distinct yellowish red mottles; weak fine suban-
gular blocky structure; hard, friable; nearly continuous clay films on
faces of peds; few worm casts; about 2 percent, by volume, sand-
stone fragments less than 3 inches in diameter; strongly acid;
gradual smooth boundary.

B22t—30 to 39 inches; yellowish brown (10YR 5/4) clay loam, light yel-
lowish brown (10YR 6/4) dry; moderate medium distinet strong
brown (7.5YR 5/8) mottles and moderate fine distinct yellowish red
mottles; weak medium subangular blocky structure; very hard, firm;
nearly continuous clay films on faces of peds; few fine black concre-
tions; slightly acid; gradual smooth boundary.

ITB23t—39 to 50 inches; coarsely mottled strong brown (7.5YR 5/8),
grayish brown (25Y 5/2), and yellowish red (5YR 5/6) silty clay
loam; weak medium blocky structure; extremely hard, very firm;

nearly continuous clay films on faces of peds; few fine black concre-
tions; slightly acid; graduai smooth boundary.

11B3—50 to 72 inches; coarsely mottled strong brown (7.5YR 5/8), gray-
ish brown (2.5Y 5/2), and very dark gray (10YR 3/1) silty clay; weak
coarse blocky structure; extremely hard, very firm; nearly continu-
ous clay films on faces of peds; few fine black concretions;
moderately alkaline; gradual wavy boundary.

IICr—12 to 96 inches; light olive gray (5Y 6/2) and pale olive (5Y G/3)
laminated shales; brownish yellow (10YR 6/G) streaks; caleareous in
spots; few calcium carbonate concretions; moderately alkaline.

The thickness of the solum over bedrock is more than 60 inches.
Depth to the water table is more than 6 feet.

The Al or Ap horizon is very dark brown or very dark grayish brown.
Reaction ranges from medium acid through slightly acid except in limed
areas.

The B horizon is dark brown or very dark grayish brown. Mottles
are in shades of brown or red in most pedons. The texture is loam,
sandy clay loam, or loam. Reaction ranges from medium acid through
strongly aecid.

The B21t and B22t horizons are brown, dark brown, dark yellowish
brown, or yellowish brown, Most pedons are mottled in shades of brown
or red. Some pedons have coarsely mottled matrix colors. The texture is
sandy clay loam or clay loam. The reaction ranges from strongly acid
through slightly acid.

The T1B23t horizon is coarsely mottled in shades of brown, red, or
gray. The texture is silty clay loam or silty clay. Reaction ranges from
medium acid through slightly acid. Fragments of sandstone or shale less
than 3 inches in diameter make up from 0 to 10 percent of the volume of
this horizon, This horizon is not present in all pedons,

The IIB3 horizon, where present, is similar to the 1IB23t hoizon in
color and texture. Reaction ranges from strongly acid through
moderately alkaline. Fragments of sandstone or shale less than 3 inches
in diameter make up from 0 to 20 percent, by velume, of this horizen.

The IICr horizon, where present, consists of grayish, yellowish,
brownish, or olive shales that are commonly interbedded with lenses of
sandstone,

Prue soils are on side slopes and are associated on the
same landscape with Bates and Dennis soils. Bates soils
have a thinner solum than Prue soils. Dennis soils have a
fine control section, and Prue soils have a fine-loamy con-
trol section.

Pursley Variant

The Pursley Variant consists of deep, nearly level
through very gently sloping soils on flood plains. These
soils formed in loamy and sandy sediments under a cover
of trees with an understory of grasses. They are subject
to flooding.

The Pursley Variant soils are well drained to somewhat
excessively drained and have moderately rapid permea-
bility. Available water capacity is low.

Typical pedon of Pursley Variant fine sandy loam, 1,725
feet west and 300 feet south of the northeast corner, sec.
4, T.24 N,R.3 E..

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) fine sandy loam,
grayish brown (J0YR 5/2) dry; weak medium granular structure;
hard, friable; calcareous; moderately alkaline; clear smooth bounda-
ry.

Al1—6 to 14 inches; very dark grayish brown (10YR 3/2) loam, grayish
brown {(10YR 5/2) dry; weak medium granular structure; hard, fria-
ble; mildly alkaline; clear wavy boundary.

C1—14 to 24 inches; dark brown (10YR 4/3) loamy fine sand, pale brown
(L0YR 6/3) dry, massive; soft, very friable; neutral, clear wavy
boundary.
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C2—24 to 60 inches; brown (10YR 5/3) fine sand, very pale brown
(10YR 7/3) dry; thin lenses of darker finer textured soil materials;
loose; slightly acid.

These soils are 20 to 40 inches thick over loose stratified sand.
Thickness to bedrock is more than 60 inches. Depth to the water table is
more than 6 feet.

The Ap or Al horizon is very dark gray, dark gray, very dark grayish
brown, dark grayish brown, brown, or dark brown. Reaetion ranges
from mildly alkaline through moderately alkaline.

The C1 harizon is dark gray, dark grayish brown, brown, or dark
brown loamy fine sand, fine sand, fine sandy loam, very fine sandy loam,
loam, sandy clay loam, or silt loam. Reaction ranges from neutral
through moderately alkaline. Thin strata of lighter colored material are
in some pedons,

The C2 horizon is brown, dark brown, or pale brown. It is stratified
with thin lenses of darker or lighter colored sediments. Reaction ranges
from slightly acid through ncutral.

Pursley Variant soils are on convex and concave flood
plains and are associated with Kiomatia soils. Kiomatia
soils have a more sandy control section than Pursley
Variant soils.

The Pursley Variant series is a sandy subsoil variant.
The soils of this unit are not extensive enough to warrant
establishment of a new series.

Roebuck Series

The Roebuck series consists of deep, nearly level,
slightly concave soils on flood plains. These soils formed
in loamy and clayey sediments under a cover of trees
with an understory of grasses. They are subject to flood-
ing.

The Roebuck soils are somewhat poorly drained and
have very slow permeability. Available water capacity is
medium.

Typical pedon of Roebuck silty clay loam, 480 feet
north and 170 feet east of the southwest corner of sec. 34,
T.25 N, R.3 E.:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) silty clay loam,
grayish brown (10YR 5/2) dry; weak medium granular structure;
hard, friable; neutral; clear smooth boundary.

A1—9 to 11 inches; very dark grayish brown (I10YR 3/2) silty clay loam,
dark grayish brown (10YR 4/2) dry; moderate medium granular
structure; very hard, firm; neutral; clear smooth boundary.

B21—11 to 21 inches; reddish brown (5YR 4/3) silty clay, reddish brown
(5YR 5/3) dry; moderate fine blocky structure; very hard, very
firm; few worm casts; moderately alkaline; clear wavy boundary.

B22b—21 to 27 inches; dark brown (10YR 3/3} silty clay, brown to dark
brown (75YR 4/2) dry; weak medium blocky structure; extremely
hard, very firm; few worm casts; moderately alkaline; clear wavy
boundary,

1TAb—27 to 38 inches; very dark grayish brown (10YR 3/2) silty clay
leam, grayish brown (10YR 5/2) dry; few fine distinct strang brown
mottles; weak medium granular structure; hard, firm; moderately
alkaline; gradual wavy boundary.

11B2b—38 to 52 inches; brown (7.5YR 4/2) elay loam, brown (7T.5YR 5/2)
dry; common fine distinet strong brown mottles; weak medium sub-
angular blocky structure; hard, firm; moderately alkaline; gradual
wavy boundary.

[{ICb—52 to 60 inches; brown (7.5YR 4/3) sandy clay loam, brown
(T.5YR 5/3) dry; massive; hard, friable; moderately alkaline,

These soils are more than 60 inches thick to bedrock. Depth to the
water table ranges from 2 to 3 feet. Most pedons have buried horizons
20 to 40 inches below the surface.

The Al or Ap and IIAb horizons are very dark brown, very dark
grayish brown, or dark brown. Reaction ranges from medium acid
through neutral in the Al or Ap horizon and from neutral through

moderately alkaline in the [1Ab horizon. Seme pedons have a B1 horizon
that is similar to the A horizon in color, texture, and reaction.

The B21 horizon is dark reddish brown, reddish brown, or dark brown
silty clay loam, clay loam, or silty clay. Reaction ranges from slightly
acid through moderately alkaline. Some pedons have a B3 horizon
similar to the B2 horizon in color, texture, and reaction.

The [1B2b and B22b horizons are brown or dark brown. Some have
brownish or reddish mottles. The textures are silty clay loam, clay loam,
or silt clay. Reaction ranges from neutral through moderately alkaline,

The IIICb horizon is dark reddish brown through brown loam, silt
loam, clay loam, sandy clay loam, or loam. Reaction ranges from slightly
acid through moderately alkaline. The depth to the water table is
slightly different than defined in the range for the series; however, this
does not affect use and management of the soil.

Roebuck soils are on concave flood plains and are as-
sociated on the same landscape with Mason soils. Mason
soils have a less clayey control section than Roebuck soils.

Shidler Series

The Shidler series consists of very shallow, very gently
sloping through gently sloping soils on uplands. These
soils formed in material weathered from limestone and
thin layers of chert under a cover of grasses.

The Shidler soils are well drained and have moderate
permeability. Available water capacity is low.

Typical pedon of Shidler silty clay loam in an area of
Shidler soils, 1 to 5 percent slopes, 600 feet south and 50

feet east of the northwest corner, sec. 18, T. 25 N, R. 9
E.

A1—0 to 7 inches; very dark brown (10YR 2/2) silty clay loam, very
dark grayish brown (10YR 3/2) dry; strong fine and medium granu-
lar structure; hard, friable; about 20 percent, by volume, limestone
fragments more than 15 inches diameter and & percent limestone
fragments 3 to 15 inches in diameter; mildly alkaline; abrupt wavy
boundary.

R—7 to 8 inches; light gray (10YR 6/1) hard limestone bedrock fric-
tured at intervals of about 2 fect; fractures filled with soil material
gimilar to that in horizon above.

These soils are 4 to 20 inches thick over limestone bedrock. Depth to
the water table is more than 6 feet.

The Al horizon is dark reddish brown, dark brown, very dark brown,
or very dark grayish brown silt loam or silty clay loam. The rcaction is

medium acid through mildly alkaline. Rock fragments oceupy less than
35 percent, by volume, of this horizon.

The R layer is grayish or brownish and fractured verticully at inter-
vals of 1 to 6 feet. The fractures zre from 1 to 6 inches wide and 4 to 20
inches deep. The bedrock has horizontal bedding pluing varying from 2
inches to 48 inches apart, but commonly 4 to 8 inches uapart. The
thickness of rock strata varies from about 4 inches to 20 feet or more,
The strata are interbedded with thin layers of grayish or reddish cal-
careous shales.

Shidler soils are on crests and are associated on the
same landscape with Apperson, Catoosa, Foraker,
Grainola, and Summit soils. Shidler soils do not have the

argillic horizons characteristic of Apperson, Catoosy,
Foraker, Grainola, and Summit soils.
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Steedman Series

The Steedman series consists of moderately deep, very
gently sloping through steep soils on uplands. These soils
formed in material weathered from shales interbedded
with thin layers of sandstone under a cover of grasses.

The Steedman soils are well drained to moderately well
drained and have slow permeability. Available water
capacity is medium.

Typical pedon of Steedman silt loam, in an area of
Steedman-Coweta complex, 3 to 15 percent slopes, 2,640
feet south and 500 feet east of the northwest corner, sec.
30, T.24 N, R. 12 E.:

Al—0 to 8 inches; very dark grayish brown (10YR 3/2) silt loam, gray-
ish brown (10YR 5/2) dry; moderate medium granular structure;
hard, friable; about 20 pereent, by volume, sandstone fragments less
than 3 inches in diameter and 30 percent, by volume, sandstone
fragments from 3 to 10 inches in diameter; slightly acid; clear
smooth boundary,

B21t—8 to 17 inches; brown (75YR 4/2) silty elay, brown (7.5YR 5/2)
dry; many fine distinet yellowish red mottles; strong medium and
coarse granular structure; very hard, firm; nearly continuous clay
films on faces of peds; meédium acid; gradual smooth boundary.

B22t—17 to 23 inches; dark grayish brown (10YR 4/2) silty clay, grayish
brown (10YR 5/2) dry; many fine distinct strong brown mottles and
ecommon fine distinet yellowish red mottles; moderate medium
blocky structure; very hard, very firm; nearly continuous clay films
on faces of peds; few fine black concretions; slightly aeid; gradual
smooth boundary.

B3—23 to 28 inches; coarscly mottled dark gray (10YR 4/1), grayish
brown (2.5Y 5/2), and yellowish brown (10YR 5/6) silty clay; weak
medium and coarse blocky structure; very hard, very firm; few fine
black coneretions; about 30 percent, by volume, laminated shale
fragments less than 3 inches in diameter; neutral; gradual smooth
boundary.

Cr—28 to 60 inches; grayish brown (25Y 5/2) soft shale bedrock with
yellowish brown (10YR 5/8) streaks; calcareous below 38 inches,
moderately alkaline. Stony phases are present.

These soils are 20 to 40 inches thick over bedrock of shale that is in-
terbeldded with lenses of sandstone. Depth to the water table ranges
from /2 to 1 foot.

The Al horizon is very dark brown, very dark grayish brown, or dark
brown. Reaction ranges from medium acid through slightly acid. Sand-
stone fragments more than 3 inches in diameter make up from 0 to 5
percent, by volume, of the horizon, and sandstone fragments less than 3
inches in diameter make up from 0 to 25 percent.

The B21t horizon is reddish brown, dark brown, brown, very dark
grayish brown, dark grayish brown, or grayish brown. Most pedons have
reddish or hrownish mottles. The texture is clay or silty clay. Reaction
ranges from medium acid through slightly acid. Sandstone fragments
less than 3 inches in diameter make up from 0 to 25 percent, by volume,
of the horizon. Some pedons have a Bl horizon that is similar to the
B21t horizon in color, texture, and reaction,

The B22t horizon is reddish brown, brown, dark brown, dark grayish
brown, grayish brown, dark ycllowish brown, or olive brown. Mottles are
shades of gray, brown, or red in most pedons. Reaction ranges from
medium acid through slightly acid.

The B3 horizon is commonly coarsely mottled in shades of gray,
brown, yellow, or red. Some pedons have dominant matrix colors of
grayish brown, dark grayish brown, light olive brown, or olive brown
with mottles in shades of gray, brown, yellow, or red. Reaction ranges
from neutral through moderately alkaline. Shale or sandstone fragments
less than 3 inches in diameter make up from 0 to 35 percent, by volume,
of the horizon and fragments more than 3 inches in diameter make from
0 to 10 percent, by volume.

The Cr horizon is soft reddish, grayish, or olive shale mottled or
streaked with black, gray, brown, yellow, or reddish colors. It is inter-
bedded with thin lenses of brownish or reddish sandstone.
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Steedman soils are on crests and side slopes and are as-
sociated on the same landscape with Bates, Coweta, and
Dennis soils. Bates and Coweta soils have a less clayey
control section than the Steedman soils. Dennis soils have
a thicker solum than the Steedman soils.

Stephenville Series

The Stephenville series consists of moderately deep,
very gently sloping through sloping soils on uplands.
These soils formed in material weathered from sand-
stones under a cover of trees with an understory of
grasses,

The Stephenville soils are well drained and have
moderate permeability. Available water capacity is medi-
um.

Typical pedon of Stephenville fine sandy loam, in an
area of Darnell-Stephenville complex, 1 to 8 percent
slopes, 800 feet east and 20 feet north of the southwest
corner, sec. 23, T. 27T N, R. 10 E.:

A1—0 to 3 inches; very dark brown (I0YR 2/2) fine sandy loam, dark
grayish brown (10YR 4/2) dry; weak medium granular structure;
slightly hard, very friable; slightly acid; clear smooth boundary.

A2—3 to 8 inches; brown (10YR 4/3) fine sandy loam, brown (10YR 5/3}
dry; weak fine granular structure; slightly hard, very friable;
slightly acid; elear smooth boundary.

B21t—8 to 14 inches; strong brown (THYR 4/6) sandy clay loam, strong
brown (7.5YR 5/6) dry; few fine faint strong brown (T.5YR 5/8)
mottles; moderate medium subangular blocky structure; very hard,
firm; nearly continuous clay films on faces of peds; mediom acid;
gradual smooth boundary.

B22t—14 to 21 inches; strong brown (T.5YR 4/6) sandy clay loam, strong
brown (TAYR 5/6) dry, common medium distinet yellowish red
(6YR 5/6) mottles; moderate medium subangular blocky structure;
very hard, firm; nearly continuous clay films on faces of peds;
strongly acid; gradual smooth boundary.

B3—21 to 26 inches; coarsely mottled strong brown (7.5YR 5/6), red
(25YR 4/6), dark red (25YR 3/6), and brown (10YR 5/3) sandy clay
loam; weak medium subangular blocky structure; very hard, firm;
patchy clay films on faces of peds; strongly acid; clear irregular
boundary.

Cr—26 to 30 inches; strong brown (T5YR 5/8), yellowish red (YR 4/6),
light yellowish brown (25Y 6/4), and red (25YR 4/6) soft acid sand-
stone bedrock.

The thickness to sandstonc bedrock is 20 to 40 inches. Depth to the
water table is more than 6 feet.

The Al horizon i3 dark brown, very dark brown, or very dark grayish
brown. Reaction ranges from medium acid through slightly acid except
in limed areas.

The A2 horizon is brown, dark grayish brown, or grayish brown.
Reaction ranges from strongly acid through slightly acid.

The B2t horizon is reddish brown, yellowish red, brown, dark hrown,
or strong bhrown. Mottles are shades of red, yellow, or hrown in most
pedons. Reaction ranges from strongly acid through medium acid.

The B3 horizon is similar to the B2t horizon in color and reaction, but
it and varies in texture from fine sandy loam to sandy elay loam. Sand-
stone fragments less than 3 inches in diameter make up as much as 20
percent, by volume, of this horizon. In many places the Cr horizon sand-
stone is interbedded with thin lenses of grayish shales.

Stephenville soils are on side slopes and are associated
on the same landscape with Darnell, Gasil, and Niotaze
soils. Darnell soils have a thinner solum and Gasil soils a
thicker solum than the solum of Stephenville soils.
Niotaze soils have a more clayey eontrol section than the
Stephenville soils.
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These soils are taxadjuncts to the Stephenville series.
About 80 percent of the pedons have yellower colors in
the subsoil than are allowed in the range for the Stephen-
ville series (T5YR hue rather than 5YR or redder).

Stoneburg Series

The Stoneburg series consists of moderately deep,
gently sloping through strongly sloping soils on uplands.
These soils formed in material weathered from sandstone
under a cover of grasses.

The Stoneburg soils are well drained and have
moderate permeability, Available water capacity is medi-
um.

Typical pedon of Stoneburg fine sandy loam, in an area
of Stoneburg-Lucien complex, 3 to 12 percent slopes,
2,320 feet west and 1,050 feet south of the northeast
corner, sec. 12, T. 27T N,, R. 5 E.;

Al—0 to 10 inches; dark brown (THYR 3/2) fine sandy loam, brown to
dark brown (T.5YR 4/2) dry; weak fine granular; hard, very friable;
medium acid; clear smooth boundary.

B1-10 to 14 inches; dark reddish brown (5Y R 3/3) fine sandy loam, red-
dish brown (5YR 5/3) dry; weak fine subangular blocky structure
parting to moderate medium granular structure; hard, friable; medi-
um acid; clear smooth boundary.

B2t—14 to 23 inches; reddish brown (5YR 4/3) sandy clay loam, reddish
brown (YR 5/3) dry; few fine distinet red mottles; weak medium
subangular blocky structure; very hard, friable; patchy clay films on
faces of peds; about 5 percent, by volume, sandstone fragments less
than 3 inches in diameter; medium aeid; clear smooth boundary.

B3—23 to 27 inches; reddish brown (5YR 4/4) sandy clay loam, reddish
brown (5YR 5/4) dry; weak medium subangular blocky structure;
very hard, friable; patchy clay films on faces of peds; about 30 per-
cent, by volume, coarse fragments less than 3 inches in diameter;
medium acid; abrupt irregular boundary.

Cr—27 to 30 inches; soft, reddish brown sandstone bedrock, partly
weathered in upper part.

These soils are 20 to 40 inches thick over sandstone bedrock. Depth to
the water table is more than 6 feet.

The Al horizon is dark brown, very dark brown, or very dark grayish
brown. Reaction ranges from medium acid through slightly acid.

The Bl harizon iz dark brown or dark reddish brown loam or fine
sandy loam. Reaction ranges from medium acid though slightly acid.

The B2t horizon is brown, dark brown, or reddish brown. Reddish or
hrownish mottles are in some pedons, The texture is clay loam or sandy
clay loam. Reaction ranges from medium acid through slightly acid.
Sundstone fragments less than 3 inches in diameter make up from § to
10 percent, by velume, of the horizon.

The B3 horizon is similar to the B2t horizon in color, texture, and
reaction, but sandstone fragments less than 3 inches in diameter make
up from 0 to 40 percent, by valume, of the horizon.

The Cr horizon is reddish or brownish. The sandstone is commaonly in-
terbedded with lenses of reddish or grayish shales.

Stoneburg soils are on crests and side slopes and are
associated on the same landscape with Lucien soils. Lu-
cien soils do not have the argillic horizons characteristic
of Stoneburg soils.

Summit Series

The Summit series consists of deep, gently sloping
through strongly sloping soils on uplands. These soils
formed in material weathered from shales under a cover
of grasses.

The Summit soils are moderately well drained and have
slow permeability. Available water capacity is high.

Typical pedon of Summit silty clay loam, 3 to 5 percent
slopes, 2,080 feet south and 200 feet west of the northeast
corner, sec. 27, T. 28 N, R. 8 E.

Al—0 to 9 inches; black (10YR 2/1) silty clay loam, very dark gray
(10YR 3/1) dry; strong medium granulur structure; hard, friable;
slightly acid; gradual smooth boundary.

B1—% to 17 inches; black (10YR 2/1) silty clay loam, very dark gray
(10YR 3/1) dry; strong medium granular structure; very hard, firm;
slightly acid; gradual smooth boundary.

R21t—17 to 26 inches; very dark gray (10YR 3/1) silty clay, durk gray
(10YR 4/1) dry; common medium distinet dark grayish brown (2.5Y
4/2) mottles and few fine distinet light olive brown mottles;
moderate medium  blocky structure parting to strong mediom
granular; very hard, very firm; nearly continuous clay films or pres-
sure faces on faces of peds; few fine black concretions; few fine
chert pebbles; neutral; gradual smooth boundary.

B22t—26 to 34 inches; dark grayish brown (25Y 4/2) silty clay, grayish
brown (2.5Y 5/2) dry; with few vertical black streaks because of soil
eracking; common medium distinet black (10YR 2/1) mottles and
few fine distinet strong brown mottles; moderate medium blocky
structure; very hard, very firm; nearly continuous pressure faces or
clay films on faces of peds; common fine black concretions;
moderately alkaling; gradual smooth boundary.

B23t—34 to 57 inches; dark grayish brown (2.5Y 4/2) silty elay, grayish
brown (25Y 5/2) dry; few vertical black streaks because of soil
cracking; common medium distinct yellowish brown (10YR 5/6) mot-
tles; weak medium and coarse blocky structure; very hard, very
firm; nearly continuous pressure faces or clay films on faccs of
peds; common fine black concretions; few slickensides; few lime
concretions; moderately alkaling; gradual smooth boundary.

B3—57 to 72 inches; coarsely mottled light olive brown (25Y 5/4), gray-
ish brown (2.5Y 5/2), yellowish brown (10YR 5/6}, and gray (10YR
5/1) silty clay; weak coarse blocky structure; very hard, very firm;
patchy preasure faces or clay films on faces of peds; common fine
black concretions; few lime concretions; caleareous, moderately al-
kaline.

These soils are more than 60 inches thick to shale bedrock. They tend
to erack when dry. Depth to the water table ranges from 1 to 2 feet.

The Al or Ap horizon is black, very dark gray, or very dark brown.
Reaction ranges from medium acid through slightly acid except in limed
areas. Coarse fragments less than 3 inches in diameter make up from 0
to 10 percent, by volume, of the horizon, and fragments 3 to 15 inches in
diameter make up from 0 to 15 percent.

The Bl horizon has the same range in color, content of coarse frag-
ments, and reaction as the Al horizon. The texture is silty clay loam or
gilty clay.

The B2t horizon is black, very dark gray, very durk brown, or very
dark grayish brown. Some pedons have grayish, brownish, or yellowish
mottles. Reaction ranges from slightly acid through neutral.

The B22t and B23t horizons are very dark grayish brown, dark gray-
ish brown, dark yellowish brown, ar olive brown. Mottles are shades of
gray, brown, yellow, or red in most pedons. Reaction ranges from
slightly aeid through moderately alkaline. Chert or limestone frugments
less than 3 inches in diameter make up from 0 to 10 percent, by volume,
of these horizons. Lime concretions are in the lower party of these
horizons in some profiles.

The B3 horizon is mostly coarsely mottled in shades of gray, brown,
yellow, or red. Reaction ranges from mildly alkaline through moderately
alkaline. Coarse fragments of limestone or chert less than 3 inches in
diameter make up from 0 to 256 percent, by volume, of the horizon, and
fragments 3 to 15 inches in diameter make up from 0 to 10 percent, by
volume.

In some places a C horizon is present below a depth of G0 inches. It
consists mainly of grayish or olive calcarcous shales interbedded with
lenses of limestone.
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Summit soils are on side slopes and are associated on
the same landscape with Apperson, Foraker, and Shidler
soils. Apperson, Foraker, and Shidler soils have a thinner
solum than that of the Summit soils.

Teller Series

The Teller series consists of deep, gently sloping soils
on uplands. These soils formed in loamy sediments under
a cover of grasses.

The Teller soils are well drained and have moderate
permeability. Available water capacity is high.

Typical pedon of Teller loam, 3 to 5 percent slopes,
2,450 feet east and 1,800 feet north of the southwest
corner, sec. 4, T.24 N, R. 4 E.

Ap—0 to 8 inches; dark brown (7.5YR 3/2) loam, brown (7.5YR 5/2) dry;
weak fine platy strueture parting to weak fine granular; hard, fria-
ble; few worm casts; medium acid; clear smooth boundary.

B1—8 to 14 inches; dark brown (T5YR 3/2) loam, brown to dark brown
(1.5YR 4/2) dry; weak medium prismatic structure parting to
moderate medium granular; very hard, friable; common worm casts;
slightly acid; gradual smooth boundary. .

B21t—14 to 32 inches; dark reddish brown (5YR 3/4) clay loam, reddish
brown (5YR 4/4) dry; weak medium subangular blocky structure;
very hard, firm; patchy clay films on faces of peds; few worm casts;
slightly acid; gradual smooth boundary.

B22t—32 to 52 inches; reddish brown (5YR 4/4) clay loam, reddish
brown (6YR 5/4) dry; weak medium subangular blocky structure;
very hard, firm; patchy clay films on faces of peds; slightly acid,;
gradual smooth boundary.

B3—b52 to 60 inches; reddish brown (YR 4/4) loam, reddish brown (5YR
5/4) dry; weak medium subangular blocky structure; very hard, fria-
ble; patchy clay films on faces of peds; slightly acid.

These soils are more than 60 inches thick to bedrock. Pepth to the
water table is more than 6 feet.

The Al or Ap horizon is dark brown or very dark grayish brown.
Reaction ranges from medium acid through slightly acid except in limed
areas.

The B horizon is dark reddish brown or dark brown. Reaction ranges
from medium acid through slightly acid.

The B2t horizon is dark reddish brown, reddish brown, or yellowish
red clay loam or sandy clay loam. Reaction ranges from medium acid
through slightly acid.

The B3 horizon is similar in color to the B2t horizon except that in
some pedons it has brownish or reddish mottles. The texture is fine
sandy loam or loam. Reaction ranges from medium acid through neutral.

In some pedons a Cr horizon is below a depth of 60 inches. The Cr
horizon is similar to the B3 horizon except that it contains less clay and
more sand.

Teller soils are on side slopes and are associated on the
same landscape with Minco and Norge soils. Minco soils
have a coarse-silty control section, Norge soils have a
fine-silty control section, and Teller soils have a fine-
loamy control section.

Vanoss Series

The Vanoss series consists of deep, nearly level
through very gently sloping soils on uplands. These soils
formed in loamy sediments under a cover of grasses.

The Vanoss soils are well drained and have moderate
permeability. Available water capacity is high.

Typical pedon of Vanoss silt loam, 0 to 1 percent slopes,
1,300 feet south and 100 feet west of the northeast
corner, sec. 1, T.25 N, R. 3 E.:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) silt loam, dark
grayish brown (10YR 4/2} dry; weak fine granular structure;
slightly hard, very friable; medium aeid; clear smaooth boundary.

A1—9 to 12 inches; very dark grayish brown (10YR 3/2) silt loam, dark
grayish brown (10YR 4/2) dry; moderate medium granular struc-
ture; slightly hard, very friable; medium acid, clear smooth bounda-
ry.

B1—12 to 19 inches; dark brown (10YR 3/3) silty clay loam, brown to
dark brown (10YR 4/3) dry; weak subangular blocky structure part-
ing to moderate medium granelar; hard, friable; medium acid;
gradual smooth boundary.

B21t—1Y9 to 38 inches; brown (T.5YR 4/4) silty clay loam, brown (7.5YR
5/4) dry; moderate medium subangular bloeky structure; very havd,
firm; nearly continuocus clay films on faces of peds; slightly acid;
gradual smeoth boundary.

B22t—38 to 56 inches; brown (THYR 4/4) silty clay loam, brown (THYR
5/4) dry: few fine distinet strong brown mottles; weak medium sub-
angular blocky structure; very hard, firm; patchy clay films on faces
of peds; slightly acid; gradual smooth boundary.

B3—=56 to 72 inches; brown (T.5YR 4/4) elay loam, brown (THYR H/d)
dry; many fine distinct strong brown mottles; weak medium suban-
gular blocky structure; very hard, firm; patchy ctay films on faces
of peds; few fine black concretions; slightly acid.

These soils are more than G0 inches thick to bedrock. Depth to the
water table is more than 6 feet.

The Ap or Al horizon is very dark brown, very dark grayish brown,
or dark brown, Reaetion ranges from medium acid through slightly acid
except in limed areas.

The B1 horizon is very dark grayish brown, dark brown, or dark yel-
lowish brown clay loam or silty clay loam. Reaction ranges from medium
acid through slightly acid.

The B2t horizon is brown, dark brown, or dark yellowish brown and
has brownish or reddish mottles in the lower part in places. Reaction
ranges from medium acid through slightly acid.

The B3 horizon is brown, dark brown, or dark yellowish brown. Many
pedons have brownish or reddish mottles. The texture is loam, e¢lay
loam, or silty clay loam. Reaction ranges from medium acid through
slightly acid.

Some pedons have a C horizon below a depth of 50 inches. This
horizon is similar to the B3 horizon in color and texture, Reaction ranges
from slightly acid through neutral.

Vanoss soils are on crests and side slopes and are as-
sociated on the same landscape with Norge soils. The ar-
gillic horizon in Norge soils has color in hue of 5YR or
redder, and the argillic horizon in Vanoss soils is more
yellowish.

Verdigris Series

The Verdigris series consists of deep, nearly level
through very gently sloping soils on flood plains. These
soils formed in loamy sediments under a cover of trees
with an understory of grasses. They are subject to flood-
ing.

The Verdigris soils are moderately well drained and
have moderate permeability. Available water capacity is
high.

Typical pedon of Verdigris silt loam, 2,600 feet north
and 300 feet west of the southeast corner, sec. 30, T. 29
N, R. 11 E.:

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) silt loam, gray-
ish hrown (10YR 5/2) dry; weak fine granular structure; slightly
hard, very friable; common worm casts; medium acid; clear smooth
boundary.
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A1—T to 21 inches; very dark grayish brown (10YR 3/2) silt loam, dark
grayish brown (10YR 4/2) dry; moderate fine granular structure;
hard, friable; common worm casts; slightly acid; gradual smooth
boundary.

AC—21 to 42 inches; very dark grayish brown (10YR 3/2) silty clay
loam, dark grayish brown (10YR 4/2) dry; few fine faint strong
brown mottles; thin dark grayish brown strata; weak medium sub-
angular blocky structure parting to moderate medium granular;
hard, firm; common worm castis; medium acid; gradual smoeoth boun-
dary.

AC2—42 to 72 inches; very dark grayish brown (10YR 3/2) clay loam,
dark grayish brown (10YR 4/2) dry; many medium distinet strong
brown (1.5YR 5/6) mottles and few medium faint grayish brown
(10YR 5/2) mottles; weak medium blocky structure; very hard, very
firm; patchy clay films on faces of peds; few fine black concretions;
medium acid.

Bedrock is at a depth of more than 60 inches. Depth to the water table
ranges from 2 to 3 feet. The reaction of all horizons ranges from medi-
um acid through neutral unless the soil has been limed.

The Ap or Al horizon is black, very dark gray, very dark brown, very
dark grayish brown, or dark brown.

The AC horizon is very dark brown, very dark gray, very dark gray-
ish brown, ar dark brown. Mottles in shades of red, brown, or yellow are
below a depth of 20 inches in most pedons, The texture is silt loam, silty
clay loam, or clay loam. Thin strata of lighter or darker colors and finer
or coarger textures are in many pedons.

