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Major fieldwork for this soil survey was done in the period 1957-63. Soil names and descriptions were
d in 1965. Unless otherwise indicated, statements in this publication refer to conditions in the
county in 1963. This survey was made cooperatively by the Soil Conservation Service and the Oklahoma
Agricultural Experiment Station as part of the technical assistance furnished to the Western Kay
County and the Arkansas River-Kay County Soil and Water Conservation Districts.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of Kay County,

Okla., contains information that can be ap-
plied in managing farms, ranches, and wood-
lands; in selecting sites for roads, ponds, build-
ings, or other structures; and in appraising the
value of tracts of land for agriculture, industry,
or recreation.

Locating Soils

All the soils of Kay County are shown on the
detailed map at the back of this survey. This
map consists of many sheets that are made from
aerial photographs. Each sheet is numbered to
correspond with numbers shown on the Index to
Map Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information in the soil survey. This
guide lists all of the soils of the county in alpha-
betic order by map symbol. It shows the page
where each kind of soil is described, and also the
page for the capability unit and range site.

Individual colored maps showing the relative
suitability or limitations of soils for many spe-
cific purposes can be developed by using the soil
map and information in the text. Interpreta-
tions not included in the text can be developed
by grouping the soils according to their suitabil-
ity or limitations for a particular use. Trans-
lucent material can be used as an overlay over
the soil map and colored to show soils that have

the same limitation or suitability. For example,
soils that have a slight limitation for a given
use can be colored green, those with a moderate
limitation can be colored yellow, and those with
a severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the soils
in the soil descriptions and in the discussions
of the capability units, range sites, and wood-
land suitability groups.

Foresters and others can refer to the section
“Management of Woodland for Windbreaks
and Post Lots,” where the soils of the county are
grouped according to their suitability for trees.

Game managers, sportsmen, and others con-
cerned with wildlife will find information about
soils and wildlife in the section “Wildlife and
Fish.”

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

ngineers and builders will find under “Use
of Soils in Engineering” tables that give esti-
mates of engineering properties of the soils in
the county and that name soil features that
affect engineering practices and structures.

Scientists and others can read about how the
soils were formed and how they are classified
in ‘the section “How Soils Are Formed and
Classified.”

Students, teachers, and others will find infor-
mation about soils and their management in
various parts of the text.

Newcomers to Kay County may be especially
interested in the section “General Soil Map,”
where broad patterns of soils are described.
They may also be interested in the section “Gen-
eral Nature of the County,” which gives addi-
tional information about the county.
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An area of Waurika silt loam, west of
Ponca City.
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EXPLANATION
Series Year and Series Number

Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965. Many
surveys, however, were then at such advanced stage of printing that it was not feasible to remove series year
and number. Consequently, the last issues bearing series year and number will be as follows:

Series 1957, No. 23, Las Vegas and Eldorado Valleys Series 1960, No. 31, Elbert County, Colo. (Eastern

Area, Nev. Part).
Series 1958, No. 34, Grand Traverse County, Mich. Series 1961, No. 42, Camden County, N.J.
Series 1959, No. 42, Judith Basin Area, Mont. Series 1962, No. 13, Chicot County, Ark.

Series 1963, No. 1, Tippah County, Miss.

Series numbers will be consecutive in each series year, up to and including the numbers shown in the foregoing
list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number.
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AY COUNTY is on the northern border of Oklahoma

adjacent to Kansas (fig. 1). The county has a total
. area of 604,160 acres. Newkirk, the county seat, is in
the north-central part of the county.
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Figure 1.—Location of Kay County in Oklahoma.

About 84 percent of this dominantly agricultural county

is arable. The main enterprises are the growing of small
grains, mainly winter wheat, and the raising of livestock.
Crops are extensive in the central and western parts of
the county, range and pasture are dominant in the eastern
part.
The uplands in the central and western parts of the
county are generally nearly level or gently sloping. The
more sloping areas are near the natural dralnageways.
Nearly all soils of the uplands in this area are deep, and
many of them, such as the Tabler, Bethany, and Kirk-
land soils, have a clay subsoil. Norge and Vanoss soils
are more loamy, and Vernon and Owens are shallow over
clay or shale. In the eastern part of the county, the
landscape is more broken than that in the central and
western parts and limestone escarpments are prominent.
The soils are deep to very shallow and have the strong
granular structure that 1s characteristic of many soils
developed from limestone. The deep or moderately deep
Newtonia, Labette, and Summit soils occur with the very
shallow éogn soils. Pratt, Eufaula, and other sandy
soils on uplands are not extensive in this county.

Soils of the bottom lands make up about 22 percent of
the county. The wide bottom lands along the Salt Fork
Arkansas and the Chikaskia Rivers are well suited to
intensive farming. The principal soils on these bottom
lands are the Reinach, Port, Brewer, McLain, and

Yahola. The dark-colored Kaw soils are extensive along
small streams throughout the county. Dale, Flumbarger,
and Carr are dominant on the flood plains of the
Arkansas River.

General Soil Map

The general soil map at the back of this soil survey
shows the eight general soil areas, or soil associations, in
Kay County. In these general areas, the individual soils
are not shown. Each soil association is identified by a
different color and number and is named for its dominant
soils and its physiographic features.

A soil association is made up of soils that occur in a
characteristic and recurring pattern. This pattern is re-
lated to the kind of the parent materials and the relief,
or lay of the land. Although several soils generally
oceur in an association, the association is named for the
dominant soils.

The general soil map and the discussion of the soil
associations are intended only as general guides for those
desiring soil information. They will provide informa-
tion valuable. in comparing different parts of the county,
in locating large areas suitable for some particular type
of agriculture, in making an economic study, or in ob-
taining information for other broad uses of the soils.
The general soil map, however, shows only broad pat-
terns and relationships; it is not suitable for planning
the management of a farm or field. ‘

Of the eight soil associations in Kay County, two are
on bottom lands. The rest are on uplands. The two
associations on bottom lands are distinguished from each
other by the texture of their soils. More detailed infor-
mation about the individual soils in each association can
be obtained by studying the detailed soil map and by
reading the section “Descriptions of the Soils.”

1. Kaw-Brewer-Reinach-Lela Association

Deep, loamy to clayey soils

This soil association consists of the highly productive
bottom lands along the rivers and other large streams in
the county. Parts of the association are the nearly level
strips, 1 to 2 miles wide, along the Chikaskia River and
the Salt Fork Arkansas River. This association occupies
105,485 acres, or about 17 percent of the county.

The Kaw soils, which make up 23 percent of the
association, are on the flood plains of small streams
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2 SOIL SURVEY

throughout the county. These deep, granular soils
formed in recently deposited, dark-colored sediments.
The dark-colored Brewer soils are mainly along the
Chikaskia River on bottom lands that are seldom flooded.
They have a clay subsoil but are moderately well
drained.

The deep, friable Reinach soils formed in loamy sedi-
ments on high bottoms of the Chikaskia River and the
Salt Fork Arkansas River. Lela soils, which are in level
to depressional areas associated with the Brewer soils,
have a black, light clay surface layer and a subsoil of
massive clay that absorbs water very slowly. Lela soils
are the finest textured soils on bottom land in the county
and are difficult to farm. They are normally in large
areas, chiefly along Birds Nest Creek and on second bot-
toms along the Chikaskia River. About 14 percent of
the association is Brewer soils, 14 percent is Reinach
soils, and 13 percent is Lela soils.

Also in this association are the Port, McLain, Dale,
and Miller soils and Broken alluvial land. Port soils
make up a considerable part of the association, but the
other soils are minor. The Port soils are between the
loamy Reinach soils and the more clayey Brewer soils.
Port soils are deep and loamy but may have a layer of
clayey material in the subsoil. McLaln soils are along
the Salt Fork Arkansas River on bottom lands that are
seldom flooded. They have a dark reddish-brown clay
to clay loam subsoil. The Dale soils are in fairly high
positions along the Arkansas River and are seldom
flooded. The Miller soils, which lie in depressions, are
clayey, reddish brown, calcareous, and somewhat poorly
drained. Broken alluvial Jand occurs where the rivers
and smaller streams have cut out deep, wide channels.
It is used for pasture and habitat for wildlife.

The soils in this association are choice for farming.
Except for small, inaccessible areas along rivers and
smaller streams, all of this association 1s cultivated.
Crop yields on the loamy soils are excellent, but inade-
quate drainage reduces yields on the Lela clay. In this
association flooding damages crops only slightly, and
some areas, such as those south of Tonkawa, are never

flooded.

2. Yahola-Lincoln Association

Deep, sandy soils

This soil association consists of sandy, flooded soils on
bottom lands of the Arkansas River and the Salt Fork
Arkansas River. These bottom lands are generally
nearly level to slightly wavy, but there are a few scat-
tered dunes. This association occupies 28,155 acres, or
about 5 percent of the county.

The Yahola soils occur mainly on first bottoms of the
Salt Fork Arkansas River. They make up about 26 per-
cent, of the association. These soils are brown to reddish
brown and sandy. They formed in stratified, calcareous
loamy sand to fine sandy loam sediments of the Permian
redbeds. Yahola soils are occasionally flooded.

Lincoln soils consist of stratified, calcareous sandy
material. They occupy slightly wavy areas next to the
Arkansas River and are frequently flooded. These soils
formed in stratified recent alluvium and occupy about
5 percent of the association.

Also in this association are the Carr, Humbarger, and
Miller soils and Sand dunes, Lincoln material. The
Carr and Humbarger soils formed in sandy to loamy
stratified allavium and are subject to damaging floods.
Carr soils have a grayish-brown to brown, calcareous
fine sandy loam surface layer. They occupy low, occa-
sionally flooded areas near the channel of the Arkansas
River. Humbarger soils occur farther back from the
river and are more loamy than Carr soils. The reddish-
brown, clayey, somewhat poorly drained Miller soils
occur in small areas within the larger areas of Yahola
soils. Sand dunes, Lincoln material, which make up 9
percent of this association, are adjacent to the Yahola,
Carr, and Lincoln soils. These stabilized dunes rise 5 to
15 feet above the flood plains.

Most of the farms in this association are of the cash-
grain type or general farms on which some livestock is
raised. About 80 percent of the acreage is cropped to
small grains, sorghum, and alfalfa. Lincoln soils are
not well suited to cultivation, because they consist of
stratified sand and gravel and are subject to frequent
flooding. Where Lincoln and Yahola soils oceur between
Sand dunes, Lincoln material, much of their area is used
as grassland. Good pastures of bermudagrass have been
established in this association, and several areas have a
dense cover of johnsongrass.

Improvements on farms within this association are
few. TFew bridges cross the rivers in this association,
though there are good sand or gravel roads on both sides
of the rivers. The river channels in this association are
excellent for wildlife and recreation.

3. Kirkland-Tabler-Bethany Association

Deep, nearly level to moderately sloping soils that hawe
a dayey subsoil

This soil association, the most extensive in the county,
consists of a level to gently sloping, broad upland plain
(fig. 2) that is only slightly dissected. This plain is tree-
less, and because of its clayey subsoil, it is commonly called
hardlands. It has slopes of less than 1 percent in about
35 percent of the acreage, and it generally slopes gradually
to the south. This association is well distributed through-
out the central and western parts of the county. It occu-
pies about 226,550 acres, or cﬁout 38 percent of the county.

The Kirkland soils, which make up more than 50 per-
cent of this association, are on long, uniform, very gently
undulating, convex slopes, generally below the Tabler
and Bethany soils. They adjoin the Renfrow soils in the
southwestern part and in the north-central part of the
county along Spring Creek, where the soils are gently
sloping and eroded.

The Kirkland soils have a dark grayish-brown to
dark-brown, friable silt loam surface layer that is
slightly acid and 8 to 14 inches thick. The subsoil of
compact blocky clay absorbs water very slowly and is
underlain by dark-colored heavy clay or shale.

The Tabler soils make up approximately 21 percent of
this association. The larger areas of these soils are west
of Blackwell in the vicinity of Nardin, west of Ponca
City, northwest of Newkirk, and northeast of Braman.
Tabler soils are nearly level and have a dark surface
layer and a dense, claypan subsoil.
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Figure 2—Relationship of the soils' in the level to very gently sloping areas of soil association 3.
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The Bethany soils are nearly level and occur within
large areas of Tabler soils, or between the Tabler soils
and the more sloping Kirkland soils, which are along
streams. Bethany soils make up about 10 percent of this
association. In the vicinity of Newkirk, Bethany soils
are surrounded by the gently sloping Kirkland soils.
Bethany soils are deep and have a brown silt loam sur-
face layer underlain by a transitional layer of clay loam
about 7 inches thick. The surface layer and subsurface
layer are about 16 inches thick over a brown clay subsoil.
The Bethany soils are more permeable than the Kirkland
or Tabler soils.

Also in this association are Norge, Vanoss, Vernon,
Owens, Kaw, Waurika, and Renfrow soils. The Norge
and Vanoss soils are deep and have a permeable subsoil.
Vernon and Owens soils are shallow and clayey and
occur in the southwestern and north-central parts of the
county. The Kaw soils formed in alluvium along the
upper reaches of small streams. They are deep, dark
colored, permeable, and highly productive. The some-
what poorly drained, grayish Waurika soils occur in de-
pressions within the larger areas of Tabler soils. The
moderately eroded Renfrow soils are along small, V-
shaped drainageways, which begin in the level to very
gently sloping hardlands. In some places Renfrow
soils occupy gently convex slopes below the less sloping
Kirkland, Tabler, and Bethany soils. Renfrow soils are
deep and brown and have a very slowly permeable
subsoil.

About 80 percent of this association is cultivated.
Wheat, barley, oats, and alfalfa are the main crops, and
Austrian winter peas are grown as a soil-improving
crop. Winter wheat, barley, and other small grains fur-
nish considerable pasture during winter, but the pastures
normally are small, overgrazed, and weedy. Farm ponds
and reservoirs have been constructed in many of the
natural drainageways and provide water for livestock.
The chief problems of management are maintaining fer-
tility and good tilth and controlling erosion.

4. Shellabarger-Dougherty-Eufaula
Association

Deep, gently sloping or sloping, mostly loamy soils

This soil association consists of uplands that are
mostly loamy and occur along the flood plains of the
Arkansas River. It is in scattered areas in the eastern,
southern, and western parts of the county. This associ-
ation occupies 2 percent of the county, or 13,000 acres.

The Shellabarger soils occur on the uniform convex
slopes and make up 60 percent of this association. These
soils have a dark-colored fine sandy loam surface layer
that is 10 to 18 inches thick and is underlain by a brown
to reddish-brown sandy clay loam subsoil.

The Dougherty and Eufaula soils are intermingled
closely and are more hummocky than the Shellabarger
soils. They make up about 30 percent of the association.
In most places Dougherty and Eufaula soils are closer
to the river than Shellabarger soils, but they are adjacent
to the Shellabarger soils in areas farther back from the

river. They are the only soils in Kay County that
formed under a dense cover of blackjack and post oaks.
The Dougherty soils have a grayish-brown fine sandy
loam surface layer 5 inches thick, a pale-brown light fine
sandy loam subsurface layer 10 to 30 inches thick, and a
brown to yellowish-red sandy clay loam subsoil 10 to 20
inches thick. The Eufaula soils have a grayish-brown
fine sand surface layer 6 inches thick, a pale-brown fine
sand subsurface layer about 20 inches thick, and under-
lying material of light yellowish-brown fine sand.