The C horizon, where present, is very dark grayish brown, dark gray-
ish braown, brown, dark brown, or grayish brown. Mottles are shades of
gray, brown, yellow, or red in most pedons. The texture is silt loam or
silty clay loam. Buried horizons are below a depth of 40 inches in some
pedons. Lime accumulations are below a depth of 50 inches in some
pedons.

These soils have a water table that is closer to the sur-
face during some period of the year than is defined in the
range for the series; however, use and management are
the same. Verdigris soils are on flood plains and are as-
sociated on the same landscape with Barnsdall, Cleora,
Mason, and Wynona soils. Barnsdall and Mason soils have
argillic horizons that are not present in Verdigris soils.
Cleora soils are less clayey than Verdigris soils, and
Wynona soils are wetter than Verdigris soils.

Wolco Series

The Wolco series consists of deep, nearly level through
very gently sloping soils on uplands. These soils formed in
material weathered from limestone and shale under a
cover of grasses.

The Wolco soils are moderately well drained and have
slow permeability. Available water capacity is high.

Typical pedon of Wolco silty clay loam, 1 to 3 percent
slopes, 1,800 feet north and 30 feet west of the southeast
corner, sec, 13, T.28 N, R. 6 E.:

Al—0 to 14 inches; black (10YR 2/1) silty clay loam, dark gray (10YR
4/1} dry; moderate medium granular structure; hard, friable; medi-
um acid; gradual smooth boundary.

Bl1—14 to 21 inches; very dark brown (10YR 2/2) silty clay loam, very
dark grayish brown (10YR 3/2) dry; weak medium subangular
blocky structure parting to strong medium granular; very hard,
firm; slightly acid; gradual smooth boundary.

B21t—21 to 36 inches; coarsely mottled dark brown (75YR 4/2), yel-
lowish red (5YR 4/6), and very dark grayish brown (10Y R 3/2} silty
clay, brown (7.5YR 5/2) dry, yellowish red (5YR 5/6) dry, and dark
grayish brown (10YR 4/2) dry; moderate medium blocky structure
parting to strong medium granular; extremely hard, very firm;

nearly continuous clay films or pressure faces on faces of peds; few
fragments of chert less than 3 inches in diameter; neutral; gradual
smooth boundary.

B22t—36 to 55 inches; coarsely mottled yellowish red (3YR 4/6) and
dark grayish brown (10YR 4/2) silty clay, yellowish red (3YR 5/G)
dry and grayish brown (20YR 5/2) dry; moderate medium blacky
structure; extremely hard, very firm: nearly continuous clay filma
or pressure faces on faces of peds; few fine black coneretions; about
10 percent, by volume, fragments of chert less than 3 inches in
diameter; moderately alkaline; clear irregular boundary.

R—55 to 60 inches; hard limestone bedrock, coarsely fractured.

These soils are 40 ta 60 inches thick over hard limestone bedrock.
Depth to the water table ranges fram 1 1/2 to 2 1/2 feet.

The Ap or Al horizon is black, very dark gray, very dark brown, dark
brown, or very dark grayish brown. Reaction ranges from medium acid
through slightly acid except in limed areas.

The B1 horizon is very dark brown, very dark grayish brown, or dark
brown. A few reddish or yellowish mottles ave in some pedons, Reaction
ranges from medium acid through slightly acid.

The B2t horizon is brown, dark brewn, dark reddish brown, or reddish
brown. Mottles are shades of brown, red, or gray in most pedons. The
texture is silty clay loam or silty clay. Reaction ranges from slightly acid
through moderately alkaline. Chert fragments less than 3 inches in
diameter make up from 0 to 10 percent, by volume, of the horizon. Lime
concretions are in the lower part of the horizon in some pedons,

Some pedons have a B3 horizon that is reddish brown, dark reddish
brown, or yellowish red. Reddish, yellowish, or brownish mottles are in
some pedons. Reaction ranges from neutral through mikily alkaline.
Chert or limestone fragments less than 3 inches in diameter muke up
from 0 to 25 percent, by volume, of the horizon, and fragments 3 to 15
inches in diameter make up from 0 to 10 percent, by velume. Lime
concretions are in some pedons.

The Wolco soils are on crests and are associated on the
same landscape with Apperson and Dwight soils. Apper-
son soils are slightly darker than Woleo soils. Dwight soils
have a higher amount of exchangeable sodium in the
upper part of the argillic horizon than that of the Wolco
soils.

Wynona Series

The Wynona series consists of deep, nearly level soils
on flood plains. These soils formed in loamy sediments
under a cover of trees with an understory of grasses.
They are subject to flooding.

The Wynona soils are somewhat poorly drained and
have slow permeability. Available water capacity is high.

Typical pedon of Wynona silty clay loam, 1,900 feet
south and 70 feet west of the northeast corner, sec. 9, T.
21N, R. 12 E.

A1—0 to 8 inches; very dark gray (10YR 3/1) silty clay loam, dark gray
(10YR 4/1) dry; moderate medium granular structure; slightly hard,
friable; slightly acid; gradual smooth boundary.

B21g—8 to 23 inches; black (10YR 2/1) silty clay loam, very dark gray
(10YR 3/1) dry; few fine distinct yellowish red mottles; weak medi-
um subangular blocky structure parting to moderate medium granu-
lar; hard, firm; medium acid; gradual smooth boundary.

B22g—23 to 35 inches; very dark gray (10YR 3/1) silty clay loam, dark
gray (10YR 4/1) dry; common fine distinct strong brown mottles;
weak medium subangular blocky structure; hard, firm; medium acid;
gradual smooth boundary.

B31g—35 to 47 inches; very dark gray (10YR 3/1) silty clay loam, gray
(10YR 5/1) dry; common medium distinct strong brown (THYR H/G)
mottles; weak medium blocky structure; hard, firm; common fine
black concretions; medium acid; gradual smooth boundary.
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Bi2g—47 to 63 inches; dark gray (10YR 4/1) silty clay, gray (10YR 5/1)
dry; common coarse distinet strong brown (T5YR 5/6) mottles and
few fine distinet light brownish gray mottles; weak medium blocky
structure; hard, firm; few fine black coneretions; medium acid.

These soils are more than 72 inches thick to bedrock. Depth te the
water table ranges from 0 to 2 fect.

The Al or Ap horizon is black, very dark gray, very dark brown, or
very dark grayish brown. Reaction ranges frem medium acid through
slightly acid.

The B2lg herizon is very dark gray, very dark brown, very dark
grayish brown, or black. Mottles are shades of red or brown. Reaction
ranges from strongly acid through slightly acid.

The B22g horizon is very dark gray, very dark grayish brown, or dark
grayish brown, and is mottled in shades of gray, brown, or red. Reaction
ranges from strongly acid through medium acid.

The B3g horizon is commonly coarsely mottled in shades of red,
brown, or gray. Some pedons have dominant matrix colors of very dark
gray, very dark grayish brown, or dark gray with mottles in shades of
red, brown, or gray. The texture is silty clay leam or silty clay. Reaetion
ranges from strongly acid through medium acid. Some pedons have bu-
ried horizons below a depth of 40 inches.

Wynona soils are on concave flood plains and are as-
sociated on the same landscape with Osage and Verdigris
soils. Osage soils have a more clayey control section than
the Wynona soils. Verdigris soils are less wet than
Wynona soils.

Classification

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965.
Readers interested in further details about the system
should refer to the “Unedited Text of the National
Cooperative Soil Survey” available at the State Office,
Stillwater, Oklahoma.

The system of classification has six categories.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and series.
In this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 19, the soils of the
survey area are classified according to the system,
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order is identified by a word ending in sol. An example is
Entisol.

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

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizens; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Haplaquents (Hapl, meaning sim-
ple horizons, plus aquent, the suborder of Entisols that
have an aquic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceeding the name of the great
group. The adjective Typic identifies for the subgroup
that is thought to typify the great group. An example is
Typic Hapludalfs.

FAMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management, Among the properties con-
sidered in horizons of major biological activity below plow
depth are particle-size distribution, mineral content, tem-
perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are
the class names for the soil properties used as family dif-
ferentize. An example is fine-silty, mixed, thermic, Typic
Hapludalfs,

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the sail profile. Among these charac-
teristics are color, texture, structure, reaction, con-
sistence, and mineral and chemical composition.

Formation of the Soils

Seil is a natural three-dimensional body on the earth’s
surface. Tt supports plants and has properties resulting
from the integrated effect of climate and living matter
acting on earthy parent material as conditioned by relief
over a period of time.

The interaction of five main factors results in dif-
ferences among the soils. These factors are the physical
and chemical composition of the parent material, the cli-
mate during and after the accumulation of the parent
material, the kinds of plants and organisms living in the
soil, the relief of the land and its effect on runoff, and the
length of time it took the soil to form.

The soils in the survey area formed mainly in material
weathered from shale; limestone; sandstone; and loamy,



66 SOIL SURVEY

clayey, and sandy sediments. Some of the soils that
formed in materials weathered from shale are Carytown,
Dennis, Foraker, Grainola, Niotaze, Okemah, Pawhuska,
Steedman, and Summit soils. Some of the soils that
formed in materials weathered from sandstone are Bates,
Coweta, Darnell, Lucien, Stephenville, and Stoneburg
soils. Some of the soils that formed in material weathered
from limestone are Apperson, Catoosa, Lula, Shidler, and
Wolco soils. Some of the soils that formed in materials
weathered from loamy sediments are Barnsdall, Choska,
Cleora, Mason, Minco, Norge, Teller, Vanoss, and Ver-
digris soils. Examples of soils that formed in materials
weathered from clayey sediments are Lightning and
Osage soils; examples of soils that formed in sandy sedi-
ments are Eufaula and Kiomatia soils.

The type of vegetation and living organisms has af-
fected the losses and gains of organic matter and plant
nutrients and the structure and porosity of the soils.
Dennis and Coweta soils are examples of soil that formed
under grasses; Stephenville and Darnell soils are exam-
ples of soils that formed under trees.

Differences between soils in Osage County cannot be
attributed to climate because the climate over the survey
area is nearly uniform.

The relief has had some influence on the formation of
soils in the survey area. The relief is determined largely
by the resistance of the underlying bedrock to weathering
and geological erosion. Relief effects the formation of
soils through its infuence on moisture, drainage, erosion,
temperature of the soil, and plant cover. Soils such as
Parsons soils are less sloping and, therefore, have more
strongly developed profiles than, for example, the profiles
of the steeper Steedman soils. Both soils formed in
materials weathered from shale.

Time cannot be measured strictly in years because the
length of time needed for a soil to develop horizons de-
pends on the intensity and interaction of the soil forming
processes. Horizon development indicates Parsons soils,
for example, are old; Cleora soils are young.
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Glossary

AC soil. A soil having only an A and a € herizon. Commonly such soil
formed in recent alluvium or on steep rocky slopes.

Aeration, soil. The exchange of air in soil with air from the atmosphere,
The air in a well aerated soil is similar to that in the atmosphere;

the air in a poorly aerated sail is considerably higher in carbon diox-
ide and lower in oxygen.

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

Alkali (sodie) soil. A soil having so high a degree of alkalinity (pH 8.5
or higher), or so high a percentage of exchangeable sodium (15 per-
cent or more of the total exchungeable bases), or both, that plant
growth is restricted.

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

Area reclaim, An area difficult to reclaim after the removal of soil for
construction and other uses. Revegetation and crosion contral are
extremely difficuit.

Association, soil. A group of soils geographically associated in a charac-
teristic repeating pattern and defined and delineated as o single
mapping unit.

Available water capacity (available moisture capacity). The capacity
of soils to hold water available for use by maost plants. It is com-
monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capaci-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed
as—

Tnehes
Very low
Low .
MOARPALE et e e 6toY
High e e seras e esan s s More than 9

Bedding planes, Fine stratifications, less thun 5 millimeters thick, in un-
consolidated alluvial, eolian, lacustrine, or marine sediments.

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

Bench terrace. A raised, level or nearly level strip of earth constructed
on or nearly on a contour, supported by a barrier of rocks or similar
material, and designed to make the soil suituble for tillage and to
prevent accelerated erosion.

Bisequum. Two sequences of soil horizons, each of which consists of an
illuvial horizon and the overlying eluvial horizons.

Blowout. A shallow depression from which all or most of the soil
material has been removed by wind. A blowout has a flat or irregu-
lar floor formed by a resistant layer or by an accumulation of peb-
bles or cobbles. In some blowouts the water table is exposed.

Bottom land. The normal flood plain of a stream, subject to frequent
flooding,.

Boulders. Rock fragments larger than 2 feet (60 centimeters) in diame-
ter.

Broad-base terrace. A ridge-type terrace built to control eresion by
diverting runoff along the contour at a nonscouring velocity. The
terrace is 10 to 20 inches high and 15 to 30 feet wide and has gently
sloping sides, a rounded crown, and a dish-shaped channcl along the
upper side. It may be nearly level or have a grade toward one or
both ends.

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

Capillary water. Water held as a film around soil particles and in tiny
spaces between particles. Surface tension is the adhesive foree that
holds capillary water in the soil.

Catena. A sequence, or “chain,” of soils on a landscape that formed in
similar kinds of parent material but have different characteristics
as a result of differences in relief and drainage.

Cation. An ion carrying a positive charge of electricity. The common
goil cations are calcium, potassium, magnesium, sedium, and
hydrogen.

Cation-exchange capacity. The total amount of exchangeable cations
that can be held by the soil, expressed in terms of milliequivalents
per 100 grams of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synonymous with base-
exchange capacity, but is more precise in meaning.
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Cement rock. (Local) Shaly limestone used in the manufacture of ce-
maont,

Channery soil. A soil, that is, by volume, more than 15 percent thin, flat
fragments of sandstene, shale, slate, imestone, or schist as much as
6 inches along the longest uxis. A single piece is called a fragment.

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

Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter in diameter. As a soil textural elass, seil material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

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

Claypan. A slowly permeable soil horizon that contains much more clay
than the horizons above it. A claypan is commonly hard when dry
and plastic or stiff when wet.

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

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

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

Cobblestone (or cobble). A rounded or partly rounded fragment of rock
3 to 10 inches (7.5 to 25 centimeters) in diameter.

Colluvium. Soil material, rock fragments, or hoth moved by creep, slide,
or local wash and deposited at the bases of steep slopes.

Complex slope. Irregular or variable slope. Planning or constructing
terraces, diversions, and other water-control measures is difficult.

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

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

Congeliturbate. Soil material disturbed by frost action.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrated compounds or cemented soil
grains. The composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iren oxide are common
compounds in concretions,

Consistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
congistence are—

Loose.—Noncoherent when dry or moist; does not hold together in a
mass.

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

Firni,—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly naticeable.
Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled between
thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to stretch
somewhat and pull apart rather than to pull free from other materi-
al.

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

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

Cemented. —Hard; little affected by moistening.

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

Control section. The part of the s0il on which classification is hased.
The thickness varies among different kinds of soil, but for many it
iz 40 or 80 inches (1 or 2 meters).

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

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

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment,
The soil sloughs easily.

Decreasers. The most heavily grazed elimax range plants. Beeause they
arc the most palatable, they are the first to be destroyed by over-
grazing.

Deferred grazing. A delay in grazing until range plants have reached a
specified stage of growth., Grazing is deferred in order to inercase
the vigor of forage and to allow desivable plants to produce seed,
Contrasts with continuous grazing and rotation grazing.

Delta. An alluvial deposit, commonly triangular in shape. formed largely
beneath water and deposited at the mouth of a river or stream.
Depth to rock. Bedrock at a depth that adversely affeets the specified

use,

Diversion (or diversion terrace). A ridge of carth, generally a terrace,
built to protect downslope areas by diverting runoff from its natu-
ral course.

Drainage elass (natural). Refers to the frequeney and duration of
periods of saturation or partial saturation during soil formation, as
opposed to altered drainage, which is commaonly the result of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven classes of
natural soil drainage are recognized:

Evcessively draived.—Water is removed from the soil very rapidly.
Excessively drained soils are commonly very coarse textured, rocky,
or shallow. Some arc steep. All are free of the mottling related to
wethess,

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

Well drained. —Water is removed from the sail readily, but not
rapidly. It is available to plants throughout most of the growing
season, and wetness does not inhibit growth of reots for significant
periods during most growing scasons. Well drained soils are com-
monly medium textured. They are mainly free of mottling.
Moderately  well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately well drained soils
arc wet for only a short time during the growing season, but
periodically for long enough that most mesophytic crops are af-
fected. They commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water i3 removed slowly enough that
the soil is wet for significant periods during the growing season.
Wetness markedly restricts the growth of mesophytic erops unless
artificial drainage is provided. Somewhat poorly drained soils com-
monly have a slowly pervious layer, a high water table, additional
water from seepage, nearly continuous rainfall, or a combination of
these.

Poorly drained.—Water is removed so slowly that the soil is satu-
rated periodieally during the growing season or remains wel for
long periods. Free water is commonly at or near the surface for
long enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artificiully drained. The soil iy not
continuously saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rainlall, or a comhina-
tion of these.

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

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

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



68 SOIL SURVEY

FEolian soil material. Earthy parent material accumulated through wind
action; commonly refers to sandy material in dunes or to loess in
hlankets on the surface,

Erosion. The wearing away of the land surface by running water, wind,
ice, or other geologic agents and by such processes as gravitational
creep.

Erosion (geologic). Erosion caused by geologic processes acting over
long geologic periods and resulting in the wearing away of moun-
tains and the building up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.

Erogion (accelerated). Erosion much more rapid than geologic ero-
sion, mainly a8 a result of the activities of man or other animals or
of a catastrophe in nature, for example, fire, that exposes a bare
surface.

Erosion pavement. A layer of gravel or stones that remains on the
ground surface after fine particles are removed by wind or water.
Desert pavements result from wind erosion in arid areas.

Excess alkali. Excess exchangeable sodium. The resulting poor physical
properties restrict the growth of plants.

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

Excess lime. Excess carbonates. Excessive carbonates, or lime, restrict
the growth of some plants.

Excess salts. Excess water soluble salts. Excessive salts restrict the
growth of most plants,

Fallow. Cropland left idle in order to restore productivity through aceu-
mulation of moisture. Summer fallow is common in regions of
limited rainfall where cereal grains are grown. The soll is tilled for
at least ane growing season for weed control and decompogition of
plant residue.

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

Favorable. Favorable soil features for the specified use.

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

Field moisture capacity. The moisture content of a soil, expressed as a
percentage of the ovendry weight, after the gravitational, or free,
water has drained away; the field moisture content £ or 3 days
after a soaking rain; also called normal field capacity, normal
moisture capacity, or cepillary capacity.

Fibric soil material (peat). The least decomposed of all organic soil
material. Peat contuing a large amount of well preserved fiber that
is readily identifiable according to botanical origin. Peat has the
lowest bulk density and the highest water content at saturation of
all organic soil material.

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream, subject to frequent or
occasional flooding.

Flagstone. A thin fragment of sandstone, limestone, slate, shale, or
(rarely) schist, 6 to 15 inches (15 to 37.5 centimeters) long,

Flooding. The temparary covering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occurrence are estimated. Frequency is
expressed as none, rare, occagional, and frequent. None means that
flooding is not probable; rare that it is unlikely but pessible under
unusual weather conditions; occasional that it occurs an an average
of once or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed us very bricf if
less than 2 days, brief if 2 to 7 days, and long if more than 7 days.
Probable dates are expressed in months; November-May, for exam-
ple. means that flooding can cccur during the period November
through May. Water standing for short periods after rainfall or
commonly covering swamps and marshes is not considered floading.

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

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

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

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

Frost action. Freezing and thawing of soil moisture. Frost action can
damage structures and plant roots.

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

Gilgai. Typically, the microrelief of Vertisols—elayey soils having a high
coofficiont of expansion and contraction with changes in moisture
content. Commonly a sucecssion of microbasing and microknolls in
nearly level areas or of microvalleys and microridges parallel with
the slope.

Gleyed soil, A soil having one or more neutral gray horizons as a result
of waterlogging and lck of oxygen. The term “gleved” also
designates gray horizons and horizons having yellow and gray mot-
tles as a result of intermittent waterlogging.

Graded striperopping. Growing crops in strips that grade toward a pro-
tected waterway.

Grassed waterway. A natural or constructed waterway, typically broad
and shallow, seeded to grass as protection against crosion, Conduets
surface water away from cropland.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter, An individual picee ig a pebble.

Gravelly soil material. Material from 15 to 50 percent,” by volume,
rounded or angular rock fragments, not prominently flattened, up to
3 inches (7.5 centimeters) in diameter.

Green manure (agronomy). A soil-improving crop grown to be plawed
under in an early stage of maturity or soon after maturity.

Ground water (geology). Water filling all the unblocked pores of under-
lying material below the water table, which is the upper limit of
saturation.

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

Gypsum. Hydrous caleium sulphate.

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

Hardpan. A hardencd or cemented soil horizon, or layer. The sail
material is sandy, loamy, or clayey and is cemented by iron oxide,
gilica, caleium carbonate, or other substance.

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

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

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

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

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

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-ferming processes und does
not have the properties typical of the A or B horizon. The material
of a C horizon may be either like or unlike that from which the
golum is presumed to have formed, If the material is known to
differ from that in the solum the Roman numeral I1 precedes the
letter C.

R layer.—Consolidated rock beneath the soil. The rock commaonly
underlies a C harizon, but can be directly below an A or a B
horizon.
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Hummocky. Refers to a landseape of hillocks, separated by low sags,
having sharply rounded tops and steep sides. Hummocky relief
resembles rolling or undulating relief, but the tops of ridges are
narrower and the sides are shorter and less even,

Humus, The well decomposed, more or less stable part of the organic
matter in mineral soils.

Hydrologic soil greups. Refers to soils grouped according to their ru-
noff-producing characteristics. The chief consideration is the in-
herent capacity of soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered, but are
separate factors in predicting runoff. Soils are assigned to four
groups. In group A are soils having a high infiltration rate when
thoroughly wet and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group D, at the other
extreme, are soils having a very slow infiltration rate and thus a
high runoff potential. They have a claypan or clay layer at or near
the surface, have a permanent high water table, or are shallow over
nearly impervious bedrock or other material. A soil is assigned to
two hydrologic groups if part of the acreage is artificially drained
and part is undrained.

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

Increasers. Species in the climax vegetation that increase in amount as
the more desirable plants are reduced by close grazing. Increasers
commonly are the shorter plants and the less palatable to livestock.

Infiltration. The downward entry of water into the immediate surface
of soil or other material, as contrasted with percolation, which is
movement of water through soil layers or material.

Infiltration capacity., The maximum rate at which water can infiltrate
into a soil under a given set of conditions.

Infiltration rate. The rate at which water penetrates the surface of the
soil at any given instant, usually expressed in inches per hour. The
rate can be limited by the infiltration capacity of the soil or the rate
at which water is applied at the surface.

Invaders. On range, plants that encroach into an area and grow after
the climax vegetation has been reduced by grazing. Generally, in-
vader plants are those that follow disturbance of the surface.

Irrigation. Application of water to soils to assist in production of crops.
Methods of irrigation are—

Border.—Water i3 applied at the upper end of a strip in which the
lateral flow of water is controlled by small earth ridges called
border dikes, or borders.

Basin.—Water is applied rapidly to nearly level plains surrounded
by levees or dikes.

Controlled flooding.—Water is released at intervals from closely
spaced field ditches and distributed uniformly over the field.
Corrugation.—Water is applied to small, closely spaced furrows or
ditches in fields of close-growing crops or in orchards so that it
flows in only one direction.

Furrow.—Water is applied in small ditches made by cultivation im-
plements. Furrows are used for tree and row crops.

Sprinkler.— Water is sprayed over the soil surface through pipes or
nozzles from a pressure system.

Subirrigation,.—Water is applied in open ditches or tile lines until
the water table is raised enough to wet the soil.

Wild flooding.—Water, released at high points, is allowed to flow
onto an area without controlled distribution.

Lacustrine deposit (geology). Material deposited in lake water and ex-
posed when the water level is lowered or the elevation of the land
is raised.

Landslide. The rapid downhill movement of 2 mass of soil and loose
rock generally when wet or saturated. The speed and distance of
movement, as well as the amount of seil and rock material, vary
greatly.

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

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

Light textured soil. Sand and loamy sand.

Ligwid limit. The moisture content at which the soil passes from a
plastie to a liquid state.

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

Loess, Fine grained material, dominantly of silt-sized
deposited by wind.

Low strength. Inadequate strength for supporting loads.

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

Metamorphic rock. Rack of any origin altered in mineralegical composi-
tion, chemical composition, or strueture by heat, pressure, and
movement. Nearly all-such rocks are erystalline.

Mineral soil. Soil that is mainly mineral material and low in organie
material. [ts bulk density is greater than that of organic seil.

Minimum tillage. Only the tillage essential to crop production and
prevention of soil damage.

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

Moderately coarse textured (moderately light textured) soil. Sandy
loam and fine sandy loam.

Maoderately fine textured (moderately heavy textured) soil. Clay loam,
sandy elay loam, and silty clay leam. ' '

Moraine (geology). An accumulation of earth, stones, and other debris
deposited by a glacier. Types are terminal, lateral, medial, and
ground.

Morphelogy, seil. The physical makeup of the soil, including the tex-
ture, structure, porosity, consistence, color, and other physical,
mineral, and biological properties of the various horizons, and the
thickness and arrangement of those horizons in the soil profile.

Mottling, soil. Irregular spots of different colors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Descriptive terms are as follows: abundance—few, com-
won, and  wmauny; size—fine, wedivm, and  eoarse; and  con-
trast—faint, distinel, and promivent. The size measurements are of
the diameter along the greatest dimension, Fiue indicates less than
5 millimeters (about 0.2 inch); wedinm, from 5 to 156 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15 millimeters (about
0.6 inch),

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

Narrow-base terrace. A terrace no more than 4 to 8 feet wide at the
base. A narrow-base terrace is similar to a broad-base terrace, ex-
cept for the width of the ridge and channel.

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

Nutrient, plant. Any element taken in by a plant, essential to its
growth, and used by it in the production of food and tissue. Plant
nutrients are nitrogen, phosphorus, potassium, caleium, magnesium,
sulfur, iron, manganese, copper, boron, zinc, and perhaps other ele-
ments obtained from the seil; and carbon, hydrogen, and oxygen ob-
tained largely from the air and water.

Pan. A compact, dense layer in a soil. A pan impedes the movement of
water and the growth of roots. The word “pan” is commonly com-
bined with other words that more explicitly indicate the nature of
the layer; for example, khardpan, fragipan, claypan, plowpan, and
traffiec pan.

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

Ped. An individual natural scil aggregate, such as a granule, a prism, or
a block.

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

Percolation. The downward movement of water through the soil.

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

Permafrost. Layers of soil, or even bedrock, occurring in arctic or sub-
arctic regions, in which a temperature below freezing has existed
continuously for a long time.

Permeability. The quality that enables the soil to transmit water or air,
measured as the number of inches per hour that water moves

particles,
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through the soil, Terms describing permeability are very slow (less
than 0.06 inch), slow (0.06 to 0.20 inch), nioderately slow (0.2 to 0.6
inch), moderate (06 to 2.0 inches), woderately rapid (2.0 to 6.0

inches), rapid (60 to 20 inches), and wery ropid (more than 20
inches).

Phase, soil. A subdivision of a scil series or other unit in the soil clas-
sification system based on differences in the soil that affect its
management. A soil series, for example, may be divided into phases
on the bases of differences in slope, stoniness, thickness, or some

other characteristica that affects management. These differences
are too small to justify separate series.

pH value. (See Reaction, soil). A numerical designation of acidity and al-
kalinity in aoil.

Piping. Moving water of subsurface tunnels or pipelike cavities in the
soil.

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

Plastic limit. The moisture content at which a soil changes from a
semisolid to a plastic state.

Plinthite. The sesquioxide-rich, humus-poor, highly weathered mixture
of clay with quartz and other diluents that commonly appears as
red mottles, usually in platy, polygonal, or reticulate patterns.
Plinthite changes irreversibly to an ironstone hardpan or to irregu-
lar aggregates on exposure to repeated wetting and drying, espe-
cially if it is exposed also to heat from the sun. In a moist soil,
plinthite can be cut with a spade, whereas ironstone cannot be cut

but can be broken or shattered with a spade. Plinthite is one form
of the material that has been called laterite.

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

Polypedon. A volume of soil having properties within the limits of a soil
series, the lowest and moat homogeneous category of soil taxonomy.
A “soil individual.”

Poorly graded. Refers to soil material consisting mainly of particles of

nearly the same size. Because there is little difference in size of the
particles, density can be increased only slightly by compaction.

Poor outlets. Surface or subsurface drainage outlets difficult or expen-
give to install.

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

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

Range (or rangeland), Land that, for the most part, produces native

plants suitable for grazing by livestock; includes land supporting
some forest trees.

Range condition. The health or productivity of forage plants on a given
range, in terms of the potential productivity under normal climate
and the best practical management. Condition classes generally
recagnized are—excellenf, good, fair, and poor. The eclassification is
based on the percentage of original, or assumed climax vegetation
on a site, as compared to what has been observed to grow on it
when well managed.

Range site. An aréa of range where climate, soil, and relief are suffi-
ciently uniform to produce a distinct kind and amount of native
vegetation.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in
pH values. A soil that tests to pH 7.0 is described as precisely
neutral in reaction because it is neither acid nor alkaline. The
degree of acidity or alkalinity is expressed as—
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ptl
Extremely acid ....ccooooioimecnncncnnioniicnn Below 4.5
Very strongly acid......ccocnvonienne. 4.5 to 5.0
Strongly acid........ A5 te DD
Medium acid ..o e 5.6 to 6.0

Slightly acid oo e 6.1 to 6.5
Neutral 6.6 to 7.3
Mildly alkaline .....ooooveivnnceciiinnie, 7o to TR
Moderately alkaling .....coveviiinenvinnninnen, T4 to ¥

Le to 90

Strongly alkaline "
e L ane higher

Very strongly alkaline ...

Regolith. The unconsolidated mantle of weathered rock and soil materi-
al on the earth’s surface; the loose earth material above the solid
rock. Soil scientists regard as soil only the part of the regolith that
is modified by organisms and other soil-building forces. Most ¢n-
gineers describe the whole regolith, even to a great depth, as “soil.”

Relief. The elevations or incqualities of a land surfuace, congidered col-
lectively.

Residuum <{residual soil material). Unconsolidated, weathered, or
partly weathered mineral material that accumulates over disin-
tegrating rock.

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

Rock fragments. Rock or mineral fragments having a diameter of 2 mil-
limeters or more; for example, pebbles, cobbles, stones, und boul-
ders.

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

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

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

Saline-alkali soil. A soil that contains a harmful concentration of salts
and exchangeable sodium; contains harmful salts and is strongly al-
kaline; or contains harmful salts and exchangeable sodium and is
very strongly altkaline. The salts, exchangeable sodium, and alkaline
reaction are in the soil in such location that growth of most crop
plants is less than normal.

Saline seil. A soil containing soluble salts in an amount that impairs
growth of plants. A saline soil does not contain excess exchangeable
sodium.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeters in diameter. Most sand grains consiat
of quartz. As a soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly sand-size particles.

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

Sedimentary rock. Rock made up of particles deposited from suspen-
ston in water. The chief kinds of sedimentary rock are con-
glomerate, formed from gravel; sundstone, formed from sund; shale,
formed from clay; and limestone, formed from soft masses of calei-
um carbonate. There are many intermediate types. Some wind-
deposited sand is consolidated into sandstone.

Seepage. The rupid movement of water through the soil. Seepage adver-
sely affects the specified use.

Sequum. A sequence consisting of an illuvial horizon and the overlying
eluvial horizon.

Series, soil. A group of soils, formed from a partieular type of parent
material, having horizons that, except for the texture of the A or
surface horizon, are similar in all profile characteristics and in ar-
rangement in the soil profile. Among these characteristics arc color,
texture, structure, reaction, consistence, und minerulogical and
chemical composition.

Shale. Sedimentary rock formed by the hardening of a clay deposit.
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Sheet erosion. The removal of a fairly uniform layer of soil material
from the land surface by the action of rainfall and runoff water.
Shrink-swell. The shrinking of soil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-

dations, and other structures. It can also damage plant roots.

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

Silica-alumina ratio. The molecular ratio of silica to alumina in soil,
clay, or any alumino-silicate mineral.

Silica-sesquioxide ratio. The ratio of the number of molecules of silica
to the number of molecules of alumina and iron oxide. The more
highly weathered soils or their clay fractions in warm-temperate,
humid regions, and especially those in the tropics, generally have a
low ratio.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the lower limit
of very fine sand (0.05 millimeter). As a soil textural class, soil that
is 80 percent or more silt and less than 12 percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-sized particles.

Sinkhele. A depression in a landscape where limestone has been locally
dissolved.

Site index. A designation of the quality of a forest site based on the
height of the dominant stand at an arbitrarily chosen age. For ex-
ample, if the average height attained by dominant and codominant
trees in a fully stocked stand at the age of 50 years is 75 feet, the
site index is 75 feet.

Slickensides. Polished and grooved surfaces produced by cne mass slid-
ing past another. In soils, slickensides may oceur at the bases of slip
surfaces on the steeper slopes; on faces of blocks, prisms, and
columns; and in swelling clayey soils, where there is marked change
in moisture content.

Slick spot. Locally, a small area of soil having a puddled, crusted, or
smooth surface and an excess of exchangeable sodium. The soil is
generally silty or clayey, is slippery when wet, and is low in produe-
tivity.

Slope. The inclination of the land surface from the herizontal. Percent-
age of slope is the vertical distance divided by horizontal distance,
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20
feet in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Slow refill. The slow filling of ponds, resulting from restricted permea-
bility in the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in
diameter. Small stones adversely affect the specified use.

Sodicity, The degree to which a soil is affected by exchangeable sodium.
Sodicity is expressed as a sodium adsorption ratio (SAR) of a satu-
ration extract, or the ratio of Na* to Ca** + Mg**. The degrees of
sodicity are—

SAR
SHEhL o e Less than 13:1
Moderate .. eres e 13-30:1

SLPONg ...ooorrvecvrnenrersnsnneee s More than 30:1

Soil. A natural, three-dimensional body at the earth’s surface that is
capable of supporting plants and has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time. |,

Soil separates. Mineral particles less than 2 millimeters in equivalent
diameter and ranging between specified size limits. The names and
sizes of separates recognized in the United States are as follows:
very conrse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0
to 0.5 millimeter); mediun sand (0.5 to 0.25 millimeter); fine sand
(0.25 to 0.10 miltimeter); very fine sand (0.10 to 0.05 millimeter); silt
(0.05 to 0.002 millimeter); and clay (lesa than 0.002 millimeter).

Solodized soil. A formerly alkali (sodic) soil that has been leached so
that it has become acid and has a thick, gray upper layer over an
acid, blocky B horizon. The resulting soil may be termed a Soloth.

Solum. The upper part of a soil profile, above the C horizon, in which
the processes of soil formation are active. The solum in mature soil
consists of the A and B horizons. Generally, the characteristics of
the material in these horizons are unlike those of the underlying

material. The living roots and other plant and animal life charac-
teristics of the soil are largely confined to the solum.

Stone line. A concentration of coarse fragments in soils that generally
marks an old weathering surface. In a cross section, the line may be
one fragment or more thick. The line generally overlies material
that weathered in place and marks the top of a paleosol, It is or-
dinarily overlain by recent sediment of variable thickness.

Stones, Rock fragments 10 to 24 inehes (25 to 60 centimeters) in diame-
ter.

Stony. Refers to a soil containing stenes in numbers that interfere with
or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers to geologic
material. Layers in soils that result from the processes of soil for-
mation are called horizons; thouse inherited from the parent material
are called strata,

Striperopping. Growing crops in a systematic arrungement of strips or
bands which provide vegetative barriers to wind and water erosion,

Structure, soil. The arrangement of primary soil particles into com-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of s0il structure are—platy
(laminated), priswmatic {vertical axis of aggregates longer than
horizontal), prisiwatic (vertical axis of aggregates longer than
horizontal), columunar (prisms with rounded tops), dlocky (angular
or subangular), and grawilar. Structureless soils are either single
grainved (each grain by itself, as in dune sand) or waxsive (each
grain by itself, aa in dune sand) or massive (the particles adhearing without:
any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the soil, or partly
worked into the sail, te provide protection from soil blowing and
water erosion after harvest, during preparation of a seedbed for the
next crop, and during the early growing period of the new crop.

Subsoeil. Technically, the B harizon; roughly, the part of the solum below
plow depth.

Subsoiling. Tilling a soil below normal plow depth, ordinarily to shatter
4 hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally refers to a
leached horizon lighter in color and lower in content of organic
matter than the overlying surface layer.

Summer fallow. The tillage of uncropped land during the summer to
control weeds and allow storage of moisture in the sail for the
growth of a later crop. A practice commoen in semiarid regions,
where annual precipitaion is not enough to produce a crop every
year. Summer fallow is frequently practiced before planting winter
grain.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”

Taxadjuncts. Soils that cannot be classified in a series recognized in the
classification system. Such soils are named for a series they
strongly resemble and are designated as taxadjuncts to that series
because they differ in ways too small to be of consequenee in in-
terpreting their use or management.

Terrace. An embankment, or ridge, constructed across sloping soils on
the contour or at a slight angle to the contour. The terrace inter-
cepts surface runoff so that it can soak into the soil or flow slowly
to a prepared outlet without harm. A terrace in a field is generally
built so that the field can be farmed. A terrace intended mainly for
drainage has a deep channel that is muintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating,
bordering a river, a lake, or the sea. A stream terrace is frequently
called a second bottom, in contrast with a flood plain, and is seldom
subject to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay particles in
a mass of soil. The basic textural classes, in order of inereasing pro-
portion of fine particles, are sand, loemy sand, sandy loam, loaur,
sild, silt loamw, sandy clay loww, clay lowm, silly clay loaw, saundy
elay, silty cley, and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying “coarse,” “fine,” or
very fine”
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Thin layer. Otherwise suitable soil material too thin for the specified
use.

Tilth, seil. The condition of the soil, espeecially the soil structure, as re-
lated to the growth of plants. Good tilth refers to the friable state
and is associated with high noncapillary porosity and stable struc-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Toe slope. The outermost inclined surface at the base of a hill; part of a
foot slope.

Topsoil {engineering). Presumably a fertile soil or soil material, or one
that responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Trace elements. The chemical elements in soils, in only extremely small
amounts, essential to plant growth. Examples are zine, cobalt, man-
ganese, copper, and iron.

Tuff, A compacted deposit 50 percent or more volcanic ash and dust.

Upland (geology). Land at a higher elevation, in general, than the alluvi-
al plain or stream terrace; land above the lowlands along streams.

Unstable fill. Risk of caving or sloughing in banks of fill material.

Valley fill. In glaciated regions, material deposited in stream valleys by
glacial melt water. In nonglaciated regions, alluvium deposited by
heavily loaded streams emerging from hills or mountains and
spreading sediments onto the lowland as a series of adjacent alluvial
fans.

Variant, soil. A soil having properties sufficiently different from those
of other known soils to justify a new scries name, but the limited
geographic soil area does not justify creation of 4 new series.

Variegation. Refers to patterns of contrasting colors assumed to be in-
herited from the parent material rather than to be the result of
poor drainage.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water,

Water table, apparent. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
in an uneased borehole after adequate time is allowed for adjust-
ment in the surrounding seil.

Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.

Water table, perched, A water table standing above an unsaturated
zone. In places an upper, or perched, water table is separated from
a lower one by a dry zone.

Weathering. All physical and chemical changes produced in rocks or
other deposits at or near the earth’s surface by atmospheric agents.
These changes result in disintegration and decomposition of the
material.

Well graded. Refers to a soil or soil material consisting of particles well
distributed over a wide range in size or diameter. Such a soil nor-
mally can be easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.

Wilting point (or permanent wilting point). The moisture content of
soil, on an ovendry basis, at which a plant (specifically sunflower)
wilts so much that it does not recover when placed in a humid, dark
chamber.
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Figitre 1.— An area of Pits. Limestone is quarried for masonry, Figure 2.—l.ake Bluestem, a multipurpose lake near Pawhuska. Soils
agricultural lime, and road construction. are in the Niotaze-Darnell complex, 3 to 15 percent slopes,



OSAGE COUNTY, OKLAHOMA 75

ek B

*
2
.

-

Figure 3.—Profile of Darnell filne sandy loam in an aren of the Figur P 3 to 15
) H nf the gure 4—Profile of Fufaula loanmy fine sand, 3 to 15 percent
Darnell-Stephenville complex, 1 to & percent slopes. slopes. Hlorizontal bands at about 3 feet mark upper boundar-

of subsoil.
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Figire 5,— An arca of Mason-Drummend complex, 0 to 1 percent slopes. Mason soils suppart the tall grasses;
Drummaond soils support the short grasses.

Figure 6.—Profile of Niotaze silt loam in an area of Niotaze-Darnell
complex, 3 to 15 percent slopes.
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Figure 7.— Area of Norge, Dennis, and Prue soils, gullied.

Figure 8 —Profile of Shidler silty clay loam in an area of Shidler soils, 1
to 5 percent slopes.
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Figure 9.— Area of Steedman-Coweta complex, 15 to 25 fercent slopes. Steedman silt loam is in steeper areas; Coweta
loam i3 on ridge erests and in contour bands on side slopes.

Figure 10.—A fireguard of adequate width protects wildlife, forage, and habitat. Soils are in Stephenville-Darnell
complex, 1 to 5 percent slopes.
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Figure 11.—Profile of Summit silty clay loam, 3 to 5 perecnt slopes,
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FORAGE CALENDAR
{percentage of use)

Jan.

Feb.

Mar. Apr. May. Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Bermudagrass

Bermudagrass
& Fescue
Combination

Fescue

Forage Sorghum

13

20
13 18

14

Small Grains

Native Grass
(continuous use)

Native Grass
(deferred)

29

29

21

22

22

11

11

12

Figure 12.—Forage calendar.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA

[Data from Pawhuska, Oklahoma. Period of record 1951-74]

]
13
} Temperature | Precipitation
!
! H 2 years in 10 i {2 years in 10} !
! ! will have-= | i will have-- | f
Month 'Averagel|Average ! ! Average | } ! Average [Average
| daily ! daily |Average! Maximum | Minimum | growing {Average! Less | More Inumber of|snowfall
tmaximum|minimum above--- | below--- | degree | 'than-=-|than--{days with|
! ! i | daysl i f 10.10 inch!
! i ! L ! ! | or more
E E | E i F { E ; E ! Units In E In | In In
] Il b I t Il
January-——-i 47.8 ; 22.9 E 35.4 73 ; -2 i 0 E 0.99 § 0.42 } 1.45 2 2.3
t ] t
February~—~i 53.56 ! 27.7 40.7 78 g y E 17 1.22 i 0.57 E 1.75 3 2.6
t t | { ] 3
Mareh-—we—w ! 61.4 | 35.3 48,4 i 88 E 10 ) 139 ‘ 2.63 ! 1.01 } 3.96 | 5 ! 1.9
! ! \ ! | i ! ! ! !
April—--—-o E 73.4 i b7.5 ! 60.5 E 94 i 23 { 328 E 3.00 % 1.68 ; 06 | 5 .1
! : ! ! i i |
May-—-a—mom i 80.2 ! 56.3 i 68.3 ; 93 f 33 } 567 ! 4,4y % 2.42 | 6.09 7 0
! ! ! !
0] M- Y—— ‘ 87.7 i 65.2 ; 76.5 ! 99 i 47 E 795 E 4.34 { 2.12 | 6.16 6 l 0
| ] i t : : t
July—————me E 93.5 E 69.6 E 81.5 105 E 52 E 977 i 3.60 i 0.84 ! 5,76 | 5 E 0
I i
t t { i I 1 I
August——cwa 5 93.2 | 67.4 % B80.4 ! 105 f 52 | 9k2 E 3.24 E 1.38 E 4,75 ; L ] 0
] ! I i 1 t I i
September——i 85,1 £ 59.5 72.3 100 E 38 ! 669 E 4,50 E 1.98 | 6.55 | 5 0
]
i i i I I t I
October————i 75.1 i 48.1 1 61.6 93 E 27 | 367 E 3.19 E 0.98 | 4.96 i 4 0
] | I t t
November---! 60.7 | 35.4 ug.1 | 81 E 12 ! 81 s 1.90 E 0.35 | 3.10 | 3 .9
| : | ' ! ! \ ! !
December-——! 50.3 F 26.9 38.6 E 74 E -1 ! 15 5 1.49 { 0.63 | 2.17 | 3 2.4
I t 3 l [} 1 l
! 1 : ! | ! ! !
Year—wm—-- % 71.8 E 46.8 { 59.4 107 ! -5 i 4,897 i 34,54 E26.28 iﬂ2.27 { 52 } 10.2
j! i3 ! L

14 growing degree day is a unit of heat available for plant growth, It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (50 degrees F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Data from Pawhuska, Oklahoma.

Period of record 1951-74]

]
I
| Temperature
1
t
Probability ! 24 F ! 28 F ] 32 F
| _or lower i _or lower i__or lower
] I ]
3 i
Last freezing ! ! {
temperature ! ! H
in spring: ! | !
] ] 1
] I I
1 year in 10 ! ] {
later than-- i April 71 April 17 |} April 30
! ! !
2 years in 10 ] | !
later than-- ! April 2 | April 12 | April 25
! !
5 years in 10 ! !
later than-- E Mareh 23 April 3 ! April 16
t i
| !
First freezing H |
temperature i !
in fall: ! i
! ! !
1 year in 10 | [ !
earlier thane. E October 25 October 21 i October 8
] i
2 years in 10 ! !
earlier than-- | October 31 October 26 | October 12
! ! !
5 years in 10 ! ! !
earlier than-- | November 11 ! November 3 ! October 21
! ! !
TABLE 3.--GROWING SEASON LENGTH
[pata from Pawhuska, Oklahoma. Period of record
1951-74]
|
! Daily minimum temperature
f during growing season
b
{
Probability | Higher { Higher ! Higher
H than ! than | than
) 24 F ! 28 F ! 32 F
{ Days |  Days | Days
] !
9 years in 10 | 207 193 f 172
! !
8 years in 10 E 216 f 200 ; 177
|
] i
5 years in 10 | 232 ! 213 H 188
! |
2 years in 10 E 248 226 E 199
1}
1 year in 10 ; 257 f 233 E 205
t
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TABLE U.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Map | J i
symbol | Seil name ! Acres EPercent
1
| ! |
1 |Apperson silty clay loam, 1 to 3 percent slopes | g,292 | 0.6
2 | Apperson-Dwight complex, 0 to 3 percent slopes ! 27,424 1 1.9
3 IBarnsdall very fine sandy loam | 6,109 1 0.4
4 !Bates loam, 1 to 3 percent slopes-- ! 16,664 1 1.1
5 |Bates loam, 3 to 5 percent slopes -1 1,099 | 0.1
) i Catoosa-Shidler complex, 1 to 3 percent slopes | 8,609 { 0.6
7 |Choska very fine sandy loam---- i 2,061 § 0.1
8 {Cleora fine sandy loam---- i 5,081 1 0.3
9 {Cleora fine sandy leoam, undulating -— ! 2,212 1 0.1
10 | Corbin silt loam, 1 to 3 percent slopes | 1,902 | 0.1
1 {Corbin silt loam, 3 to 5 percent slopes ! 5,219 )} 0.4
12 | Corbin-Pawhuska complex, 1 to 5 percent slopes ! 24,256 | 1.6
13 {Coweta~Bates complex, 1 to 8 percent slopes o 83,406 ¢ 5.7
1l |Darnell-Stephenville complex, 1 to 8 percent slopes 179,410 | 12,2
15 \Dennis silt loam, 1 to 3 percent slopes ———— : 17,528 | 1.2
16 !Dennis silt loam, 3 to 5 percent slopes waa ] 3,252 1 0.2
17 \Dennis-Carytown complex, 1 to 5 percent slopes--- H 43,981 | 3.0
18 {Dennis-Verdigris complex, 0 to 12 percent slopes H 29,629 | 2.0
19 ‘Dougherty loamy fine sand, 1 to 3 percent slopes H 8,192 | 0.6
20 {Dougherty loamy fine sard, 3 to 8 percent SlopeS-———m———eeecmmmmcmccooee _— 9,879 | 0.7
21 |Bufaula loamy fine sand, 3 to 15 percent slopes ——— 15,048 | 1.0
22 |Eufaula-Dougherty complex, 0 to 3 percent slopes i 5,684 1 0.4
23 |Foraker-Shidler complex, 12 to 25 percent slopes---- | 31,798 1 2.2
24 |Gasil fine sandy loam, 3 to 5 percent slopes ! 1,532 1 0.1
25 IGrainola-Shidler complex, 12 to 25 percent slopes | 25,298 | 1.7
26 |Kiomatia loamy fine sand —— ———— | 3,811 | 0.3
27 Kiomatia soils—-- R— ! 5,212 1 0.4
28 {Konawa loamy fine sand, 3 to 8 percent slopes, eroded | 1,864 | 0.1
29 {Lightning silt loam-- - 3,488 | 0.2
30 {Lula silt loam, 1 to 3 percent slopes ! 6,157 | 0.4
31 {Mason silt loam, 0 to 1 percent slopes -1 26,382 | 1.8
32 |Mason silt loam, 1 to 3 percent slopes ! 4,231 1 0.3
33 {Mason-Drummond complex, 0 to 1 percent slopes N } 4,643 ¢ 0.3
34 |Minco silt loam, 5 to 8 percent slopes ! 1,136 1 0.1
35 {Niotaze-Darnell ccmplex, 3 to 15 percent slopes 113,88 1 9.7
36 |Niotaze-Darnell complex, 15 to 25 percent slopes- | 70,755 | 4.8
37 INiotaze-Darnell camplex, 25 to U5 percent slopes H 10,305 { 0.7
38 iNorge silt leam, 1 to 3 percent slopes H 6,325 | 0.4
39 {Norge silt loam, 3 to 5 percent slopes i 11,293 | 0.8
4o {Norge silt loam, 5 to B percent slopes------ H 1,346 1 0.1
i1 {Norge silt loam, 2 to 5 percent slopes, eroded H 5,612 7 0.4
L2 \Norge, Dennis, and Prue soils, gullied el 1,957 1 0.1
43 |Norge-Pawhuska complex, 1 to 5 percent slopes - ] 17,120 ¢ 1.2
uh |0il-waste land i 1,927 1 0.1
5 {Okemah silt loam, 0 to 2 percent slopes ! 3,087 1 0.2
46 l0sage silty clay- ! 7,996 | 0.5
47 |Parsons silt loam, 0 to 1 percent slopes — t b,099 { 0.3
48 {Parsons silt loam, 1 to 3 percent slopes ] 11,029 | 0.8
49 |Parsons-Carytown complex, Q0 to 3 percent slopes | 22,009 | 1.5
50  |Pits — | 564 (1)
51 |Prue loam, 3 to 5 percent slopes | 12,216 | 0.8
52 |Pursley Varlant fine sandy loam- i 1,950 1 0.1
53 |Roebuck silty clay loam i ! 2,869 | 0.2
5l {Shidler soils, 1 to 5 percent slopes ! 31,649 | 2.1
55 |Steedman silt loam, 1 to 3 percent slopes ! 7,677 1 0.5
56 tSteedman silt loam, 3 t0 5 percent SlOPeS—m—mmm e e e ! 3,266 | 0.2
57 |Steedman~Coweta complex, 3 to 15 percent slopes --1 118,387 | 8.0
58 | Steedman-Coweta complex, 15 to 25 percent slopes - 32,058 1 2.2
59 }Stephenville-Parnell complex, 1 to 5 percent slopes ! 46,923 § 3.2
60 | Stoneburg-Lucien complex, 3 to 12 percent slopes - 12,206 | 0.8
61 \Summit silty clay loam, 3 to 5 percent slopes 1 5,598 1 0.4
62 | Summit-Shidler complex, 3 to 12 percent slopes------- e ——————————— ' 99,772 | 6.8
63 ITeller loam, 3 to 5 percent slopes - H 1,168 } 0.1
64 |Vanoss silt loam, 0 $0 1 POrCENE Sl ODeS o s o et et ! 860 | 0.1
65 \Vanoss silt loam, 1 to 3 percent slopes--- —_— | 3,127 1 0.2
66 1Verdigris Silt 10ame e o oo e e e e e e e { 34,728 | 2.4
67 {Verdigris soils H 55,123 | 3.7
68 iWolco silty clay loam, 1 to 3 percent SlOpaS—ewrmrmorom e e s bt e e ! 6,242 | 0.4
69 |Woleo-Dwight complex, 0 to 3 percent slopes i 20,8u4 1.4
70 {Wynona silty clay loam -—- H 16,932 + 1.1

See footnote at end of table.



TABLE Y.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

OSAGE COUNTY, OKLAHOMA

85

Map | 1 !

symbol | Soil name ! Acres |Percent
i ] 1
:L | |
| Water —-— -E 22,208 E 1.5
I 1 ]
1 Total --=1 1,476,480 | 100.0
H ! !

Less than 0.1 percent.



SOIL SURVEY

86

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

Absence of a yield figure indicates the

[A11 ylelds were estimated for a high level of management in 1975,
crop is seldom grown or is not suited]

Grain

sorghum

Soybeans

Peanuts

30
25
30
25
20
35
30
20

1 1 o w (=) u ] ] 1 (] [1a] 1 ] ] ] 1 1 1 1
O ] (=] 1 1 1 Y=l [Tal WO [Te} ] [ 1 =4 T3} ] ] ] ] 1 1 1 1 1 =
] 1 1 L 1 1 ) 1 1 1 1 1 1 1

- . - . . - . . - . . - . - - . . . . - - -
m O g} < (el uw Laa) w© [l ~ O o s = [and O ] - O [T93 T2} '3 ' 0

1 o ! ' ]
1 | =3 i 1
i = 1 '
-

mw 1

1,500
1,500
1,300
1,100
1,100
1,500
1,300

W (=] u [Tad (=) 1 [ w un 1] o § 1 o [Ta o 1 o I ] u 1 < 1 [=]
w T3} w0 [Ta} (T3} 1 [ (=] O wn a} 1 ] t~ o wy ] ™ o 1 o 11 w 1 =

Alfalfa

Soil name and

hay

map symbol

ey o (=)
- . .
= = ”m

.
.

22
7--

1"
219aan
213

19

20

21
200
26

Apperson:
Barnsdall:
Bates:
Catoosa:
26
Choska:
Cleora:
8, 9
Corbin:
10
Coweta:
Darnell:
21y
Dennis:
16

217

218
Dougherty:
Eufaula:
Foraker:
223
Gasil:

2h
Grainola
225
Kiomatia

See footnotes at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

30
30
35
30
25
35
20
25
30

!
1 i
]

30
20
30
30
25
20

&

Soybeans

1 1 ) (=] 0 (=] 1 1 1 1 1 ] [w) <o Q Q ] ] o uy ()
I N T O R A A A R

&

Corn

P S S S S S B S
L, e @ 9 9w woe w9
M 9] '] ple] (=} [e] ow w0 1 § '

+ v - . . . - . . . . . . .
ﬂ.l 76 6 5 5 _ 71 6 6 rD 5 _ 6 8 7

Improved
bermuda-
grass

]
[}
]
1
]
1
|

1 [Te} 1] (=) o [1a] i Vo] 1 ] 1 wy o Ly Lo L] w0 1 Q (=] [Ea) [fa} [Ia} 1 Q f=] o

Wheat
B

| o
]

2 1 ! 1
Q 3 o i ' |
iy

] §
1 1
1 1

Peanuts
1,500

Grain
sorghum
Bu

mlm._ i ' 1 ™! u = ™

1 1
1 1
1
[}

[
o

1 1 [} 1 ] ]
1 I 1 [ 1 1
1 ] 1 i 1 1

(=] (=]
=3 A

1 ] ] 1 3
1 1 1 ] 1
1 1 1 ' 1

1 ] ] < Ly
1 1] 1 ) . v
H ] 1 1 = ==

Alfalfa
hay

map symbol

So0il name and

30mmmmmm e e e e

31
32
233

Minco:
3h---
38
39
4o
41—
2y
243
47
48
2ug
50
52
53

Qil-waste land:
Pursley Variant:

Kiomatia:
Lightning:
Nictaze:

235

235

237
Norge

4y
Okemah

45
Osage

46
Parsons:
Prue:

51
Roebuck:

Mason:
Pits:

227
Konawa :
28

29
Lula:

See footnotes at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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Tpnimal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one

muleé five sheep, or five goats) for a period of 30 days.
T

f soil. See mapping unit description for the

his mapping unit is made up of two or more dominant kinds o

composition and behavior of the whole mapping unit.
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TABLE 6.--GRAZING YIELDS PER ACRE

Absence of a yield figure indicates that

[All yields were estimated for a high level of management in 1974,

the crop or pasture grass is seldom grown or is not suited]

Forage

Small

Fescue

Fescue-

Improved

!
¥
]

Seoil name and

sorghum

- n o n Mmoo b [=] [= 3 =1 o o o 1 i - o O g "~ Tt 0 t [=] 1
. . . 3 . . . ' 1 ' - . 1 - [ - [ - t
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See footnotes at end of table.
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| Fescue~- Fescue
! bermudagrass

]

1

Improved
bermudagrass

501l name and
map symbol
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== [= ] i [l W 2 [Ia}
= . i i
= 1 i =+ = = =
— 1 ] L] in "y e} [=]
= t 1 i .
1 1 ] O W [and ~
i ] 1 i n un w o
1 ] i . .
M i 1 i Y=} w0 [~ a
— (=) Ia} w < [Tal Tq] <
B * . . -
e b~ [Fe) w A=) O o0 @
] ] ] 1 i 1 !
1 ] 1 t t ] !
1 1 1 ! k) 3 1
1 1 t ] 1 1 1
] i ] 1 t ] 1
1 t 1 i t 1 1
1 1 t 1 t 1 1
L 1 ] 1 ] 1 1
L) 1 ] ] t ] 1
H t [} 1 ¢ i 1
kS 1 t LI | t i 1
LR 1 ] ot 1 1 ]
« t ] 1 [=l | 1 1 1
-~ ¥ ] LLI | Ll | 1 1 1
21 1 @ 4 ot i s 1 1
[ i =t 21 LI | fali | t
E [ [\ Ree) K=o} [1 ) o — o
onN (o] [=lis\) oy — [l eal o
-~ (8] ot 3 o
et b4 - 3 =

4.5
4.5
.5

3.5
3.5
3.0

ra——

-

T
36mmmmmm e mmmmm
T mmmmmm e
3B e mamm e
] [
LR LT Tt
L I T T rer
2 YD e

U3 mmmmm e m
L L LT P

233------_________~
Minco:
Niotaze:
2B ——————————
2
2
Norge:
2
Oil-~waste land:

1 [Ea} (=] < 1 o (=)
1 - - 1 -
[ = = ™ 1 =T ve)
t— © "~ o o ] o~ ~—
. . i - -
=T S =T = r t m zr
(=] [Ta] o o <o t o iy
e - 1 -
[and (Yol [Ta] w ] w0 [ce]
] =) w o 1 (=] uw
1 . . « 1 . .
1 (¥=} 9] uh i o [eo]
uwy L] (=) < ] s} [ia}
. . . t .
[Xa} el [tel oy ] (=) w
i ] ! ] i ] 1 T
i 1 ] 1t 1t ] ] 1
t 1 t 1 1 1 i 1
t ] ] t t ] i i
t ] ] i 1 1 i LI |
1 1 ] 1 1 1 1 FEl |
1 1 1 1 L] ] L c 1
] 1 ] t ! 1 1 @ 1
] 1 i 1 1 1 1 -t 1
t 1 1 1 ! i 1 [ ]
1 t 1 ] L] 1 1 ™ 1
] 1 1 t L] 1 ] = 1
1 1 s 1 1 i 1 t ¥
[ | ] @1 1 i ] 1 = |
=t e st 1 i ] 1 @ |
o 1 Q1 o1 i t st LI | — 0
=i} (Ao @~ o (o)) 0o Q — o
Q= o = £ =T v 20 ja N e 15
X ] I o -t [ =
o (o4 n. a. 2% =¥

See footnotes at end of table.
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] ] | ! !
So0il name and ! Improved ! Fescue~ ! Fescue } Small } Forage
map symbol | bermudagrass ! bermudagrass ! ! grains ! sorghum
1 1 t | 1
1 1 1. i 1
! AUMT f AUMT ] AUMT t AuMT | AUHT
! ! i ' H
Roebuck: ! ! | } !
R e e i 7.0 ! 7.0 3 7.0 i 4.5 i 4.5
i i |
Shidler; | | | i !
Blummnmmmen e ! -—- ] —-- ! ——— ] - ! ———
! ! | ! !
Steedman: ! ! | ! !
B i 5.5 ! 5.0 § 4.0 E 3.0 E 4.0
1 ] )
5 mmmmmmmmmmmm e ! 5.0 ! - ! - ! 3.0 : —
2 ! ] ] |
N T adate - ! ——- ! -—— | -— | -
P | ) | !
2 e 1 - ] -~ 1 - | ——— -
H | !
Stephenville: ] ! !
250t 5.5 ! - - H ~—— -
| i | !
Stoneburg: | ! ! !
3] P ——— h.o | _—— ——— E ——— ! ———
! i
Summit ! !
S R 6.5 : 6.5 5.5 | 4.0 .0
> ! 1 : !
f2ammmmm e h.0 ! ——— ! —— ! -—— ] ——
1 ] 1 1
] i ] 1
Teller: ] i ) i !
flenmmmmma e ——— i 7.0 i 7.0 } 6.0 E 4.0 i 5.1
i I
Vanoss ! ! ! H !
T T ! 8.0 5 B.0 % 7.0 E b7 ; 5.8
| i |
[ et ! 7.5 ! 7.5 i 6.5 3 4.5 i 5.5
] I [}
Verdigris | | 1 | |
-------------- i 8.5 ; 8.5 E 8.5 ! 4.7 i 6.0
] i I i
Y ittt i 7.5 1 7.5 i 7.5 5 -—— E ———
[ I 1 ]
Wolco: | ] ) ! !
BBummmmmm e E 6.5 i 6.5 | 6.0 3 4,2 ; 4.0
] 1 ] i
LY P —— ; 6.0 3 6.0 i 5.5 - | 3.0 i 3.0
] I ]
Wynona ! ! | ! !
TOommmamaaanmmn i 7.5 % 8.5 ! 8.5 E 4,5 E 5.7
i ] 1

TAUM is Animal-Unit-Month:

horse, one mule,
ot

The amount of forage or feed required to feed one animal unit (one cow, one
five sheep, or five goats) for a period of 30 days.

his mapping unit is made up of two or more dominant kinds of soil.
the behavior and compoesition of the whole mapping unit.

See mapping unit description for
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TABLE 7.-~RANGE PRODUCTIVITY AND COMPOSITION

[80ils not listed are not in range sites; such soils can be used for grazing if grass cover is established)

Total production

10ther ShrubSeee—eoremcaem—aee.w
1
1

H ! !
Soil name and | Range site H i Dry | Common plant name | Compo-
map Symbol iKind of year %weight i Isition
L 1 1 :
| |Lb/acre! | Pct
Apperson: ! ! ! | i
| IS — |Loamy Prairie |Favorable | 6,000 |Big bluestem 1 35
INormal 1 4,300 JLittle bluestem—www—mmewaao e 115
{Unfavorable | 3,200 |Switchgrass 110
! H }Indiangrass 110
| ' iScribner panicum-—eeeocoaaaa—— HE
! | i |0ther perennial gragseg-—ee—m-- 118
] | ! |0ther perennial forbs--ce—reae 15
} | H |0ther shrubs | 2
| ! H | |
Ta: ! | | | l
Apperson part----|Loamy Prairie |Favorable | 6,000 {Big bluestem-wu-——aa- S 135
! I Normal | 4,300 |Little bluestem-—mmmumcvmamaas {15
! \Unfavorable | 3,200 |Switchgrass {10
H } 1 | Indiangrass 110
f ! H 1Scribner panicume————cmeccmew. ! 5
! ! 1 {0ther perennial grasses-—--—e- 118
| H | {Other perennial forbs---ce-e—- !5
E E ! j0ther Shrubs-meem—eeas e ! 2
[} | ] : :
Dwight part--—---|Shallow Claypan————-osoaaaaoa {Favorable ! 4,000 iLittle bluestem--———e—meeeee—! 20
| {Normal ! 3,000 |Big bluesteme=mmmmemmcmccemean ' 15
! {Unfavorable | 2,000 ]Prairie dropseed———————memew- 110
! f 1 |Western wheatgrass-——-—sae—o—- 110
| 1 |Switchgrass ! 5
t | |Sidecats grama---—-——cemaanaan 15
! | 'Buf falograss 'o2
H | ! I0ther perennial grasseS-—--—e-- 1 28
| ! E |0ther perennial forbs--———---n 15
1 [} 1 1
L] I i I i
Barnsdall: ! i H 1
3emmocemmanom—eaon | Loamy Bottomlandesoooooaeaanon |Favorable {10,000 |Switchgrass | 25
{Normal ! 8,800 |Indiangrass V20
{Unfavorable | 8,000 |Big bluestem 115
| ! 1Little bluestemee—mwemoaamaaan 110
! | ! |Eastern gamagrass-—-—————-——-e- 1 5
H { | 1Sedge HEC
| | ! | Compassplant {5
H ] ! |Other perennial grasses-----—--! 10
1 H 1 iCther trees G
i | i ' |
Bates: 1 | } | !
B, e —{Loamy Prairie——eeeccammmaaaaas |Favorable | 7,000 jLittle bluestem—-mmememmecwnan s}
H {Normal | 5,500 {Big bluestem ! 20
| {Unfavorable | 4,500 |Indiangrass 110
i ! ! {Switehgrass !5
! ! ! Leadplant } 5
| ' { 10ther perennial grasseS-—-e—--- '15
1 ! | {Other perennial forbs-c-ce-e— I3
| H t t0ther shruba P2
| { ! ! !
Catoosa: ' 1 ! | !
T6: ! ! ! i '
Catoosa parte—e-- |Loamy Prairie |Favorablie | 6,500 |Little bluestem-—weesaeaemmaae | 25
| {Normal ! 5,000 |Big bluestem ! 25
| |Unfavorable | 4,000 ]Indiangrass 110
| | ! 1Switchgrass |5
] | ! |Other perennial grasses——----- 1 25
H | | {0ther perennial forbs—-—-———e—— !5
! i ! 15
| ! ! !