Also in this association are the Carwile and Pratt
soils, which occur mainly in an area about 5 miles west
of Tonkawa. The Carwile and Pratt soils are inter-
mingled. They are less sloping than the Dougherty and
Eufaula soils. They developed in slightly acid and
medium acid, loamy to sandy, windblown deposits or old
alluvium. The Carwilesoils are somewhat poorly drained,
and the Pratt soils are excessively drained.

Most of this association is used for small grains and
sorghum, but the soils are well suited to tame pasture
and truck crops. The Shellabarger are the most pro-
ductive soils in this association, for the Dougherty and
Eufaula soils are infertile, droughty, and subject to.wind
erosion. Most of the acreage of Dougherty and Eufaula
soils has been cleared of trees and cultivated. The soils
in this association respond favorably to good manage-
ment. A cropping system is needed that protects the
soils from wind erosion and maintains or improves
fertility.

5. Norge-Vanoss Association

Deep, loamy, nearly level to strongly sloping soils

This soil association is made up of nearly level to
gently sloping high terraces and gently sloping to
sloping dissected uplands. The main areas are near
Tonkawa, but the association is well distributed throughout
the county, near the major streams and rivers. It makes
up 77,065 acres, or about 13 percent of the county.

The Norge soils occur mainly on the gentfy sloping
uplands within 2 miles of Chikaskia River and of local
streams west of Newkirk. They make up about 60 per-
cent of the association. They have a surface layer of
brown granular loam and a subsoil of reddish-brown
clay loam that absorbs water slowly but has high water-
holding capacity. The Vanoss soils are on high terraces
of the Arkansas River and the Salt Fork Arkansas
River and make up about 33 percent of the association.
They have a brown silt loam surface layer 12 to 26 inches
thick and a brown silty clay loam, permeable subsoil that
has high water-holding capacity. Both soils, the Norge
and the Vanoss, formed in alluvial material that is as
thick as 50 feet in some places, but the Norge soils are
older than the Vanoss.

Also in this association are the Bethany soils and the
Waurika soils. These are deep, dark-colored soils that
have a clayey subsoil.

The Norge and Vanoss soils are among the most pro-
ductive in the county. Almost all of the nearly level to
gently sloping areas of these soils are cultivated. Wheat
is the main cash crop, but all crops adapted to the area
are growil.
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6. Owens-Vernon Association

Shallow, sloping to steep, clayey soils underlain by
redbeds

This soil association consists of gently sloping to strongly
sloping soils on Permian redbeds in uplands where there
are many escarpments. The main areas are near the
flood plains of Bitter Creek; north of Eddy; and in the
southwestern part of the county. The areas bordering
Bitter Creek are mainly Owens soils, and the areas in
the southwestern part of the county are mainly Vernon
soils. This association occupies 12,845 acres, or about
2 percent of the county.

The Owens soils are on broken escarpments and in
areas where there are outcrops of olive and gray shale.
These soils have slopes of 8 to 12 percent and are dark
colored, shallow, and clayey. Owens soils comprise about
36 percent of the association. They absorb water slowly,
are droughty, and are highly susceptible to erosion.

The Vernon soils are gently sloping to strongly sloping
and, in the steeper areas, are on a landscape similar to that
of the Owens soils.. Vernon soils are shallow ; they formed
mostly in calcareous, reddish-brown eclay and shale.
Like the Owens soils, Vernon soils absorb water slowly
or very slowly, are droughty, and are highly susceptible
to erosion. Vernon soils make up about 33 percent of
the association.

Also in this association are the Summit soils and
Breaks-Alluvial land complex. The Summit soils make
up less than 25 percent of this association. They are
deep and have a dark-colored, granular surface layer of
silty clay loam to silty clay and a fine-textured subsoil.
Summit soils commenly occur on gentle slopes below the
more sloping Owens soils. Breaks-Alluvial land com-
plex, which makes up less than 1 percent of this associ-
ation, is in small natural drainageways that have broken
side slopes.

The major soils in this association are not well suited
to farming, for they are droughty and highly susceptible
to erosion. Improvements on most farms are few, and
the average-sized farm is less than 300 acres. More than
50 percent of the land is not suited to crops and is used
as native pasture. These pastures have a low carrying
capacity because they are weedy and the native grasses
are short. Grazing needs to be controlled to improve
the grasses and to reduce erosion.

7. Newtonia-Summit-Sogn Association

Deep and wery shallow, mearly level to sloping soils
underlain by limestone

This soil association, which is broken by a few steep
escarpments of limestone, is on nearly level to sloping
uplands in the Bluestem Hills. The larger of the two
main areas is southeast of Kildare. A smaller area occu-
pies a gently sloping divide between the Arkansas River
and Little Beaver Creek. This association makes up
56,950 acres, or 9 percent of the county.

-~ About 65 percent of the association is Newtonia soils, 15
percent is Summit, and 10 percent is Sogn. Deep New-
tonia and Summit soils make up about 80 percent of this
association. The Newtonia soils, which are dominant,
are nearly level to sloping and lie above the moderately

steep Sogn soils. Large areas of Newtonia soils occur
west of the Arkansas River and extend from the Kansas
State line to a point east of Ponca City. The Newtonia
soils are brown and have strong granular structure.

The Summit soils are dark-colored and have a granu-
lar surface layer over a clayey subsoil that absorbs water
slowly. These soils occur mainly on the broad, very
lg&enbly sloping to gently sloping divide between the

rkansas River and Little Beaver Creek.

Sogn soils are closely intermingled with the deeper
Summit soils in small broken or rough areas directly
below limestone caps. These areas include narrow,
sloping to moderately steep limestone escarpments. The
Sogn soils are very shallow, dark colored, and droughty.

Also in this association are small areas of deep or
moderately deep, granular Labette soils and of Breaks-
Alluvial land complex. Labette soils are on strong
colluvial slopes below the Sogn and Summit soils.
Breaks-Alluvial land complex includes natural drain-
ageways that drain the adjoining uplands and are used
as rangeland.

Nearly all of the many farms in this association pro-
duce both cultivated crops and livestock. About 60 per-
cent of this association is planted to small grains, mostly
winter wheat, and grain sorghum, and alfalfa; the rest
is in native pasture or meadow. Crop yields are favor-
able, but erosion is a hazard, especially in the more
sloping cultivated areas. The meadows produce a large
amount of high-quality hay in years of normal rainfall.
All of the acreage in intermingled Sogn and Summit
soils is in native pastures, and, where properly managed,
produces good grazing. Water for livestock is obtained
mainly from farm ponds. Sites along most drainage-
ways are suitable for constructing additional ponds.

Roads have been built along most section lines, and
nearly all county roads in this association are well
graveled or well sanded.

8. Sogn-Summit-Labette Association

Very shallow and deep, rolling soils and limestone
escarpments

This soil association is on very gently sloping to gently
sloping tablelands that are broken by moderately steep
escarpments of limestone and strong colluvial foot slopes.
The largest areas occur along Little Beaver and Beaver
Creeks in the eastern part of the county. The association
occupies 84,110 acres, or about 14 percent of the county,
and 1t includes grassland of the Bluestem Hills (fig. 3).
It consists of about 45 percent Sogn soils, 30 percent
Summit, and 10 percent Labette.

The soils in this association are very shallow and deep
and are underlain by various limestone formations. In
places streams have cut into the limestone to a depth of
50 to 150 feet and have formed canyons, as can be seen
in the area east and northeast of Washunga. Also, the
Arkansas River has carved a broad valley through this
association. Small mesalike outcrops of limestone at the
higher elevations are landmarks (see fig. 3). The high-
est elevations in the county are in this association; the
range is from 1,000 feet above sea level in the southern
part of the association to 1,300 feet in the northeastern
part.
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Figure 4—A view of the Sogn-Summit complex in association 8. The very shallow, exposed limestone areas are Sogn soils, and the
areas in native grasses are Summit soils.

In some places the Sogn and Summit soils (fig. 4) are
closely intermingled with each other and with limestone
outcrops. In most areas these outcrops are escarpments,
or moderately steep slope breaks, that wind around the
slopes at about the same elevation. The Sogn soils are very
shallow, are dark colored, and have developed in lime-
stone and calcareous shale.

The Summit soils are deep, dark colored, and fine
textured. They developed in residuum from interbedded
limestone and dark-colored shale. Summit soils occupy
the gentle colluvial slopes in the valleys and the very
gentle slopes above the escarpments of Sogn soils. Below
these escarpments on colluvial foot slopes are the Labette
soils. These soils are deep and granular.

Newtonia soils are also in this association. These very
gently sloping to gently sloping soils have a less clayey
subsoil than have the Summit and Labette soils.

This association is mainly in large ranches. About
90 percent of the acreage is used as native grass pasture,
and small grains and sorghum are grown as supple-
mental feed for livestock. The more shallow Sogn soils
produce only a small amount of forage, but if properly
managed, the deep Summit soils produce large amounts
of bluestem or other grasses. A small acreage of ex-

255-333—67.—2

cellent hay meadow also occurs in this association. Good
management of grazing and control of erosion are needed
throughout the association. Water for livestock is ob-
tained from ponds and from local streams that are fed
by springs. Sites suitable for ponds occur along many
drainageways.

Roads have not been built along many of the section
lines in this association, because the ranches are large
and the terrain is broken. The county roads that have
been built are well graveled or well sanded.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Kay County, where they are located, and how
they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they
observed steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds
of rock; and many facts about the soils. They dug many
holes to expose so1l profiles. A profile is the sequence of
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natural layers, or horizons, in a soil; it extends from the
surface down into material that has not been changed
much by leaching or by roots of plants.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. To use this soil survey effi-
ciently, it is necessary to know the kinds of groupings most
used in a local soil classification.

Soils that have profiles almost alike make up a soil
series. Ixcept for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Tach soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Kaw and
-Kirkland, for example, are the names of two soil series.
All the soils in the United States having the same series
name are essentially alike in those characteristics that go
with their behavior in the natural, untouched landscape.
Soils of one series can differ somewhat in texture of the
surface soil and in slope, stoniness, or some other charac-
teristic that affects use of the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in
texture, separations called soil types are made. Within
a series, all the soils having a surface layer of the same
texture belong to one soil type. Kaw silt loam and Kaw
silty clay loam are two soil types in the Kaw series. The
difference in texture of theiwr surface layer is apparent
from their names.

Some types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affect-
ing their use, that practical suggestions about their man-
agement could not be made if they were shown on the
soil map as one unit. Such soil types are divided into
phases. The name of a soil phase indicates a feature that
affects management. For example, Vanoss silt loam, 0
to 1 percent slopes, is one of four phases of Vanoss silt
loam, a soil type that ranges from nearly level to sloping.

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

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning management of farms and fields, a mapping
unit is nearly equivalent to a soil type or a phase of a
soil type. It is not exactly equivalent, because it is not
practical to show on such a map all the small, scattered
bits of soil of some other kind that have been seen within
an area that is dominantly of a recognized soil type or
soil phase.

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intricately mixed, and so small in size that
it is not practical to show them separately on the map.
Therefore, they shew this mixture of soils as one map-
ping unit and call it a soil complex. Ordinarily, a soil
complex is named for the major kinds of soil in it, for

example, Sogn-Summit complex, 5 to 20 percent slopes.
Also, on most soil maps, areas are shown that are so
rocky, so shallow, or so frequently worked by wind and
water that they scarcely can be called soils. These areas
are shown on a soil map like other mapping units, but
they are given descriptive names, such as Broken alluvial
land or Oil-waste land, and are called land types rather
than soils.

While a soil survey is in progress, sasmples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are
estimated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been
assembled. The mass of detailed Information then needs
to be organized in a way that it is readily useful to
different groups of readers, among them farmers,
ranchers, managers of woodland, engineers, and home-
owners. Grouping soils that are similar in suitability
for each specified use is the method of organization
commonly used in the soil survey. On basis of the
yield and practice tables and other data, the soil scien-
tists set up trial groups, and test these by further study
and by consultation with farmers, agronomists, engi-
neers, and others. The scientists then adjust the groups
according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-
date knowledge of the soils and their behavior under
present methods of use and management.

Descriptions of the Soils

‘This section describes the soil series and the single
soils, or mapping units, of Kay County. The acreage
and proportionate extent of each mapping unit are given
in table 1.

The procedure in this section is first to describe the
soil series and then the mapping units in the series.
Thus to get full information on any one mapping unit,
it is necessary to read the description of that unit and
also the description of the soil series to which it belongs.
As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. For example, Broken alluvial land and QOil-waste
land are miscellaneous land types and do not belong to
a soil series; nevertheless, they, and the other land types
in the county, are listed in alphabetic order along with
the series.

Following the name of each mapping unit, there is a
symbol in parentheses. This symbol identifies the map-
ping unit on the detailed soil map. IListed at the end of
each description of a mapping unit are the capability
unit, range site, and the woodland suitability group in
which the mapping unit has been placed. The pages on
which each capability unit, each range site, and each
woodland suitability group are described can be found
by referring to the “Guide to Mapping Units” at the
back of this survey.
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TaBLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Acres Per- Soil Acres | Per-
cent cent

Bethany silt loam, 0 to 1 percent slopes.._.___._ 23, 180 3.8 || Norge loam, 3 to 5 percent slopes, eroded_____ .. 8, 460 1.4
Breaks-Alluvial land complex_ ... __________ ~| 11, 680 1.9 || Norge loam, 5 to 8 percent slopes_ - - ___________ 2, 455 .4
Brewer silty clay loam_ . ______________. 14, 780 2.5 || Norge loam, 5 to 8 percent slopes, eroded_ .. ____ 1, 360 .2
Broken alluvial land_ _______________________ ~.| 7,190 1.2 || Norge-Albion complex, 3 to 5 percent slopes_____ 1,115 .2
Carr fine sandy loam________________________.__ 5,610 1.0 || Oil-waste land_________ __ .. 1, 970 | .3
Carwile-Pratt complex, undulating..__._________ 2, 390 .4 || Owens clay, 3 to 12 percent slopes.... .. ___.____ 4, 410 7
Dale elay loam_. __ . .. 2, 960 .5 | Portsilt loam__ o __ . 9, 510 1.6
Dale silt loam_ . ... 1, 220 .2 {| Port soils, frequently flooded_____ ... ___.__._ 2, 475 w4
Dougherty-Eufaula complex, 0 to 3 percent slopes_ 870 .1 |i Pratt loamy fine sand, hummocky______________ 740 .1
Dougherty-Eufaula complex, 3 to 8 percent slopes_| 3, 350 .6 || Reinach loam, 0 to 1 percent slopes.__._._.____ 16, 830 2.8
Eroded elayey land____ . ____________________ 1, 560 .3 || Reinach loam, 3 to 8 percent slopes._.__________ 1, 530 .3
Eroded loamy land_ .. ____________ . _________. 630 .1 || Renfrow-Kirkland silt loams, 3 to 5 percent slopes-| 5, 810 1.0
Humbarger loam_ . ____ .. _ 2, 580 .4 || Sand dunes, Lincoln material . _ ____ . ________.___ 2, 840 )
Kawsilt loam.____ L ____.__ 5, 570 1.0 || Shellabarger fine sandy loam, 1 to 3 percent slopes_| 2, 010 .3
Kaw silty clay loam . _______._________________ 24, 200 4.0 || Shellabarger fine sandy loam, 3 to 5 percent slopes.| 3, 240 .5
Kirkland silt loam, 1 to 3 percent slopes_________ 94, 490 15.6 || Shellabarger fine sandy loam, 5 to 8 percent slopes. 610 .1
Kirkland-Renfrow complex, 2 to 5 percent slopes, Sogn soils, 1 to 3 percent slopes_ . ________ 3, 120 .5