See footnote at end of table,
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TABLE 7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Total production

See footnote at end of table.

{Other shrubs
]

| ! ! !
Soil name and | Range site 1 ! Dry | Common plant name | Compo-
map symbol { EKind of year iweight i esition
{ ! 1 L
] ] iLb/acre| | Pet
Catoosa: | ] i ! !
Shidier part-———-- {Very Shallow \Favorable | 2,500 |Sidecats grama-—--—----e--aaa-- ! 30
| tNormal 1 1,300 |Little bluestem-—-ewe—ere—maae 125
] lUnfavorable | 500 |COther perennial grasses—-—w—w--- 133
! ! ! I0ther perennial forbs-—--—--——- ! 10
! ! E EOther shrubs 12
] 1
1 ] 1 ] ]
Choska ! | 1 ! ]
Toomm e |Loamy Bottomland--——-wammece—— |Favorable | 9,000 |Switchgrass 115
! {|Normal ]| 7,200 |Eastern gamagragS--—=--=r—re-m 110
| {Unfavorable | 6,000 |Sedge--- I 5
| H i IVirginia wildrye-———eoeomaaa 15
| ! ! |Broadleaf uniola——————eceama—— | 5
! H ! 1Little bluestem-—me—mamomamnan 15
! H i |Beaked panicum-seeeem—eo—e———— 15
| i ! |Indiangrass G
! ! ] |Other trees P15
| ! ] |0ther perennial grasses——eawe- 15
! { ! |0ther perennial forbg-—-————--- HEY
| i i §Other shrubs b5
| i i !
Cleora H i | H |
8, Gemmmmmmmmeeeem | Loamy Bottomland——wwemeccm—eaee | Favorable | 8,500 |Switchgrass 115
{ iNormal | 6,100 |Big bluestem=rrromrrrreee———— 110
! !Unfavorable | 4,500 |Little bluestem————-———uaouua i 10
| | ! | Sedge--- i 5
| ! | IVirginia wildrye-wewecemammeae ! 5
] | ' |Broadleaf uniglam———m—maeeaa-- L
H i H |Beaked panicumee—e—secemmaaaaw 5
! ! ! !Indiangrass 1 5
{ ! 1 10ther trees————m—coommme e 115
! ! H |0ther perennial grasseg-—-we-—- 115
| ! | |0ther perennial forbs—vweo—ver H
i ! H i0ther shrubs ! 5
! | ! ' !
Corbin: ! } ! ! |
10, 11eemcmmm——— {Loamy Prairie {Favorable ! 6,000 }|Big bluestemesemmameeaeaeaaaaa 130
) {Normal ! 4,000 |Little bluestem-—mmocmmammma—a— 120
H !Unfavorable | 2,000 }Indiangrasg-——weseeeeremoaeaan 110
! ! ! 1 SHLLENgrags o e e 110
| ! { {Dther perennial grasses—-———--- ! 25
H H H lother perennial forbs——e——we-— 15
) ! ] | i
T1z: | } ] ! H
Corbin part------}Loamy Prairie {Favorable | 6,000 {Big bluestem 1 30
! | Normal ] 4,000 |Little bluestem-—-—eaamaauaaan | 20
] tUnfavorable | 2,000 {Indiangrass 110
| | | {Switchgrass ! 10
] ! ' |0ther perennial grasses--—----| 25
! E E 10ther perennial forbs—-——----- HE
1 ) 1
] L I L] 1
Pawhuska part----]Shallow Claypan-swews——————a——e |Favorable ! 3,000 |Little bluestem-—-—mcemmacreen 125
! INormal 1 2.100 |Indiangrass 110
] JUnfavorable | 1,500 |Sidenats grama-wwew=—-=—-———w= 110
! ! | {Big bluestem HR 4]
} t ! 1Switchgrass 15
| ) ! 10ther perennial grasses—------| 35
E } ! 10ther perennial forbg--———--—- E 5
i ! ! ) |
Coweta: t i H ! |
"13: | | ! ! H
Coweta part------ !Shallow Prairi@-————se—aaaaw- |Favorable 1 3,500 |Little bluestem—wemmmmeme————— 1 30
! |Normal 1 2,300 !|Big bluestem—mmmrrmeeemm——e——— 115
] \Unfavorable | 1,500 }Indiangrass o 110
! H H | Switchgrass 1 10
i ) i ITall dropseed——————scaamanana. | 5
! } H !0ther perennial grasses--—-—-- {22
! H H 10ther perennial forbg---=—---e 5
) i i 3
1 i !
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SOIL SURVEY

TABLE T7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued
—Total production .

|0ther perennial forbg—-—ew-—an
|0ther shrubs

H ! ! I
Soil name and | Range site ! !} Dry | Common plant name ! Compo-
map Symbol E !Kind of year iweight E lsition
1
L L 1. i
! ! |Lb/acre! | Pot
Coweta: t ! | i 1
113; } | ! ! !
Bates part-------|lLoamy Prairie |Favorable | 7,000 |Little bluestem-——sooawanuaaa | 40
! | Normal | 5,500 |Big bluestem ! 20
! {Unfavorable | 4,500 |Indiangrass—————-———oacaaaea- 110
! ! | |Switchgrass ! 5
1 ! ! | Leadplant I
} t 1 |Other perennial grasseg------- 115
! ! | 10ther perennial forbg——-——r—ea ! 3
} E : |Other shrubs 12
i ! 1 |
Darnell: i i ] | H
Ty, | ! ! ! !
Darnell part----- tShallow Savannah-———-———cew—a—- {Favorable ! 3,200 |Little bluestem—-—-emmmmmeeeee ! 30
| tNormal ! 2,100 |Big bluestem 1 20
j lUnfavorable | 1,400 [Hairy sunflower—--——aaaee—a 1 5
! t ! |Other perennial grasses-------| 25
H ) | |Other trees | 10
! ! ! 10ther Shrubg e — e e E 10
] i i i H
Stephenviile part)Sandy Savannah-e———-eeo-co———e—e {Favorable | 4,500 |Little bluestem--———-———cmea—n | 25
1 {Normal ! 3,300 |Big bluestem 1 20
! |Unfavorable | 2,500 |Imliangrass 1 5
i ! ! jOther trees ! 20
! | ! |0ther perennial grasses-—-e--- 120
H | ! |Other perennial forbgw——-eee-- | 5
! E ! 10ther Shrubg-—eeamemmaaaeaeaan | 5
i i | 1 !
Dennis ! ! ! ! |
18, 1Beemmm s |Loamy Prairie {Favorable ! 7,000 |Little bluesteme-—eemeamaman ! 30
! INormal | 5,500 |Big bluestem 120
H {Unfavorable | 4,500 |Switchgrass 110
H t ! | Indiangrass 110
H t | |0ther perennial grasses-—------ 123
H | ] |Other perennial forbge—e——ee=u| 5§
! ! | |Other shrubs | 2
! f | ! |
117: ! ! | | |
Dennis part--—--- {Loamy Prairie |Favorable | 7,000 |Little bluestemue—eaeeewaaea—a] 30
I|Normal ! 5,500 {Big bluestem ! 20
! {Unfavorable | 4,500 }Switchgrass 1 10
| ! ! |Indiangrass ! 10
] ' | |Other perennial grasses-w-----} 23
| | ' 0ther perennial forbS---www——e ! 5
; ! ! Eother shrubs 12
} I ] l
Carytown part--—-!Shallow Claypan-w—ww—w=--------|Favorable | 4,000 |Little bluestem-em—eem—ceme—.] 20
! |Normal ! 3,000 |Big bluestem 115
| {Unfavorable | 2,000 |Switchgrass 115
| ! ! |Prairie dropseed-————aeeaamaan 15
} ] | !0ther perennial grasses-------} 38
! | ] |Other perennial forbg--—-—----} 5
| ] | !Other shrubs 1 2
! f ! ! !
118 | | | |
Dennis part——w—.- |Loamy Prairie |Favorable 1 7,000 [Little blueStems-ewomocmcmmamne ! 30
INarmal | 5,500 |Big bluestem 120
{Unfavorable | 4,500 |Switchgrass 110
| | Indiangrass 1 10
] |Other perennial grasses---—--- E 23
| |
| |
] I

3
|
1
]
I
|
I
!

See footnote at end of table.



OSAGE COUNTY, OKLAHOMA

TABLE 7.~--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Total preduction

EOther shrubs

) ] 1
i k i
Soil name and | Range site ! | Dry | Common plant name | Campo-
map symbol E EKind of year Eweight ; isition
! 1
| ! {Lb/acre| | Pot
Dennis: | ) i H
118: | ! H | !
Verdigris part---|Loamy Bottomlande-—---waecomawn |Favorable 110,000 |Big bluestem | 4o
! |Normal | 8,500 |Indiangrass | 20
i lUnfavorable | 6,000 }Switchgrass 110
| ! ) {Eastern gamagrasg--—e———--c--- | 8
i | H ILittle bluestem—me—ammmeaeaaaan I 5
! | ! i{Prairie cordgrass—«~——rwweemm- i3
| } ! IMaximilian sunflower——s-s--aa- i3
) ! | {Wholeleaf rosinweed--w—mwwam-— 12
i ) 1 1Tall dropseedesewemememcmae——— o
| | ] 1Sedge L
| i | | Coralberry .
! ! ! ICanada goldenrod-——-a——aamauax P
| ! | 10ther trees oo e I 5
! ' | I !
Dougherty: | } H ! H
19, 20==——ammeaeem {Deep Sand Savannah-wee——e—ee—- \Favorable ] 4,000 |Little bluestemM=wmmma—eeeaaaaa— I 25
! INormal | 2,800 |Big bluestem I 20
! {Unfavorable | 2,000 |Switchgrass 1 5
| ! ! | Indiangrass !5
! ' ! 10ther perennial grassege———--- | 20
! ! i 10ther trees- oo o i 15
! ! ! iOther perennial forbg----- S
E E ! iOther shrubs } 5
3 i
Eufaula: ! t H ! |
2 {Deep Sand Savannah----——eeee—- |Favorable 1 3,800 lLittie bluestem———-o—acamamaua | 25
1 'Normal | 2,700 }|Big bluestem | 20
! !Unfavorabie | 2,000 |Switchgraggeeeeeeweomomccacaaa i 5
! ! ! Indiangrass | 5
! ! H |0ther trees | 20
| ! ! 10ther perennial grasses-—----| 15
! ! | {Other shrubs i5
! ! H 10ther perennial forbs—-eee———e 1 5
: ! ! ! | !
22: | ! | ! !
Eufaula part--—-- iDeep Sand Savannah——-wecoveewne \Favorable ! 3,800 JLittle bluestem rerrmreareaeww |25
] {Normal ! 2,700 !Big bluestem I 20
| {Unfavorable | 2,000 |Switchgrass 15
! t | }Indiangrass 15
t ) | i0ther trees 120
! ! i |0ther perennial grasses—————-- 115
! : | 10ther ShrUDSw e e s H
i { ! Eother trees E 5
) 1 i
Dougherty part---|Deep Sand Savannah----u-weamw= |Favorable 1 4,000 {Little bluestem-—euauanmanmnas | 25
! INormal | 2,800 |Big bluestem | 20
! {Unfavorable | 2,000 |Switchgrass I 5
| : | |Indiangrass i 5
! ! | |Other perennial grasses—m—o--- | 20
| | H {0ther trees 115
| i {Other perennial forbS——=——=e==! 5
i E {Other shrubs -1 5
i i |
Foraker: ! | H ! !
123 i ! i ! |
Foraker part-—--- ILoamy Prairig----——eaaaaa ~=—-|Favorable | 6,200 |[Little bluestem——--—--= e} 25
|Normal | 4,800 |Big bluestemwmeuremmemmemw———— ! 20
|Unfavorable | 3,800 {Indiangrass 110
! ! | SWitehgragseacemaamanna e a——— 15
! ! {Canada wildrye-———-—oaommaaaae 1 5
| | | 1Sidecats grama--——m=wwwmm aeae] B
! ! ! 10ther perennial grasses-er=-—--] 23
! ] ! 0ther perennial forbg----e--a=! 5
! ! ! P2
! ! ! H

See footnote at end of table.



SOIL SURVEY

TABLE 7.--RANGE PRODUCTIVITY AND COMPQSITION--Continued
Total production

| i i
Soil name and | Range site i { Dry | Common plant name | Cempo-
map symbol E iKind of year Eweight E Isition
]
1, L L 1. L
| ! {Lb/acre! { Pet
Foraker; | ! H | !
123: ! ] i | '
Shidler part-----}Very Shallow--—————we———om———- |Favorable | 2,500 |Sidecats grama----———eemmce-—n | 30
| INormal { 1,300 {Little bluestem-—--—-——o—eeeu- |25
| !Unfavorable | 500 |Other perennial grasses—-—---- 133
! | | !Other perennial forbs—ee-ee—-e {10
| E i |Other shrubs | 2
! | | ! |
Gasil: } ! i |
S e 1Sandy Savannah---—-————-e—c-u- {Favorable 1 5,000 |Little bluestemeec—munccanma—e | us
i |Normal 1 3,800 lIndiangrass---—--—aememommaean 1 10
! {Unfavorable | 3,000 !Other perennial grasseS--—---- 1 20
! H ! !0ther trees-——ccemcmcmomeme——— 1 15
H | ! {Other shrubs !5
H { ! \0ther perennial forbg-————ewes| 5
! i i H i
Grainola: 1 H 1 | H
T25: : | ! ! |
Grainola part----]Shallow Prairie------—-—we-m -~{Favorable ! 4,000 JLittle bluestemememeaocmemme——— 135
! | Normal ! 2,800 }Big bluesteme—-eeeemmemamr e 115
| |Unfavorable | 2,000 |Indiangrass 110
! | | 131deoats grama————roosasaoaaa 15
! ! i 10ther perennial grasses——----- 1 28
! ! | !0ther perennial forbg-—--—a---u i 5
| i i 10ther ShrubS-——e—aaen e E 2
| i ! |
Shidler part-----|Very Shallow | Favorable | 2,500 |Sidecats grama—---———wece-e——- 1 30
} iNormal 11,300 |Little bluestem--m———eeeaweara 125
! {Unfavorable | 500 JOther perennial grasses------- 133
} ! H |Other perennial forbs—-ee———e- 110
i E ! iOther shrubs P2
1 1 ) ]
Kiomatia: ! i ! 1 )
26, 127-mmmmmaeae {Sandy Bottomland-esww=r- S {Favorable | 4,300 ]Switchgrass ! 25
! |Normal t 2,900 }Big bluestem 1 15
! lUnfaverable | 2,000 }Indiangrass V15
| | i fLittle bluestem—————wavmmace—m 15
| 1 ) |Beaked paniCume—-eeeeeeomaa——— 15
| i ! {Purpletop i 5
] H ! IMaximilian sunflower—e-—eeee-- | 5§
! | ! |0ther perennial grasseg—---- -1 20
| { | |0ther trees -1 5
| ! 1 | !
Konawa ; ! ! | ! i
. —{Deep Sand Savannah-—ewe-———--e | Favorable ! 3,800 |Little bluestem-—em——aaeoa——. 125
1 | Normal ! 2,700 |Big bluestem | 20
} {Unfavorable | 1,800 |Indiangrass -—— H
H | ! |Switchgrass | 5
| ! i |0ther perennial grasses---ww--| 20
H ! ! {Other trees 115
| ! 1 {0ther perennial. forbgewe——w——-- 15
: ' ! JOther shrubs I 5
f ! H 1 !
Lightning: | | i | {
o {Heavy Bottomland--——mawae——aen | Favorable 1 5,500 |Switchgrass 1 30
! |Normal { 3,600 |Indiangrass 115
! |Unfavorable | 3,000 |Big bluestem ! 15
! ! ] Prairie COrdgrass-——m——meemmm- {10
| ! ! 1Eastern gamagrasse—wemmmrmmeam| 5
| ! ! IPerennial sunflower—-————-—a-- 5
| ! ! 'Eastern cottonwood--——-——aeaaa ]
E E ! |Other perennial grasses-------} 15
5 E i

§
i

See footnote at end of table.



OSAGE COUNTY, OKLAHOMA

TABLE 7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Total production

] ! ]
Soil name and | Range site ! ! pry | Common plant name | Compo-
map symbol ) iKind of year iweight | {sition
1 i i 1 j
| | {Lb/acre] | Pt
Lula: ! ! H i !
{1 SR |Loamy Prairie |Favorable } 6,800 {Big bluestem 1 35
] {Normal ! 5,200 |Little bluestemeererrrmrmmom—— | 20
! iUnfavorable | 4,200 |Indiangrass {10
] } ] |Switehgrass | 5
1 | ! 0ther perennial grasses----—-- | 23
H H ! |0ther perennial forbSeeeeeam—- 1 5
H 1 1 |Cther shrubs 12
! i ) ! |
Mason ! | | | !
[} [ |Loamy Bottomland—weeseewmmmann |Favorable 111,500 |Big bluestem = | 25
| |Normal | 9,400 !Indiangrass 1 20
H |Unfavorable | 8,000 |Switchgrass | 15
| 1 ! JLittle bluestem--em—e—mamamaaaa 1 10
H H i |Eastern gamagrass———e—wwweworwe—" | &
] ] ! IBeaked panicum-wcr——eanocaaaea. ! 5
| ! t |Sedge | 5
t ! H IFlorida paspaluille=—eeewome————— 1 5
] | ! 1Compassplant | 5
! ’ ; §0ther trees —i 5
|
32mmerrmmanacnana | Loamy Bottomland-w——cswememsmme. |Favorable 111,500 |Biz bluestem 125
| |Normal | 9,400 {Indiangrass 120
1 lUnfavorable | 8,000 |Switchgrass 115
| ! ! ILittle bluestemeseeeuammmmaane | 10
! H ! lEastern gamagrasg-———m=emma—=={ §
! | ! {Beaked paniculr—-r—==--ere-eae] §
! | ! | Sedge | 5
! | ] {Florida paspalume--swemuema-—— I 5
! ! ! | Compassplant i 5
! ! ! IOther trees i 5
1 ! ! 1 ! !
33: | ! | ] i
Mason part----—--- {Loamy Bottomland—ee-—w——e—eemen |Favorable 111,500 {Big bluestem 125
| Normal ! 9,400 }Indiangrass 120
] tUnfavorable | 8,000 {Switchgrass ' 15
! ] ! 1Little bluestem-—oaooaommaaaaan 110
1 | | |Eastern gamagrass !5
} ! ! {Beaked paniCumess—e——me—e—aa—— 1 5
] | | |Sedge 15
} ; | |Florida paspalufi-e-=e——-a—n e} 5
: H ! | Compassplant I
g ! i iother trees f 5
1
Drummond parte-~--|Alkali Bottomland—--e-meemwam- |Favorable ] 3,800 |Prairie cordgrass-e-emeeaee-—. ! 30
! INormal | 2,700 |SWAitOhErass———mamremmrennm—n— | 10
! !Unfavorable | 2,000 |Indiangrass—--—-saoacemmemma.n. | 5
! ! ! {Littie bluestememmmmmammmmmmum. P 5
t H | |Meadow dropsged-me—-mmmaaaam—— S
! | ! |Canada wildrygw —e=wwmm—woee—. i 5
} ! ! 1Alkali sacaton.eememeommme—a——— i 5
! ! ] 1T1linois bundleflower——eeae—ae ]
| | ! ! Sedge i 5
| t ! I0ther perennial grasseS-—-—w-- | 20
| | ! !0ther shrubs I 5
! | | 1 |
Minco: ' ! ! | !
] — Loamy Prairie |Favorable | 6,500 |Little bluestem=—=-——e——ww-=mn 125
{Normal | 4,700 |Big bluestem I 20
H {Unfavorable | 3,500 |Indiangrass---eseocmecoccana—n 110
! ! ! 1Switchgrass | 5
| ! ! 0ther perennial grasseg------- 133
| | ! |Other perennial forbg-—-em—--— ! 5
! ! E |Cther shrubs ; 2
! |

See footnote at emd of table.
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SOIL SURVEY

TABLE 7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Total production

] 1 !
Soil name and | Range site ! Dry | Common plant name | Compo~
map symbol ; ;Kind of year Eweighh i {aition
i 1
!
! 1 iLb/acred ! Pet
Niotaze: 1 1 | | |
135: | ' | !
Niotaze part-----!Sandy Savannah--—weececcoceaw- |Favorable ! 5,000 JLittle bluesteme—remmeammm—-— —1 25
! {Normal | 3,800 !|Big bluestem——-mommcmommamaean ! 20
] |Unfavorable | 3,000 {Post oak 10
| | i {Hairy sunflowep——weeecemamaaaaa 15
! ! H {Other perennial grasses-—————-— 125
| ! H i0ther trees {10
! % i iOther shrubs ! 5
| H i |
Darnell part-----|Shallow Savannah-w--ees=—- ---—|Favorable 1 3,200 JLittle bluesteme . ewwmammmnnan 130
1 {Normal | 2,100 !|Big bluestem ! 20
l !Unfavorable | 1,400 |Indiangrass | 5
H ! ! |Switchgrass 15
! ] H i0ther perennial grasses-—w——-- 115
1 | ! {0ther shrubs | 10
i 1 ! I0ther trees 110
H | ! 10ther perennial forbg--ee—w-w- 15
1 1 i i i H
36; ] | 1 ! !
Niotaze part----- |Sandy Savannahe———e=-mmame—e—— | Favorable ! 4,500 jLittle bluestem——a—coca—————| 25
! |Normal ! 3,300 !Big bluestem ! 20
H {Unfavorable | 2,500 |Post oak ! 10
| H H |Indiangrass L
H 1 H 1Switchgrass )
H 1 H lHairy sunflower———rerecrome—- 1 5
! ! | !Other perennial grasses---—---} 15
= ! ! {Other trees 110
1 i E !Other shrubs 1 5
I ] [} =
parnell part---—|Shallow Savannah----—--——————u- | Favorable ! 3,000 jLittle bluestem--—-mmem—m—a—a——me | 30
| |Normai | 2,000 |Big bluestem 120
H |Unfavorable | 1,300 |Indiangrass Y
! | H 1Switchgrass i1 5
! i } 10ther perennial grasses—-—-w---} 15
| i ! l0ther shrubs {10
H ! ! |Other trees ! 10
i ! | {0ther perennial forbs-ee—e———- 15
1 ! ! | !
'37: | | ! ! :
Niotaze part----- |Savannah Breaks---—-—w——ecam—- |Favorable ! 3,500 jLittle bluestemem——aeomeaeea— 130
1 |Narmal } 2,600 {Big bluestem 115
H |Unfavorable | 2,000 |Post oak | 10
H ! | {Other perennial grasses------- ! 20
{ } | {Other trees 115
| ! ! 10ther perennial forbs-eec—w-e- HES
i i H 01 =112 o0 Y P ——— HE
H H |
Darnell part-—--lSavannah Breaks——memaamaema——— |Favorable } 2,000 {Little bluestem-——cm—cemmmaaee 1 35
| |Normal ! 1,500 |Big bluestem 115
] {Unfavorable | 700 }|Sideoats gram@---—---eeummaa—w HEC
! ) [ ‘Other perennial grasseS---—--- T
| } ! 10ther shrubs | 10
! ! ! [Other trees 10
E E ! !Other perennial forbge-———aw-- ! 8
1 ] ] ) l
Norge: ! ! ! H :
38, 39, 40, 41-eew|Loamy Prairie |Favorable ! 6,000 |Little bluestem-—r——eemromeaen 125
| |Normal | 4,500 |Big bluestem 120
H |Unfavorable | 3,500 |Indiangrass | 10
| ! | |Switchgrass | 5
H ' | |Other perennial grasses—----—-- 133
| | | |Other perennial forbg-———e-——-- 15
| | : t 2
! | ! H

l0ther shrubs
)

See footnote at end of table.



OSAGE COUNTY, OKLAHOMA

TABLE 7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

| |___Total producti !
Soil name and | Range site i I Dry | Common plant name ! Compo--
map symbol i !Kind of year |weight E isition
1 i [l 1
t ! ILb/acre! ! Pet
Norge: | ! H H !
thz: ! | ! ' !
Norge part------- {Eroded Prairie-—-—--- e \Favorable | 3,200 |Little bluestem— wsvawwasaaa 135
1 {Normal | 2,200 |Big bluestem—mawammnanaaana 110
H |Unfavorable | 1,500 |Indiangrass 110
i | | ISeribner panicum--—e—me—me———— -
H ] 1 |Sideoats grama-—----—-—-cme-—— 15
H 1 ' |Other perennial grasses-———--- Va7
| H ! |Cther perennial fOrbS—rr=e=me E 8
| 1 ] ' '
Dennis part------ {Eroded Prairie---~~---n-—~--~.-{Favorable { 3,200 |Little bluestemewemmunacaaumma 135
| | Normal ! 2,200 |Indiangrass 110
1 |Unfavorable | 1,500 |Sideocats grama----—-—--eem—ea- !5
| | | |Big bluestem 15
! ! ! |Scribner panicum-——-—————ee——— 15
i i 1 |Other perennial grasses-——-----| 30
i i E !Other perennial forbgwemwmm—mm= 110
! | | | i
Prue part-------- {Eroded Prairig------cocmemame |Favorable ! 3,200 |Little bluestem—-—maeamuemem—- 130
H | Normal | 2,200 |Big bluestem 110
! |Unfavorable | 1,500 |Indiangrass 110
H | ! ISeribner panicum---eeoemce———— 1 5
I ! ! ISideoats grama-—ee=e-momomae—— -
! ! ; lOther perennial grasses—------} 30
H H i {Other peremnial forbs-—eee—ea- D)
, ! 1 ! ! !
43: ! H ! { !
Norge part---—---- {Loamy Prairie |Favorable | 6,000 jLittie bluestem-————ewcoa—cemae 125
H {Normal ! 4,500 |Big bluestem 1 20
| {Unfavorable | 3,500 |Indiangrass 110
| ! | I Switchgrass -
! i ! |Other perennial grasses-—-——--- 133
! ' | !Other perennial forbs-re-——-—u I 5
| 1 i 10ther shrubs i 2
] (]
| ] ] ]
Pawhuska part----}Shallow Claypan----—--e-eaaaan |Favorable 1 3,000 {Little bluestem--ewmmeomwe——.— I 25
! ! Normal | 2,100 |Indiangrass i 10
| {Unfavorable | 1,500 |Sidecats grama------—eee-—ec-e 110
! ' ] 1Big bluestem 110
! ' | 1Switchgrass—————o—coommam s HE
! | ! {0ther perennial grasses—------ 135
! ! ! |0ther perennial forbS=-—--n—-- 5
! | ! ! |
Oll-waste land: i } H ! !
bl 1 1] ] 1 1
T 1 [} ] - [ et | i
! 1 H H '
Okemah: ! ! | | |
1L SN R Loamy Prairie {Favorable 1 7,000 |Little bluestem—m—ceemccecomaan 1 Lo
! I Normal ! 5,500 |Big bluestem-=--—mommmmmmmeaan 120
| Unfavorable | 4,500 |Indiangrass 110
! | i |Switchgrass !5
! | ] ICatclaw sensitivebrier-—-—vemr HEL
| ' 1 10ther perennial grasses-----—-| 18
| ! ! |0ther shrubs -
t ] ] 1 ]
{ I ] ] 1
Osage: ! ! ! ! 1
Ufmmmmm e mm e |Heavy Bottomland=eeeeeeemme——- |Favorable ! 8,000 |Switchgrass ! 30
! }Normal | 6,200 |Indiangrass 115
! {Unfavorable | 5,000 |Big bluestem 115
| ! | |Eastern gamagrass--ee===—w——o- 110
! ! ! |Prairie cordgrass—-————-————- ! 10
| ! | {Perennial sunflower—we—eeeee—- 15
! ! | 'Eastern cottonwood-————w———mav I
i i E Eother perennial grasseSwo-—a-——- 110
1 i

See footnote at

end of table.



100 SOIL SURVEY

TABLE 7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

|__Totai production

|0ther shrubs
]

| ! i
Soil name and | Range site | Dry | Common plant name { Compo-
map symbol E Kind of year !weight i {sition
1
L L L i
H ! iLb/acre| | Bet
Parsons: ! ! ! H
47, UBeromemomm -~ |Claypan Prairig———eamemauaaa.. |Favorable { 4,500 |Little bluestem-—-eemcuaaoaa—o 125
! Normai ! 3,000 !|Big bluestem 120
! Unfaverabie | 2,000 |Switchgrass 115
! H 1 INdiangrass—m—m—mmmom— e 110
) H 10ther perennial grasses------- 125
| ; H {0ther perennial forbse—ea-——- ! 5
1 : | i H i
4g; i i H ! !
Parsons part----- {Ciaypan Prairig--meeeecemeceen |Favorable 1 4,500 jLittle bluestem-c—-——ccommauas 125
! |Normal 1 3,000 |Big bluestem-w—rmeammamaem e | 20
' \Unfavorabie | 2,000 |Switchgrass 115
! ! ] | Indiangrass 110
! ! i i0ther perennial grasseSe——--—- {25
! i E iOther perennial forbs---a-ce-- HECY
1 1] I ‘
Carytown part----|Shallow Claypan—=e—esee-ceasoos |Favorable | 4,000 |Little bluestem--—eemcmmomenas | 20
| tNormal ! 3,000 {Big bluestem 115
! |Unfavorable | 2,000 |Switchgrass | 15
{ | H {Prairie dropseed-—commcemacaan HEY
| ! H {Other perennial grasses--—-—w- 138
! | H iOther perennial forbs--—-—cea- 15
! ! ] |Other shrubs ) 2
! i i | !
Pits: | ! | | !
50 ! | o= i -
| | ] } |
Prue: ! | ! !
[} [ |Loamy Prairie |Favorable { 7,000 |Little bluestem--we—wacaemoane 130
! INormai | 5,200 |Big bluestem f 20
! |Unfavorable | 4,000 |Switchgrass 110
! H | | Indiangrass t 10
! ! ! |0ther perennial grasses------—- 123
! H ! |0ther perennial forbs—----—--- 5
E E ! iother shrubs 2
1
I 1 | i 1
Pursiey Variant: | | ! H H
v |Loamy Bottomland-——e—-eea———a- |Favorable { 8,500 |Switchgrass 125
| {Normal 1 6,100 |Indiangrass 120
! |Unfavorable | 4,500 |Big biluestem 115
! ! ! iLittle bluestem—we—eaeaame—! 10
] ! | { Compassplant 1 5
] | | | Sedge 1 5
| ! H {Eastern gamagrass-------eeeeee HELS
! ! ! 10ther perennial grasses-—wwoe- 110
| H ] 10ther trees I
! ! | ! }
Roebuck: ! ! | \ i
L, [ ——— — | Heavy Bottomland--------------|Favorable i 6,000 |Switchgrass 120
! INormai | 4,500 }|Big bluestem 115
! |Unfavcrable | 3,500 |Sedge 110
! | } |Florida paspalumem———sescrmcean | 5
{ ! | |Prairie cordgrass——-eeoooaau.— G
! | H {Other perennial grasses----.-- 1 20
} H H |0ther perennial forbs---—---- -1 10
| t | }Other trees 110
E i E 10ther shrubs HILS
1 [l ] : g
Shidier: ! | | 1 1
L —— 'Wery Shallow |Favorable i 2,200 |Sideocats grama----—-—--—--euwu i 25
! |Normal 1 1,200 |Little bluestemeeeo——cmmeccee | 20
! {Unfavorable | 500 |Hairy grama HEL1
j | | JOther perennial grasses-------| L0
! { ! |0ther perennial forbSe——me——-—r ! 8
| ! H 2
] ] [
] i 1

See footnote at end of table.