eroded . - ool 41, 655 6.9 || Sogn-Summit complex, 5 to 20 percent slopes---_{ 51, 000 8.4
Labette clay loam, 5 to 8§ percent slopes._.___-_. 9, 730 1.6 || Summit silty clay loam, 1 to 3 percent slopes-_..| 5,210 .9
Labette-Slickspots complex, 3 to 5 percent Summit silty clay loam, 3 to 5 percent slopes._ .| 10, 430 1.7

slopes, eroded___ . ________________________ 1, 560 .3 |l Summit silty clay, 3 to 5 percent slopes, eroded__| 3, 825 .6
Lela elay_ . - 11, 360 1.9 || Tabler silt loam, 0 to 1 percent slopes_..__..____ 47, 200 7.8
Lela-Slickspots complex_______________________ 2,670 .4 || Vanoss silt loam, 0 to 1 percent slopes_..________ 9, 030 1.5
Lineoln soils. . . ____. 1, 015 .2 || Vanoss silt loam, 1 to 3 percent slopes_______.____ 10, 120 1.7
Loamy broken land___________________________ 1, 480 .2 || Vanoss silt loam, 3 to 5 percent slopes_.______.___ 2, 930 .5
MeLain silt loam___ . _____________.._ 2,170 .4 || Vanoss silt loam, 5 to 8 percent slopes._..____.___ 2, 600 .4
MeLain silty elay loam - .. ___________________ 2, 260 .4 || Vernon clay loam, 3 to 5 percent slopes_____.__.._ 2, 580 4
Miller elay o oo 1, 930 .3 {| Vernon soils, 5 to 12 percent slopes_ - ___________ 1, 820 .3
Newtonia silt loam, 0 to 1 percent slopes_ .. ... 1, 430 .2 || Waurika silt loam - __ .. 7, 000 1.2
Newtonia silt loam, 1 to 3 percent slopes______.__ 18, 960 3.1 il Yahola fine sandy loam_ ______________________ 6, 745 1.1
Newtonia silt loam, 3 to 5 percent slopes___.____ 25, 190 4.2 || Yahola loamy fine sand__ __ ... _._________ 995 .2
Newtonia clay loam, 3 to 5 percent slopes, eroded.| 8, 050 1.3 Rock quanry_ - oo ___. 460 .1
Norge loam, 0 to 1 percent slopes_.___________.__ 1, 950 .3 Rivers. oo e 7,170 1.2
Norge loam, 1 to 3 percent slopes_ . _.__________ 18, 760 3.1
Norge loam, 3 to 5 percent slopes_____._________ 14, 130 2.3 Total . . 604, 160 | 100.0

Soil scientists, engineers, students, and others who
want detailed descriptions of the soil series should turn
to the section “How Soils Are Formed and Classified.”
Many terms used in the soil descriptions and other sections
are defined in the Glossary and the “Soil Survey Manual”

(6)2

Albion Series

The Albion series consists of deep to moderately deep,
granular soils that developed in beds of unconsolidated
gravelly material. These soils occur with the Norge soils
in the sloping uplands on the lower part of uniform
slopes that grade to adjoining bottom lands.

The Albion soils have a few quartz pebbles on the sur-
face. The surface layer is brown sandy loam that has
granular structure, is friable when moist, and is about
8 inches thick. Between depths of 8 and 13 inches is
reddish-brown heavy fine sandy loam. The subsoil ex-
tends from a depth of 13 to 26 inches and consists of
reddish-brown sandy clay loam that has moderate,
medium, granular structure. Below 26 inches is
yellowish-red coarse sand and gravel that is loose when
moist or dry. The surface layer is medium acid, and
the subsoil and lower horizons are medium acid to
slightly acid.

1 Italic numbers in parentheses refer to Literature Cited, p. 85.

The Albion soils have medium to rapid internal drain-
age. They have medium to low natural fertility and
moderately low water-holding capacity. Water erosion
is a serious hazard in the more sloping areas.

The main crops on these soils are small grains and
grain sorghum. Yields are moderately low. Crops lack
sufficient moisture for good growth in areas where the
soils contain a large amount of grzwel. On these soils
the native vegetation consists of big bluestem, little blue-
stem, indiangrass, and switchgrass.

In this county the Albion soils are mapped only in a
complex with Norge soils.

Bethany Series

The Bethany series consists of deep, dark, productive
soils of the nearly level uplands in the central and west-
ern parts of the county. These soils are in smooth, well-
drained areas, where they developed from alkaline,
clayey and silty earths of the undissected old alluvial

lains.

P The surface layer is a dark grayish-brown to brown,
granular, friable silt loam 8 to 14 inches thick. It 1Is
medium acid and slightly acid. The subsurface layer 1s
about 6 inches thick and consists of brown, friable clay
loam that absorbs water well. The subsoil is at a depth
of about 16 inches and is brown, moderately compact,
and clayey. This clayey material is arranged in shiny
blocks (fig. 5) that have many clay films on their surface.
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Figure 5.—Profile of Bethany silt loam, 0 to 1 percent slopes,
showing blocky structure in the subsoil.

Below a depth of about 4 feet, the substratum is brown
silty clay loam that is mottled with shades of red and
gray.

> T3llle Bethany soils are well drained, have high natural
fertility, and are moderately easily penetrated by roots.
They absorb water in large amounts and store it for use
by plants. Although water soaks slowly into the clayey
subsoil, runoff is slowed by the nearly level relief.

Nearly all of the acreage of these soils is cultivated.
Winter wheat is the main crop, though all crops adapted
to the area are well suited. In native pasture the vege-
tation consists mainly of big bluestem, little bluestem,
indiangrass, and switchgrass.

Bethany silt loam, 0 to 1 percent slopes (BeA).—This
soil is on smooth upland divides throughout the central
and western parts of the county. The soil typically has
a silt loam surface layer that grades to a clayey subsoil
at about 16 inches. The larger areas are in the vicinity
of Newkirk. This soil occurs with the Tabler, Kirkland,
and Norge soils, generally at a higher elevation than
the Tabler and Kirkland soils.

produce favorable yields.

This deep, well-drained soil is easy to till. It has
moderate water-holding capacity, but it may be some-
what droughty during long dry periods. Because slopes
are nearly level, erosion is likely only in areas adjacent
to drainageways or steeper slopes.

This is one of the most productive soils in the county.
Much of it is cultivated to small grains, chiefly winter
wheat, but alfalfa, grain sorghum, and other crops also
Favorable yields can be ex-
pected year after year if fertility, tilth, and structure
are maintained. Among the practices that help to main-
tain tilth and the content of organic matter is growing
high residue crops and legumes in the cropping system.
About 7 percent of this soil is in meadow or native pas-
ture. (Capability unit I-2; Loamy Prairie range site;
woodland suitability group 2)

Breaks-Alluvial Land Complex

Breaks-Alluvial land complex (Bk) consists of land types
in the prairie uplands at the bottoms and on the sides of
small natural drainageways that flow into local streams.
These drainageways are long. They are 100 to 300 feet
wide and as much as 20 feet deep. The slopes at the bot-
toms of the drainageways generally do not exceed 2 to 3
percent, but the side slopes and escarpments average about
10 percent and are steep in places. The narrow bottoms
are frequently flooded and contain dark-colored, loamy
recent alluvium. In contrast, the side slopes, or breaks,
consist of loamy and clayey materials that range from clay
loam to clay. In some places the channel has cut through
t%mlalluvirum and has exposed the underlying clay and
shale.

Because slopes are strong, runoff is rapid, and flash
floods are frequent, this mapping unit is susceptible to
severe erosion and 1is not suitable for cultivation. Nearly
all of it is used for pasture. The native vegetation con-
sists of mixed tall and short grasses and a few scattered
elm and cottonwood trees on the flooded bottom lands.
The yield of forage is fair to good where this land is
well managed. (Capability unit VIe-4; Breaks in the
Loamy Prairie range site, and Alluvial land in the
Loamy Bottom-land range site; woodland suitability
group 2)

Brewer Series

The Brewer series consists of deep, dark-colored,
slowly permeable soils on bottom lands, mainly along the
Chikaskia River. These soils are on high benches, nor-
mally not close to the river channel. They formed in
moderately fine textured, calcareous old alluvium that
was laid down very slowly.

The Brewer soils have a grayish-brown silty clay loam
surface layer that is about 8 inches thick and has mod-
erate, medium, granular structure. The subsoil of dark-
gray clay extends to a depth of 34 inches and has miod-
erate, medium to coarse, blocky structure. When moist,
many of the blocks in the subsoil have a dull shine on
their surfaces. This shine is from clay skins that are
characteristic of old soils that have clearly expressed
horizons. The lower part of the subsoil is more silty
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than the upper part, and its structure is less blocky and
more massive as depth increases. Small, black, shotlike
concretions are in this lower part of the subsoil. The
substratum is at a depth of about 34 inches and consists
of dark yellowish-brown heavy silty clay loam that has
fine faint mottles of yellowish brown and dark grayish
brown. In the slightly lower areas of these soils, the
substratum 1s more grayish than it is in higher areas and
contains more clay. The surface layer is medium acid
to slightly acid, and the lower subsoil is alkaline,

Brewer soils are high in natural fertility. Although
runoff and internal drainage are slow, drainage gener-
ally is adequate for excellent crop yields. These soils
are deep enough to allow good storage of moisture and
growth of roots. Also, the clayey subsoil holds water
well and in years of normal rainfall furnishes ample
moisture for crops. No injurious salts are present. In
some areas, these soils are subject to floods about once in
5 tol 10 years, but crops are damaged only slightly, if
at all.

These soils are largely in cultivation, though tillage is
moderately difficult.  Yields of small grains, sorghum,
and alfalfa are favorable. In native pastures the princi-
pal vegetation is tall grasses, mainly big bluestem,
switchgrass, and indiangrass.

Brewer silty clay loam (0 to 1 percent slopes) {Bm).—
This deep, dark-colored soil is on high benches. At
about 8 inches is a very slowly permeable dark-gra
clayey, subsoil. Included in areas mapped as this soil
are areas of Lela clay in small depressions and areas of
Kaw silty clay loam near the stream channels, Together
these inclusions malke up less than 7 percent of the map-
ping unit.

This nearly level soil is well suited to crops, but it is
low and concave in a few areas and, during wet years,
ditching may be needed to remove excess water. Erosion
is not a hazard. (Capability unit I-1; Heavy Bottom-
land range site; woodland suitability group 1)

Broken Alluvial Land

Broken alluvial land (Br) occurs in narrow belts along
streams and consists of alluvial sediments in broken and
steep areas throughout the county. The slopes range from
0 to 15 percent or more. In width the areas range from
about 100 feet in the narrowest areas to as much as 500 feet
where the stream meanders or where old oxbows occur.
Broken alluvial land has a gradual slope downstream.

The soil materials in this mapping unit are loamy,
dark colored, and noncalcareous to mildly calcareous.
They are similar to the material in Yahola, Port, Kaw,
and other associated soils. Fresh deposits of alluvium
are added to the surface each time this land is flooded.

The native vegetation is that generally found in the
county in bottom-land forest. Cottonwood, elm, some
oaks, and pecan occur, and there is a mixed undergrowth
of shrubs and tall grasses. This land is an excellent
habitat for wildlife and is used mainly for that purpose.
Where it adjoins larger areas of grass or wheat pasture,
however, it is used as range. (Capability unit Vw-1;
Loamy Bottom-land range site; woodland suitability
group 2)

Carr Series

The Carr series consists of deep, dark-colored, loamy
soils along the Arkansas River on bottom lands that are
flooded at varying intervals. These soils developed in
sandy to loamy, brownish, calcareous sediments that con-
tain a large amount of weatherable minerals.

The surface layer is grayish-brown, granular fine
sandy loam about 15 inches thick. The subsoil is similar
to the surface layer but is weakly stratified with loamy
sand to light loam. It is very friable when moist. Be-
low a depth of 34 inches, the fine sandy loam is lighter
in color, and is massive or single grained, and in Iiaces
is more sandy than fine sandy loam. Stratified fine sand
to light clay loam is common in this lower horizon.
These soils are calcareous to noncalcareous to a depth
of about 36 inches and are calcareous below that depth.

Carr soils are well drained and moderately well
drained. Runoff is slow because the soils are nearly level
and have moderately rapid permeability in the subsoil.
If rainfall in the upper basin of the Arkansas River is
intense, damaging floods may occur. These soils are
porous, permeable to air and water, and moderate in
natural fertility. They are slightly susceptible to wind
erosion. Response to management is good.

About 80 percent of the acreage of these soils is used
for small grains and sorghum. Also grown are alfalfa
and bermudagrass The bermudagrass is well suited.
The vegetation in native pasture consists mostly of
switchgrass and bluestem grasses, but many areas are
densely covered with johnsongrass,

Carr fine sandy loam (0 to 1 percent slopes) (Ca)—
This soil has a deep, dark, stratiﬁeg fine sandy loam pro-
file. In places the texture of the surface layer varies
from flood to flood as sandy to clayey sediments are de-
posited. The darker, finer textured material generally
is in the slightly lower areas between slightly higher
areas that are ligﬂter colored and more sandy. Less than
5 percent of the areas mapped is Humbarger loam.

This friable soil is easy to work. Yields of crops are
good, but occasionally floods may delay planting or
drown crops. All crop residue should be kept in or on
this soil to reduce wind erosion. This soil is suitable for
irrigation, but only a few areas are irrigated. Because
water is absorbed rapidly, sprinkling is the best way to
irrigate. (Capability unit ITw-8; Loamy Bottom-land
range site; wotodlandy suitability group 1)

Carwile Series

The Carwile series consists of deep, nearly level to
depressional, loamy soils on uplands, mostly in a small
area west of Tonkawa. These soils have a mottled sandy
clay loam to clay subsoil. They formed in alluvial sand
and clay that have been reworked by wind and are
underlain by clay and shale of Permian age.

The surface layer is dark grayish-brown, granular
fine sandy loam about 7 inches thick. The subsurface
layer, 4 to 14 inches thick, is dark yellowish-brown light
sandy clay loam. At a depth of about 20 inches is a
subsoil of very slowly permeable clay that is grayish
brown mottled with dark yellowish brown. The subsoil
has blocky structure or is massive. Below a depth of 28
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inches is light brownish-gray, massive clay that is mot-
tled with shades of brown and gray and contains many
concretions of iron oxide. These soils are strongly acid
in the surface layer, but acidity decreases as depth -
creases, and the subsoil is neutral. These soils are cal-
careous below a depth of 28 inches.

Carwile soils are somewhat poorly drained. Runoff
is slow to very slow, and water commonly ponds on the
surface for a few days during rainy perlods. Water
erosion is generally not a hazard, but wind erosion is.
These soils are moderately high in plant nutrients.

Most of the acreage of Carwile soils is cultivated,
generally to small grains and sorghum. Crop yields are
Tavorable, except in the small depressions where water
stands for extended periods. Native pastures are main-
ly in switchgrass, big bluestem, and little bluestem. In
this county éarwﬂe soils are mapped only as a complex
with Pratt soils.

Carwile-Pratt complex, undulating (CuB).—This com-
plex consists of Carwile soils and Pratt soils that occur
in such an intricate pattern that it was not practical to
show them separately on the soil map. Slopes mainly
range from 0 to 3 percent. Carwile soils make up 35 to
70 percent of the complex, and Pratt soils make up 20
to 60 percent. The Carwile soils are level to slightly
depressional and are somewhat poorly drained. The
Pratt soils are very gently sloping and well drained.
They are slightly higher and more sandy than the Car-
wile soils.

The surface layer of the Carwile soils ranges from
light fine sandy loam to clay loam. The Pratt soils have
a surface layer of loamy fine sand. A profile typical of
the Pratt soils is described for the Pratt series.

The soils of this complex are moderately difficult to
farm. The more clayey areas of Carwile soils require
much more power for plowing than do areas of Pratt
soils. Also, water sometimes ponds on Carwile soils and
drowns crops. The Pratt soils, however, are more sus-
ceptible to erosion than the Carwile soils. Crops grown
on both the Carwile and the Pratt soils respond favor-
ably to good management, and yields vary with the level
of management. (Capability unit ITw-1; Carwile soils
in the Sandy Prairie range site, and Pratt soils in the
Deep Sand range site; woodland suitability group 2)

Dale Series

The Dale series consists of deep, dark-colored, loamy
soils on low terraces along the Arkansas River. These
soils are not extensive in this county. They are young
soils that formed in brownish, loamy alluvium containing
a relatively large amount of plant nutrients.

The surface layer is generally dark grayish-brown
clay loam that averages 17 inches in thickness but ranges
from 15 to 25 inches. This layer is friable when moist
and has moderate, medium or fine, granular structure.
The subsoil is dark-brown clay loam that is 17 to 23
inches thick and has strong, medium, granular structure.
It is friable when moist, is hard when dry, and crushes
to a slightly more brownish color. The substratum, to a
depth of 4 feet or more, is brown, noncalcareous mate-
rial that contains less clay than the subsoil. In some
places stratified clayey and sandier material occurs in

the substratum. The surface layer is slightly acid, and
the subsoil is slightly acid to neutral.

Dale soils are permeable and have high water-holding
capacity. They are easily worked and are no more than
slightly susceptible to erosion. Runoff is slow to medium.
These soils are moderately rich in content of organic
matter and plant nutrients. They are flooded only about
once in 5 to 10 years.

Almost all of the acreage of these soils is cultivated.
Favorable yields of all crops commonly grown in the
county are produced. The main cash crops are wheat
and alfalfa. Much of the small acreage of corn grown
in this county is produced on these soils. Crops respond
well to good management. In native pasture or meadow
the vegetation is mainly big bluestem, little bluestem,
switchgrass, indiangrass, and other tall grasses,

Dale clay loam (0 to 1 percent slopes) {Dc).—This soil
has a profile similar to the one described for the series.
The areas are fairly broad and uniform. Included in
mapping are areas of Dale silt loam in slightly high posi-
tions and of Brewer silty clay loam in slight depressions
that are less well drained. Together the included areas
make up less than 8 percent of the areas mapped as Dale
clay loam.

This well-drained soil has high water-holding capacity
and is easy to till. It is seldom flooded, and erosion is
not more than slight.

This is one of the more productive soils in the county,
and almost all of it is cultivated. It is well suited to
intensive cropping and commonly produces favorable
vields. The main crops are small grains, alfalfa, and
corn. Fertility and tilth are easily maintained if good
management is practiced. Good management includes
use of all crop residue, minimum and timely tillage,
and use of legumes. (Capability unit I-1; Loamy Bot-
tom-land range site; woodland suitability group 1)

Dale silt loam (0 to 1 percent slopes) (Ds).—This soil is
not extensive in the county. It is within larger, slightly
higher areas of Dale clay loam and is normally flooded
after that soil is flooded. Included in areas mapped as
this soil are small spots that have a very fine sandy
loam surface layer.

Dale silt loam has a dark-gray surface layer that has
medium or fine granular structure. The sugsoil is very
dark grayish-brown clay loam that is friable when moist
and contains many worm casts. The substratum is dark
yellowish-brown silt loam that is slightly more sandy as
depth increases.

All of this soil is cultivated. In places wind erosion is
a slight hazard, but the hazard is only seasonal and can
be met by timely tillage and by using crop residue.
(Capability unit I-1; Loamy Bottom-land range site;
woodland suitability group 1)

Dougherty Series

‘In the Dougherty series are grayish-brown, moder-
ately coarse textured soils that occur on undulating to
hummocky old stream terraces along the Arkansas River.
The most extensive area is east of the Arkansas River
and extends as a narrow belt from Newkirk Lake to a
point northwest of Washunga. These soils developed
under oak and blackjack forest in deep deposits of loamy
sand and light sandy loam,
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Figure 6.—Profile of a Dougherty fine sandy loam showing the
light-colored, leached horizons that are about 10 inches thick.

The surface layer is grayish-brown fine sandy loam 5
inches thick. It has very weak, fine, granular structure
and is very friable when moist. The pale-brown sub-
surface layer (fig. 6) of light fine sandy loam is 10 to 30
inches thick. It is massive or single grained. Below a
depth of 22 inches is a subsoil of brown to yellowish-red
sandy clay loam 10 to 20 inches thick. At a depth of
about 32 inches is strong-brown to yellowish-red loamy
fine sand that is massive or single grained, is loose when
moist or dry, and is freely permeable. These soils are
medium acid to slightly acid throughout the profile.

Drainage is good in these soils, runoff is rapid, and
internal gminage is medium. These soils absorb water
readily but hold only a moderate amount available for
crops. Fertility is moderately low, partly because the
light-textured subsurface layer contains only a small
amount of nutrients needed by plants. In cultivated
fields these soils are subject to moderate or severe wind
erosion.

About 70 percent of the acreage of these soils has been
cleared and is cultivated mostly to small grains. Vetch
and rye are grown for temporary pasture in some areas.
The permanent pastures have a cover of blackjack oak,
post oak, and other scrub oaks and an understory of

native grasses and legumes. In a few, small, open areas
the native grasses are excellent. In this county the
Dglugherty soils occur only in complexes with Eufaula
soils.

Dougherty-Eufaula complex, 0 to 3 percent slopes
(DxB}.—This mapping unit occupies undulating old stream
terraces within a few miles of the Arkansas River. It
consists of Dougherty and Eufaula soils that are inter-
mingled in such an intricate pattern that it was not
practical to show them separately on the soil map. It
occurs with the more sloping, hummocky Dougherty-
Eufaula complex and with Shellabarger fine sandy loam.
The Dougherty soils make up about 55 percent of this
complex, and Fufaula soils make up most of the rest.
Less than 10 percent of this mapping unit consists of
Shellabarger and Carwile soils.

The profiles of the Dougherty and the Eufaula soils
are similar to those described for their respective series,
but in some areas the surface layer is darker and thicker
than normal. In a few wind-eroded spots the surface
layer is thinner than normal. :

Most of this complex is cultivated. Crop yields are
slightly higher than those on Dougherty-Eufaula com-
plex, 3 to 8 percent slopes. Because the Dougherty soils
store more moisture, they are more productive than the
Eufaula soils, The soils in this complex are suited to
tame pasture and truck crops. Crops respond readily to
the use of fertilizer or legumes. Areas in native pasture
provide moderate amounts of grazing. (Capability unit
IITe-5; Deep Sand Savannah range site; woodland suit-
ability group 2)

Dougherty-Eufaula complex, 3 to 8 percent slopes
(DxC).—Many areas of this complex consist of low narrow
ridges or dunes alternated with gently sloping valleys
only a few yards wide. Other areas are on strong slopes
between bottom lands of the Arkansas River and high
terraces. Although the slopes are dominantly between 3
to 8 percent, they average about 5 percent and are as
much as 10 percent in some places. The Dougherty soils
make up about 55 percent of this complex, and Eufaula
soils make up most of the rest. The Dougherty and
Eufaula soils have profiles similar to the ones described
for their respective series.

These soils are subject to wind erosion unless they are
protected by vegetation. In some cultivated fields wind
erosion has removed much of the surface layer. On some
eroded knobs the sandy clay loam subsoil of the Dough-
erty soils is exposed.

Nearly all of the acreage of these soils was once cov-
ered with trees, but most areas have been cleared and
cultivated. Small grains are the main crops. (Capa-
bility unit IVe—6; Deep Sand Savannah range site;
woodland suitability group 2)

Eroded Clayey Land

Eroded clayey land (2 to 8 percent slopes) (Es} consists
of eroded clayey 'soils that have been severely eroded b
water and are no longer suitable for cultivation. It
occurs within areas of Kirkland, Renfrow, and Vernon
soils in the central and western parts of the county and
within areas of Labette and Summit soils in the eastern
part. Most areas are around the heads of natural drains
where water concentrates.
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Sheet and gully erosion have reached an advanced
stage on this land. In many places the gullies are 2
to 5 feet deep and 10 to 15 feet wide. In some areas
between the gullies, the soil is only slightly eroded and
has a surface layer as much as 6 to 8 inches thick. In
these gullies the surface lafrer is clay subsoil material or
underlying material. Slickspots are numerous.

This land type makes up only a small part of the
county. Most areas are idle and are sparsely covered
with undesirable grasses, but many of the areas could be
seeded to suttable native %rwsses. Even under improved
management, however, a long time is required to bring
this land into production. (Capability unit VIe-1;
Eroded Clay range site; woodland suitability group 4)

Eroded Loamy Land

Eroded loamy land (2 to 8 percent slopes) (Et) consists
of loamy uplands that are so severely eroded and gullied
that they are no longer usable as cropland. Most areas
have slopes greater than 5 percent. This land generally
occurs around the heads of drainageways within areas
of Norge and Shellabarger soils and of Dougherty-Euf-
aula complexes. Areas are commonly 1 to 5 acres in
size, and the total acreage in the county is small.

In some places this mapping unit has lost all of its
surface layer, but in other places erosion is only slight.
Gullies 10 feet deep are common.

Most areas of this mapping unit are abandoned crop-
land that has a fair cover of native grasses between the
gullies. At a great cost some of these areas could be
reclaimed and used for bermudagrass pasture. (Capa-
bility unit VIe-2; Loamy Prairie range site; woodland
suitability group 4)

Eufaula Series

The Eufaula series consists of deep, light-colored, loose
sands that are moderately low in fertiﬁty. These soils
occur near the Arkansas River on undulating to hum-
mocky old high stream terraces. They developed under
a scrub oak forest in thick beds of sandy alluvium or of
wind-laid deposits.

The surface layer is grayish-brown fine sand 6 inches
thick. It has weak granular structure and is loose when
dry. The subsurface layer is about 20 inches thick and
consists of bleached pale-brown, single-grain fine sand.
This layer is very low in plant nutrients. Below a depth
of 26 inches is light yellowish-brown fine sand that takes
water rapidly but holds little of it available for plants.
The surface layer is strongly acid, and the lower layers
are medium acid.

These soils are low in fertility. Runoff is mone to
slight because water is absorbed rapidly. These sandy
solls, however, hold only a small amount of moisture for
the use of plants, and even in short dry periods they
are droughty. Wind erosion is a serious hazard. In the
more sloping areas adjacent to drainageways, these soils
are slightly susceptible to water erosion. Gullying is
slow to begin, but once it has started, there is no hard
layer to resist it.

Most of the acreage of Eufaula soils is cultivated, but
yields of crops are low. The main crops are small grains,
Crops on these soils respond readily to the use of legumes

and to additions of fertilizer. Blackjack oak, post oak,
and an undergrowth of grasses and scrubs make up the
vegetation in native pastures.

In this county Eufaula soils are mapped only in com-
plexes with Dougherty soils.

Humbarger Series

The Humbarger series consists of well-drained, fertile
soils along the Arkansas River on nearly level flood
plains that are 10 to 20 feet above the river channel.
Humbarger soils occur as long, narrow strips within
areas of Carr soils near the river. They also occur in
larger, more uniform areas near the adjoining uplands,
away from the river. These soils developed in brown,
calcareous, loamy alluvium,

The surface layer is grayish-brown loam that is about
14 inches thick and has moderate, medium, .granular
structure. It is very friable when moist and slightly
hard when dry. This layer grades to a dark grayish-
brown silt loam subsoil 10 to 30 inches thick., The sub-
soil is friable when moist and has weak subangular
blocky structure. Below a depth of about 30 inches is
brown silt loam that is weakly stratified with clay loam
and fine sandy loam. Some stratification with slightly
more sandy or clayey material is common in all horizons.
These soils are generally calcareous throughout. In some
areas, however, they are mildly alkaline but noncal-
careous to a depth of about 86 inches.

These soils are easily worked and are high in natural
fertility. They absorb and hold large quantities of water
that can be used by plants. The water table remains
below a depth of 6 feet except for short periods during
and immediately after floods. Flooding can be expected
at intervals of 1 to 5 years.

Most of the acreage of these soils is cultivated to small
grains, alfalfa, grain sorghum, and some corn. Crop
yields are generally favorable. The native vegetation
consists of trees and scattered tall grasses.

Humbarger loam 30 to 1 percent slopes) (Hu).—This
soil oceurs on the flood plain of the Arkansas River. It
has a profile similar to the one described for the series.
Included in areas mapped as this soil are long, narrow,
more clayey areas that are less well drained than Hum-
barger loam and are near the adjoining upland. Small
areas of Carr fine sandy loam are also included,

Humbarger loam is well suited to all crops commonly
grown in the county, but occasionally a crop is destroyed
by a flood. Johnsongrass invades cultivated fields,
especially those in row crops. Soil erosion is not likely,
but some scouring of the surface soil can be expected
when the Arkansas River overflows. Also, these floods
leave fresh deposits of loamy soil material in places.
(Capability unit IIw-2; Loamy Bottom-land range site;
woodland suitability group 1)

Kaw Series

The Xaw series consists of nearly level, fertile, dark-
colored, loamy soils on the flood plains (fig. 7) of Bitter,
Duck, Bois d’Arc, and Beaver Creeks, and other local
creeks. The width of the flood plains ranges from a few
hundred feet at the upper reaches of the streams to a half
mile at the lower reaches. These soils developed in alka-
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Figure 7—A profile of Kaw silty clay loam showing a deep, dark-
colored surface layer and a m;)dﬂrate]y permeable, friable
subsoil.

line to slightly acid, silty alluvium that washed from up-
land areas of Tabler, I(irkland, Renfrow, Summit, and
Newtonia soils.

The surface layer of Kaw soils is a very dark gray silt
loam or silty clay loam about 24 inches thick. This layer
is friable and has granular structure. It grades gradu-
ally to a slightly lighter colored subsoil that is weakly
stratified in places, but that is otherwise much like the
surface layer. Below a depth of 36 inches is brown,
granular silty clay loam that is permeable to water. The
surface layer is slightly acid to neutral, and the subsoil
is slightly acid to mildly alkaline.

After heavy rains the Kaw soils are subject to occa-
sional flooding, but the excess water runs off readily when
the creeks return to their normal level. The soils have
high water-holding capacity and are permeable to air
and water.

Nearly all of the acreage of the I{aw soils is cultivated.
Yields of small grains, alfalfa, and grain sorghum, the
common crops, are favorable. Practices that control ero-
sion and maintain productivity can be carried out more

asily on these soils than on most of the other soils in
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the county. A good cover of bluestem grows in native
pasture or meadow.

Kaw silt loam (0 to 1 percent slopes) (Ka).—This soil
lies on level flood plains of local streams, commonly at
the upper reaches where the flood plains are narrow.
%ncluded in mapping were small areas of Kaw silty clay
oam.