OSAGE COUNTY, OKLAHOMA 101

TABLE 7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Total produgtion

[l 1 ]
[} i L
Soil name and | Range site i ! Dry | Common plant name ' Compo-
map sSymbol H 1Kind of year |weight | 1sition
1 1 1 1 ]
i E i b acre} E ct
Steedman: ! ! ! ! VT
55, Sh-mmmmmmmnea- {Loamy Prairie |Favorable 5 6,500 |Little blueStefermmmm——om——— ! 25
i {Normal 5,000 |Big bluestem-r—re—rrrermommn 20
1 i i | ]
! lUnfavorable | 4:000 | Indiangrass 110
1 i ! | Switchgrass- !5
! | ! jOther perennial grasseSw------ 33
| ! ! |Other perennial fOrbS--meemmw- V5
i | ! |0ther shrubs P2
| i ! ! !
's57: : ! | : !
Steedman part----|Loamy Prairie-ceemcrecoamaanae \Favorable | 6,500 |Little bluestem——-—caeaemeeao ! 25
| {Hormal | 5,000 {Big bluestem |20
' {Unfavorable | 4,000 |Indiangrass {10
1 ! | | SWALChErasSmmmmmm s | 5
| | | {Other perennial grasses-—--we-e 133
! 1 ! |Other perennial forbs------ ! 5
! | ! l0ther shrubs lo2
1 1 t ] ]
1 1 1 1 1
Coweta part------|Shallow Prairig-c——-—eaecmmeee |Favorable 1 3,500 {Little bluestemereeereconmmnm— ! 25
H | Normal | 2,300 |Big bluestem 115
| {Unfavorable | 1,500 |Indiangrass {10
! : ] |Switchgrass 110
! ' ! 1Tall dropsged-m-—-mmemeee———— | 5
! I 1 1Sidecats grama--eerewnmmwaa— 15
i | | {Other perennial grasses------ -1 17
i ! | i0ther perennial forbs——w--—a—- )
: ' ! {Other shrubs 3
1 1 1 1 1
1 | ] ] i
t, dm . b I} ] 1 1
T ': ! i i |
Steedman part----|Loamy Prairie |Favorable | 6,500 {Little bluestem-mmmmommccmemue 125
' !Normal ! 5,000 |Big biuestem 120
! |Unfavorable | 4,000 |Indiangrass ! 10
! ! } {Switchgrass 1 5
: ! | {Other perenniai grasses------- I 33
| | i |Other perennial forbg-—--e---- 1 5
| i i {Other shrubs 12
1 1 1 ]
1 i 1 ] l
Coweta part------ |Shallow Prairie=—-e-———-mem—- |Favorable ! 3,500 jLittle bluestem-—er—rmmmommmae 130
i | Normal | 2,300 {Big bluestem | 15
! {Unfavorable | 1,500 |Indiangrass ! 10
! ! ' tSwitchgrass 110
i ! ' iTall dropseed-—mmrmemeeeommm—— I
; E i iSideoatspgrama ———————————————— E 5
| | ' |Dotted gayfeather—seeeecemenns I 5
| | i jOther perennial grasses-—----- y 17
] ! ‘ jOther perennial forbg=w—-mme-- I
| i ! iOther shrubs b3
1 1 1 4
Stephenville: ! i i E
159: ! i : | !
Stephenville part]Sandy Savannah--—--e-w.eoe—eee {Favorable i 4,500 {Little bluestem---emme—meemma- i 25
! ' ' 1R - \
1 iNormal 1 3,300 {Big bluestem 1 20
1 1 ] i { ]
i {Unfavorable | 2,500 |Indiangrass i 5
H ' ] |Other trees | 20
| | 1 |0ther perennial grasses-wemo- I 20
i : ! l0ther perennial forbS-—-emew—wu- 5
! ! ! 10ther shrubs I
1 t 1 1 1
] I ] ] 1
Darnell part----- {Shaliow Savannahe-www—e—-—ee—— {Favorable 1 3,200 |Little bluestem-s—-—m—eeem-—e- i 30
! I Normal ! 2,100 |Big bluestem 120
| IUnfavorable | 1,400 |Hairy sunflower—-reee——ruwwweowe i 5
! | | |Other perennial grasseS-—-mwe 125
! ! i IOther trees 110
) ! ! i 10
1 ) i ]
] i 1 ]

jOther shrubs
1

See footnote at end of table.



SOIL SURVEY

TABLE T7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

10ther ShrubS-eese—ememcccccaaa
}
i

1 |___Total production ! !
Soil name and | Range site H ! Dry | Common plant name | Compo-
map symbol H EKind of year Eweight i Esition
: L L L L
: ! {Lb/acre| | Pet
Stoneburg: ' ! ! ' |
160 ! ! ! ! H
Stoneburg part---|Loamy Prairie | Favorable 1 6,500 {Little bluesteme—eemmmmmcme—me 1 30
! {Normai | 5,000 |Indiangrass 1 20
H {Unfavorable | 4,000 |Big bluestem--=———m—memaceaaan ' 15
: ! | 1Sideoats grama-—-—---—--cc-c-- | 10
: ! | iCther perennial grasses------- 18
| i ! jOther perennial fOrbS—e—amua- I'5
i E E EOther shrubs I 2
H i i i ]
Lucien part------ |Shallow Prairig------- B |Favorable 1 3,000 JLittle bluesteme—memmmmaoman—— ! 30
! |Normal ! 2,100 {Big bluestem. i 10
! lUnfavorable | 1,500 |Indiangrass 110
H ! ! |Switchgrass 15
i i | 1Tall drepseedemrreremr—nae———— I 5
| | } 1Sideoats grama-—-c—rem—sm———r I 5
! ! | |Other perennial grasses———w=-- 127
H | | {0ther perennial forbg----——--- Y
| ! ! lOther shrubs i 3
| ) i ]
Summit: i | ! ! }
[ ettt |Loamy Prairie |Favorabie } 6,500 lLittle bluestemeremecemmcmmeen I 25
! | Normal | 4,700 |Big bluestem | 20
H |Unfavorable | 3,500 |Indiangrass I 10
} ! ] |Switchgrass 15
H ! | {Other perennial grasseg—------ 1 28
! ) i 10ther perennial fOrbSmm—mmmma= | 19
| | i |Other shrubs o2
1 ] | ! i !
62: | | i ] 1
Sumit part--ee-- {Loamy Prairie {Favorable ! 6,500 iLittle bluestememmmm—emmcaaam- | 25
! | Normal | 4,700 |Big bluestem | 20
] jUnfavorable | 3,500 |Indiangrass 110
! ' | lSwitchgrass HI
' ! ! }Qther perennial grasses-----—— | 28
! ' ! j0ther peremnial forbg-~wemewwun ! 10
| i i !0ther shrubs | 2
| | i 1 i
Shidler part-----|Very Shallow {Favorable | 2,500 }Little bluestem-—mea—memommman | 30
! | Normal 1 1,300 |Sidecats grama-—re—-s-mawmomon. | 25
1 !Unfavorable | 500 |Other perennial grasseS-ww-——-- ! 35
] | | 0ther perennial forbs=----—--- | 8
! i i iother shrubs I
b ]
I i 1 1
Teller; ! i ! ! |
T {Loamy Prairie |Favorable ! 6,500 |Little bluestem---rrer—mr——-—v | 25
| | Normal ! 4,700 |Big bluestem 1 20
| {Unfavorable | 3,500 {Indiangrass I 10
j ! I |Switchgrass ! 5
i ! ! |Other perennial grasseSe-——--- ! 33
' | ! |0ther perennial forbg—e-——-—-- ! 5
i i ! 'Other ShrubS-—e—-mee——memce——a— 2
| i i | |
Vanoss: ! | ! ] !
Bl, B5mmrrr—m e |Loamy Prairie |Favorable ! 6,500 |Little bluestem-mmamcemmomaaan ! 25
! | Normal ] 4,700 |Big bluestem--——c—mmr-cee—mm o 1 20
! |Unfavorable | 3,500 |Indiangrass ! 10
1 t ! |Switchgrass ! 5
| i ! |Other perennial grasseg------- | 33
! | ! |0ther perennial forbs-—--—-——-—- ]
| o -
1 [} ] 1

See footnote at end of table,



OSAGE COUNTY, OKLAHOMA

TABLE 7.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Total production _

| ] ! !
Soil name and | Range site | ! Dry | Common plant name 1 Compo-
map symbol ! |Kind of year |weight | isition
| H ! 1 !
i | |Lb/acre! | Pet
Verdigris: | H | H
---------------- |Loamy Bottomland----—-c—ver-—-|Favorable 110,000 }Big bluestem 40
! {Normal ! 8,500 }Indiangrass ! 20
! |Unfavorable | 6,000 }Switchgrass 110
! | H |Eastern gamagrass-——-—--—--mea- ! 8
! ! ! {Little bluestem-sm———emmeaaaaan 15
! | j IPrairie cordgrass-——-—--ce——aee 13
H H H IMaximilian sunflower-——-e—caee 13
! H H |Other perennial grasses-~-----| 6
] H ! {0ther trees } 5
1 1 H | ! !
[y T {Loamy Bottomland---wew-—ve———|Favorable 110,000 |Big bluestem | 40
| | Normal ! 8,500 }Indiangrass | 20
] {Unfavorable | 6,000 |Switchgrass 110
! ! H |Eastern gamagrass---caeecumea- ! 8
H ! H ILittle bluestem———cmmcmcmemaen 5
! ) H {Prairie cordgrasseeeememamnann 13
} ! ! IMaximilian sunflower-cemermen- i3
! ! ! 10ther perennial grasseg-w-e--- 6
H H ! |0ther trees 15
H H H !
Wolco: H H H H i
£ U, {Loamy Prairie |Favorable 1 5,000 lLittle bluestemmmmmnmenomnwmmnn ! 35
! |Normal ! 3,500 |Big bluestem 110
! |Unfaverable | 2,500 }Indiangrass t 10
| i H {Switchgrass 110
! } H 10ther perennial grasses—--——-- | 28
l ] ! 10ther perennial forbs--eemmme- I 5
i ! ] {0ther shrubs | 2
1 | ! i ! !
69: ] | ! | |
Wolco parf--—----|Loamy Prairie |Favorable } 5,000 JLittle bluesteme—meemmmmmamana 135
] INormal | 3,500 }Big bluestem i 10
! lUnfavorable | 2,500 }Indiangrass 110
1 H | 1Switchgrass ! 10
! H } |0ther perennial grasseS-~e---- | 28
! ! H 10ther perennial forbs--eeeee-- 15
! | E {Other shrubs i 2
1 | i !
Dwight parte—e--- 1Shallow ClaypaNe==s—rewceamamaan \Favorable 1 4,000 JLittle bluestemMeremeucrammnaan 1 20
! |Normal | 3,000 |Big bluestem 115
H \Unfavorable | 2,000 |Prairie dropseed---eeeeecueuan 110
1 ) | |Western wheatgrassememeeeemwe- | 10
: i i | Switehgrass !5
| | ' 1Sidecats grama~revrreere—sasuen] 5
H } ) |Buffalograss I2
] ) ) |0ther perennial grasses--e-~---| 28
} } | 10ther perennial forbg---—-ee-e E 5
| i | ! i
Wynona : i ] i ! |
{0 E TR - |Loamy Bottomlande~--—----—--—-|Favorable 110,000 |Switchgrass | 25
! INormal ! 8,800 |Indiangraas | 20
| lUnfavorable | 8,000 |Big biuestem 115
! ! ] 1Little bluestem-mm—mmeememomeme 110
! ! ! |Eastern gamagrass---e--eeceee= 15
! ! ! |Sedges Y
! ! H ! Compassplant 15
! ' E 10ther perennial grasses———ewe- 110
i 1 1
H ! H

10ther trees i 5
L]
L L

1This mapping unit is made up of two or more dominant kinds of soil.

composition and behavior of the whole mapping unit.

See mapping unit description for the
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TABLE 8.--HEIGHT OF TREES IN WINDBREAKS AND ENVIRONMENTAL PLANTINGS AT AGE 20
[Dashes mean that data are unavailable]
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SOIL SURVEY
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TABLE B8.--HEIGHT OF TREES IN WINDBREAKS AND ENVIRONMENTAL PLANTINGS AT AGE

20--Continued

] 4 1 1 ) 1] t ] 1
] i 1 1 i ] 1 1] )
Soil name and ! Austrian | Eastern | Eastern | Green ! Hackberry | Osage- | Pecan 1 Red ! Shortleaf
map symbol ! pine |_cottonwgod! redcedar | ash 1 | orange H ! mulberry | pine
} Et } Et 1 Ft i Ft ] rt ! Ft i Ft i Ft } Ft
Dougherty: ! ! ! ] i 1 | 1 !
19, 20--emmemccm—— e iNot suited !Not suited | 25 'Not suited !Not suited {Not suited |Not suited|{Not suited H -
+ 1 ) ] 1) () 1 1
1 1 ] 1 ] i 1 i 1
Eufaula: ! | i i ! ! i 1 }
%1 ——————————————————— 'Not suited !Not suited | 20 {Not suited !Not suited }Not suited }Not suited{Not suited | Jp—
221 H H : ! i } i } |
Eufaula part------- !Not suited (Not suited | 20 INot suited INot suited }Not suited |Not suited}Not suited t ———
) 1 ) 1) L] 1 1 1 1
] 1 1 1 1 1 1 1 }
Dougherty part----- 'Not suited }Not suited | 25 'Not suited !Not suited !Not suited {Not suited|Not suited | —
Foraker: | i i i } ! ! ; |
123: ! i H h } i } ; A 1
Foraker part--=——-—=- INot suited !Not suited !Not suited }Not suited |Not suited jNot suited 'Not suited|Not suited |[Not suited.
1 I ¥ 4 1 1 1 1 )
1 1 1 1 i 1 ] 1 1
Shidier part------- INot suited !Not suited !Not suited |Not suited {Not suited {Not suited |Not suitedjNot suited |Not suited.
1 ) 1 1 ¥ ¥ ¥ ] 1
1 1 1 1 ¥ ] i 1 1
Gasil ! H | ! i ! ! ! 1
e e e | 30 i - ! 30 H -— i ——— 1 -—- i -—- 1 —-- ! 35
Grainola: } ! 1 : H 1 b i !
i2s5: i H i ; ! ! i i i
Grainola part------ {Not suited }Not suited | ——— INot suited !Not suited |Not suited [Not suitediNot suited !Not suited,
1 1 1] 1 ) 1) 1 1 ]
1 ] [} ] 1 1 1 1 [}
Shidler parte-ee--- Not suited !Not suited }Not suited {Not suited }Not suited |Not suited INot suitediNot suited |Not suited,
1 1 1] t 1 1 1 1 1
1 ] i 1 1 1 1 ] 1
Kiomatia: H ] i 1 } i | | i
26, 2Tr——mcmmmmme—— = tNot suited | 60 H 25 INot suited }Not suited | _—— INot suited|Not suited ! -
1 1 ] 1 1) ] ¥ ¥ 1
1 1 ] 1 ] [ ] i 3
Konawa: : ! ! i ! ) H ! !
L R INot suited |Not suited | 25 INot suited !Not suited ]Not suited |Not suitedNot suited | ———
1 ] 1) 1 ] 1 1 1 t
] ] H i 1 ] 1 1 i
Lighting: i i ! ! ! 1 1 ! i
29— —— e iNot suited | 60 H —— H 4o ! . 1 _— H - H - {Not suited.
| H | H | } H ; ]
Lula: ! ! H : 1 ! ! ! :
30-—--rmrm e | 30 ] -—- H 30 1 -— ! ——— 1 - ! - ! -— i 35
1 1 1 1 1 ] 1 1 ]
1 1 1 1 i ] 3 ] I
Mason: ! ] ! 1 i H : H ]
1, 32ccmemmmmm e i 35 i 75 ! 35 | 55 | -— 1 -— ! -—= H --- H -
33: ! i H : i ) | 1 |
Mason part--------- 1 35 } 75 1 35 i 55 ! --- R e i - ! ---
) | H ! H 1 H : i
Drummond parte----- INot suited !Not suited !Not suited }Not suited {Not suited [Not suited jNot suited!Not suited |Not suited.
1 1 ) 1 ) ) ) ) 1
1 I ] 1 1 i 1 i ]
Minco: H ! : i 1 ! ! | H
E Rttt L Dt ] 30 i --- ! 30 | -—-- ! -—- ! ——- H -— i -——— ! 35
1 ' ) 1 H ) H 1 i
I i 1 1 ] i 1 1 1
Niotaze: H ! ! | i ! ! i 1
135, 136, 137-cccan-- INot suited INot suited |} 20 INot suited | —-- ! 20 INot suited) —— ] -—
) ) 1 ¥ ] 1 1 1 )
1 ] 1 1 ] 1 1 I )
Darnell part--««--- 'Not suited }Not suited | - 'Not suited !Not suited |Not suited |Not suited|{Not suited | ——
] 1 ¥ i 1 1) 1 ] 1
1 1 i 1 ] 1 I H b
Norge: | H ! | J ! ! i :
8, 39, 40, 41-cemmem i 30 ! --- ! 30 ! —— ! ——- | -—— | -—— } - i 35
42: H H ! ! | 1 } | |
Norge part-----c-n- i 30 H - ! 30 } - ! - 1 -——- i —-- | -— H 35
! ! i ! ! ! | ! H
Dennis part-------- INot suited |Not suited | 20 INot suited ! - H 20 'Not suitedi _— ! -_—
] 1 b [} 1 1 1 1 1
i 1 ] 1 ] 1 i 1 ]
Prue parfe--c------ 1 30 ] -—- | 30 ! -—- : ——- 1 -——— | -— } ——- | 35
1 1] 1 1) 1] 1 1 1 1]
1 1 1 t 1 ] 1 1 i

See footnote at end of table.
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TABLE 8.--HEIGHT OF TREES IN WINDBREAKS AND ENVIRONMENTAL PLANTINGS AT AGE 20--Continued
; : : ! : : : : :
Soil name and ! Austrian | Eastern | Eastern |} Green | Hackberry | Osage- i Pecan 1 Red ! Shortleaf
map_svmbol H pine | coftonwood! redcedar | ash L { orange H ! mulberry | pine
| Et ] Ft i By : Ft i Ft } Ft H Et i Ft 1 Et
Summit: H ] i H ! H i 1 H
R T ittt iNot suited |Not suited | 20 iNot suited | - ! 20 {Not suited|] -—- H -—
’ i | i H ! i H i H
62: t : i ] i ! i ! i
Summit parte------- |Not suited |Not suited | 20 |Not suited | -—— ; 20 INot suited| - H -_—
1 ] 1 1 1 1 1 ] '
1 1 ¥ 1 1 i 1 ] ]
Shidler parte-=----- INot suited !Not suited !Not suited !Not suited }Not suited }Not suited }Not suited{Not suited |Not suited.
[} ) ) 1 1 ) ) 1 1
I 1 i 1 1 ) ] 1 1
Teller: ] ! ! 1 i i 1 ! |
63unmn s m e ! 30 | -— ! 30 H -— : - ] -—- 1 —-——— ! ——— ! 35
1 ) 1 t ] 1] 1 1) 1
1 ) 1 1 1 1 1 k) 1
Vanoss: | 1 i H ! H | } :
64, BS-cermrerr e ! 30 ! _— ! 30 H ——— ! ——— i - i - } - 1 35
) 1] 1] 1] 1 1 1 1 1
] [} I i 4 1 1 1 1
Verdigris: ! ! H : : ! i 1 !
66, 16T-mmmmmmcmcmee H 35 H 75 i 35 H 55 1 -— 1 - ! ——— : -—- H -
) ] 1) [] 1 1 ) ¥ +
i i H 1 1 [} i ) i
Woleco: ! 1 | ! i i i | ;
[ J Y INot suited !Not suited | 20 INot suited | _— H 20 I{Not suited} ——— H ——
i i i i 1 ! } ! i
169: i i i H ! ; ] } :
Wolco parteeceee---- INot suited INot suited | 20 INot suited ! — ! 20 INot suitedi ——— H ———
1 1 ¥ 1] 1] 1 1) )
1 1 + 1 ] i 1) 1 i
Dwight parte--—-——-w- INot suited !Not suited !Not suited }Not suited }Not suited }Not suited |Not suited|{Not suited }Not suited,
] 1 1 1 1 ] ] 1 1
i i 1 1 1 1 4 1 1
Wynona: i | i ! i | ' | i
P e S P L L L L i 35 } 75 | 35 1 55 i .—— H -—— 1 -— ] -—- i 35
H } H ! H H ! ! H
1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.
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TABLE 9.~~WILDLIFE HABITAT PCTENTIALS

Absence of an entry indicates the soil

[See text for definitions of "good," "fair," "poor," and "very poor."

was not rated]
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OSAGE COUNTY, OKLAHOMA

TABLE 9.-=WILDLIFE HABITAT POTENITALS--Continued
Potential for habitat elements
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OSAGE COUNTY, OKLAHOMA

TABLE 9.~-~-WILDLIFE HABITAT POTENTTALS~~Continued

Potential as habitat for--

}Shallow| Open- | Wood~ |Wetland| Range-

!

iherba~| wood | erous|ShrubsiWetland! water |

Potential for habitat elements
{Hard~ | Conif~|

Soil name and
map symbol

|Grain |GrassesiWild

| and

land

wild-
iife

wild- |
1life |}
]
1

land
wild-
1ife

land
wild-
life

!plants | areas
I ]
i L

|plants)

and

|legumes| ceous|trees |plants]

| seed
{crops |

!
:'
|
|
!
!
i

53 e e mmea e e | Falp

Blmmmm e e e e

B e e

L T

L T

T J—
Steedman parte——|Pi
Coweta partewa~-.- Very
Steedman part~---|Poor
Coweta partes-ema-

Carytown parte---

Parsons parte-.--

Pursley Variant:

Stephenville:

Parsons:
Roebuck

Shidler:
Steedman ;

T49:
Pits:
Prue:
ls7:
158:

159;

Stephenville part
Darnell parteew—--

i
1
1
L}
1
1
|
!
i
1
]
]
[}
!
!
I
i
1
|
i
b
I
]
]
I
]
!
]
i
|
!
L}
i
1
t
1
t
]
1
1
]
]
|
]
)
d
]
]
]
[}
t
i
]
]
'

Z:

Stenebur,
1602

Summit parte—eme
Shidler part-ee--

Lucien parfe———-
Blemm e e

Stoneburg part.e--

Summit
162:

See footnote at end of table.
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wild~

land | wild- |

Wood- |Wetland| Range-
wild-

Potential as habitat for~-

|Shallow| Open-~
land

wild~

1
l
!

erous|Shrubs|Wetland| water
Iplants | areas

SOIL SURVEY

|Hard~ |Conif-]

herba~| wood
{ ceous|trees |plants|

Potential for habitat elements

t
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TABLE 9.--WILDLIFE HABITAT POTENTIALS-~Continued

and

| legumes

1
4

and

| seed

|Grain }GrassesiWild

Soil name and
map symbol
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composition and behavior of the whole mapp



OSAGE COUNTY, OKLAHOMA

TABLE 10.~~RECREATIONAL DEVELOPMENT

{"Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the

Glossary. See text for definitions of "slight," "moderate," and "severe"]
| | | |
Soil name and | Camp areas ! Picnic areas ! Playgrounds | Paths and trails
map symbol ! | | !
| ! | !
| | i i
Apperson: ] | i :

1 iModerate: iModerate: IModerate: |Moderate:
| too clayey, { wetness, | too clayey, | too clayey.
| wetness, { too clayey. ! wetness, |
| percs slowly. H | percs slowly. !

]
12: II I{ i I[

Apperson parteme—-. ~— | Moderate: |Moderate: |Moderate: |Moderate:
| too clayey, | wetness, | too clayey, | too clayey.
| wetness, { too clayey. | wetness, !
| percs slowly. H ! percs slowly. }
| | ] |

Dwight partesw~s-..|Severe: |Moderate; |Severe: ISlight.
| percs slowly, | wetneas. | percs slowly. !

i ! i
i 1] 1 I
Barnsdall: ! 1 ] !

3 |Severe: |Mcderate: IModerate: |SLlight.
| floods. { floods. | floods. |
1 El ]

1 1 ) l
Bates ! '

b, Bemamcma e 18light Slight tModerate: {Slight.
| | slope. |
] | ! |

Catoosa: ! | ! !
161 ] | ! !

Catoosa part | Slight Slight |Moderate: |Slight.
] | depth to rock, !

i ‘ E slope. =l
{ ]

Shidler part——~—-—- — | Severe; IModerate: |Severe: | Severe:
| large stones, { large stones, ! depth to rock, | large stones.
| ! too clayey. | large stones. |
I ] 1
i I 1 I

Choska | ' | !

7 |Severe: IModerate: IModerate: [Slight.
| floods. { floods. | floods. |
I } ] ’

1 1 )
Cleora: ! ! ! !

8, 9 |Severe: IModerate: IModerate: |Slight.
| floods. | floods. | floods. |
1 4 ]

1 i 1] ’
Corbin: ! ! ! |

L0 TR f P ———— IModerate: [ESTRT-1 ] A——— IModerate: !Slight.

| percs slowly. { | percs slowly. !
1 i ! ! !

12 | | ! !

Corbin part-~~~-----lModerate: 1Slightemmenmeannnnans IModerate : ISlight.
| percs slowly { | percs slowly. !

i ! ' |

Pawhuska parte—e-- - | Severe: 1Slightesnaanmasmmaaa | Severe; |Slight.
| peres slowly. ! | percs slowly. !

! 1 ] }
1 i 1 I
Coweta: | | H ;
113: ! ' ! !

Coweta part————————- 1Slight 1S1ight |3evere: 1Slight.
! ! | depth to rock, !

] | | slope, |
i H | large stones. !

] ] t
i I 1 i

Bates parte-ms—-a=- ~—13light {Slight {Moderate: |Slight.
] ! ! slope. |
1 ) 1 i
i 1 ] 1

See footnote at end of table.
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SOIL SURVEY

TABLE 10.-~RECREATIONAL DEVELOPMENT--Continued

! ] |
Soil name and ! Camp areas Picnic areas ' Playgrounds | Paths and trails
map symbol | ! |
| ! |
i ! |
Darnell: | ! ! |
11y ! ! ! !
Darnell parte~~sse-- 1SLlight 1Slight 1Severe: |Slight.
| i { depth to rock, |
= Il ! slope. E
I I
Stephenville part---|Slight |slight IModerate: 1Slight.
} ] ] t
| i i slope. 1
! ! ! !
Dennis: ! ! | |
LR [T —— IModerate: 1S1ight mmammismmmmismams {Moderate ; |Siight.
| wetness, ] | percs slowly, ]
| percs slowly. ! | slope, |
| | | wetness. |
1 | | ! |
17: ! | ] !
Dennis partess=mmaa=|Moderate: 1Slight memem e e IModerate: |Siight.
| wetness, | | percs slowly, H
{ percs slowly. | { alope, )
ll } | wetness. E
i 1
Carytown part--—e- - | Severe: |Severe: Severe: |Severe:
| wetness, | wetness. wetness, | wetness.
| percs slowly. 1 percs slowly. !
18, : : i
Dennis part---—es-~-|Moderate: {Slight emmemeeneme———=|{Moderate : 1SLight.
| wetness, i | percs slowly, H
| percs slowly. ! | slope, !
; : | wetness, E
Verdigris partees---{Severe: |Severe: Severe: 1Slight.
II flocds. i floods. I floods. |
]
I
Dougherty: | | | |
19, 20~~=mmmmmmm~————|Moderate: IModerate: |Moderate: {Moderate:
i= too sandy. E too sandy. i too sandy. II too sandy.
[}
Eufaula: ! ] |
21 |Moderate: |Mocerate Severe: |Moderate:
! too sandy. E too sandy | slope. | too sandy.
1 1 ‘
122 | | ! I
Fufaula parte-----—{Moderate: |Moderate: Moderate: {Moderate:
| too sandy. : too sandy. too sandy. too sandy.
Dougherty part——----|Moderate: |Moderate: Moderate: Moderate:
too sandy. i too sandy. }I too sandy. too sandy.
Foraker: i i
123; ) | {
Foraker parteessm--—-|Severe: |Severe: | Severe: Moderate:
slope. | slope. | slope. too clayey,
i E slope.
Shidler parte—e—-- ~ | Severe: |Moderate: Severe: |Moderate;
| large stones. | too clayey, | depth to rock, | tooc clayey.
| il large stones. | large stones. E
!
Gasil: | ! |
24 |Slight 1Siight Moderate: 1Siight.
| i slope. '
| | |
Grainola: | | !
125: ! ] H |
Grainola part—a—-- ~| Severe: |Severe: | Severe: {Moderate:
| alope. | slope. | slope. | slope,
; ! ! : too clayey.
H ]

See footnote at end of table,



OSAGE COUNTY, OKLAHOMA

TABLE 10.--RECREATIONAL DEVELOPMENT-~Continued

i slope.
t
3

See footnote at end of table.

|
I
i
1

| | i
Soil name and Camp areas ] Picnic areas ! Playgrounds { Paths and trails
map symbol ! ! )
! L ! |
| ! J {
Grainola: | ! | |
T25: | ! ) !

Shidler partese—eee- ISevere: IModerate; |Severe: iModerate:
| large stones. ! too clayey, | depth to rock, | too clayey.
H | large stones, { large stones,

i i | |
Kiomatia: | | ! |
oL JO - SR— - Severe: |Severe: | Severe: | Severe:
I| floods. E floods. E floods. | floods.
t
1 1 ]
Konawa : ! ] ) |
28 IModerate: |Moderate: {Moderate: IModerate:
E too sandy. E too sandy, | too sandy, | too sandy,
i 1 | |
Lightning: ! | | H
29 | Severe: |Moderate: | Severe: {Moderate:
| floods, } floods, | percs slowly, | floods,
| percs slowly, | wetness. | wetness, ! wetness.
i wetness. E E floods.
1
I ] 1
Lula: ; | | )
30 |silgnt {Slight~~ﬁ~~~~~~~~~~-lModerate. }Slight.
] | | slope. !
1 ! i i
Mason: } | | !
31 | Severe: |Moderate: |Mcderate: {Slight .
| floods. | floods. | percs slowly, !
! ! | fioods. |
| = ! ’
32 |Severe: {Moderate: |Moderate: 1Slight.
| floods. | flocds. | percs slowly, }
i ! | floocds, }
| ] | slope. |
] [ t |
1 i i 1 1
33: ] ] ] i

Mason partessase——|3evere: {Moderate: iModerate: ISlight.
| floods, | floods. ! percs slowly,
| | | flocds. |
! ) ! !

Drummond part—~e-- ~— | Severe: iModerate: |Severe: {Moderate:
| fioods, | floods, | percs siowly. | wetness.
| percs siowly. | wetness. ! |
I i
) 1 1 ]

Minco: ! | | !
34 |8light TR 3ol FR——— o T 1Siight,
! 1 i slope. !
a ! ! ]
Niotaze: ! | | |
135: } } ! ]

Niotaze part------—|Moderate: |Moderate: 1Severe: |Moderate:
! slope, | slope. | slope. | wetness,
! wetness. | ! !
| ) ] |

Darnell part-e~—--.- ~— | Severe: |Moderate: |Severe: | Severe:
| large stones. ! large stones. | depth to rock, | large stones.
| | } large stones.

1 | ! ! !
36: | i | |

Niotaze parte-e—----lSevere: |Severe: |Severe; |Moderate:
| slope. | siope. | slope. | wetness,
; ! i | slope.

; i i ]

Darnell pArtemesme=- |Severe: |Severe: |Severe: |Severe:
| large stones. | slope. { depth to rock, | large stones,
: | I iarge siones,

\ ) i !
37! : . ,

Niotaze part=~-------:Severe: ;. Severe: isevere: ‘Severe:

E slope. slope.
]

| slope.
|

115
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TABLE 10.~~RECREATIONAL DEVELOPMENT--Continued

od
percs alowly.

od
percs slowly.

! | |
Soil name and i Camp areas ! Picnic areas ! Playgrounds | Paths and trails
map symbol | | | |
1 ! ! |
! | ! |
Niotaze: ! ] | H
137: ] i | !
Darnell parte—e———-- |Severe: |Severe: iSevere: }Severe:
| large stones. | slope | depth to rock, | large stones.
] E | large stones. !
{ i i 1
Norge: ! ! ] |
38, 39, 4lecmmammem — Moderate: 151ight emm e e e e emne | Mod erate s }Slight.
{ percs slowly. ! | percs slowly, H
| ) | slope. !
| | 1 |
4p |Moderate: |Slightewmmeaemeamee— | Severe: !Slight.
| percs slowly. | | slope. !
1 | i i 1
42 | ! | !
NOrge parte---we----!Moderate: {Slight—emmmaemmeee—|Moderate: !Slight.
| percs slowly. 1 ! percs slowly, H
| i | slope. ]
} { ] 1
Dennis partese—----—|Moderate: 1Slight—eeweacneae———|Moderate: 1Slight.
| wetness, ! | peres slowly, }
! percs slowly. ! | slope, !
{ ! | wetness, |
| i i |
Prue parte—e—escemo- {Moderate: |8lighteemmmmecmmmeea- IModerate : |Slight.
i percs slowly. é E peres slowly. I
1 ]
Tu3; : ! | !
Norge parte—==—~-----|Moderate: |Slight mmmmmmmemmmeeea |Moderate : }Slight,
| percs slowly. } | percs slowly, !
| | | siope. |
| | ! ]
Pawhuska parteseee—- 1Severe: 181light cmmmmmmcmmenenn | Severe: 1Slight.
| percs slowly. ; II percs slowly. i
]
]
Oil-waste land: ! i ! )
Y ! e i —n ' — | ——
! | i ]
Okemah ! | | i
45 IModerate: |8light=mmammeaanmaee—|Moderate: |Slight.
| percs slowly, ] | percs slowly, !
i wetness. ! i wetness. }
]
i 1 1
Osage: i | | |
46 1Severe: |Severe: |Severe: |Severe:
| floods, i wetness, | wetneas, | wetness,
| wetness, | floods, ! floods, | too clayey.
! percs slowly. i too clayey. |I peres slowly. ]
i
] i 1
Parsons H 1 ! }
BT, BBemmm e {Severe: iModerate: 1Severe; IModerate:
| percs slowly. =I wetness. i percs slowly. | wetness.
t
1
Tug: i : | !
Parsons partase—----|Severe: IModerate: {Severe: {Moderate:
| peres slowly. | wetness. | percs slowly. | wetness.
| ! !
Carytown parte-----—|Severe: | Severe: | Severe: | Severe:
| wetness, | wetness. | wetness, | wetness.
| percs slowly. i | percs slowly. !
| | }
Pits: ! | ] |
50 i — ! e i — i -
H ! ! !
Prue: | J | !
51 {Moderate: 1ISligh‘f.--—----------'--—-EM erate: }Slight.
) | !
| | | |

See footnote at end of table.



OSAGE COUNTY, OKLAHOMA

TABLE 10.--RECREATIUNAL DEVELOPMENT--Continued

Scil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol
Pursley Variant:
52 Severe: Moderate: Moderate: Slight.
floods. floods. floods,
Roebuck:
53 Severe: Moderate: Severe: Moderate:
floods, flocds. floods, floods,
percs siowly. peres slowly. too clayey.
Shidler
15y Severe: Moderate: Severe: Severe:
large stones. large stones. depth to rock, large stones.
large stones.
Steedman:
55, Hbmmmmmmm————— ~{Moderate: Slight~mememmem~e———|Moderate: Slight.
percs slowly, percs slowly,
wetness. slope,
wetness.
157:
Steedman part———-- -—|Severe: Severe: Severe: Severe:

Coweta partemmmmmmms

158:
Steedman part-~—--. —

Coweta partemmmmmmm

Stephenville:
159:

large stones.

evere:
large stones.

Severe:
slope,
large stones.

Severe:
large stones,

large stones.

Severe:
large stones.

Severe:
large stones,
slope.

Severe:
large stones,

'
I
:
i
!
!
|
1
:
s
:
|
:
:
|
!
!
i
z
|
:
|
:
:
|
|
|
:
:
is
:
i
i
|
:
!
:
:
|
:
|
:
|
:
|
|
:
:
:
:
:
!
:
|
;
i
|
|
:
|
!
o
|
|
1
{
|

Stephenville parte~=|Slighteeemeeecceeeeee|Slight~eememme e
|
Darnell part Slight HEYET{; ] A" -
|
[}
:
Stoneburg: !
180 {
Stoneburg part Slight 1S1ight e e e
|
Lucien part. Slight |SLIight mmm e e e
|
Summit: }
61 Moderate: IModerate:
percs slowly, | too clayey.
too clayey. |
i
!
162, i
Summit parte~—e—eeeee- IModerate: IModerate;
| percs slowly, | too clayey.
| too clayey. ]
! !

See footnote at end of table.

large stones,
slope,

Severe:

depth to rock,
alope,

large stones.

Severe:
large stones,
slope.

Severe:
depth to rock,

slope,
large stones.

Severe:
slope.

Severe:
depth to rock,
slope.

Severe:
siope,

Severe:
depth to rock.

o clayey,
res slowly,

Mod rate
pe
slope.

Severe:
slope.

large stones.
Severe:
large stones.
Severe:

large stones.

Severe:
large stones.

3light.

Slight.

Slight.

Siight.

Moderate:
too clayey.

Moderate:
too clayey.
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SOIL SURVEY

TABLE 10.-~-RECREATIONAL DEVELOPMENT--Continued

] []
1 H
Soil name and { Camp areas 1 Pigcnic areas Playgrounds Paths and trails
map symbol E i
L
i !
Summit ¢ ! |
62: ! !
Shidler parte--—----|Severe: Moderate: Severe: Severe:
large stones. large stones. depth to rock, large stones.

large stones.

! |
! !
| i
] i
| i
| i
i |
| ) |
| ' |
| ! |
: | |
Teller: ) i |
63 Slight }Slighteammammmmmmane|Moderate : 1Slight.
| | slope. !
i | ! !
Vanoss: i i | )
64 181ight 1Slight |Siight ISlight.
| ! ] !
65 IR T S L ET S T— —!Moderate: {Slight.
| ] | slope. i
] ' i |
Verdigris: ! ! ! }
64 |Severe: |Severe: |Moderate: 18light.
| floods. i floods. i floods, !
| !
167 1Severe: |Severe: |Severe: |Siight.
; floods. E floods. % floods. |
i {
Wolco: ! H | |
68 IModerate: IModerate: Moderate: {Moderate:
| too clayey, | too clayey. ! percs slowly, ! too clayey.
i percs slowly. | ! too clayey. !
i i !
169: ! | ! |
Wolco parteme——e—- —|Moderate: {Slightemmeemmmmmeeee | Moderate: 1Slight.
| peres slowly. ! | percs slowly. |
| 1 ] |
Dwight parteee—e—---|Severe: |Moderate: |Severe: |Slight,
i percs slowly. % wetness. | percs slowly.
1 ]
) 1 ]
Wynona : ! | | |
70 |Severe: IModerate: 1Severe: IModerate:
| floods, | wetness, | floods, | too clayey,
| wetness. | floods, | wetness. | wetness,
E ! too clayey. { { floods.
L L

1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the
composition and behavior of the whole mapping unit.
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TABLE 11.—~BUILDING SITE DEVELOPMENT

119

["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the

Glossary.
soil was not rated]

See text for definitions of "slight," "moderate," and "severe."

Absence of an entry means

tooc clayey.

low strength.

shrink-swell,
low strength.

low strength.

Severe:
shrink-swell,
low strength.

8
Llow strength.

shrink-awell,
low strength.

low strength.

|Severe:
low strength,
shrink-swell.

! H Dwellings Dwellings | Small
Soil name and | Shallow | without with |  commercial | Local rcads
map symbol {  excavations | basements basements ! buildings | and streets
! ] } |
| | i
Apperson: ' | i
1 |Severe: |Severe: Severe: |Severe: Severe:
too glayey, ! shrink-swell, | low strength, | low strength, | low strength,
depth to rock, |} low strength, | shrink-swell, | shrink-swell, shrink-swell.
Wetness. | wetnesa. | wetness. | wetness,
1
12: i i ;
Apperson part----—|Seversa: |Severe: }Severe: | Severe: Severe:
too clayey, { shrink-swell, low strength, | low strength, low strength,
depth to rock, | low strength, shrink-swell, | shrink-swell, shrink-swell,
| wetness. ! wetness, wetness. } wetness,
]
| | |
Dwight partesww.—.|Severe: 1Severe: Severe: {Severe: Severe:
too clayey. ! low strength, low strength, | low strength, low strength,
{ shrink-swell. shrink-swell. | shrink-swell. shrink-swell.
i i
i ]
Barnsdall: ! ! | ! !
3 IModerate: {Severe: Severe: | Severe: |Moderate:
! floods. | floods. floods. | floods. | flocds,
! ! low strength,
! 1 { shrink-swell.
| | !
Bates: ] | ! !
R -— |Moderate: |Moderate: IModerate: |Moderate; |Moderate:
! depth to rock. ! shrink-swell. | depth to rock, | shrink-swell. | depth to rock,
| | shrink-swell. | ashrink-swell.
| s
Catoosa: ! }
6. ! ]
Catoosa part--—----|Severe: {Moderate: !Severe: Moderate: Severe:
! depth to rock. | low strength, | depth to rock. low strength, low strength.
) | depth to rock, | depth to rock,
! ! shrink-swell, | | shrink-swell.
! f ]
i
Shidler part—-----|Severe: Severe: |Severe: |Severe: Severe:
} depth to rock. depth to rock, ! depth to rock, ! depth to rock, | depth to rock,
f E low strength. i low strength. | low strength. ; low strength.
! : | !
Choska: i I ]
7 Severe: Severe: |Severe: |Severe: IMcderate:
floods. floods. | floods. | floods. ! floods,
} ! low strength.
| ! ! !
Clecra: ! | | !
8, Qummemma s —|Severe: |Severe: |Severe: 1Severe |Moderate:
floods. floods. | floods. ! floods floods,
{ | low strength.
i
3
Corbin: ! ! ! |
10, Memewo————— [Moderate: Severe: |Severe: |Severe: Severe:
| too clayey. shrink-swell, | shrink-swell, | shrink-swell, shrink-swell,
) low strength. | low stremgth. | low strength. low strength.
! ) !
e | : |
Corbin parteemee- IModerate: Severe: 1Severe: }Severe: |Severe:
too clayey. ! shrink-swell, | shrink-swell, shrink-swell,
] ]
] ]
!
| !
| |
| !
{ !

'
]
)
!
Pawhuska part-—-—-|Severe:
1
'
]
!

See footnote at end of table.

!
|
!
!
!
!
! shrink-swell,
b
i
!
!
]
|
!
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SOIL SURVEY

TABLE 11,--BUILDING SITE DEVELOPMENT-—Continued

Carytown part--—-—|Severe:

| wetness,
! too clayey.
1
118 f
Dennis part—------{Severe:
wetness,
too clayey.

Verdigris part—-—{Severe:

|Severe: Severe: Severe:
shrink-swell, shrink-swell, shrink-swell,
wetness, wetness, wetness,

! |

[Severe: |Severe: Severe:

| shrink-swell, wetness, shrink-swell
low strength. shrink-swell, low strength

low strength.

Severe:
shrink-swell,
wetness.

shrink-swell.

Severe:

}

|

|

|

|

1Se

| low strength,
]

!

]

|

| floods.
!

| | Dwellings | Dwellings | Small
Soil name and | Shallow } without ) with | commercial ! Local roads
map symbol } excavations basements i basements & buildings and streets
L
| ] !
Coweta : ] ! !
h13: | ! !
Coweta part——---—|Moderate; Moderate: |Moderate: IModerate: Moderate:
! slope, depth to rock, | depth to rock, | depth to rock, depth to rock,
| depth to rock. slope. i slope. } slope. slope.
t
]
Bates part------——|Moderate: Moderate: IModerate: [Moderate: Moderate:
} depth to rock. shrink-swell. | depth to rock, | shrink-swell. | depth to rock,
! E shrink-swell. 1 5 shrink-swell.
! i
Darnell: | | | | {
T1y: ! | f ! !
Parnell part------|Moderate: {Moderate: Moderate: [Moderate: IModerate:
! depth to rock. | depth to rock. | depth to rock. { depth to rock, | depth to rock,
} ; ! slope. ; low strength.
!
Stephenville part-|Moderate: Slighte——ee~n---=Moderate: IModerate: |Moderate:
| depth to rock. E depth to rock { slope. { low strength,
| i !
Dennis: ] { | | |
15, 16mmccmasen~—m—|Severe: |Severe: ISevere: [Severe |Severe:
wetness, | shrink-swell, | wetness, | shrink-swell, low strength,
too clayey. ! low strength, | shrink-swell, | low strength. shrink-swell.
| | low strength. |
1 f | |
17: ! ! } |
Dennis part——-——---|Severe: Severe: |Severe: |Severe: {Severe:
wetness, shrink-swell, | wetness, | shrink-swell, low strength,
too clayey. low strength. | shrink-swell, | low strength. shrink-swell.
| low strength, |
1 !
!
!
|
1
|
H
|
!
|
|
|
|
!
!

Dougherty:
19 Moderate:
cutbanks cave.

:
)
I
]
|
!
f
} floods.
|
!
!
]

oo [N —— Y, [~V S -
; cutbanks cave.
|

EBufaula:
- [ ——— 7 171 T
| cutbanks cave.
i
1
Tz |

Eufaula paprt-—-—-|Severe:
cuthanks cave.

Moderate:
cuthanks cave,

Dougherty part--—

Foraker:
T23:

Foraker parte—-—---|3evere:
wetness,
slope,
too clayey.

See footnote at end of table.

Severe: | Severe: Severe:
floods. | floods. floods.
]
|

Slight—--~~~~h-iSlight~———ﬂ--~--

]
]
!
|
EIET L —
|
| SLeght—mmmmmme [ SLi gt mmm e [ Moderate:
4
!
|

| slope.
Moderate Moderate: Severe:
slope slope. slope.
H
Slight ————mememe= | Slight e e = | Slighf e e e e

S1ightmmmmmmmem— | SLEghEermsmsmcsmeace | SLAGHE wrrr s

Severe: Severe: Severe:
slope, slope, low strength,
shrink-swell, shrink-swell, slope,

low strength. low strength. shrink-swell.

IModerate:
| low strength.
!

slope.

iSlight.
1

}
|Moderate:
| low strength.

Severe:

low strength,
slope,
shrink-swell.



0SAGE COUNTY, OKLAHOMA

TABLE 11,--BUILDING SITE DEVELOPMENT--Continued

depth to rock.

depth to rock,
low strength.

depth to rock,
low strength.

depth to rock,
low strength.

depth to rock,
low strength.

! Dwellings ! Dwellings Small
Soil name and Shallow | without ! with commercial | Local roads
map symbol excavations | basements | basements buildings ! and streets
] |
i !
Foraker: | !
Shidler part-—-——-— |Severe: !Severe: Severe Severe!
!
!
|
f

Casil:
2“

Grainola:
T25:
Grainola parte---—

Shidler parteeseee-

Kicmatia:

S

1

(R —

Konawa:

)

Lightning:
20

Lula:
R e e -

Mason:
E A ———

133;

Mason part=—e————

Drummond partee---

Minco:
)]
-

Niotaze:
135:
Niotaze parte—————

See footnote at

!
!
|
H
!
!
| Severe:
]
i
i
!
;Slight-—-————-———
!

Severe:
too clayey,
slope.

!
Severe:
depth to rock,

t

Severe:
floeds,

I too sandy.
!

Severe:
floods,
too sandy.

IR T S——

|Severe:
wetness,
floods,

too clayey.

Moderate:

too clayey,
| depth to rock.
]

Mcderate:
too clayey,
| flocds.
|

H

!

Moderate:
too clayey,
floods.

Severe:
too clayey,
wetness.

{

Slight ememmmmme e
!

|
!Severe:
! wetness.

end of table,

IModerate:

! low strength,
!

1

i

Severe:
slope,
shrink-swell,
low strength,
!
|Severe:
! depth to rock,
low strength.

Moderate:
low strength.

Severe:
low strength,
slope,
shrink-swell.

|

!

1

]

!

)

]

|

!

|Severe:

| depth to rock,
| low strength.
]
1
!
!
f
!
!
!
i
t
f
!

|Severe: Severe:

| floods. floods,

!

!

Severe: Severe:

! floods. floods.,

f

f

Slighte—eememmeee [S11ght mm e e e

!

!

|Severe: Severe:
floods, low strength,
shrink-swell, floods,
low strength. shrink-swell.

!

!

IModerate:

| shrink-swell,
low strength,

Severe:

v
floods.

Severe!

!
!
!
!
!
!
!
!
|
f
| floods.
f

!

!

Severe:
floods,
shrinl-swell,
low strength.

Moderate:
low strength,

Severe:
shrink-swell,
low strength.

¥
i

Moderate:
shrink--swell,
low strength.

Severe:
floods,

Severe:

loods.

=]

Severe:
wetness,
floods,
shrink-swell.

!
Moderate:
low strength.

|
!
!
|Severe:
shrink-swell,
low strength,
wetnesas.

low strength.

low strength,
slope,
shrink-swell.

|

]

!

!

|

|

|

I

!

!

!
gModerate:
!

!

!

]

|

!

!

|

! :

| depth to rock,
! low strength.
Severe:

| floods.

Severe:
floods.,

!

i

Moderate:
slope.

Severe:
low strength,
tloods,
shrink-swell.

Moderate:
shrink-swell,
low strength.

floods,
shrink-swell,
low strength,

Moderate:
low strength,
alope.

{Severe:
! shrink-swell,
low strength.

Severe:
low strength,

{Severe:
low strength,
slope,
shrink-swell.

!

|Severe:

| depth te rock,
| low strength.

1
|
f
| Severe:
floods.

Severe:
floods.

Moderate:
| low strength.

Severe:
! low strength,
I floods,
shrink-swell.

iModerate:
{ low strength,
! shrink-swell.

Moderate:
floods,
shrink-swell,
floods.

|Moderate:
| floods,
shrink-swell,
floods.

{Severe:
! low strength,
shrink-swell.

!
Moderate:
low strength.

Severe:

| low strength,
! shrink-swell,
]

t

!

121
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SOIL SURVEY

TABLE 11.--BUILDING SITE DEVELOPMENT--Continued

large stones.

large stones.

e
large stones.

! large stones.

depth to rock,
low strength,

i Dwellings Dwellings | Small
Soil name and ! Shallow without, with commercial Local roads
map Symbol ! excavations basements basements butldings and streets
]
!
!
Niotaze: ! |
Darnell part---——|Severe: Severe: Severe: ! Severe: Moderate:
]
}
!
3
]
!

136:
Niotaze part-———---|Severe:
| wetness.
§
|

'

Darnell part--—-|Severe:

| large stones.

137: |
Niotaze part----—|Severe:
! wetness.

1
!
1
]
]
I

Darnell parte—----}Severe:

| large stones.

Norge: ]
38, #1eomemcweew |Moderate:
! too clayey.
i
'
39, U0emmm——mme—e— [Moderate :
| too clayey.
|
E
Tyz: !
Norge partewm-—--—|Moderate:
too clayey.

wetness,

]

|

!

!
Dennis part-——--—|Severe:

1

]

! too clayey.
]
]
]

Prue part—-————w--|Severe:

too clayey.
11&3:
Norge part-—-———---Moderate:
too clayey.

Pawnuska parte---|Severe:

!
|
!
!
1
1
!
1
]
!
]
]
]
]
]
!
!
!
]
]
t
]
1
]
1
I

too clayey.
Oil-waste land:
Ity —
Qkemah:
U5t s e e | SeVeEre:
too clayey,
wetness.

See footnote at end of table.

Severe:
shrink=-swell,
low strength.

i
'
!
£
!
J
|
!
}
|
]
!
!
!
|
!
| Severe:

| large stones,
!

!

Severe:
shrink-swell,
low strength.

|
1]

Severe:

large stones.
!
!
Moderate:

low strength,
shrink-swell,

Moderate:
low strength,
| shrink-swell.

Moderate:
low strength,
shrink-swell.

shrink-swell
low strength.

low strength
shrink-gwell.

!

3

]

]

]

!

I

]

]

]

|

!

]

1

]

!

!

i

!
|Moderate:
| low strength,
! shrink-swell.
!
1Severe:
|

|

|

]

3

]

]

|

]

1

!

;

!

]

I

shrink-swell,
low strength.

Severe:
low strength,
shrink-swell.

Severe:
shrink-swell,
low strength,
wetness,

Severe:
large stones.

Severe:
shrink-swell,
low strength,
wetness,

large stones,

Moderate:
low strength,
shrink-swell,

Moderate:
low strength,
shrink-swell.

Moderate:
low strength,
shrink-~awell.

Severe:
wetness,
shrink-swell,
low strength,

Severe:
low strength,
shrink-swell.

Moderate:
low strength,
shrink-awell.

Severe:
shrink-swell,
low strength,

Severe:
low strength,
wetness,

)
]
!
!
|
|
|
!
!
|
|
!
!
!
!
:
!
!
!
!
!
!
:
|
!
!
!
!
|
!
{
i
E
!
}
|
!
|
!
!
!
!
|
i
!
]
!
}
!
g
{
{
|
!
|
!
!
|
]
|
!
i
! shrink-swell.

Severe:
shrink-swell,
low strength.

Severe:
large stones.

Severe:
shrink-swell,
low strength.

Severe:
large stones.

Moderate:
low strength,
shrink-swell.

low strength,
shrink-swell,
slope.

Moderate:

low strength,
shrink-swell ,
slope.

Severa:
shrink-swell,
low strength,

!

!

!

)

|

|

!

!

J

!

i

!

!

|

!

!

|

|

!

]

!

i
[Moderate:
!

!

|

|

|

!

!

!

]

[}

!

!

!

!

|

|
ISevere:
| low strength,
{ shrink-swell.
|
Moderate:

low strength,
shrink-swell.

| Severe:
{ shrink-swell,
low strength.

Severe:
shrink-awell,
low strength.

Severe:
low strength,
shrink-swell.

Severe:
slope.

Severe:
low strength,
shrink-swell.

Severe:
slope.

Severe:
low strength.

|Severe:
| low strength.

Severe:
low strength.

!
!
!
!
!
|
|Severe;

| low strength,
| shrink-swell,
!

Severe:

low strength,
shrink~awell,

Severe:
low strength.

| Severe;
low strength,
shrink-swell.

low strength,

|

i

]

3

!

1

]
fSevere:
)

! shrink-swell.
!

!



OSAGE COUNTY, OKLAHOMA

TABLE 11.~~BUILDING SITE DEVELOPMENT--Continued

1Y O A ———

Severe:
wetness,
too clayey.

Severe:
wetness,
shrink-swell,

low strength,

Severe:
wetness,
shrink-swell,
low strength.

Severe:
wetness,
shrink~swell,
low strength‘

Severe:
low strength,
shrink-swell.

| Dwellings ! Dwellings Small
Soil name and | Shallow without with commercial Local roads
map symbol | excavations basements basements buildings and streets
|
|
Osage: i
T ————————— 1 Severe: |Severe: Severe: Severe:
| wetness, wetness, wetness, wetness, wetness,
| flocds, flocds, floods, floods, floods,
| too clayey. shrink-swell. shrink-swell. shrink-swell. shrink-swell,
]
Parsons: !
!
|
|
|
|
|

1149:
Parsons parte-ea-.

Carytown part-——--

Roebuck:

¢ T

Shidler

L ————

Steedman:
G T S —

157:
Steedman parf—————

Coweta parte———-

158;
Steedman partew-—-

}Severe:
{ wetness,
too clayey.

1

]

)

]

!

|Severe:

| wetness,
| too clayey.
!

]

— 1

!

floods,
too sardy.

iSevere:
| floods,
E too clayey.
i
!

|Severe:

| depth to rock,

| large stones.

|Severe:
! wetness,

too clayey.

|Severe:

| wetness,
too clayey,
large stones.

Moderate:
slope,

oo clayey,

lope,
large stones.

Severe:
T
8

Sese footnote at end of table.

]
!
|
1
!
1
=1
]
i\ depth to rock.
]
|
;
{
)
|
H

Severe:
wetness,
shrink-swell,
low strength.

1Severe:
shrink-swell,
wetness,

Severe:
low strength,
shrink-swell.

floods.

Severe:
floods,
shrink-swell,
low strength.

Severe:

depth to rock,

large stones,
low strength,

Severe:
wetness,
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength,
large stones.

Moderate:

depth to rock,

slope.

Severe:
slope,
shrink-swell,

!
|
|
!
!
]
!
|
|
|
!
!
!
|
!
i
!
|
!
|
|
!
!
1]
!
!
!
!
i
!
|
i
|
i
i
|
|Severe:
!
!
|
!
|
!
|
!
!
]
!
:
|
!
|
|
J
i
i
!
!
!
!
|
i
!
i
i
!
|
!
!
!
!
!
!
| low strength.
i
i

Severe:
wetness,
shrink-swell ,
low strength.

Severe:
shrink-swell,
wetness.

Severe:

| low strength,
! shrink-swell.
|

Severe:
floods.

{Severe:
| flocds,
shrink-swell,
low strength.

|

|Severe:
depth to rock,
large stones,
low strength.

Severe:
wetness,
shrink-swell,
low strength.

I

1

1

i

]

1]

]

]

!

1

I

i

1

1

1

1

|

1

)

]

]

{Severe:

| low strength,
! shrink-swell,
! large stones.
1

1

|Mederate:

|
1
1
|
|
I
]
!
]
I
]
]
3
i

depth to rock,
slope.

Severe:

slope,
shrink-swell,
low strength.

Severe:
wetness,
shrink-swell,
low strength.

Severe:
shrink-swell,
wetness,

Severe:
low strength,
shrink-swell.

floods.

Severe:
floods,
shrink-swell,
low strength.

Severe:
depth to rock,
large stones,
low strength.

Severe:
wetness,
shrink-swell,
low strength.

Severe:

slope,

low strength,
shrink-swell.

Severe:
slope,

Severe:
slope,
low strength,

i
i
t
)
]
b
!
|
]
1
!
!
]
!
t
i
]
t
I
]
]
1
!
I
|
|
|
]
t
!
{
}
t
1
i
1
]
1
]
I
I
!
i
1
|
1
]
|
!
3
4
]
]
1
]
|Severe:
|
!
|
]
)
]
I
]
]
1
]
1
|
|
)
i
|
1
1
I
1
|
]
]
[
1
i
1
1
!
i
1
t
|
!
|
)
]
]
1
1
!
!
)
(]
)
t
1
)
1]
]
1
|
!
1
)
|
| shrink-swell.
1
t

Severe:
low strength,
shrink-swell.

Severe:
shrink-swell,
wetnessa.

Severe:
low strength,
shrink-swell,

1

i

!

:

I

:

}

]

+

!

I

3

!

f

i

!

!

:

|

!

|

!

I

!

!

|

]

1

|

i

|

|

!

|

|

!

]

I

!

]
IModerate:
\ floods.
|
|
|
]
f
]
I
!
!
|
!
1
3
]
]
!
]
]
|
|
!
]
|
]
1
]
!
1
]
!
!
H
]
]
I
!
i
!
!
t
1
!
|

Severe:
floeds,
shrink-swell,
low strength.

Severe:

depth to rock,
large stones,
low strength.

Severe:
low strength,
shrink-swell.

Severe:
low strength,
shrink-swell,
large stones.

Moderate:
depth to rock,
slope.

Severe:
low strength,
slope,
shrink-swell .



SOIL SURVEY

TABLE 11.,—BUILDING SITE DEVELOPMENT--Continued

! Dwellings ] Dwellings | Small '
Soil name and Shallow | without ! with I commercial {  Local roads
map symbol ! excavations | basements ! basements 1 buildings ! and streets
! ! | i |
) { ! | i }
Steedman : f i ! i
Coweta parte--——|Severe: |Severe: |Severe: | Severe: |Severe:
: slope. ; alope. | slope, ! slope. E slope.
¥
I ] I ] ]
Sbephenville. ! ! | i
15g: i ! | !
Stephenville part-{Moderate: iSiight—————————w-{Moderate: {Moderate: {Moderate:
i depth to rock. E ! depth to rock. ; slope. E low strength.
t i i
Darnell parteeww..{Moderate: IModerate: iModerate: Moderate: 'Moderate:
{ depth to rock. | depth to rock. | depth to rock. depth to rock. ! depth to rock,
! | ! ! low strength.
! ! ! !
Stoneburg ! ] ! !
601 ! ! ! !
Stoneburg part--—!Severe: |Moderate: |Severe: {Moderate: {Moderate:
! depth to rock. | depth to rock. | depth to rock. depth to rock, | depth to rock.
! § slope.
]
I
Lucien part---———|Moderate: Moderate: {Moderate: Moderate: Moderate:
| depth to rock. | depth to rock. i depth to rock. | depth to rock. ! depth to rock.
1 ! ! i
Summit: ! ! ! | !
) [ E——— ¥ !Severe: Severe: |Severe: {Severe:
! too clayey low strength, wetness, i low strength, low strength,
] shrink-awell. shrink-swell, ! shrink-swell. shrink-swell.
! low strength, |
1 ! !
62: i f |
Summit parte-——--. — !Severe: Severe: Severe: |Severe: Severe:
| too clayey low strength, wetness, ! low strength, low strength,
! shrink-swell. shrink-swell , | shrink-swell. shrink-swell.
¢ low strength, |
! f
Shidler partee—---|Severe: !Severe: [Severe: |Severe: Severe:
! depth to rock, depth to rock, | depth to rock, | depth to reck, depth to rock,
]
t

large stones.

large stones,
low strength.

large stones,
low strength.

low strength.

low strength.

Teller:
63 Slight Slight Slight
]
t
! !
Vanoss: !
64, B5—me—msmrmmmmem |Moderate: Moderate: {Moderate:
too clayey. shrink-swell, | shrink-swell,
! low strength. | low atrength.
H 1
Verdigris: ! !
o] S —— VT Severe: | Severe:
{ floods. floeds. | floods.
! |
‘67—-——~——~——~~~—~—1Severe: Severe: |Savere:
| flouds. floods. floeds.
{
]
Wolco: {
fBmem e rme—m———-{Severe: Severe: Severe:
! wetness, wetness, wetness,
! too clayey. shrink-swell, shrink-swell,
|
Ts9: !
Welco parte—-———-
Dwight part———- —

18evere:
! wetness,
! toc clayey.

1
!
[Severe:
! too clayey.
F

See footnote at end of table,

Severe:
wetness,
shrink-swell,
low strength.

Severe:
low strength,
shrink-swell,

wetness,
shrink-swell,
low strength.

ow strength
shrink-swell,

large stones,
low strength.

!
{Moderate:

! slope,
!

Moderate:
" shrink-swell,
! low strength.

Severe:
| floods.
!

|Severe:
floods.

Severe:
wetness,
shrink-swell,
low strength.

!
|
!
!
!

!
{Severe:

| wetness,
shrink-swell,
low strength.

! low strength,
| shrink-swell,
]
t

large stones,
low strength.

Moderate:
low strength.

Moderate:
low strength,
shrink-swell.

Severe:
floods.

Severe:
flocds.

Severe:
low strength,
shrink-swell.

Severe:
low strength,
shrink-swell,

ISevere:
low strength,
shrink-swell.,




OSAGE COUNTY, OKLAHOMA

TABLE 11.—BUILDING SITk DEVELOPMENT--Continued

| I Dwellings ] Dwellings | Small !
801l name and | Shallow | without | with ! commercial !  Local roads
map symbol ! excavations | basements ! basements i buildings ! and streets
! f ! ! H
! f ! J |
Wynona: ! f ! ! !
70 e mmmmmmmm—em | SeVEre: {Severe: |Severe: | Severe: |Severe:
| wetness, | wetness, | wetneass, | wetness, ! flocds,
; floods. } floods, ; floods. Jl low strength. Il
I

1Thi:a mapping unit is made up of two or more dominant kinds of soil.

composition and behavior of the whole mapping unit.

See mapping unit description for the
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SOIL SURVEY

TABLE 12.--3ANLTARY FACILITIES

["Shrink~swell" and scme of the other terms that deseribe restrictive soil features are defined in the

Glossary,
rate soils,

See text for definitions of "slight," "moderate," and "severe," and other terms used to
Absence of an entry means soil was not rated]

| Septic tank !} | Trench ! Area ]
Soil name and \  absorption | Sewage lagoon | sanitary | sanitary ! Daily cover
map symbol i fields l areas ! landfill i landfill | for landfill
L
i i
! | ] ! !
Apperson: | ! ! | ]
1 | Severe: IModerate: |Severe: |Severe: | Poor:
| percs slowly, } depth to rock, | too clayey, | wetneas. | too clayey
! depth to rock, | wetness. ! depth to rock, | |
! wetness. ] | wetness. |
1 ! ! ' : '
2: ! ! ! i i
Apperson part---—|Severe; |Moderate: |Severe: [Severe: ! Poor
| percs slowly, | depth to rock, | too clayey, | wetness, { too clayey
| depth to rock, | wetness, | depth to rock, |
E wetness. { { wetness, ! i
]
) ]
Dwight parte——ce—- |Severe: IModerate: |Severe: ISlightewwcammaac {Poor:
| percs slowly. | depth to rock. | too clayey, | | too clayey.
i I i depth to rock. ! ;
13 ] ]
Barnsdall: ; ) ! | |
3 {Moderate: IModerate: |Moderate: |Moderate: |Fair:
| flocds., | seepage. | seepage, | flocds. ! too clayey
| ] i floods, | ]
; E too clayey, E
I
Bates: ] i ]
LT S ——— — | Severe: Severe: |Mcderate: | Stight wmemeeeene|Fair:
; depth to rock. depth to rock, { depth to rock. | thin layer.
|
Catoosa: | ]
T6: } |
Catoosa parte-----|Severe: Severe: |Severe; Slight~—————=w——=|Fair:
depth to rock. depth to rock depth to rock. | ! thin layer.
1]
Shidler parte-e-—|3evere: Severe: Severe: Slighteeeeeeaee—|Poor:
depth te rock. depth to rock depth to rock. | thin layer,
area reclaim,

Choska :
7 Severe:
floods.
Cleora:
8, Jrmemmemeemmeew|Severe:
| floods,
!
!
Corbin: !
10~mmmmmmmmrem e | S@Vere:
| percs slowly.
I
|
[ — | Severe:
| percs slowly.
|
ha: !

Corbin part-——-----|Severe:
! percs slowly.
i

Pawhuska part-—---|Severe:

| percs slowly.

!

Coweta: |

113: !
|
]
!

Coweta part-——-—|Severs:

See footnote at end of table.

depth to rock.

Severe:
floods,
seepage.

Severe:
seepage,
floods,

Moderate:
slope.

Moderate:
siope.

depth to rock.

|Severe:
seepage,
floods.

Severe:
floods,
seepage.

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
| slope.

|Severe:
! depth to rock.
!

|
|
!

Slight~~—~~—e-e—{Poor:
| thin layer.

!
] |
|Severe: 1Goed .
| floods. |
} |
! |
i !
|Severe: 1Good .
| floods, |
| seepage. |
! |
| !
ALY 1) A— wem{Fair:
! | too clayey,
i { thin layer,
I RT3 | A—— ) L} H
! | too clayey,
{ ! thin layer,
| ]
|
|8light e {Fair:
| | too clayey,
; ; thin layer.
|Slight —eommmmmeee {Poor:
i too clayey.
|
|
!
|
!