The surface layer of Kaw silt loam is dark grayish
brown about 7 to 12 inches thick. The subsoil consists of
about 20 inches of silt loam and grades to the substratum
of brown, friable silt loam,

This soil is generally in excellent tilth. Tilling and
establishing good stands of crops are easy. The main
limitation 1s flooding for short periods during intense
rains, but normally there is only slight, if any, crop
damage.

This soil is prized for farming in Kay County. All
of the acreage is cultivated except the narrow bottom
lands at the extreme upper reaches of the streams. Here
the stream channel meanders and cuts small, irregular
patches. These strips and patches are not well suited
as cropland, but they provide excellent native grass or
bermudagrass pasture. (Capability unit TIw-2; Loamy
Bottom-land range site; woodland suitability group 1)

Kaw silty clay loam (0 to 1 percent slopes) (Kc).—This
extensive soil occurs on flood plains of streams that drain
into the rivers of the county. Some of the narrow,
meandering streams within areas of this soil are not
shown on the soil map. Included in areas mapped as this
soil are small areas of Lela clay in low depressions and
small areas of Kaw silt loam.

The surface layer of Kaw silty clay loam is generally
very dark gray, friable, and easily worked. The subsoil
is very dark grayish-brown silty clay loam.

This soil is moderately well drained, is high in natural
fertility, and has high water-holding capacity. Although
flooding occurs, serious damage to crops is infrequent.

Txcept for the narrow, irregular areas along small
streams, most of this soil is cultivated. All crops
adapted to the county produce favorable yields. Winter
wheat and alfalfa are the main cash crops. Practices
that maintain productivity and soil structure are carried
out more easily on this soil than on many other soils in the
county. (Capability unit IIw-2; Loamy Bottom-land
range site; woodland suitability group 1)

Kirkland Series

The Kirkland series consists of deep, dark-colored soils
that have a claypan subsoil. These soils are on broad,
very gently sloping to gently sloping uplands in the
central and western parts of the county. They developed
from dark-colored clay and shale of the Wellington for-
mation in some areas and from clayey material of the
old alluvial plains in other areas.

The surface layer is dark grayish-brown to brown,
fairly mellow silt loam about 10 inches thick. This layer
is underlain by a dark-brown claypan subsoil (fig. 8).
The claypan is uniform to a depth of 80 inches or more,
except that its lower part contains less organic matter
and is lighter colored. The subsoil is very firm when
moist and has moderate, medium, blocky structure. The
presence of clay skins is indicated by the shiny blocks
of the claypan when it is moist. Below a depth of 30 to
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Figure 8.—Profile of a Kirkland silt loam showing the abrupt
change, at a depth of about 10 inches, from the silt loam surface
layer to the clay subsoil.

40 inches, the color grades to brown and dark reddish
brown. The subsoil merges with the silty clay under-
lying material so gradually that it is difficult to deter-
mine the depth to which the soil developed. The surface
layer and upper part of the claypan subsoil are medium
acid to slightly acid, and the lower part of the claypan
subsoil is neutral to alkaline. Concretions of fine lime
generally occur below a depth of 30 inches.

The Kirkland soils are generally well drained, but
they are excessively drained in gently sloping areas.
Where tilth is good, the surface layer absorbs water
readily. Rain is absorbed by the surface layer readily,
but then water soaks into the claypan subsoil very slowly.
During heavy storms much water runs off and washes
away a large amount of surface soil. These soils have
moderately high natural fertility.

Most of the acreage of these soils is cultivated. Small
grains and sorghum are the main crops, and alfalfa or
sweetclover is also grown. Crop yields are favorable.
These soils are not well suited to summer crops, because
there is generally not enough moisture in the surface

layer and plants may not be able to draw enough water
from the clayey subsoil. Areas in permanent pasture
support a mixed growth of short and tall grasses, includ-
ing buffalograss, grama, big bluestem, and little bluestem,

Kirkland silt Ioam, 1 to 3 percent slopes (KnB).—This
soil occurs in large convex areas with Tabler and Beth-
any soils and other Kirkland soils. In some areas it has
a thicker surface layer and a deeper profile than are
typical of the Kirkland series. Included with this soil
are areas of Tabler, Bethany, and Renfrow soils that to-
gether make up less than 10 percent of the area mapped.

On this soil water erosion is a serious hazard because
of the slopes and the very slowly permeable, claypan
subsoil. Also the surface layer tends to puddle and wash
during heavy rains.

This is the major wheat-producing soil of the county.
Yields of wheat are favorable. (Capability unit I1Te-1;
C]aypun) Prairie range site; woodland suitability
group 3

Kirkland-Renfrow complex, 2 to 5 percent slopes,
eroded (KrC2).—This complex occurs in the uplands on the
upper parts of small eroded drainageways and on eroded,
uniform, convex slopes. It is within areas of Kirkland,
Tabler, Bethany, and Renfrow soils. The complex is
extensive throughout the western and central parts of
the county.

Kirkland soils make up from 40 to 80 percent of this
complex, and Renfrow soils make up 20 to 60 percent.
Slickspots are common. The percentage of Kirkland
soils is greater in the central and western parts of the
county where slopes are somewhat more uniform and the
soils formed in darker clay and shale. The Renfrow soils
make up a greater part of this complex on the small
sloping knolls and in the more sloping areas in the
southwestern part of the county.

In this mapping unit both the Kirkland and the Ren-
frow soils are more eroded and have a thinner surface
layer than the soils described for their respective series.
The surface layer, only 4 to 8 inches thick, ranges from
silt loam in less eroded areas to clay loam in more eroded
areas. Shallow rills and gullies scar the areas. In some
local areas, erosion has removed all of the surface layer
and has exposed the clayey subsoil. The surface layer
and subsoil have been mixed by plowing in most places.
In cultivated fields Renfrow soils have a more reddish
surface layer than Kirkland soils.

Slickspots are generally 10 to 50 feet in diameter.
Their surface layer is about 2 to 4 inches thick over
compact, dark-brown clay. Crusting is severe on these
slickspots.

Because the thin surface layer of these soils does not
absorb much rainfall in a short period, runoff and ero-
sion are greater than on soils that have a thicker, more
permeable layer. As a result, crop yields are lower,
especially during the drier seasons when moisture in
deeper soils is barely adequate for plant growth.

On this complex the choice of crops is limited mainly
to small grains, sorghum, and legumes. Small grains
are the main crops. Yields of summer crops are low
because these soils are droughty. Because of soil loss,
small active gullies, and very slowly permeable subsoil,
some of the fields that were cultivated have been seeded
to grass. A cropping system consisting of wheat and
sweetclover has proved successful for many farmers.
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The sweetclover leaves a residue that makes a good
mulch, and the nitrogen it supplies is beneficial to the
wheat. (Capability unit IVe-2; Claypan Prairie range
site; woodland suitability group 3)

Labette Series

In the Labette series are deep to moderately deep,
granular, dark-colored soils that occur in the eastern
part of the county. These soils developed in residuum
tfrom interbedded calcareous clay, shale, and limestone.

The Labette soils have a dark-brown clay loam surface
layer that has a strong, coarse, granular structure. The
subsurface layer, between depths of 9 and 18 inches, is
brown clay loam that is slightly heavier than the surface
layer. Roots are abundant in this layer, and a few stains
of organic matter are on the surface of the peds, The
subsoll is reddish-brown, blocky clay that, in the upper
part, contains a few, black, shotlike concretions. Below
a depth of 26 inches, the subsoil is slightly more clayey
than it is above, and it contains many concretions of
calcium carbonate.

The Labette soils are excessively drained. They are
moderately slowly permeable and high in natural fertil-
ity. These soils are moderately difficult to till.

Labette soils are used primarily for native grass pas-
ture consisting mainly of big bluestem and little blue-
stem. This native vegetation has a high carrying capa-
city, and yields of hay are good. Most cultivated areas
are in small grains. If these soils are tilled, water ero-
sion is likely.

Labette clay loam, 5 to 8 percent slopes (laD).—This
soil is mostly in the eastern part of the county, where
it occupies sloping, colluvial foot slopes below the prom-
inent limestone escarpments that are in the Sogn-
Summit complex, 5 to 20 percent slopes. Directly below
these escarpments in the more sloping parts, this Labette
clay loam contains a few outcrops of limestone and
seepy wet spots. Included in areas mapped as this soil
are a few, narrow, uncrossable gullies. In the south-
eastern corner of the county, the surface layer of this
soil is browner and thinner than normal and is underlain
by redder clay. In a small area north of Beaver Creek,
some chert fragments are in the profile.

About nine-tenths of this soil is native grassland on
which good range management is needed to reduce ero-
sion and to keep the desirable grasses vigorous and pro-
ductive. The rest is cropland and is mostly west of the
Arkansas River. Small grains are the most important
crop.

This soil is moderately difficult to till. Cultivated
areas are susceptible to severe water erosion. Suitable
practices for conserving soil and moisture are terracing,
tilling on the contour, and growing of legumes. In areas
below the Sogn-Summit complex, diversion terraces are
needed to carry excess water safefy away from the culti-
vated fields. Crops grown on this Labette soil respond
well to additions of fertilizer. (Capability unit IVe-3;
Lioamy Prairie range site; woodland suitability group 3)

Labette-Slickspots complex, 3 to 5 percent slopes,
eroded (LbC2).—This mapping unit occupies gently slop-
ing areas around the heads of intermittent drainageways
and in other places where water concentrates. It occurs
with Newtonia soils, mostly Newtonia clay loam, 3 to 5

percent slopes, eroded. About 40 to 60 percent of this
complex is eroded Labette clay loam. Slickspots make
up 10 to 85 percent, but generally they average about 20
percent. Between the irregular patterns of Labette soil
and slickspots is an intermediate soil comprising 5 to 15
percent of the area.

The surface layer of the Labette soils is 3 to 7 inches
thick and is thinner than the surface layer in the pro-
file described for the Labette series. The surface layer
in the area of slickspots is about 2 to 4 inches over com-
pact, dark-brown clay. In cultivated fields slickspots
oceur as thin, white, crusted spots.

The soils of this complex contain a small amount of
organic matter and have low water-holding capacity.
They are subject to moderate or severe water erosion.
In about 60 to 80 percent of the acreage, the plow layer
is a mixture of the surface layer and the subsoil.

About three-fourths of the acreage is cultivated, but
productivity is low. The rest of the acreage is aban-
doned or idle cropland that is used for pasture. (Capa-
bility unit IVs-2; Labette soils in the Loamy Prairie
range site, and Slickspots in the Slickspot range site;
woodland suitability group 4)

Lela Series

The Lela series consists of very dark, somewhat poorly
drained, level to slightly depressional, clayey soils on
bottom lands. These soils occur in large fairly uniform
areas, mainly along Birds Nest Creek, in an area south
of Tonkawa, and on the second bottoms of the Chikaskia
River. Lela soils formed in clayey sediments that were
deposited where floodwaters move slowly or are inter-
mittently ponded.

These.soils have a surface layer of dark-gray light clay
4 to 8 inches thick. When this layer is dry, it has a gray
crust about one-fourth of an inch thick that is cracked
into irregularly shaped patches 2 to 4 inches across. The
surface layer is black when moist. It generally has weak
granular structure but is massive in places. The surface
layer is very sticky when moist and very hard and cloddy
when dry. It is underlain by very dark gray, dense clay
that has weak blocky structure or is massive. This mate-
rial is very slowly permeable and very plastic when moist.
At a depth of about 44 inches, the soil material is dark-
brown, massive clay. This material contains a few scat-
tered concretions of calcium carbonate. The -surface
layer is slightly acid or medium acid to a depth of about
6 inches. Below 8 inches the soil material is slightly
acid or neutral, and below 44 inches it contains free lime.

Most areas of Lela soils are occasionally flooded by the
adjoining streams. Runoff is slow or very slow. After
heavy rains, water often stands on the surface for sev-
eral days. Because the subsoil is clayey, internal drain-
age is very slow. Natural fertility 1s high.

Most of the acreage of the Lela soils is cultivated,
commonly to wheat, barley, and sorghum. Alfalfa is
grown in areas where drainage systems have been
installed. Crop yields vary considerably from year to
year, but they are generally moderately low. These soils
are droughty in dry years and often are excessively wet
in years of average rainfall. Occasionally, when mois-
ture is favorable throughout the growing season, crop
yields are favorable, The principal grasses in native
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asture are big bluestem, switchgrass, and indiangrass.
ome sloughgrass grows in the depressions.

Lela clay (0 to 1 percent slopes) (ic}.—This dark, some-
what poorly drained soil occurs chiefly in large areas
on level to slightly depressional flood plains. A few
areas adjacent to uplands are covered with a few inches
of recent overwash and have a surface layer that varies
in color and texture. Included in the areas mapped as
this soil are slickspots that are less than one-fourth acre
in size and are too small to delineate on the soil map.
They are shown on the map by symbols.

This soil is difficult to till, and farmers sometimes
have trouble establishing a good stand of crops. Also,
harvesting is often delayed because the soil is wet.

Drainage limits the use of this soil for farming. In
most years surface ditches are needed to remove excess
water. If this soil is not drained, the response to other
management is poor. Grain sorghum consistently pro-
duces higher yields than other crops because it is grown
during the summer when rainfall is low and evaporation
is high. (Capability unit I1Tw-1; Heavy Bottom-land
range site; woodland suitability group 4)

Lela-Slickspots complex (0 to 1 percent slopes) (le).—
This mapping unit consists of dark-colored, somewhat

oorly drained, cl'aye%r soils on nearly level to slightly
gepressional bottom lands where many slickspots are
scattered. Lela clay makes up about 70 to 90 percent of
this complex, and the slickspots make up from 10 to 30 per-
cent but generally average 20 percent. About 5 to 10
percent of the complex is a transitional zone between the
Lela soil and the slickspots.

The Lela soil has a profile like the one described for
the series, but in some places salts occur below a depth
of 40 inches. In many places the slickspots are crusted
with light brownish-gray, massive silt loam to clay about
one-half inch thick. The surface layer ranges from 3 to
10 inches in thickness and is underlain by dark-colored,
massive clay that has an accumulation of salts and ab-
sorbs water very slowly. Internal drainage is very slow.
In about 35 acres in the southwestern part of the county,
the soils of the complex are less clayey than those
described.

About 50 percent of this complex is in small grains
and sorghum, but yields are low. The rest is grassland.
The chief grasses in native pasture are switchgrass,
alkali sacaton, and saltgrass. (Capability unit IVs-1;
Lela soil in the Heavy Bottom-land range site, and Slick-
spots in the Alkali Bottom-land range site; woodland
suitability group 4)

Lincoln Series

The Lincoln series consists of sandy, calcareous soils
that formed in recent mixed alluvium on low bottom
Iands of the Arkansas River. These soils are unstable
because new sandy and clayey material is deposited dur-
ing each flood.

These soils vary in texture, color, and depth, but in
most places the surface layer is grayish-brown, calcar-
eous loamy sand about 15 inches thick. This layer is
underlain by pale-brown, stratified, calcareous sand,
loamy sand, and gravel that extend to a depth of 60
inches or more.

Lincoln soils have slow runoff but very rapid internal
drainage. The water table commonly is at a depth rang-
ing from 4 to 15 feet. These soils are frequently flooded,
are low in fertility, and are somewhat droughty.

These soils are poorly suited to cultivation because
damaging floods are frequent and their texture is ex-
tremel%r sandy. Most areas are in native pasture, and
many have a cover of johnsongrass. Vegetation has lit-
tle time to get a foothold because fresh material is
deposited during the recurring floods.

Lincoln soils (0 to 2 percent slopes) (Lm).—These inex-
tensive soils are on sandy flood plains of the Arkansas
River. Typically they have a grayish-brown loamy sand
surface layer underlain by calcareous sand at 15 mches.

‘Included 1n the areas mapped as these soils are soils in

old meandering river channels that have been filled with
silt. Also included are small areas of Carr soils and
Sand dunes, Lincoln material,

Because Lincoln soils are frequently flooded, they are
unstable and they vary in texture. %&Lrge floods leave
deep deposits in some areas and dig potholes in others.
In dry periods these soils are droughty and are suscepti-
ble to blowing. The vegetation is scattered and consists
of woody shrubs, annuals, sand sagebrush, switchgrass,
saltgrass, johnsongrass, cottonwood trees, and willows.
Some areas could be seeded to bermudagrass. (Capabil-
ity unit Vw-2; Sandy Bottom-land range site; woodland
suitability group 2)

Loamy Broken Land

Loamy broken land (Lo} consists of narrow bands of slop-
ing to steep broken slopes that separate bottom langs
from the adjoining uplands. The slopes range from 5
to as much as 50 percent, but they average about 12 per-
cent. Most areas are along the Arkansas River.

The surface layer of this land ranges from loam to
silt loam in texture and from brown to dark brown in
color. Although the soil material is generally thick, the
underlying limestone is close to the surface in some
places. Limestone crops out in about 2 to 5 percent of
the area on the steeper, more broken slopes

This land is not suitable for cultivation. The native
vegetation is principally trees and brush, and there are
scattered tall grasses and native legumes. (Capability
unit VIe-3; Loamy Prairie range site; woodland suit-
ability group 2)

McLain Series

The McLain series consists of deep, brown to dark-
brown, productive soils on low alluvial terraces along
the Salt Fork Arkansas River, but above the level of
normal flooding. These nearly level soils developed in
reddish, calcareous alluvium that originated mainly from
prairies underlain by redbeds.

These soils generally have a surface layer of dark-
brown to brown, granular, friable silty clay loam 6 to 10
inches thick. The subsoil, to a depth of about 21 inches,
is dark reddish-brown to reddish-brown clay that has
moderate, medium, blocky structure. Below 21 inches is
reddish-brown silty clay loam. This layer grades to
yellowish-red silty clay loam that has weak, medium,
granular structure. The surface layer is medium acid,
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the subsoil is slightly acid to mildly calcareous, and the
lower substratum is commonly calcareous.

Runoff is slow on these nearly level soils. Natural
fertility and water-holding capacity are high. Some
areas south of Tonkawa are occasionally flooded by Birds
Nest Creek.

Almost all of the acreage of McLain soils is cultivated.
Small grains and alfalfa are important crops and have
favorable yields. The main grasses in the native pasture
are switchgrass, big bluestem, and little bluestem.

McLain silt loam (0 to 1 percent slopes) (MaA).—This
is one of the better soils for farming in the county. It
occurs with Reinach loam, 0 to 1 percent slopes, and
McLain silty clay loam.

McLain silt loam has a silt loam and heavy silt loam
surface layer about 17 inches thick. The subsoil is red-
dish-brown clay loam that grades to yellowish-red silt
loam at a depth of about 2 feet. This yellowish-red silt
loam is more sandy and calcareous as depth increases.

This well-drained soil has greater water-holding capac-
ity and is slightly more productive than McLain silty
clay loam. Also, McLain silt loam is easier to farm
because it is seldom, if ever, flooded. It is suited to many
kinds of crops, and almost all of it is cultivated. (Capa-
bility unit I-1; Loamy Bottom-land range site; wood-
land suitability group 1)

MecLain silty clay loam (0 to 1 percent slopes) (Mb).—
This nearly level to slightly depressional soil has a heavy
clay loam subsoil in some areas. Included in mapping
were small areas of Lela clay and McLain silt loam.
MeclLain silty clay loam is moderately difficult to till. Be-
cause runofl is slow and permeability is very slow, water
stands on the surface for short periods after heavy rains.
Drainage to remove excess surface water is needed 1f plant
growth 1s to be optimum in years of above average rainfall.
Erosion is not a hazard on this soil. (Capability unit I-1;
Loamy Bottom-land range site; woodland suitability
group 1)

Miller Series

The Miller series consists of deep, reddish, calcareous
clay soils on bottom lands along the Salt Fork Arkan-
sas River. These soils normally occupy long, narrow,
slightly depressional areas surrounded by Yahola soils
on first bottoms. The Miller soils formed in clayey ma-
terial that was deposited by slow-moving floodwaters.

The surface layer is reddish-brown, calcareous clay
about 10 inches thick. This layer ranges from weak,
medium, granular structure to massive. The surface
layer is very slowly permeable to water. It is directly
underlain by reddish-brown, calcareous clay 8 to 20
inches thick. This layer ranges from weak, fine, blocky
structure to massive. It is very sticky and plastic when
wet and extremely hard when dry. It contains a few,
small, scattered concretions of calcium carbonate. Ie-
tween depths of about 19 and 29 inches, the soil material
is yellowish-red clay loam that has weak, medium, gran-
ular structure, is friable when muoist, and contains thin
bands or pockets of finer textured material from the
horizon above. Below a depth of 29 inches is yellowish-
red to reddish-yellow, calcareous very fine sandy loam
that ranges from weak granular structure to single grain

or massive. Thin strata of reddish-brown clay similar to
the clay in the surface layer commonly occur throughout
this lower part of the profile.

Miller soils are somewhat poorly drained and are hard
to farm. During wet periods crops are damaged by
excessive water, and in dry periods yields are low because
water-holding capacity is low. ‘Surface crusting is com-
mon, but natural fertility is high.

- On these soils the choice of crops is limited. Small
grains and sorghum are the main crops, but alfalfa is
grown in small areas within larger areas of Yahola soils.
Alfalfa can be established without applications of lime
because these soils are calcareous. Crop yields are mod-
erate to low. Areas of these soils close to the Salt Fork
Arkansas River are in native grass or improved pasture.
The main grasses are switchgrass, prairie cordgrass, and
big bluestem.

iller clay (0 to 1 percent slopes) (Mc).—This soil is of
limited extent in this county. It is in concave or slough-
like areas of the occasionally flooded bottom lands along
the Salt Fork Arkansas River. Most areas are less than
40 acres in size. The clayey subsoil of this soil is very
slowly permeable, and surface water is commonly ponded
after flooding or heavy rains,

Tillage is difficult on this soil, and drainage is required
if yields are to be favorable. Erosion is none to slight.
Most areas receive from 1 to 8 inches of fine sediments
during each flood. (Capability unit IIIw-1; Heavy
Bottom-land range site; woodland suitability group 4)

Newtonia Series

The Newtonia series consists of deep, brown, granular
soils on uplands. These soils occur in the eastern part
of the county between U.S. Highway No. 77 and the
Osage County line. They formed in material weathered
from limestone or from- limestone interbedded with cal-
careous shale and clay.

The Newtonia soils generally have a brown silt loam
surface layer about 9 inches thick. This layer has strong,
medium, granular structure in areas in native vegetation,
but it has moderate, medium, granular structure in culti-
vated fields. Between depths of 9 and 16 inches is a sub-
surface layer of reddish-brown silty clay loam that is
friable when moist and has strong, medium and coarse,
granular structure. Roots and worm casts are abundant
in this layer. The subsoil is reddish-brown heavy silty
clay loam that extends from a depth of 16 to 44 inches.
Structure is strong and granular in the upper 13 inches
of the subsoil and is weak, medium, subangular blocky
in the lower part. Below a depth of 44 inches is yellow-
ish-red silty clay that contains a few faint mottles of
grayish brown and a few, fine, black films and concre-
tions of manganese and iron oxides. The surface layer is
slightly acid, and the layers below it are slightly acid to
mildly alkaline. Depth to limestone is generally more
than 4 feet.

Newtonia soils are generally well drained, but they are
excessively drained in sloping areas. Their subsoil has
good water-holding capacity and is moderately permea-
ble to roots, air, and water. Natural fertility is moder-
ately high. Water erosion is a hazard in the sloping
areas.
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Most of the acreage of these soils is cultivated. All
crops suited to the area are grown, and small grains,
alfalfa, and sorghum are the main crops. FEast of the
Arkansas River are large areas of native pasture that
produce forage of high quality. The grasses are mainly
big bluestem and little bluestem.

“Newtonia silt loam, 0 to 1 percent slopes (NeA).—This
nearly level soil is mainly southeast of Kildare. It occu-
pies smooth divides and occurs with the more slopin
Newtonia soils. It is in fairly large areas, but its tota
acreage in the county is small.

The surface layer is slightly thicker than the one de-
scribed for the series. The subsoil is slightly darker
than the one described for the series. Because this soil
is more nearly level than the other Newtonia soils in the
county, it has slower runoff and is less likely to erode.
Drainage is good.

This soil is desirable for farming. It can be worked
easily, and crops respond well to management. Small
grains, mostly wheat, grain sorghum, and alfalfa are the
main crops. Almost all of this soil is cultivated. (Capa-
bility unit I-2; Loamy Prairie range site; woodland
suitability group 2)

Newtonia silt loam, 1 to 3 percent slopes {NeB).—This
soil is on very gentle convex slopes above limestone es-
carpments. It i1s commonly adjacent to other Newtonia
soils. In some places it borders Summit soils or Sogn-
Summit complex, 5 to 20 percent slopes. Included in the
areas mapped as this soil are small, darker or more
clayey areas of Summit or Labette soils that make up
less than 6 percent of any mapped area. In about 30 to
50 percent of the area mapped, limestone is at a depth
of 20 to 50 inches.

This soil has a profile similar to the one described for
the series. On narrow divides directly above the sharp
breaks occupied by Sogn-Summit complex, 5 to 20 per-
cent slopes, it is less deep than typical. In some small
areas near drainageways, the surface layer has been
thinned by erosion.

About 70 percent of this soil is cultivated, and the
rest is in native pasture. Unless management is good,
erosion is likely in cultivated areas. A large part of the
acreage in pasture is in small, inaccessible areas east of
the Arkansas River that are surrounded by stony, very
shallow soils. If the supply of organic matter and plant
nutrients is kept at a high level, this soil produces favor-
able yields of all crops grown 1n the county. (Capabil-
ity unit ITe-1; Loamy Prairie range site; woodland suit-
ability group 2)

Newtonia silt loam, 3 to 5 percent slopes (NeC).—This
soil ‘occupies broad gently sloping uplands above lime-
stone escarpments of Sogn-Summit complex, 5 to 20 per-
cent slopes, and gentle uniform slopes below these escarp-
ments. Included in thé areas mapped as this soil are
slickspots that are too small to be delineated on the
maps. Slickspots are easily recognized in rangeland by
their vegetation of dominantly short grasses. Also in-
cluded, and making up as much as 5 percent of each
mapped area, are small areas of Newtonia silt loam, 3 to
5§ percent slopes, eroded. In about 40 to 50 percent of
the area mapped, limestone is at a depth of 20 to 50 inches.

In most places the surface layer of Newtonia silt loam,
3 to 5 percent slopes, has been thinned slightly by ero-
sion, or it was never so thick as the surface layer in the
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typical profile. Where this soil lies below escarpments
of the Sogn-Summit complex, the surface layer is com-
monly darker than the surface layer of the less sloping
Newtonia soils. Also, the subsoil is generally more
clayey. In some small areas north of Beaver Creek, the
lower layers contain chert fragments.

This soil is friable, moderately easy to work, and mod-
erately productive. It is used for the same kinds of
crops as the less sloping Newtonia soils, but" yields are
slightly lower, especially in dry years. Krosion is likely
in cultivated fields. Many areas, most of them east of
the Arkansas River, are in native pastures consisting
of bluestem. (Capability unit I1Te-2; Loamy Prairie
range site; woodland suitability group 2)

Newtonia clay loam, 3 to 5 percent slopes, eroded
(NnC2).—This soil occurs mainly on side slopes along small
drainageways and on uniform, moderately eroded slopes
below the limestone escarpments in the Sogn-Summit
complex, 5 to 20 percent slopes.

This soil has a thinner surface layer than Newtonia
silt loam, 3 to 5 percent slopes, because about 30 to 60
percent, of the original surface soil has been removed by
sheet and gully erosion. In cultivated areas about 40
percent of the plow layer consists of material from the
subsecil. In many places the subsoil is more clayey and
less granular than that of the other Newtonia soils. A
few slickspots commonly occur in areas of this soil. In
about 40 to 60 percent of the area mapped, limestone is at
a depth of 20 to 50 inches.

About 90 percent of this soil is used for small grains
and sorghum, but the rest has been returned to native
grass or is idle. Under good management, which in-
cludes protecting the soil from erosion, this soil can be
used for cultivated crops. Almost all of the rills and

ullies are so small that they do not prevent tillage.
%Capability unit ITTe-3; Loamy Prairie range site;
woodland suitability group 3)

Norge Series

The Norge series consists of deep, brown, friable,
loamy soils that are level to strongly sloping. The main
areas are west of Newkirk within a few miles of streams
or rivers. These soils developed from a clayey and
loamy substratum several feet thick.

The surface layer is brown loam (fig. 9) that has
granular structure. The subsurface layer is brown, fri-
able clay loam about 8 inches thick. At a depth of 16
inches is a reddish-brown heavy clay loam subsoil that
has subangular blocky structure and absorbs water
readily. The lower part of the subsoil is yellowish-red,
slightly heavier clay loam that contains numerous par-
ticles of sand. The substratum is blocky clay loam to
clay that is slightly mottled in many places. A few
round pebbles of quartz commonly oceur throughout the
profile. The surface layer is medium acid and slightly
acid, and the layers below are slightly acid and neutral.

The Norge soils are generally well drained, but they
are excessively drained in the more sloping eroded areas.
In the sloping areas accelerated water erosion is likely.
Norge soils are high in natural fertility. They are fri-
able and easy to till, and crops on them respond to good
management.
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Figure 9—Profile of a Norge loam showing small quartz pebbles
at a depth of 3 feet.

These soils are among the most productive soils of the
uplands in this county. Most of the acreage is culti-
vated, mainly to small grains, alfalfa, and sorghum.
Because these soils hold a good supply of moisture that
plants can use, they are suitable for summer crops if
rainfall is average. Some areas are used as meadow.
Areas of native pasture that are not overgrazed support
a good cover of bluestem.

Norge loam, 0 to 1 percent slopes (NoA).—The largest
areas of this soil are southwest of Ponca City, and small-
er areas are well distributed throughout the central and
western parts of the county. In places where the old
alluvium is thickest, this soil is close to Vanoss, Bethany,
and other Norge soils. Small areas of Bethany and
Vanoss soils are included in areas mapped as this soil.

The surface layer of this soil is darker and slightly
thicker than that of the other Norge soils. Runoff is
slow because the soil is nearly level and absorbs water
readily.

This is one of the best soils for farming in the county,
and, except for a few pastures, all of it is cultivated.
Many kinds of crops are suitable, and small grains,
alfalfa, and wheat are the main crops. Yields are favor-
able.  (Capability unit I-2; Loamy Prairie range site;
woodland suitability group 2)

Norge loam, 1 to 3 percent slopes (NoB).—This exten-
sive soil, which occurs with other Norge soils, is on
very gentle convex slopes. The main areas are on broad
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divides in the valley of the Chikaskia River. Smaller
arglas are on small ridges within the areas of Kirkland
soils.