OSAGE COUNTY, OKLAHOMA

TABLE 12.--SANITARY FACILITIES--Contlnued

! Septic tank | | Trench | Area
Soil name and | absorption ! Sewage lagoon | sanitary ! sanitary | Daily cover
map symbol E fields i areas E land fi1l i land fill | for landfill
1
i i L
| ! | ! |
Coweta: | ! | | H
Bates parte~ee----|Severe: |Severe: |Moderate: }Slight~=~w~——~~|Fair;
i depth to rock. | depth to rock. i depth to rock. ; E thin layer.
i | i
Darnell: ! ; ; i ;
Ny | ' ! ] |
Darnell part------|Severe: |Severe: |Severe: 13evere: |Poor;
| depth to rock. | depth to rock, seepage. ! seepage. | thin layer
| | seepage, | |
! | slope. ' ]
{ ! ! |
Stephenville part-|Severe: {Severe: Moderate: | 8light ——~mmmmmeee | Fair:
| depth to rock. | depth to rock, depth to rock. | ! thin layer.
| | slope. | !
) ) ! ]
Dennis: ! } ' !
LT [ T |Severe: {Moderate: Severe: |Severe: {Poor:
! percs slowly, | slope. | too clayey. | wetness. | thin layer,
! wetness, ! | { | too clayey.
1 ' | ! ! )
17: ] ! ! !
Dennis part—-—-- -— | Severe: iModerate: Severe: |Severe: 1Poor:
| percs slowly, | slope, too clayey. | wetness. | thin layer,
& wetness, ! E | too clayey.
1 1
] ] ]
Carytown part---—|Severe [SET-1,) A— — | Severe: | Severe: |Poor:
| percs slowly, | wetness, | wetness. | too clayey,
! wetness. ! too clayey. ! | wetness,
i ) } | hard to pack.
1 ] } ! ] )
18: | ] ! ! !
Dennis part--——--—|Severe: {Moderate: {Severe: [Severe: |Poor:
| peres slowly, | slope, too clayey. | wetness. | thin layer,
} wetness. | E E too clayey.
] : ]
Verdigris part--—|Severe: [Severe: Severe; !Severe: 1Gocd .
! floods, % floods, floods. i floods. i
]
Dougherty : | ! | H
19, 20~mmameaeae e | SLAGHG ~ e — | Severe: | Severe: TSI T-1 ] A—— ¥ § o1
! F seepage. i seepage. ! ! too sandy
b + I 3
Eufaula: | | | ! |
2 - —|Moderate: |Severe; [Severe: |Severe: |Fair:
E slope. E seepage. i seepage. t seepage. E too sandy
) ]
122: | | ! ! |
Eufaula part-—--—|}Slight—————----— |Severe: Severe: |Severe: |Fair:
! g seepage. seepage. i seepage. E too sandy.
1
] k
Dougherty part----]8light~—~~—==ee-v|Severe; |Severe ST o) ASE—— {Fair:
E ! seepage. | seepage E I too sandy
t t
] ] ] ]
Foraker: | | ! |
123: : ! ! |
Foraker part----—)3evere: |Severe: Severe: | Severe: | Poor:
| peres slowly, | wetness, | wetneas, | wetness, | too clayey,
! slope, | depth to rock, | too clayey, I slope. ! slope.
E depth to rock. | slope. E depth to reek. i
! )
Shidler part--——--|Severe: 1Severe: |Severe: 1Slight —mememm—eew |Poor
! depth to rock., | depth to rock. | depth to rock. | ! thin layer,
! ! | ! | area reclaim.
! i | ! |
Gasil: l | | H {
24 {Moderate: |Moderate: 18light emmmmememam —18light =wmme e | Good ,
E percs slowly. i seepage. E E !
) ] ]

See footnote at end of table.
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SOIL SURVEY

TABLE 12.-=SANITARY FACILLITIES--Continued

| Septic tank | ! Trench ! Area [
Soil name and | absorption | Sewage lagoon | sanitary ! sanitary | Daily cover
map symbol H fields i areas i landfill ! landfill i for landfill
1 1
i L i L
! ] H ] |
Grainola: | | | ' |
125: ! ! | i |
Grainola part—-—--|Severe: 1Severe: |Severe: |Severe |Poor:
! percs slowly, | depth to rock, | depth to rock, | slope | too clayey,
! slope, i slope. | too clayey. ! ! slope.
! depth to rock. i 5 ; E
]
i ] ¥
Shidler part----—|Severe: |Severe: | Severe: |8light = Poor:
{ depth to rock. | depth to rock. | depth to rock. | ! thin layer,
} ! 1 | | area reclaim.
! i | ! 1
Kiomatia: | ! | i i
) Y — |Severe: {Severe: |Severe: {Severe: |Fair;
| floods. | floods, | floods, | floods, | too sandy.
] E seepage. 5 seepage, i seepage
[ i ] i ]
‘27-----—--—-—---—-}Severe: {Severe: {Severe: {Severe: {Fair:
I floods. | floods, | floods, | floods, | too sandy.
! i seepage. i seepage. e seepage
]
I i i
Konawa: ! | ' 1 |
28 ISlight | Severe: {Severe: 15light e sm s e |Fair:
! i seepage. ! seepage. E E thin layer.
i
i ] + 1 I
Lightning: ! | ! ! !
20 m e --!Severe: {Severe: |Severe 1Severe | Poor:
| peres slewly, | wetness, ! wetness, | wetness, | too clayey.
| wetness, | fleods. ! floods, ! floods.
| floods. } | too clayey. i |
] ] ] 1
i ] 4 i
Lula: | ! ! | |
{0 [SN—————— 5 Y-8 B {Moderate: {Severe: 1Slight cmemcnmae | Fair:
| depth to rock. | seepage, | depth to rock. | | too clayey.
! | depth to rock. | i |
| | ] | ]
Mason: | ! ! ! 1
[ — !Severe: 1S1ight ==mm= - ~mwm-|Moderate iModerate: 1Fair:
| percs slowly. | | floods, { Floods, ! thin layer,
{ i % too clayey, i E too clayey.
] i
- [——— -0 T Yo iModerate: IModerate IModerate {Fair:
| percs slowly. | slope. | floods, { floods. { thin layer,
! ! | too clayey. i ! too clayey.
1 ' } ! ' |
33: ] ! ! i |
Mason part--~-—-—|Severe: I SLlightmmm—mmmme — |Moderate: IModerate: !Fair:
! peres slowly. | ! floods, ! floods. { thin layer,
! § s toe clayey. 5 5 too clayey.
[ ] ] i
Drummond part---—|Severe: |Severe: |Severe: |Severe: | Poor:
| percs slowly, | wetness. | too clayey. | wetneas. ! too clayey,
% wetness, F E E { hard to pack.
1
) [} | i
Minco: | i | ) !
3 1slight IModerate: 181light = emmmmm—m—— | S1ig Mt i {Good .
! ! seepage, | ! |
] i slope. | ) |
] i i { !
Niotaze: ! ] | |
135: i | i ! !
Niotaze part--—-—-—-|Severe: {Severe: IModerate: \Moderate: |Poor;
! depth to rock, | depth to rock. | too clayey, | wetness. ! too eclayey.
! percs slowly. | ) wetness, | |
| | E depth to rock. | !
I 1 | |
1 I ] 1} i
Darnell part—---—|Severe: 1Severe: 1Severe: | Severe: I Poor:
! depth to rock. | depth to rock, | seepage, | seepage | thin layer,
! | seepage, | large stones. ! | large stones.
! | slope. ! ! }
} H H i )

See footnote at end of table.



OSAGE COUNTY, OKLAHOMA

TABLE 12.--SANITARY FACILITIES--Continued

wetness.

| Septic tank | ' Trench ! Area
Soil name and ! absorption ! Sewage lagoon | sanitary | sanitary | Daily cover
map symbol E fields ! areas ! landfill E landfill i for landfill
1 t
: ! : : :
1 ] 1 ] i
Niotaze: { i ¢ ! !
136: i ' | | !
Niotaze part—-—----|Severe: 1Severe: iModerate: 1Severe; {Poor:
! depth to rock, | depth to rock. | too clayey, ! slope. I too clayey.
! percs slowly. | | wetness, !
H E ! depth to rock. E
1 ] |
1 | 1 1 +
Darnell partew-w-.|Severe: - |Severe: |Severe: tSevere: | Poor:
E depth to rock, | depth to rock, | seepage, | seepage, ! thin layer,
| slope. | seepage, | large stones. | slope. | large stones,
! | slope. | i )
i } ; ! !
137: ! ! | ! %
Niotaze part---——|Severe: |Severe: IModerate: {Severe: | Poor:
! depth to rock, | depth to rock. | too clayey, \ slope | too clayey.
! percs slowly. | | wetness, ) !
E E i depth to rock, E i
i L ] b i
Darnell parte-----!Severe: |Severe: |Severe: !Severe: {Poor:
! depth to rock, | depth to rock, | seepage, | seepage, | thin layer,
| slope. | seepage, ! large stones. | slope. | large stones,
] | slope. J ! !
| ) | i !
Norge: ' ) ; ! |
38, 39, L0, ¥le—e—a!Severe: iModerate: IModerate: ISlightmameunun IFair:
! percs slowly. | slope. | too clayey. } | thin layer,
! ! | | | too clayey.
] ) ) ! !
h2: ! ! | ! |
Norge part-——--- — ! Severe: |Moderate: IModerate: |Slight ~======m—=={Fair:
! perecs slowly. | slope. | too clayey. ! | thin layer,
{ | ! | too clayey.
: I i ]
' ] + i
Dennis part-----—{Severe: IModerate: |Severe: | Severe: | Poor:
| percs slowly, | slope. | too clayey. | wetness. ! thin layer,
| wetness. E ! i i too elayey.
] i + 3
Prue part--—-----|Severe: {Moderate: | Severe: | Severe: ! Poor:
percs slowly. | slope. | wetness, | wetness. | too clayey.
! ! too clayey. ! !
| ! | |
43; { ! I !
Norge part--------|Severe: IModerate: {Moderate: 1SLightmmmm e tFair;
percs slowly. \ slope. | too clayey. | | thin layer,
! ! ! ) | too clayey.
i i ' i !
Pawhuska parte----|Severe: iModerate: [Moderate: [S1ightm s tPoor:
E percs slowly. i slope. E slope, i E too clayey.
] 3 I 1 +
Oil-waste land: ! | ! | i
ny | ] ] ! '
1 i - ; - i -—— ! - | -—
' | ! i ;
Okemah ! } ! | }
11 SO 570171 o' H] HRERT-J ol AST—— — | Severe: | Severe: |Fair:
! peres slowly, | | too clayey. | wetneas. ! thin layer,
| wetness. | ! | | too elayey.
! ! ! ! )
Csage: t ! ! ! '
LT — {Severe: |Severe: |Severe: 1Severe: tPoor:
| percs slowly, | wetness, | floods, I floods, | wetness,
| floods, | floods. | wetness, | wetness. | too clayey.
% wetness. ! E too clayey. f
] ]
Parsons: ! | ! i
U§fmmmmmmmemmee e | SevVErE [Slight mmmm——=———|Severe: 1Severe: | Poor;
E peres slowly, | j too clayey. % watness, E too clayey.
]
1 ] i I ]
} } | ; !

See footnote at end of table,
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SOIL SURVEY

TABLE 12.-~SANITARY FACILITIES--Continued

| Septic tank | ] Trench ) Area
Soil name and !  absorption |  Sewage lagoon | sanitary ) sanitary Daily cover
map symbol | fields | areas ; landfill ! landfill for landfill
| | !
| | ] !
Parsons: i | ! |
11 SO —— — | Severe: IModerate: |Severe: |Severe: Poor:
! percs slowly, | slope, | too clayey | wetness. too clayey.
| wetness. ! } !
: ! ! |
1
49: ] | | i
Parsons part------|Severe: | SLight mmm e |Severe: |Severe: Poor:
| percs slowly, | too clayey | wetness. too clayey.
{ wetness. g
Carytown parte----}Severe: Slight~—wmommuew |Severe: |Severe: Poor:
! percs slowly, | wetness, | wetness. too clayey,
| wetness. ] too clayey. : wetness,
| | hard to pack.
| !
Pits: |
o — —— —_ — — —
]
Prue: |
5] o mmmem e | SeVeEre : Moderate: Severe: |Severe: Poor:
{ percs slowly. slope. wetness, | wetness. too clayey.
| too clayey.
1
+
Pursley Variant: !
B 2 e e et i e e 1Severe; Severe: Severe: {Severe: Fair:
| floods. seepage, floods, | floods, too sandy.
! floods. seepage, | seepage.
| too sandy.
|
Roebuek : |
o T {Severe Severe: Severe: Severe: Poor:
| percs slowly, floods, flocds, flocds. too clayey,
\ floods. too clayey. hard to pack.
|
Shidler.
L] ———— 1. 1YY Severe: Jevere: Slight~—=e——ee——|Poor:

depth to rock,
large stones.

Steedman:
55, Sbmmmm—m—mm—————{Severe:

percs slowly,

wetness,

depth to rock.

!
!
157, !
Steedman part--——|Severe:
| percs slowly,
| wetness,
| depth to rock.

Coweta part-----—-|Severe;
| depth to rock.
|

lsa: |
Steedman part-----|Severe:
| percs slowly,
slope,
depth to rock.
Coweta part-ee-- — | Severe:

Stephenville
159:
Stephenville part-|Severe:

depth to rock,

!
!
!
i
! depth to rock.
]
]
+
)
]

See footnote at end of table,

depth to rock,
large stones.

Severe:
depth to rock,
wetness.,

Severe:
depth to rock,
large stones,
slope.

Severe:
depth to rock.

Severe:

depth to rock,
large stones,
3lope.

Severe:
depth to rock.

1Severe:

| depth to rock,
! slope.

!

t

i

i

!

]

]

1

]

!

:

!

]

!

H

!

]

]

!

]

]

]

I

|

!

|

!

!

!

!

!

]

]

3

]

|

!

!

! depth to rock,
| large stones.
|
!
1
]
!
|
!
|
|
|
!
|
t
]
]
|
!
|
]
|
|
|
|
!
i
|
!
!
t
)
]
]
1
+
|
!

Severe:

depth to rock,
wetness,

too clayey.

Severe:
wetness,

too clayey,
large stones.

Severe:
depth to rock.

Severe:
wetness,
too clayey,
large stones.

Severe:
depth to rock.

Moderate:
depth to rock.

Severe:
wetness,

Severe:
wetness.

Moderate:
slope.,

Severe:
wetness,
slope.

Severe:

!
!
|
|
!
|
|
!
|
|
|
!
]
!
|
|
|
!
!
!
!
!
!
!
!
!
|
I
!
|
!
: slope.
i

|

]

!

1

!

S1ightemmmm e

thin layer,
area reclaim,
large stones.

Poo
oo clayey.

Poor:
too clayey,
large stones.

Poor:

thin layer.
Poor:

too clayey,
slope,

large stones,
Poor:

thin layer,

Fair:

!
|
!
|
]
|
!
|
!
|
!
|
;
|
!
!
!
}
|
|
|
!
]
|
;
|
!
E
i
!
!
]
!
|
|
!
!
|
|
!
{oo
:
i
|
}
]
|
|
|
!
|
!
|
!
!
!
|
!
|
!
]
!
]
|
i thin layer.
]

]
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TABLE 12.--SANITARY FACILITIES-~Continued

131

| Septic tank | } Trench Area !
Soil name and |  absorption ! Sewage lagoon | sanitary sanitary | Daily cover
map symbol ] fields 3 areas ; landfill land fill for landfill
| 1
! ! !
Stephenville: ] | |
Darnell part----—|Severe: 1Severe: |Severe: |Severe: Poor:
! depth to rock. | depth to rock, | seepage. | seepage. thin layer.
! | seepage, ! !
] | siope. ] i
! | ! ] ]
Stoneburg: | { | | |
160: i ! ] | |
Stoneburg part——-|Severe: 1Severe: |Severe: {Slightesmsmmumem |Fair:
| depth to rock, | depth to rock. | depth to rock, | | thin layer.
§ peres slowly. i : i i
]
Lucien partewwe---|Severe: {Severe: |Severe: {Severe: |Poor:
| depth to rock. | seepage, | seepage, | seepage. | thin layer.
i ! depth to rock. % depth to rock. {
1
Summit : ! ! ! ! !
R — | Severe: |Moderate: |Severe: |Severe; |Poor:
| percs slowly, | slope. ! too clayey, | wetness, | too clayey.
| wetness. | | wetness.
1 | | ! }
62; ! | !
Summit part-—ece-- ISevere: {Severe: Severe: {Severe: Poor:
| percs slowly, | slope. too clayey, | wetness. too clayey.
! wetness. } | wetness.
i | !
Shidler part------|Severe: !Severe: {Severe: 18light—~wevnsnm—=~{Poor;
depth to rock, |} depth to rock, depth to rock, | thin layer,
large stones. | large stones. large stones, | area reclaim,
i % i large stones.
Teller: ! | !
1 [RURR—— . § T o) A T |Severe: TRy —— T
! seepage. i seepage. i
) ]
Vanoss: { H | |
Bll, BSecammmamamees | SLight —~ecmeee—ee | Moderate : {Moderate: 1Slight wenoemmanas |Fair:
E seepage. i too clayey. é too clayey.
)
Verdigris: ! i
66— | SEV EPE |Severe; |Severe: Severe: Good .
! floods, ; floods. ; floods. floods.
I
167 -------------- — | Severe: |Severe: {Severe: |Severe: |Good .
floods. ! floods. floods, { floods.
]
Wolco: } |
B8 e —— | Severe: IModerate: Severe: Severe: Poor:
| peres slowly, | depth to rock, wetness, wetness. ! too clayey.
wetness. ! slope. | too clayey,
! | depth to rock.
1 | |
69: ! |
Wolco part--———--—|Severe: IModerate: Severe: Severe: Poor:
percs slowly, | depth to rock. | wetness, wetness. too claysy.
wetness. i ! too clayey,
I ! i depth to rock. i
]
Dwight part—e-ee--|Severe: {Moderate: |Severe: 1511ghtmmmmmma—a——PoOr:
percs slowly. ! depth to rock. | too clayey, ! too clayey.
! I depth to rock. 1 I
] ]
Wynona: | | ! ! !
o O — V7 TP | Severe: |Severe: |Severe: |Fair:
| peres slowly, | wetness, | wetness, | wetness, | too clayey.
| wetness, ! floods. | floods. | floods.
| floods, | | } !
| L | | |

1This mapping unit is made up of two or more deminant kinds of soil. See mapping unit description for

composition and behavior of the whole mapping unit.

the
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TABLE 13.—CONSTRUCTIUN MATERIALS

["Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the

Glossary. See text for definitions of "good," "fair," "poor," and "unsuited."

means soil was not rated]

Absence of an entry

i !
Soil name and ! Road fill Sand ] Gravel ! Topsoil
map symbol } i
H
! |
Apperson: ! i
1 1Poor: Unsuited: {Unsulted: |Fair:
| low strength, excess fines. | excess fines. too clayey,
| shrink-swell. { thin layer.
T2: {
Apperson parte-————-{Poor: Unsuited: Unsuited: Fair:
| low strength, ! excess fines. | excess fines. too clayey,
! shrink-swell. | H thin layer.
! | !
Dwight parte—ee————-{Poor: lUnsulted: Unsuited: |Poor:
! low strength, | excess fines. excess fines. | thin layer,
| shrink-swell. | | too clayey.
t ! ! !
Barnsdall: f | !
3 {Fair: |Unsuited: Unsulted: 'Fair:
i low strength, | excess fines. excess fines, | thin layer.
! shrink-swell. ! ! |
| ] ! !
Bates: ! ! !
l}, Semmmmmmmmm——————|PoCP: lUnsuited: Unsulted: {Good .
thin layer. | excess fines. excess fines. |
1
1 f |
Catoosa: ! ! !
T6: ! i | |
Catoosa part-————-—|Poor: lUnsulted: {Unsuited: {Fair:
| low strength, | excess fines. | excess fines. { thin layer.
!
Shidler partewsw-—={Poor: Unsuited: Unsuited: Poor:
thin layer, excess fines. excess fines. area reclaim.
low strength.
! |
Choska:
7 {Fair: Unsuited: Unsuited: Good .
| low strength. excess fines. excess fines.
!
Cleora I
8, 9 {Fair: Unsuited: Unsulted: Good.
low strength. excess fines. excess fines.
! ! f
Corbin: f {
10, 1l=m=mmmemmm———— | Poor: fUnsuited: {Unsuited: |Fair:
shrink-swell, | excess fines. | excess fines. | thin layer.
| low strength. i |
1 ' I f
12: ! |
Corbin parte——————- Poor: {Unsuited: Unsuited: !Fair:
shrink-swell, ! excess fines. excess fines. ! thin layer,
| low strength. t ; !
! ! !
Pawhuska part——----{Poor: {Unsuited: Unsuited; {Poor:
{ low strength, ! excess fines. excess fines. ! thin layer,
| shrink-swell. ! | excess salt.
! ! |
Coweta: H | |
13: { : l
Coweta part-——————-|Fair: lUnsuited: Unsuited: {Fair:
| low strength, ! excess fines. | excess fines. ! thin layer.
! slope. ! ! |
} | ! |
Bates parte~—=————-|Poor: |Unsuitea: {Unsuited : 1Gocd.
! thin layer. | excess fines. ! excess fines. |
| ' |

!
See footnote at end of table,



OSAGE COUNTY, OKLAHOMA

TABLE 13.--CONSTRUCTION MATERIALS-~Continued

!
So0il name and Roadfill Sand Gravel ! Topsoil
map symbol
Darnell:
T1y: ! !
Darnell part———ce-e- |Fair: {Unsuited: Unsuited: !Fair:
low strength, excesas fines, excess fines, thin layer.
thin layer.
Stephenville parte.-|Fair; Unsuited: Unsuited: Fair:

!
i
[
|
!
| thin layer,
| low strength.
|
|
]
|
i1
| s
]
1

Dennis
15, 1fmmmmm e Poor
ow strength,
hrink-swell.
N I
Dennis part———e——--|Poor:
| low strength,
shrink-swell.
Carytown part-——=--|Poor:
shrink.swell,
wetness,
| area reclaim.
T18:
Dennis part-————————|Poor:
low strength,
shrink-swell.
!
Verdigris parte—ee--Fair:
E low strength.
1
Dougherty:
19, 20wmw—mmmmsmssnn |Fair;
low strength.
!
Eufaula: !
21 |Fair:
! low strength.
; !
22:
Eufaula part———e—-——|Fair:
low strength.
Dougherty parte—w—|Fair:
low strength,
Foraker : |
23:
Foraker parf————-—|Poor:
thin layer,
low strength,
shrink-swell .
Shidler parte——we-—iPoor:
thin layer,
! low strength,
i
Gasil: !
24 {Poor:
} low strength.
Grainola: t
125: !
Grainola parte———--—!Poor:
! low strength,
! shrink-swell,
I thin layer.

See footnote at end of table.

excess fines,

f
!
fUnsuited:
| excess fines.
|
!

Unsuited:
excess fines,

Unsuited :
excess fines.

excess fines,

Poor:
excess fines.

Poor:
excess fines.

Poor:
excess fines.

Poor:
excess fines,

|
|Unsutited:
! excess fines,
t

Unsuited:
{ excess fines.

Unsuited:
excess fines,

excess fines.

Unsuited:
excess fines,

Unsulted:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsulted:
exceas fines.

Unsuited:
excess fines.

Unauited:
excesas fines.

|
lUnsuited:
excess fines.

Unsuited:
excess fines.
!
!
!
Unsulted:
excess fines.

Unsuited:
excess fines.

thin layer.

Fair:
thin layer.

!
|Fair:

area reclaim,
wetness,
excess sodium,

!
[Fair:
thin layer.

"U
1

Poor:
too sandy.

Fair:
too clayey.

[
{
| Poor:
{ area reclaim.

{Good .

Poor:
slope.

[FS)
)



SOIL SURVEY

TABLE 13.-<CONSTRUCTION MATERIALS—<Continued

! i
Soil name and ! Roadfill f Sand Gravel Topsoil
map symbol | |
| 1
| !
Grainola: | |
Shidler part---—--—|Poor; |Unsuited; Unsuited; Poor:
| thin layer, | excess fines. excess fines. area reclaim,
{ low strength. { ;
Kiomatia: ! |
26, 127 {Good |Poor: Unsui ted: Poor:
t | excess fines. ! excess fines. too sandy.
! !
Konawa : | !
28 Fair: Poor: Unsuited: Poor:
low strength. excess fines. excess fines. too sandy.
Lightning: H
29 {Poor: {Unsuited: Unsuited: Fair:
f low strength, excess fines, excess fines, thin layer,
shrink-swell.
Lula:
30 {Fair: Unsuited: lUnsutted: [Fair:
! low strength, | excess fines, | excess fines, { thin layer.
} shrink-swell. =
Mason: f
R G -y - h  oH Unsuited: Unsuited: Fair:
low strength, excess fines. excess fines. thin layer.
shrink-swell.
1 |
33: ! !
Mason part——e———ee—Fair: {Unsuited: Unsuited: Fair:
low strength, ! excess fines. excess fines, thin layer.
: shrink-swell.
)
Drummord part—————|Poor: Unsuited; Unsuited: | Poor:

Minco:
Y
EL]

Niotaze:
135;
Niotaze part—--——-

Darnell parteseesme--

136:
Niotaze part-————-—

Darnell part--—sew-.

137:
Niotaze part——-————--

Darnell part———————

low strength,
shrink-swell,
area reclaim.

!

f

|Fair:

| low strength.
f

!

!

{Poor:

| low strength,
| shrink-swell,
!

|Fair:
thin layer,
large stones.

Poor:
low strength,
shrink-swell.

!

|Fair:

! thin layer,
large stones.

Poor:
| low strength,
| shrink-swell.
{
]
Poor:

slope.

See footnote at end of table,

excess fines,

Unsuited:
excess fines.

|
{Unaud ted :
! excess fines.

Unsulted:
excess fines.

|
t
!
!

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines,

excess fines,
f

Unsuited:
excess fines.

Unsuited:

| excess fines.

{

i

{Unsui ted :
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

! area reclaim.

large stones.

! large stones.

large stones,

large stones,

large stones.

O
large stones.



OSAGE COUNTY, OKLAHOMA

TABLE 13.-~CONSTRUCTION MATERIALS--Continued

!
Soil name and ! Roadfill Sand Gravel Topsoil
map symbol A |
!
Norge !
38 39, 46, ¥1—————|Poo Unsuited: Unsulted: |Good.
| low strength. excess fines, ! excess fines.
! !
t
Tiz: | i
Norge part—————————/|Poor: Unsuited: Unsuited: Good .,
[ low strength. exceas fines. excess fines.
Dennis parte—-ee——--lPoor: Unsuited: !Unsuited: Fair:

Prue parte———————
Tys;
Norge part--—wee-- —

Pawhuska part-;-_--_

Cil-waste land:
LE

Okemah:

u5

Osage:
46

Parsons:

T T N— —

1149:

Parsons parte——-—-

Carytown part-———---

Pits:

50

Prue:
51

Pursley Variant:
52

Roebuck:
53

| low strength,
! shrink-swell.
t

1Poor;
| low strength,
! shrink-swell,

Poor:
low strength.

Poor:
low strength,
! shrink-swell.

Poor:
low strength,
shrink-swell,

Poor:

wetness,

low strength,
! shrink-swell.
!

]
Poor:

low strength,
! shrink-awell.
!
!

—-|Poor:

| low strength,
E shrink-swell.
t
Poor:
shrink-swell,
wetness,
area reclaim,

Poor:
low strength,
| shrink-swell.

Fair:
low strength.

!

!

|Poor:

| low strength,
! shrink-swell.
!

See footnote at end of table,

excess fines.

Unsuited:
excess fines.

!
!
1
t
!
!
!
]
t
I
!
|
|
]
]
|
{
I
I
|
!
|
|
!
1
1
|
!
!Unsuited:
| excess fines.
Unsuited:
excess fines.

|
!
Unsuited:

excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

|
i
Unsuited:

excess fines.

Unsuited:
excess fines,

1
t
1
]
!
|
!
|
!
!
!
!Unsuited:
! excess fines.
1
t
!
!
f
!
!
|
!
!
f
!

Poor:

excess fines,

Unsuited:
excess fines,

excess fines.

lUnsuited:
| excess fines.

tUnsuited:
| excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

|
tUnsuited:
excess fines.

!

R

:3*!—‘-
=
=
o
-]
L=
@
"5

hin layer,
excess salt.

hin layer.,

Fair:
thin layer.

Fair:
area reclaim,
wetness,

excess sodium,

Fair:
thin layer.

Fair:
thin layer.

Poor:
too clayey.

135
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SOIL SURVEY

TABLE 13, ~~CONSTRUCTION MATERIALS~~Continued

shrink-swell,
large stones.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsulted:
excess fines.

large stones.

| ] |
Soil name and | Road fill Sand | Gravel ! Topsoil
map symbol | i ;
i
i !
Shidler: !
154 Poor: Unsuited: Unsuited: { Poor:
thin layer, | excess fines. excess fines. | area reclaim,
} low strength, | ! large stones.
| large stones. ! ;
!
Steedman: ! |
55, 5hmmmmmmmmamm e | POOP : |Unsuited: Unsuited: | Poo
low strength, | excess fines, ! excess fines. | hin layer.
shrink-swell. ! !
f !
'57: !
Steedman parte————— {Poor: Unsuited: Unsuited: { Poor:
low strength, excess .fines. excess fines. ; thin layer,
i
!
!
| t
|
{
|
!
!
!
]

i
!
|
1
t
!
!
1
]
!
i
! low strength,
]
t
f
1
]
)
t
f
!
!
3
i
-1

Coweta part-——ewoec—wuiFair:
slope.
58
Steedman parte-—e—-e-{Poor:
low strength,
shrink-swell,
large stones.
Coweta part————--- Fair:
low strength,
slope,
Stephenv;lle.
159: !
Stephenville part-—|Fair:
! thin layer,
low atrength.
Darnell part--—---—|Fair:
low strength,
thin layer.
Stoneburg' !
160: !
Stoneburg part—-e-—.Poor:
thin layer.
Lucien part——-———e--{Fair:
| low strength.
f
Surmit; f
61 {Poor:
{ low strength,
| shrink-swell.
! !
62: !
Sumnit parte-eeee—|Poor:

low strength,
shrink-swell,

Poor:
thin layer,

Shidler part------ —

large stones.

Teller:

63

!

i

i

|

I

!

f

! low strength,
]

H

!

| Good
|

|

!

See footnote at end of table.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unguited:
excess fines.

Unsuited:

excess fines,

Unsulted:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsulited:
excess fines.

Unsulted:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines,

]
}
!
{Unsuited:
| excess fines,

Unsuited:
excess fines.

Unsulted:
! excess fines,
i

Fai

hin layer.
Poor:

thin layer,

slope,

large stones.
Poor:

slope.
|
1
!
Fair:

thin layer.
Fair:

thin layer.
!
|
Fair:

thin layer.
Fair:

thin layer.
Fair:

thin layer
Fair:

thin layer.
Poor

area reclaim,
large stones.



OSAGE COUNTY, OKLAHOMA

TABLE 13.--CONSTRUCTION MATERIALS——Continued

f ! ! !
Soil name and f Roadfill | Sand ! Gravel | Topsoil
map symbol | | E |
|
| !
Vanoss: ! !
B4, 65w ssssimmenmm f POOI 2 |Unsuited: 1Unsuited: |Fair;
low strength. ! excess fines. I excess fines. | thin layer.
| 1
Verdigris: !
66, 16T=mm—emm—m—ae—!Fair: |Unsuited: Unsulted: Good .
low strength. i excess fines. excess fines.
Wolco: ! |
68 Poor; {Unsuited: Unsuited: Fair:
low strength, | excess fines. excess fines. thin layer,
shrink-swell. | tooc clayey.
; f I ! i
69: ! | ! f
Woleo part-————eeee-- |Poor: {Unsuited: {Unsulted: {Fair:
| low strength, | excess flnes. ! excess fines. | thin layer.
} shrink-swell. ! E }
H {
Dwight partewee-|Pcor: [Unsuited: |Unsuited: ! Poor:
t low strength, | excess fines. | excess fines. { thin layer.
E shrink-swell, ! { !
1
1 |
Wynona: | ! ! !
70 |Poor; {Unsuited: lUnsuited: |Fair:
{ low strength. ! excess fines. ! excess fines. | too clayey.
1 [ ]
L 1 L

]This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the

composition and behavior of the whole mapping unit.

137



138

["Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary,
text for definitions of "slight," "moderate," and "severe."