This soil has a profile similar to the one described for
the Norge series, except that the subsoil is more clayey
in a few small areas.

This soil is easy to farm, and about nine-tenths of it is
cultivated. Water erosion is' not likely in the nearly
level areas, but it is a hazard in the more sloping areas.
Terraces and contour tillage can be used to reduce loss
of soil in the more sloping areas. (Capability unit ITe—
1 5 Loamy Prairie range site; woodland suitability group
2

Norge loam, 3 to 5 percent slopes [NoC).—This soil
occupies gentle slopes that commonly border the Chikaskia
River and other streams west of Newkirk, It generally is
adjacent to Norge loam, 1 to 3 percent slopes, on higher,
smooth divides. Included in the areas mapped as this soil
are small areas of Norge loam, 3 to 5 percent slopes, eroded,
that amount to 5 to 10 percent of some cultivated fields.

In some areas the surface layer has been thinned by
erosion, or it was never so thick as the surface layer in
the profile described for the Norge series. In many
places close to streams, the substratum contains narrow
bands or pockets of sandier material. Erosion is more
likely on this soil than on the less sloping Norge soils
because slopes are stronger and runoff is moderate to
rapid.

Most of the acreage of this soil is cultivated. Crop
yields are favorable, but they are slightly lower than

those on the less sloping Norge soils because the surface

layer is thinner and the intake of water is less. (Capa-
bility unit ITTe-2; Loamy Prairie range site; woodland
suitability group 2)

Norge loam, 3 to 5 percent slopes, eroded (NoC2).—
This soil is on side slopes along intermittent drainage-
ways and on the crests and the side slopes of gently
rolling divides. It is commonly next to Norge loam, 3
to 5 percent, slopes.

The surface layer of this soil, 4 to 8 inches thick, is
generally slightly more reddish than the surface layer in
the profile described for the Norge series. In the more
eroded areas, the surface layer is less loamy and more
clayey than typical. Some light-colored slickspots occur
in the more eroded areas. Rills are evident around the
heads of drainageways, and sheet erosion is common on
the more uniform slopes.

Most of this soil is cultivated, but a few areas have
been returned to native grasses. Practices are needed
that slow or divert runoff and control water erosion.
(Capability unit IITe-3; Loamy Prairie range site;
woodland suitability group 3)

Norge loam, 5 to 8 percent slopes {NoD).—This soil is
on strong uniform slopes close to streams and intermit-
tent drainageways.

The surface layer and subscil are slightly thinner
than those in uneroded, less sloping Norge soils. In some
places the substratum is more sandy than typical, and
in local spots the underlying clay and shale are closer
to the surface.

Runoff ranges from moderate to rapid, depending on
the amount and intensity of rainfall. Cultivated areas
are subject to moderate water erosion.
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About half of this soil is cultivated, mainly to small
grains. (Capability unit IVe-3; Loamy Prairie range
site; woodland suitability group 3)

Norge loam, 5 to 8 percent slopes, eroded (NoD2).—
This soil is on short slopes along intermittent drainage-
ways. In many areas 1t adjoins bottom lands of the
Chikaskia River.

This soil is more sloping than the surrounding Norge
soils and has a thinner surface layer. In places the sub-
soil is more clayey and less permeable than that in the
profile described for the Norge series. In a few small
areas clay and shale are at a _depth of about 36 inches.
Slickspots less than one-fourth of an acre in size occur
in the more eroded areas.

Accelerated erosion is the main hazard in cultivated
areas. In many places tillage has mixed material from
the subsoil into the original surface layer. In many of
the small rills, which are about 50 to 75 feet apart, the
subsoil is exposed. Natural fertility and the content of
organic matter are moderately low.

All of this soil has been cultivated, and about four-
fifths of it remains cultivated. The rest is idle or in
permanent vegetation. (Capability unit IVe—4; Loamy
Prairie range site; woodland suitability group 3)

Norge-Albion complex, 3 to 5 percent slopes (NxC).—
This mapping unit occurs mainly in the northwestern
part of the county in close association with Niorge soils
that have been mapped as separate units. One large
area, however, is northwest of Washunga in the eastern
part of the county. , :

Norge loam makes up 35 to 65 percent of the complex,
and the Albion soil makes up 20 to 40 percent. About 5
to 10 percent consists of soils that are similar to Albion
soil but that lack the sandy clay loam subsoil and are
less than 20 inches deep to sand and gravel. The Norge
soil has a profile similar to the one described for the
series except that its substratum contains more sand. A
profile of the Albion soil is described for the Albion
series.

In some cultivated fields the surface layer of the soils
in this complex has been thinned by water erosion.
Small seepy or wet spots occur on the lower part of
some slopes near the adjoining bottom lands.

About 35 percent of this mapping unit is cultivated
to small ‘grains or sorghum. Crop yields are good to
fair. Management is needed that conserves moisture
and protects the soil from water erosion. The rest of
this complex is in native grass pasture that consists
chiefly of big bluestem, little bluestem, and switchgrass.
(Capability unit IIIe-2; Norge soil in_the Lioamy
Praivie range site, Albion soil in the Sandy Prairie range
site; woodland suitability group.2)

0il-Waste Land

Oil-waste land (Od) is made up of areas in which liquid
oily waste has accumulated. It includes slush pits and
the adjacent uplands and bottom lands that have been
affected by liquid wastes, mainly salt water and oil. It
occurs throughout the county where activity in oilfields
has not been controlled. The areas are generally 2 to 5
acres in size, but larger areas occur in the old Three
Sands oilfield south of Tonkawa. The upland areas are
severely eroded. Soil structure has been destroyed by

salts. This land is unsuited to farming, but reclaiming
a few small areas is possible. (Capability unit VIIIs-1;
not placed in a range.site or woodland sumitability group)

Owens Series

The Owens series consists of dark-colored, shallow,
calcareous soils that occur in the southwestern and north-
central parts of the county. Slopes range firom 3 to more
than 12 percent. These soils developed from weathered
olive-gray clay and shale of the Wellington formation.

Owens soils have a grayish-brown, calcareous clay sur-
face layer that is 4 fo 7 inches thick and has strong,
coarse, granular structure (fig. 10). Many small frag-
ments of grayish to whitish shale occur throughout this
layer. Below the surfice layer is somewhat massive,
partly weathered, light olive-gray clay that begins at an
average depth of 5 inches and extends to about 20 inches.
Below a depth of 20 inches are olive-gray, unweathered
clay and shale that are calcareous. Depth to unweathered
clay or shale ranges from 4 to 24 inches.

In places there are bands of escarpments that consist
of exposed grayish-colored to olive shale and clay and

Figure 10.—Profile of a shallow Owens clay showing the dark-
colored, granular surface layer.
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numerous beds of gray mudstone. Thin strata of honey-
combed limestone are in many of the upper more slop-
ing areas northeast of Blackwell.

These soils have rapid runoff, slow internal drainage,
and very slow permeability. They are droughty because
they have limited water-holding capacity.

Owens soils are not suitable for cultivation, and nearly
all of the acreage is in pastures that have low carrying
capacity. Many of the pastures have been overgraze
and are heavily infested with weeds. In well-managed
pastures the native vegetation consists of mixed short
and tall grasses, mostly buffalograss, blue grama, big
bluestem, and little bluestem.

Owens clay, 3 to 12 percent slopes (OwE).—This soil
occupies gentle to strong slopes that are banded by prom-
inent escarpments consisting of gray to bluish-colored
shale and numerous beds of gray mudstone. Bare out-
crops of bluish-gray shale are common. These escarp-
ments are especially prominent northeast of Blackwell
in the uplands adjacent to Bitter Creek. A few areas
have slopes greater than 12 percent.

This soil 1s not suitable for cultivation, because it is
shallow, strongly sloping, and very slowly permeable.
Water erosion would be severe if this soil were culti-
vated. Pasture is the main use, and the native vegeta-
tion is mostly mid and short grasses. Many pastures
have been overgrazed and are heavily infested by weeds.
Where the cover of grass is good, carrying capacity is
low to fair. Careful mangement, which includes con-
trolled grazing, is needed to keep a dense cover of vigor-
ous plants on this soil. (Capability unit VIe-5; Red
Clay Prairie range site; woodland suitability group 4)

Port Series

The Port series consists of deep, loamy, fertile soils on
flood plains of the Chikaskia River, Salt Fork Arkansas
River, and Deer Creek. These soils formed in alkaline
to calcareous, silty, reddish sediments deposited by
floodwater.

The surface layer is about 14 inches thick and consists
.of brown silt loam that has granular structure and is
friable when moist. The subsoil extends to a depth of
36 inches and consists of reddish-brown silt loam that
also has granular structure. Weak strata of slightly
finer textured material commonly are in the subsoil. Be-
low a depth of 3 feet is reddish-brown silty clay loam.
In some places at various depths are dark layers that
were surface layers until they were buried by sediments.
Bands of very slowly permeable clay lie deep in the
profile in some places. The surface layer is slightly acid,
and the subsoil 1s neutral to mildly alkaline.

The Port soils are well drained and moderately well
drained. Most areas are occasionally flooded for short
periods, but along the Chikaskia River, some low, nar-
row areas are damaged by frequent flooding. Port soils
are permeable, absorb moisture well, and have good
water-holding capacity.

Miost areas of the Port soils that are not frequently
flooded are cultivated. These areas are well suited to the
crops commonly grown in the county, but in the fre-
quently flooded areas the choice of crops is limited. Tall
grasses and trees make up the native vegetation on Port
soils.

Figure 11—Profile of Port silt loam, a deep, highly productive
soil on bottom lands.

Port silt loam (0 to 1 percent slopes) (Ps).—This deep
soil on bottom lands is highly valued for farming (fig.
11). Tt is easily tilled and 1s only slightly, if at all, dam-
aged by flooding. Erosion is not hkely. This soil is
moderately permeable and has medium runoff and inter-
nal-drainage.

Nearly all of this soil is cultivated. Wheat and alfal-
fa, the main cash crops, have favorable yields. Response
to management is good. (Capability unit IIw-2; Loamy
Bottom-land range site; woodland suitability group 1)

Port soils, frequently flooded (0 to 2 percent slopes)
(Pl.—These soils generally occupy long, narrow areas on
low first bottoms adjacent to the Chikaskia River. They
vary considerably from place to place and from time to
time because new material is deposited by the frequent
floods, which vary in intensity. The surface layer is
mainly silt Ioam but is fine sandy loam and silty clay
loam in some places. The profile of these soils is more
stratified and generally is finer textured than the profile
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described for the Port series. In some areas strata of
coarse sand occur below a depth of 3 feet.

These frequently flooded soils are high in natural fer-
tility. They are moderately well drained, but are the
least well drained in the lower, more clayey spots.

Bermudagrass and sorghum are grown in some areas.
Other areas are used for pecan orchards. Because these
soils are frequently flooded, yields are generally much
lower than those on Port silt loam. If crops are not
damaged by floods, yields are favorable. Bermudagrass
pasture is better suited than other crops. Some areas
have a dense cover of trees and are excellent for wildlife.
(Capability unit Vw-2; Loamy Bottom-land range site;
woodland suitability group 2)

Pratt Series

In the Pratt series are deep, dark-colored loamy sands
on hummocky uplands. These soils occur mainly in a
small area about 5 miles west of Tonkawa. They formed
in deep, coarse-textured, water-sorted material that has
been reworked by wind and that overlies clay and shale
of the Permian redbeds.

The surface layer is about 11 inches thick and consists
of grayish-brown loamy fine sand that is single grain or
has weak, fine, granular structure. This layer is loose
when moist and contains many roots in areas under
native grasses. The subsoil, to a depth of 40 inches, is
brown, massive loamy fine sand that 1s loose when moist.
Within the subsoil are horizontal bands of slightly
darker colored sandy loam that are 14, to 34 inch ﬁﬁck.
These bands are missing below a depth of 40 inches. The
surface layer of these soils is medium acid to neutral, but
no part of the profile contains free lime.

These soils are low in natural fertility, partly because
they are sandy. They contain little organic matter and
nitrogen. Unless the content of organic matter is main-
tained, these soils become droughty and less fertile.
Wind erosion may be a serious hazard if the surface
layer is not protected. Water erosion is not a serious
hazard, because water is absorbed rapidly and runoff is
slight or none.

About 60 percent of the acreage of Pratt soils is in
native pastures of bluestem. Most of the cultivated acre-
age is used for small grains and sorghum. Crop yields
are moderately low or low, depending on the rainfall
during the growing season, the fertility of the soil, and
the degree of wind erosion.

Pratt loamy fine sand, hummocky (PtC).—This soil
occupies only a small acreage in Kay County. Slopes are
8 to 8 percent. Included in the areas mapped as this
soil are areas of Shellabarger soils, which make up about
5 percent of the mapping unit.

In cultivated areas practices are needed to control
wind erosion and to maintain fertility. Unless a protec-
tive cropping system is used, this soil blows and drifts.
The severity of wind erosion depends mainly on the
amount, of ground cover. Winnowing and drifting are
common in unprotected fields. The loose sand makes
tillage and use of power equipment difficult. (Capabil-
ity unit IVe-6; Deep Sand range site; woodland suit-
ability group 2)

SOIL SURVEY

Reinach Series

The Reinach series consists of deep, friable soils that
formed in alkaline to calcareous loam or sandy loam on
terraces or second bottoms. These soils generally occupy
nearly level to sloping, natural levees on the flood plain
of the Chikaskia River or are on low terraces along the
Salt Fork Arkansas River. They are 5 to 15 feet higher
than the associated Yahola soils. In places the Reinach
soils adjoin the rivers.

The surface layer is brown loam about 17 inches thick.
It has weak and moderate, fine, granular structure and
is very friable when moist and soft when dry. Underly-
ing the surface layer is 10 to 20 inches of neutral, brown
loam. This layer is much like the layer above except
that it is more reddish. Below a depth of 30 inches is
yellowish-red loam that has weak, fine, granular struc-
ture. This material is very friable when moist, alkaline
to calcareous, and uniform in color and texture to a
depth of 4 feet or more. In small areas near the Salt
Fork Arkansas River, these soils have a very fine sandy
loam surface layer.

Reinach soils are well drained and have good water-
holding capacity and moderate permeability. Natural
fertility is high, and tillage is easy. In some years wind
erosion may be a hazard, but under good management it
can be easily controlled. If they are not well managed,
the more sloping Reinach soils are subject to severe water
erosion.

Almost all of the acreage of these soils is cultivated.
All crops adapted to the county produce favorable yields.
The cash crops commonly grown are small grains and
alfalfa. Crops on these soils respond well to intensive
management. Some farms in the county are made up
entirely of Reinach soils.

Reinach loam, 0 to 1 percent slopes (RcA).—This exten-
sive soil is deep and permeable. It occupies weakly con-
vex slopes. Included in areas mapped as this soil are
small areas of darker colored, finer textured Port silt
loam. These included areas make up less than 5 percent
of this mapping unit.

This is one of the most important soils in the county
for farming. It is suited to all crops commonly grown.
Productivity is high and is much easier to maintain than
that of most other soils of the county. (Capability
unit I-1; Loamy Bottom-land range site; woodland suit-
ability group 1)

Reinach loam, 3 to 8 percent slopes (RcD).—This soil
occupies flood plains on low terraces of the Salt Fork
Arkansas and Chikaskia Rivers. It is on breaking slopes
that separate low areas of bottom land from higher ones.
These breaks, normally -only 100 to 200 feet wide, dis-
tinguish this soil from other soils in the landscape. Al-
though slopes range from 3 to more than 8 percent, they
average about 6 percent. This loamy soil has a lighter
colored, thinner surface layer than the soil deseribed for
the series and, in many places, a sandier substratum.
Water erosion has removed 20 to 50 percent of the orig-
inal surface layer.  After rains of high intensity, small
rills appear, but they can be removed by tillage.