SOIL SURVEY

TABLE 14, --WATER MANAGEMENT

See

Absence of an entry means soil was not evaluated)

! Limitations for-— [ eatures affecting--
Soil name and | Pond ! Embankments, | Aquifer-fed | ! Terraces f
map symbol ! reservoir dikes, and | excavated | Drainage | and | Grassed
! areas levees | pords ; II diversions :: waterways
! { i I i
Apperson: [ | ! i !
| Ee———— ) 7 1.Y, PN - Moderate: |Severe: |Wetness, IPercs slowly, {Peres slowly,
| depth to rock.| unstable fill,} slow refill. | percs slowly. | wetness. wetness.
{ thin layer, | | f
! compressible. | ! |
1 | | |
12: ! s | |
Apperson parte—|Moderate: {Moderate: I3evere: |Wetness, {Peres slowly, |Percs slowly,
| depth to rock.| unstable fill,| slow refill, | percs slowly, | wetness. | wetness.
! thin layer, ! ! !
g compressibte. | ! !f
[} []
3 '
Dwight part—----|Moderate: Moderate: |Severe: |Favorable————me- {Percs alowly-———-|Percs slowly,
| depth to roeck.! shrink-swell, | no water. excess sodium,
I' low strength. } i excess salt.
t
Barnsdall: ! f |
 JO————— "%, =13 -2 Moderate: |Severe: Not needed=--——|Not needed-———|Favorable.
| seepage. unstable fill,! deep to water. !
! | piping. ! ] f !
! ! ! | ! {
Bates: ! ! | !
4, Semmsmem—eo {Moderate: |Moderate: |Severe: Not needede—-——|Slope, |Siope,
depth to rock,| thin layer. | no water. ! depth to rock, | erodes easily,
| erodes easily.]| ! | erodes easily. i rooting depth.
! i ! !
Catoosa: t ! { !
16: ! ! !
Catoosa part——-|Severe: Moderate: ISevere: INot needed—----|Depth to rock, !Rooting depth,
depth to rock.| unstable fill,| no water. { rooting depth, | droughty.
piping, ! droughty. !
thin layer. 5 i i
1
Shidler part---—!Severe: Severe: {Severe: [Not needed—————|Depth to rock---|Rooting depth,
| depth to rock.] depth to rock.| no water. i
! ! H !
Choska ! ] | ! I
T | MOd @A LS S Moderate: {Severe: INot. needed-————|Favorable---———|Favorable.
! seepage. wunstable fill,| deep to water.|
! ccmpr'essible, ! !
| =
Cleora: ! ! !
, Gumemecmsnn | Severe: Moderate: |Severe: INot needed-——-—]Favorable—e-—- —|Favorable.
! seepage. piping, | deep to water.|
f [ unstable fi1l,! | ! |
! | seepage. | | I |
I ! | { | !
Corbin: f | | ! ! !
10, 1lemeeemee——|Slight: Moderate: |Severe: | Favorabl @mem—— | Percs slowly--—|Percs slowly.
! favorable. shr‘ink—swell | no water. | | |
! low strength. | i | |
l J l ! !
Y. I | I l
Corbin part————-fSlight: Moderate: |Severe: {Favorable=————«-|Percs slowly—--|{Percs slowly.
| favorable. shrink-swell, | mo water. | |
low strength. | | } |
| ! | | !
Pawhuska partee-|Slight--ew-!Severe: |Severe: !Excess salt, [Percs slowly, {Peres slowly,
H : no water. !’ percs slowly. F excesas salt. : excess salt.

See footnote at end of table,

unstable fill.
}



OSAGE COUNTY, OKLAHOMA

TABLE 14,--WAIER MANAGEMENT-~Continued

Limitations for——

Features affecting—

! t
Soil name and | Pond | Embankments, | Aquifer-fed ! ! Terraces |
map symbol ! reservoir | dikes, and | excavated | Drainage | and ! Grassed
H areas | levees ! ponds lI | __diversions I' waterwavs
| H | i
Coweta: ! 1 ! 1 !
113 | l I |

Coweta part-----|Severe: Severe: [Severe: INot needed————--|Depth to rock, |Droughty,
| depth to rock.| thin layer. no water. ! { rooting depth, | rooting depth,
] E slope. slope.

! i

Bates part-—----{Moderate: Moderate: Severe: INot needed-~---~}{Slope, Slope,
| depth to rock,! thin layer, | no water. | ! depth to rock, | ercdes easily,
; erodes easily. | | erodes easily. ! rooting depth.

! | i
Darnell: ! |
T4 !

Darnell part-——-|Severe: Severe: Severe: Not needed——--w=|{Depth to rock, Rooting depth.
! depth to rock,| thin layer. | no water, ! erodes easily,
| seepage. ! | i !

! t f ! !
Stephenville ! | | ! f
part————————e— ! Severe: {Moderate: | Severea: Not needed----— |Erodes easily-—|Erodes easily.
|! depth to rock.} thin layer. | no water. | |
! |
Dennis: ! | !

15, 16-—mmemmeeae|Slight —mmeeweerModerate: Severe: Percs slowly---|Percs slowly--— [Percs slowly.
! | unstable fill,| no water.

! ! compressible, !
! | piping. |
1 I l f

17: ! i !

Dennis part-——-— |Slight ~eme———Moderate: Severe: Percs slowly-——|Percs slowly-~—{Percs slowly.
] | unstable fill,| no water.
| { compressible,

! | piping. | !'
| | |

Carytown parte--!3light——-——m---|Unstable fill, {Severe: {Percs slowly, |Percs slowly, |Percs slowly,
{ | compressible, | no water. | wetness, | wetness. wetness,
| ! shrink-swell. I[ excess sodium. | excess sodium.

|
118 | |
Dennis part Slight |Moderate: Severe: |Percs slowly--—|Percs slowly--—|Percs slowly.
| unstable fill,! no water. |
! ! compressible, ! !
! | piping. !
Verdigris part-- Moderate: tModerate: Severe: Flood 8——wwwe—em= | F1004 §om—————m- |Favorable.
seepage. { low strength, | deep to water.| !
| piping. | !
i ! | !
Dougherty : ! ! | f

19, 20——m————ew—|Severe: |Moderate: Severe: Not needed~----|Erodes easily, [Ercdes easily,
| seepage. } unstable fill,| no water. too sandy. fast intake,
| | ccmpressible, H !

f { piping. | ! !
! I | ! !
Eufaula: ] | | |

24 mesisnnmeee | Severe: [Moderate: Severe: Not needed-————|Seepage, |Erodes easily,
! seepage. ! unstable fiil,! no water. ! fast intake, | droughty,
| { piping. ! | droughty. | fast intake.

1 ! ! ! ! i |

22: | ! | f ! |

Eufaula parte---|Severe: {Moderate: |Severe: !Not needed———-—-|Seepage, |Erodes easily,
! seepage. | unstable fill,! no water. | ! fast intake, | droughty,

! | piping. } | droughty. i fast intake.
| | ! !

Dougherty part-—!Severe: {Moderate: fSever INot needed——-——-|Erodes easily, |Erodes easily,
| seepage. ! unstable fill,| no wat:er-. | ! too sardy. | fast intake.
| ! compressible, | ! ! !
| | | ! 1
! ! ! f |

See footnote at end of table.

Il piping.
]



SOIL SURVEY

TABLE 14.-——WATER MANAGEMENT--Continued

Limitations for--

Features affecting~~

! i
Soil name and | Pond | Embankments, | Aquifer-fed | ] Terraces
map symbol |  reservoir | dikes, and | excavated ! Drainage and Grassed
t areas levees { ponds diveraions waterways
! !
Foraker: ! !
123: ! ! |
Foraker parte—e—-{Slighte—eeeeee.|Severe: 1Severe: !Peres slowly, |Peres slowly, !Peres slowly,
| compressible, | slow refill. slope. slope. slope.
! shrink-swell. |
| !
Shidler part—--|Severe: Severe: |Severe: INot needed-———— i1Depth to rock---{Rooting depth.
! depth to rock,| depth to rock.| no water. f f
| ! ! ! !
Gasil: ! I i i |
2o e e [Mod €rate ; Slightwmmwmm—a-|Severe; Not needed-—----{Erodes easily---{Erodes easily.
| seepage. i no water, |
! | !
Grainola: | ! ! !
T25: | | | ! ! |
Crainola part—e—}Slight——e——~——|Severe: 1Severe: Percs slowly, |[Percs slowly, |Percs slowly,
} compressible, | no water. slope. ! slope. { slope.
shrink-swell. | | {
| ! |
Shidler part--—|Severe: Severe: [Severe: Not needed----—!Depth to rock--—|Rooting depth,
depth to rock.! depth to rock.! no water. ! H
! !
Kiomatia: ] f |
26 e | SEV OIS Severe: |Severe: Not needede————|Too sandy———----{Floods,
seepage. piping. deep to water.
|
127---—------———-- Severe: Severe: Severe: [Floods, Too sandy=-~——=={Floods.
seepage . ! piping. deep to water,| cutbanks cave,
f |
Konawa: f
] —— |Severe: |Moderate: Severe: Not needed——aw== Erodes easily--—!Erodes easily.
seepage. low strength, | deep to water.
unstable fill,
| I piping. }
Lightning: i ! ! !
29 {Siight {Moderate: |Severe: Floods, {Not needed——----|Wetness.
| ! unstable fill,! slow refill. percs slowly.
compressible.
Lula: !
[ MS— —— | Moderate: IModerate: |Severe: Not needed—e~-—|Favorable=—ee——{Favorable.
thin layer, thin layer, | no water.
seepage. piping. E i E
Mason: !
31, 32-—=————w——[Moderate: |Moderate: |Severe: Not needed-m-w-w |Not needed——---Not needed.
| seepage. unstable fill,! no water.
| piping, |
compressible. |
! !
'33: |
Mason part------i{Moderate: {Moderate: Severe: Not needed——---{Not needed=—=--=|Not needed.
seepage. ! unstable fill,| ro water.
! piping,
| compressible,
!

Drummond parte-—|Slight-——e—w—-—|Severe: Severe: Cutbanks cave, Percs slowly, Droughty,
unstable fill,| slow refill. | floods, erodes easily, | erodes easily,
plping. 5 percs stowly. piping. excess salt.

Minco: ! ! { i
[ R o[- T |Moderate: |Severe: {Not needed-—----[Erodes easily-—-|Erodes easily,
| seepage. unstable fill,| no water,
compressible, | { ;
piping. I ; ! !

See footnote at end of table.

i



OSAGE COUNTY, OKLAHOMA

TABLE 14.—WATER MANAGEMENT=-~Continued

Limitations for—e

Features affectipg--

! !
Soil name and | Pond ! Embankments, | Aquifer-fed | ! Terraces
map symbol ! reservoir | dikes, and | excavated | Drainage | and | Grassed
i areas ! levees ! ponds ! E diversions 5 waterways
| ! i |
Niotaze: | | ! ! | !
135: i ! | | : !
Niotaze part—---|Moderate: ISevere: |Severe: {Wetness {Slope 1Slope.
} depth to rock.! low strength, | no water ! | !
} | shrink-swell, |} ! [ !
E ! thin layer. ; { | %
| |
Darnell part-——|Severe: 1Severe: |Severe: INot needed 1Slope |Slope.
| depth to rock,! thin layer. | no water ! ! !
| seepage. ! ! | ]
1 ! ! ! ! i i
36: ! ! ! ! !
Niotaze part-—--lModerate: |Severe: |Severe: [Wetness——————— | 3lope—=e——smewue-|Slope.
depth to rock.! low strength, | no water ! |
shrink-swell, | !
thin layer. ! i
! I
Parnell part---—|Severe: Severe: |Severe: Not needed Slop [Stope.
! depth to rock,} thin layer. | no water
seepage. ! ] |
1 ! I
37: ] | |
Niotaze part-——-|Moderate: Severe: |Severe: Wetness Slope {Slope.
depth to rock.! low strength, | no water | |
| shrink-swell, ! f ! !
! thin layer. | f i !
| i ! i |
Darnell part--—|Severe: |Severe: |Severe: !Not needed {Slope {Slope.
! depth to rock,! thin layer. | no water. ! | |
! seepage. H ! f f !
i ] f i ! |
Norge: ! | f t f !
38, 39, 40, H1——-|Moderate: IMxderate: |Severe: Not neededww———-|Erodes easily---|Erodes easily.
| seepage. | piping, ! no water, | !
| ! unstable fill.! i |
" ! i ! ! !
42; ! ! ! ! f
Norge parte---—|Moderate: [Moderate: |Severe: Not needed--~-—|Erodes easily---|Erodes easily.
| seepage. ! piping, { no water. ! !
i E unstable fill.i }
Dennis part-——|Slight—wesu——|Moderate: |Severe: !Percs slowly—--—|Percs slowly--—{Percs slowly.
| ! unstable fill,! no water. |
| | campressible, | |
T e !
1
Prue part-———---|Moderate: {Moderate: ISevere: Percs slowly-w-—-[Percs slowly----|Percs slowly.
| seepage. ! unstable fill,| slow refill,
! | compressipble. | |
1 i ! ! | !
43: | i f i !
Norge part---————|Moderate: Moderate: |Severe: !Not needed----—|Erodes easily-—-|Erodes easily.
| seepage. piping, | no water. !
i unstable fill.{ | i ;
| |
Pawhuska part——|Slight————eee—{Severe: {Severe: Excess salt, |Peres slowly, {Percs slowly,
' unstable fill.; no water, percs slowly. { excess salt. i excess salt.
I
Oil-waste land: | ! ! ! f
L ———— - -— —— ! e | — ! -— ! -
f | H
Okemah: ! ! !
11 FURRURR——— 0K T ) ASS— Y 112 LT 1Severe: Percs slowly—---|Percs slowly----|Percs slowly.
unstable fill,| no water, ! ;
|
Osage: ! | f !
Yo —emeemcmeee | Favorabl @eem—=~ | Severe: Severe: Floods, [Peres slewly, |Percs slowly,
| shrink-swell, | slow refill. | percs slowly, | wetness. ! wetness,
! wetness. f !
f f !
f i |

I

| low strength,
! compressible.
!

See footnote at end of table.
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TABLE 14, --WATER MANAGEMENT—Continued

Limitations for-—

Features affectingm

1

! !
Soil name and | Pond | Embankments, | Aquifer-fed |} f Terraces H
map symbol ! reservoir | dikes, and excavated | Drainage | and ! Grassed
! areas } levees nonds ] [ diversions _waterways
1
t {
Parsons: i ! | !
47, 48 ISlight iModerate: Severe: Percs slowly, |Percs slowly, |Percs slowly,
! ! unstable fill,} no water. wetness. | wetness. wetness.,
i | compressible. !
1 ! ! ] !
ug: i ! !
Parsons part----|!Slight———e-—e--Moderate: |Severe: Percs slowly, |Percs slowly, Percs slowly,
H unstable fill,}! no water wetness. | wetness., wethess.
' compressible. !
i ! :
Carytown parte-w|Slight~—ee—-—-{Unstable fill, !Severe: Percs slowly, |Percs slowly, Percs slowly,
H { campressible, | mo water wetness, ! wetness. wetness,
! l shrink-swell, E excess sodium. | excess sodium.
| i i | !
Pits: ! ! { ! {
50 mm e e e | e —— ! — ! — — ! -—
f ! ! I
Prue: | ] ! !
) [———) ' 2 T - IModerate: |Severe: {Percs slowly—--—|Percs slowly---~|Percs slowly.
! seepage. | unstable fi11,! slow refill. | ! !
! ! compressible. E ! ! !
! f i |
Pursley Variant: | i ] i
[y S——— 711 T {Moderate: | Severe: Not needede————Not needed----—|Favorable,
| seepage. | unstable fill,}! deep to water.
| | compressible, |
{ | piping. E |
i !
Roebuck: ! ! ! !
53 {Slight. Moderate: |Severe: Floods, fPercs slowly---{Percs slowly.
! compressible, ! deep to water.| percs slowly.
! unstable fill. !
! i
Shidler: f | i
)| PSR—— F.. -1 T iSevere: Severe: [Not needed—-—~--}Depth to rock, |Rooting depth,
! depth to rock.| depth to rock,! no water. ] large stones, | large stones,
5 large stones. E E !
i 1
Steedman: ! ! !
55, 56 |Slight | Severe: Severe: {Percs slowly--— [Percs slowly----{Percs slowly.
! ! compressible, ! no water. |
H ! shrink-swell. } !
1 i | i | i
57: | { H i !
Steedman parte--|Slight—-—eeem—e— !Severe: |Severe: Percs slowly-—--!Percs slowly, {Percs slowly,
i | compressible, | no water. large stones. | large stones.
! ! shrink-swell, ! !
! l‘ large stones. ; !
! | |
Coweta parte—--|Severe: |Severe: |Severe: INot needed-——~—-[Depth to rock, {Droughty,
| depth to rock.| thin layer. | no water. rooting depth, | rooting depth,
! | 1 slope. | slope.
! | | !
158 : [ |
Steedman parte—-[Slight———w——--{Severe: |Severe: Percs slowly-——|Percs slowly, Percs slowly,
] | compressible, | no water. large stones. large stenes.
| ! shrink-swell, !
{ ll large stones. !
|
Coweta part-----}Severe: {Severe: Severe: |Not needed—---—!Depth to reck, |[Droughty,
{ depth to rock.| thin layer. no water. ] rooting depth, | rooting depth,
; { i siope. slope.
Stephenville: | i |
159: ! ! | }
Stephenville ! ! | ;
part-—————e—-Severe; iModerate: Severe: INot needed——----}Erodes easily-— !Erodes easily.
| depth to rock.| thin layer. ! no water. i ! !
! |

See footnote at end of table.
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TABLE 14.--WATER MANAGEMENT--Continueu

Limitations for--

Features affecting—— :

! !
Soil name and | Pond ! Embankments, | Aquifer-fed | ! Terraces !
map symbol |  reservoir | dikes, and ! excavated | Drainage ! and | Grassed
] areas | levees ! ponds ! !I diversions ." waterWays
| ’ : i [
Stephenville: | } ! | ] !
Darnell part-——|3evere; |Severe: {Severe: |Not needed--—--—{Depth to rock, |Rooting depth.
| depth to rock,! thin layer., | no water. ] ! erodes easily. |
| seepage. I ! ! P I
i f ! | ! i
Stoneburg: ! f i H | f
160: ! i | | !
Stoneburg part—|Severe: IModerate: |Severe: INot needed——-—---|Favorable-—--——|Favorable.
| depth to rock.| thin layer. I! no water. | i |
! | !
Lucien parte—---!Severe: {Severe: 1Severe: INot needed—————[Not needed-——--~!Not needed.
| depth to reck,| thin layer. no water. H ! !
; seepage. | [ E !l
i
Summit: H I
61 Slight Severe: Severe: |Percs slowly--—|{Percs slowly, Peres slowly,
compressible, slow refiil. | wetness, wetness.
. piping. [ !
1 t | |
62: ! i !
Summit parte—---|Slight —e—eeee.|Severe: |Severe: |Peres slowly----|Percs slowly, Percs slowly,
compressible, slow refill. | | wetness. wetness.
I piping. }
Shidler part—-—-!Severe: Severe: 1Severe; |Not needed—--———|Depth to rock, |Rooting depth,
| depth to rock.| depth to rock,| no water. { large stones. large stones.
] large stones. | ! E
! | !
Teller: ! !
S TRE————— 1 IModerate: |Severe: |Not needed--———!Erodes easily, [|Erodes easily.
seepage. unstable fill,| no water. } piping.
piping. ! ! ! |
! ! ! f !
Vanoss: | ! | ! i !
64, BS5~————em—m==|Moderate: {Moderate: |Severe: |Not needed—-w~w.!Favorable————w-- IFavorable.
seepage. | unstable fill,] no water. |
! low strength, ! | |
; piping. ! l'
I 3
Verdigris: ] | { ! H
66, 16T—momm—r——m |Moderate: {Moderate: Severe: |Floods IFlocds |Favorable.
seepage. | low strength, | deep to water.| ! !
} piping. ! %
Wolco: ! | !
68-—csmrmmm e | Mod erate : {Moderate: Severe: Depth to rock, [Peres slowly, |Percs slowly.
| depth to rock.| depth to rock,| slow refill. percs slowly. depth to rock. |
) ! unstable fill,| ! !
! ! compressible. ! i
1 | ! !
69: | H f
Wolco part-----—!Moderate: {Moderate: Severe: Depth to rock, |Percs slowly, |Percs slowly.
! depth to rock.| depth to rock,| slow refill. | percs slowly. | depth to rock. |
i | unstable fill, ! ! !
E ! compressible. | E { ;
I
Dwight parte----lModerate: IModerate: Severe: !Favoratl@-w——w-{Percs slowly----|Percs slowly,
[ depth to rock.| shrink-swell, | no water. f ! | excess sodium,
i ! low strength. | f { | excess salt.
! | ! | f !
f | ! | |
Wynona: ! ! f | !
(3 —— 1S1ightemawccuas |Moderate Severe; IFloods, |Not needed——-—--!Wetness.
t | campressible, | slow refill. | percs slowly. | !
! | wnstable fill. } ! lL
! ! H

MThis mapping unit is made up of two or more dominant kinds of soil., See mapping unit description for the
composition and behavior of the whole mapping unit.
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TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

Absence of an entry means data were not estimated)

[The symbol < means less than; > means greater than,

See footnotes at end of table.
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98-100390-100i36—65

98-100194-10036-60

]

A=y

i ML, CL

sandy clay

loam.

bedrock.
bedrock.

TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS~-~-Continued
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12-14iWeathered
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Darnell parte----} 0-4 {Fine sandy loam
Stephenville part{ 0-8 |Fine sandy loam }SM, SC,

See footnotes at end of table,
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1This mapping unit is made up of two or more dominant kinds of soil. See mappilng unit description for the

composition and behavior of the whole mapping unit.
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TABLE 17.—3CIL AND WATER FEATURES--Continued
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TABLE 17.,--SOIL AND WATER FEATURES-~Continued

SOIL SURVEY

{Hydro-| Flooding L High water table 1 Bedrock
Soil name and | logic!| | | ! ! ! |
map symbol igroup E Frequency i Duration iMonths i Depth E Kind 5 Montns ! Depth E Hardness
i 1 ' i 1 L
! ! ] | H Ft | | | In |
Stoneburg: ! ! ! ! i | | | !
Lucien part-----i c ENone-—————~~} —— E — 5 >6.0 ; — } — ! 10-20 iRippable
i i i
Summit : | ! ] | | | ] | i
2 FORERNRUOWY B o S 0o T-B——— Y S | == | 2.0-3.0 |Perched Dec-Apr |  >60 |
1 | ! ! ! ] i | i
62: | ! ) ! | ! ! |
Surmit part——---} C ENone—-----'~E ——— 5 — ! 2.0-3.0 iPerehed ! Dec<Apr | >0 | ——
: 4 ] i 4 ] I I
Shidler part—---| D ENone—~~ ----- § -— i — ] 6.0 5 — — | 4-20 {Hard
| i i ! i
Teller: i ! ! | | | i
63-~-—ememwnmen! B |NONE—m——mm e e 2.0 ) ~— e 1 260 | -
[ ] ] 1 ]
] ] ] ! 1 + ] ’ ‘
Yanoss: | | 1 ! ' i | | |
64, 65——-——-~-———§ B ENone-—-—-—--i _— R B T S — o260 | e
] | ] ] !
Verdigris: | ] ! i | |
66, 167 wmm—mmmme -i B iOccasional EVery briefEMar~Octl 2,030 | anm ——— Y1 JN E—
1 to 1 } |
! | frequent, | | | !
! } ] ! ! !
Wolco: | ! ! ! ] !
NI S o B 61, T- N [ — [J— 1.5-3.0 |Perched | Dec-ipr 40-60 |Hard
1 | ; ! | 1 ) ;
69: ! } ! ! ! |
Wolco part~-~~-! c ENone--—-—-——! e i — 1.5-3.0 |Perched i Dec-Apr 40-60 EHard
i i ] ] ] ]
Dwight part-———| D  Noné=——-—- Y - b o— 6.0 | o~ - I >80 |Hard
! H | ! H | | i |
Wynona: | ] i ! ! | | ! !
70--«-—-~—~-~~-—-E C iOccasional iVery briefEMar-Octi 0-2.0 iPerched i Nov-Apr i >60 { ———
A

1This mapping unit is made up of two or more dominant kinds of
the composition and behavior of the whole mapping unit.

s0il. See mapping unit description for



TABLE 18.--ENGINEERING TEST DATA

[Tests performed by the Oklahoma Department of Highways in accordance with standard procedures of the American Association of State
Highway and Transportation Officials (AASHTO)(1). Report number 515-1]

Mechanical analysis!
1

1 3 ] 1 i 1

] ] ] 13 t t

H ! Shrinkage | Iy Percentage | Percentage ! ! = | Classifiecation
t N ! =] _passing sieve-- Ismaller than-- ! [ !

P i 3 i o o ! f o~ =1 T ! H P St 85 H

Soil name and location | B | o ILimit| Ratioggzjmgm | £ ! TioEloEle8l & | E 1 E ! B! Sg i aasHTO? !Uni-

t oo |5 i Al €81 TEIT IR0 E 1 i 0 o @ FTE @s fied3
- - 1 1 Si=%l — | rop N B 2 25857 87

: i | | SEAAE - {20 18di8sis% & o o P

— - =0 *lo . . Y

L I - M T el R a1 it H U NS B ;

f ] ! i ! ! ! ! i ! i ! ! ! !

Clecra fine sandy loam: ' ! ! i ! ! ! ! ; ! i i !

About 25 feet north of boe~12! A1 16 1 1.79 5 pe==f -~~~ 100} 100} 99 39} 30 | 14 | 1n 20 | 3 {A-4(0) SM
county road in the SW1/4 Y12-25! c1 | Ywp | NP | NP !-~-| --=} 100} 100} 99} 29} 21 | 12 | 10 NP | NP [A-2-4(0) {SM
SE1/4SW1/48E1/4 sec. 2, |:2'5—53: c2 NP | NP | NP }---{ ---}{ 100} 100| 98} 28} 23 | 12 E 10 NP f NP EA-?«N(O) ISM
1 ] 1 1 1 ] 1 1 ¢ 1
T2 N, BB E A e Lo :
t 4 1 t t t t 1 1 t 1 t t ] i ] ]

Coweta loam: H f f | ! | ! f ! H H ; ! | { ! 1
About 25 feet east of bo-®11l A1 ] 4} 1.85 | 20 {-—-| ---! 100 100} 99} 43} 42 | 20 | 10 28 | 7 {A-4(0)  }sM-SC
county road in the NE1/4 ! H H { H ! ! i !

NE1/UNE1/b4 sec. 4, T. 20 ! ! i H i ! ! ! H !
N., R. 12 E. : H : Pt ! ' ' ! t
! 1 3 1 1 1 1 1 1 1 ] 1

] ! 4 ] ] ] 3 t ] t ]

Nictaze stony loam: i i ! ! i ! i ! i ! i ! H ! ! ! i f
West side of road in the Y o-3 1 Ar |} 22 1.65 | 14 {-—=} 100 95 90} 86} 76! 65 25 1 191 35 1 12 [A-6(B) ICL
NE1/UNE1/UNWI/USE1/4 sec. | 6-15! B21t}! 18 | 1.85 | 69 l-—-} 100! 100! 100} 99) 98} 97 { 76 { 67 ! 75 ! M1 }A~T7-5(50){CH
27, T. 22 N., R. 4 E. EZI-ZBi B3 E 13 1.95 E 60 5———5 100l 100} 100 98i 965 95 | &4 ; 50 E 58 E 34 EA-7—6(57)§CH

] t t ] 1 i 3 I t ] ] 1 t it

Shidler silty clay loam: ! i ! ! | } ! ! ] ! 1 ! ! ! ! H
About 75 feet west of Fo-7 [ a1 12 1 1.93 | 57 {---} ---1 100{ 100{100] 95! B9 | 44} 36 ! 52 | 26 1A-7-5(29)iCH
county road in the SE1/4 ! ! ! ! H H ! 1 ! ! ! ! H H
NE1/UNE1/4NE1/YNE1/4 sec. | ! ! ! ! H ! ] ! ] ! ! ! i
13, T. 25 N., R. 8 E, | I | ! ! | b ! ! ! ! !

] 1 ] ] 1 ] ] 1 ] ] ] ]
i i t 3 i ] t ] I ] ] I

Steadman flaggy silt loam: ! f ! ! | ! ! ! | H ! !

North side of road in 'p-8 ! A 21 | 1.66 | 20 {100} 99% 93} 91} 89} 79} 69 | 26 | 20 f 37 { 12 {a-6{(11) ML

SE1/4SW1/4SW1/4 sec. 30 T. | 8-17) B2t ! 16 | 1.85 ! 57 1100} 100! 100! 1001100} 97f o4 ! 60 | 49 | 53 | 25 [A-7-6(29)icH

24 N., R. 12 E. 517~28§ B3 | 13 5 1.95 i 54 51005 100! 1004 100E 995 985 95 E 53 i 42 E 43 i 24 A-7-6(29)%CL
t 3 1 ] ] ] ] t i i I t t

Teller silt loam: ! ! H H ! H ! ! H ! ! f
About 100 feet west of { 0-10! ap 16 ) 1.78 § 13 lemal —~=~1 100} 100} 99 79} 63§ 21 1 17 | 26 ! 7 1A-4(H) CL-ML
county road in NE1/4SE1/4 !10-22! B2 24 1 1.8 t 13 l---1 --=} 100} 100} 99f 82} 69 } 27 | 24 { 29 I 23 {A-4(1) CL
NEI/HSH;/H sec, 4, T. 20 522—60E C g 15 E 1.83 E 16 E"’E ---5 1005 1005 99; 795 69 3 25 5 21 E 28 E 9 ;A—N(ﬁ) !CL
N" R- E- ] t t I { 3 t ] t i ! I ] t t i ] !

i i f ! ! ! ! ! 1 ! ! H ] i 1 i 4 !

TMechanical analysis according to AASHTO Designation T88-57(1). Results by this procedure frequently may differ somewhat from
results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO
procedure, the fine material is analyzed by the hydrometer method and the various grain-sized fractions are calculated on the basis
of all the material, including that coarser than 2 millimeters in diameter. 1In the SCS soil survey procedure, the fine material is
analyzed by the pipette method and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-sized
fractions.

Z2Based on standard specifications for highway material and methods of sampling and testing: The classification of soils and
soil-aggregate mixture for highway construction purposes, AASHTO designation M145-49(1). Oklahoma Department of Highways
classification procedure further subdivides the AASHTO A-2-Y4 subgroup in the following: A-2-3(0) when P1 = nonplastic; A-2(0) when
P1 = NP to 5; and A-2-4(0) when P1z=5 to 10.

3unified soil classification systems (2).
NP=nonplastic.
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164 SOIL SURVEY

TABLE 19,--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates a taxadjunct to the series. See text for a deseription of those
characteristies of this taxadjunct that are outside the range of the series)

!
Soil name f Family or higher taxonomic class
]
E
Apperson ! Fine, montmoriltlonitic, thermic Vertic Argiudolls
Barnsdall-—memem e -—| Fine-silty, mixed, thermic Ultic Hapludalfs
Bates ! Fine-loamy, siliceous, thermic Typic Argiudolls
*Carytouwn ! Fine, mixed, thermic Albic Natraqualfs
Catoosa ! Fine-silty, mixed, thermic Typic Argiudolls
Choska ! Coarse-silty, mixed, thermic Fluventic Hapludolls
Cleora | Coarse-loamy, mixed, thermic Fluventic Hapludolls
*Corbin ! Fine-silty, mixed, thermic Pachic Argiustolls
Coweta. | Loamy, siliceous, thermic, shallow Typic Hapludolls
Darnell | Loamy, siliceous, thermic, shallow Udic Ustochrepta
Dennis } Fine, mixea, thermic Aquic Paleudolls
pougherty —-wmameemm—————| Loamy, mixed, thermic Arenic Haplustalfs
*Drummond ! Fine, mixed, thermic-Mollic Natrustalfs
EDwight ! Fine, montmorillonitic, mesic Typic Natrustolls
Eufaula ! Sandy, siliceous, thermic Psammentic Paleustalfs
Foraker: ! Fine, montmorillonitic, thermic Vertic Argiustolls
Gasil ! Fine-loamy, siliceous, thermic Ultic Paleustalfs
Grainola ! Fine, mixed, thermic Vertic Haplustalfs
#¥iomatia | Sandy, mixed, thermic Typic Udifluvents
*Konawa | Fine-loamy, mixed, thermic Ultic Haplustalfs
#Lightning--—==e==—==——ww-w| Fine, mixed, thermic Typic Ochraqualfs
Lucien { lLoamy, mixed, thermic, shallow Typic Haplustolls
Lula ! Fine-silty, mixed, thermic Typic Argiudolls
Mason ! Fine-silty, mixed, thermic Typic Argiudolls
Minco } Coarse-silty, mixed, thermic Udic Haplustolls
Niotaz ! Fine, montmorillonitic, thermic Aquic Paleustalfs
Norge: ! Fine-silty, mixed, thermic Udic Paleustells
QOkemah | Fine, mixed, thermic Aquic Paleudolls
Osage ! Fine, montmorillonitic, thermic Vertic Haplaquolls
*Parsons ! Fine, mixed, thermic Mollic Albaqualfs
Pawhuska ! Fine, mixed, thermic Mollic Natrustalfs
Pru | Fine-loamy, siliceous, thermic Mollic Paleudalfs
Pursley Variant-—me——-—---| Fine-loamy over sandy or sandy skeletal, mixed, thermic Fluventic Haplustolls
Roebuck | Fine, montmorillonitic, thermic Vertic Hapludolls
Shidler | Loamy, mixed, thermic Lithic Haplustolls
Steedman ! Fine, montmorillonitic, themmic Vertic Haplustalfs
#3tephenville——————————u~w| Fine-loamy, siliceous, thermic Ultie Haplustalfs
Stoneburg--—-—--=smamme——| Fine-loamy, mixed, thermic Udic Argiustolls
Surmit. ! Fine, montmorillonitic, thermic Vertic Argiudolls
Teller | Fine-loamy, mixed, themic Udic Argiustolls
Vanoss | Fine-silty, mixed, thermic Udic Argiustolls
Verdigris ! Fine-silty, mixed, thermic Cumulic Hapludolls
Wolco ! Fine, mixed, thermic Pachic Argiustolls
Wynona i Fine-silty, mixed, thermic Cumulic Haplaquolls

v U.S, GOVERNMENT PRINTIRG OFFICE: 1979 -224-892 /99



Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for


mailto:ServiceDesk-FTC@ftc.usda.gov
http://offices.sc.egov.usda.gov/locator/app
http://offices.sc.egov.usda.gov/locator/app
http://directives.sc.egov.usda.gov/33081.wba
http://www.ascr.usda.gov/complaint_filing_file.html
http://www.ascr.usda.gov/complaint_filing_cust.html
http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov
mailto:program.intake@usda.gov

program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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