Included in areas mapped as this soil are areas of
finer textured Brewer soils and of soils similar to the
Port soils. These included soils make up 5 to 10 percent
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of the mapping unit. Also included are some old arable,
U-shaped channels of meandering streams.

Farming is difficult on this soil because the hazard of
erosion is moderate and narrow strongly sloping bands
hinder the use of large farm machines. Generally, the
same crops are grown on this soil as are grown on the
surrounding Reinach loam, 0 to 1 percent slopes. Some
areas have been planted to bermudagrass and are pro-
viding large amounts of forage of excellent quality.
(Capability unit IVe-8; Loamy Bottom-land range site;
woodland suitability group 2)

Renfrow Series

The Renfrow series consists of deep, dark-brown soils
that have a very slowly permeable subsoil. These soils
are in small scatiered areas on uplands throughout the
central and western parts of the county. They formed
from clay and shale of the Permian redbeds.

The surface layer, about 6 inches thick, is brown silt
loam that has granular structure and is friable when
moist. It grades to a subsurface layer of reddish-brown
clay loam about 4 to 7 inches thick. At an average depth
of 12 inches, there is a reddish-brown, blocky clay sub-
soil (fig. 12). The clay in the lower part of the subsoil
is more compact than that above and contains a few con-
cretions of calcium carbonate. Below a depth of 30
inches is calcareous, massive clay. The surface layer is
slightly acid, and the lower part of the subsoil is alka-
line or calcareous.

These soils are well drained. They are subject to ac-
celerated erosion and are somewhat droughty because of
their very slowly permeable subsoil and rapid to medium
runoff. These soils contain a fair to good supply of
plant nutrients.

Most of the areas of Renfrow soils are used for small
grains, but a considerable acreage is in pasture consist-
ing largely of short grasses. (blrop yields are fair to
good in years of ample moisture.

In Xay County Renfrow soils are mapped only in
complexes with Kirkland soils.

Renfrow-Kirkland silt loams, 3 to 5 percent slopes
(RkC).—These soils oceur in an intricate pattern and are
mapped together as one unit. They occur in small areas
throughout the central and western parts of the county
and in larger areas in the southwestern part.. Renfrow
silt Joam makes up 40 to 70 percent of the mapping unit,
and the Kirkland silt loam makes up 80 to 50 percent.
Both the Renfrow and the Kirkland soils have a profile
like the ones described for their respective series. In-
cluded in mapping were areas of Vernon clay loam that
make up about 5 percent of this mapping unit.

Most of this mapping unit is used for pasture. In cul-
tivated areas intensive management is required to reduce
erosion. Controlled grazing of native pastures also is
needed so that grasses reseed each year. Many pastures
have been overgrazed, and in these only short grasses
and weeds remain. (Capability unit IVe-7; Claypan
Prairie range site; woodland suitability group 3)

Sand Dunes, Lincoln Material

Sand dunes, Lincoln material (Sa) occupies stabilized
sand dunes on the flood plains of the Arkansas and Salt
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Figure 12.—Profile of Renfrow silt loam, 3 to 5 percent slopes,

showing the blocky clay subsoil at a depth of 12 inches. The
lighter colored areas, at a depth of about 36 inches, are lime
concretions.

Fork Arkansas Rivers. It nomally occurs in narrow
bands that parallel the rivers. These bands are between
areas of Yahola, Lincoln, and Carr soils. The sand dunes
form choppy relief and rise as much as 20 feet but are gen-
erally only 5 to 10 feet high. Slopes range from 2 to 20
percent, but the dominant range is 3 to 12 percent.

The surface layer is neutral to calcareous loamy fine
sand to sand about 5 to 10 inches thick. - It ranges from
brown to grayish brown but normally is darker in areas
along the Arkansas River than in areas along the Salt
Fork Arkansas River. The substratum is loose, alkaline
or calcareous sands.

These sand dunes are excessively drained, are very
rapidly permeable, and have low water-holding capacity.
The higher sand dunes are not flooded, though associ-
ated Yahola, Lincoln, and Carr soils are flooded at times.

All of this land is in native vegetation and is used for
range. The sand dunes are generally stabilized by plum
thickets, sand bluestem, switchgrass, and some trees.
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When rainfall is ample, the production of desirable for-
age is fair, but in most seasons production is low.
(Capability unit VIs-1; Dune range site; woodland suit-
ability group 4)

Shellabarger Series

The Shellabarger series consists of deep soils that have
a sandy clay loam subsoil. These soils occupy very
gently sloping to sloping uplands, mainly northwest of
Washunga in the eastern part of the county. In other
parts of the connty, they occur in small areas within a few
miles of the major rivers. They developed in slightly acid,
sandy material that was laid down by water and then
partly reworked by wind.

The surface layer is very dark grayish-brown to dark-
brown fine sandy loam about 12 inches thick, Between
depths of 12 to 16 inches is a brown subsurface layer
that is slightly more clayey than the surface layer. The
subsurface layer has granular structure and 1s friable
when moist. The subsoil, about 26 inches thick, is brown
to reddish-brown sandy clay loam that has subangular
blocky structure. Below a depth of 42 inches is yellow-
ish-red sandy loam that has weak granular structure.
Shellabarger soils are medium acid in the upper part of
the profile and medium acid to neutral in the lower part.

Shellabarger soils are well drained. They take in
water well and are moderately high in plant nutrients.
In cultivated areas, however, they are susceptible to wind
and water evosion. The hazard of water erosion in-
creases as the degree and length of the slopes increase.

Most of the acreage of these soils is cultivated to many
kinds of crops. Yields are favorable. Small grains are
the principal crops, but these soils are also well suited to
vegetables and other truck crops. Response of crops to
good management is excellent to high. In native pas-
tures the vegetation consists of bluestem, switchgrass,
indiangrass, and a few scattered oak trees in some areas.

Shellabarger fine sandy loam, 1 to 3 percent slopes
(ShB).—This soil occurs-on very gentle slopes of divides
that are next to more sloping areas of Norge and Vanoss
soils. In cultivated fields the surface layer of this soil is
slightly darker and thicker than that of the more sloping
Shellabarger soils. In some small areas west of 'I'on-
kawa, small, waterworn pebbles occur in the profile. In-
cluded in the areas mapped as this soil are small areas
that have a loamy fine sand surface layer. These are
former areas of Shellabarger fine sandy loam that have
been eroded by wind.

Most all of this soil is cultivated. It is easy to till and
is suited to all crops grown in the county. It is less sus-
ceptible to water erosion than more sloping Shellabarger
solls and slightly more productive. (Capability unit
ITe-2; Sandy Prairie range site; woodland suitability
group 1) o

Shellabarger fine sandy loam, 3 to 5 percent slopes
(ShC).—This soil is on uniform uplands in close association
with other Shellabarger soils and with soils of the
Dougherty-Eufaula complex. Because runoff is moder-
ate to rapid, the surface layer has been thinned slightly
by water erosion in places. Included in areas mapped as
this soil are spots that have a loamy fine sand surface
layer. In these spots wind erosion has been more severe
than normal.

SOIL SURVEY

About three-fourths of this soil is cultivated, and the
rest is meadow and pasture. Small grains, tame pasture,
and truck crops are the principal crops. This soil is
easily worked. Crops respond well to.improved manage-
ment and produce favorable yields. ((Elapability unit
ITle-4; Sandy Prairie range site; woodland suitability
group 2)

Shellabarger fine sandy loam, 5 to 8 percent slopes
{ShD}.—Most of this soil is on uniform sloping uplands
east of Newkirk beyond the Arkansas River. M%wh of the
acreage is narrow bands above the heads of entrenched
drainageways.

Runoff and erosion are the main hazards in cultivated
areas. In most cultivated fields, erosion has thinned the
surface layer so that it is thinner than the one described
for the series. In about 25 to 50 percent of the cultivated
acreage, subsoil material has been mixed into the surface
layer. Included in mapping were areas that have a
loamy fine sand surface layer. These included areas
adjoin Dougherty-Eufaula complexes.

Most of this so1l is in native grass. In cultivated areas
the crops are about the same as those on the less sloping
Shellabarger soils.

‘Because the hazards of wind and water erosion are
moderately severe, the practices needed are good manage-
ment of crop residue, use of a suitable cropping system,
terracing, and contour farming. Varying the depth of
tillage reduces the formation of a plowpan. Grazing is
good on pasture. (Capability unit IVe-5; Sandy Prairie
range site; woodland suitability group 3)

Sogn Series

In the Sogn series are very shallow soils on uplands
in the more sloping eastern part of the county, which is
commonly called the Bluestem Hills, These soils devel-
oped from weathered limestone and calcareous shale.

The surface layer, about 9 inches thick, is generally very
dark gray silty clay loam that has strong, medium, gran-
ular structure. It contains fragments of partly weath-
ered limestone. An abrupt, irregular boundary separates
the surface layer from the underlying limestone bedrock.
Crevices extend deep in the limestone. In spots these
crevices are filled with dark-colored material from the
surface layer. This material reaches to a depth of 15
inches in the cracks. A few grass roots follow the cracks
to a depth of several feet. The surface layer of Sogn
soils ranges from silty clay loam to stony clay loam or
silt loam In texture and from very dark gray to very
dark brown in color. Rock crops out at the surface in
places, and fragments of limestone are generally on the
surface and throughout the profile. '

Sogn soils are high in natural fertility. They are well
drained, and the water table is never above the sub-
stratum. Infiltration is moderate to rapid, and internal
drainage is rapid. The water-holding capacity is limited -
because the soil material is thin over bedrock. Conse-
quently, these soils are droughty.

These very shallow, stony, droughty soils are not suit-
able for cultivation. They are suited to native grasses.
Big bluestem grows where these soils are deepest, and
short grasses grow where the soils are very shallow.

Sogn soils, 1 to 3 percent slopes (SnB).—These soils
occur in small very gently sloping areas above the prom-
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inent limestone escarpments that are in the Sogn-Sum-
mit complex. In the extreme northeastern corner of the
county, fragments of chert are common on these soils. In
about 5 to 10 percent of the acreage west of the Arkan-
sas River, the surface layer is less grayish than the very
shallow profile described for the Sogn series.

These soils are used for pasture consisting of native
grasses, but they are not productive during periods of
dry weather. Management is difficult. To control ero-
sion, a permanent cover of grass is needed, as well as
protection from overgrazing. Good pastures can be
maintained on these soils in periods iof. normal or high
rainfall. (Capability unit VIIs-1; Very Shallow range
site; woodland suitability group 4)

Sogn-Summit complex, 5 to 20 percent slopes (SsF).—
This complex occupies prominent limestone escarpments
and rocky colluvial foot slopes in the more dissected east-
ern part of the county. Tt is part of the native grass
prairie of the Bluestem Hills. The soils in this mapping
unit occur in such an intricate pattern that it was not
practical to show them separately on the soil map. Al-
though the proportions of the soils vary from place to
place, this complex generally is about 60 percent Sogn
soils, 80 percent Summit silty clay loam, and 10 percent
a shallow soil that developed in beds of clay interbedded
with limestone. A profile typical of the Summit soil
is described for the Summit series.

In this mapping unit limestone exposures are numer-
ous, the deep to moderately deep soils are intermingled
with the very shallow soils, slopes are gentle to precipi-
tous, and gullies are deep. The limestone exposures are
continwous on broken ledges, and in many places there
is a vertical drop of 3 to 10 feet. In most areas these
ledges are bands on the upper part of the slope that wind
around the slope break at about the same level. Below
the limestone ledges, Summit soils are intermingled with
Sogn soils. In these areas the underlying material is
unweathered reddish-brown to grayish clay. As the
geologic erosion continues, many of the limestone ledges
slough off and tumble downward. ILater they become
partly covered with colluvial soil material. Because
slopes are moderately steep, narrow active gullies occur
in many places below the ledges.

This extensive complex occurs on almost every ranch
in the eastern part of the county. All of the acreage is
native rangeland. The vegetation is mostly native
grasses, but some trees grow on the steeper slopes adja-
cent to the Arkansas River and smaller streams. Graz-
ing is poor in areas where the soils are very shallow but
is good or excellent where the soils are deeper. Large
limestone ‘quarries are in areas of this mapping unit.
(Capability unit VIIs-1; Sogn soils in the Very Shallow
range site and woodland suitability group 4, and Summit
soils in the Loamy Prairie range site and woodland suit-
ability group 3)

Summit Series

The Summit soils are deep and moderately deep, mod-
erately fine textured and fine textured soils on uplands,
mainly in the more dissected northeastern part of the
county. Gently sloping Summit soils also occur in the
north-central and southwestern parts of the county. These
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soils developed in residuum from limestone interbedded
with dark-colored shale and clay.

The surface layer is 8 to 18 inches thick and consists
of very dark gray to very dark grayish-brown silty clay
loam that is friable and medium acid or slightly acid.
It has strong, coarse and medium, granular structure.
The upper part of the subsoil is 7 to 15 inches thick and
consists of very dark grayish-brown heavy silty clay
loam that is very firm when moist. It has moderate,
medium, blocky structure. Below a depth of about 28
inches, the subsoil is brown, blocky clay that contains a
few iron concretions and some chert ragments. At a
depth of about 32 inches, the soil material is brown, mas-
sive clay that contains small fragments of chert and
partly weathered limestone. The depth to bedrock ranges
from 24 inches to more than 5 feet.

These soils are well drained in most places but are
excessively drained in sloping areas. They are slowly
and very slowly permeable, have moderate capacity to
absorb water, and tend to be somewhat droughty in ex-
tended dry periods. These soils contain a good supply
of organic matter in areas that are not eroded. Unless
management is good, accelerated water erosion is likely.

Most of the acreage of Summit soils is cultivated,
mainly to small grains, alfalfa, and sorghums. Crop
yields are favorable. In native pastures stands of big
and little bluestems are good and provide excellent forage.

Summit silty clay loam, 1 to 3 percent slopes (SuB).—
This soil occurs mainly in rather large, uniform, very
gently sloping areas. A large area of this kind is about
11 miles east of Newkirk. Several small areas, with =
total acreage of less than 50 acres, have slopes of slightly
less than 1 percent. The profile of this soil is similar to
the one described for the series.

In rangeland are low swales or old buffalo wallows that
remain wet for several days after heavy rains. In some
cultivated fields, erosion has slightly thinned the surface
layer and a few small slickspots occur.

Much of this soil is cultivated. Small grains, sorghum,
and alfalfa are the chief crops. Although this soil is
naturally productive, many farmers have profited by
adding nitrogen and phospﬁate. Controlling water ero-
sion and maintaining soil structure and fertility are prac-
tices that help to insure favorable yields continuously.
Erosion is reduced by constructing terraces, managing
crop residue, and seeding legumes. In grassland, protec-
tion from overgrazing is needed so that desirable native
grasses grow more vigorously. (Capability unit ITe~1;
Loamy Prairie range site; woodland suitability group 2)

Summit silty clay loam, 3 to 5 percent slopes (SuC).—
This soil occupies gently sloping uplands, mainly on col-
luvial foot slopes. It lies below Sogn-Summit complex,
5 to 20 percent slopes, east of the Arkansas River and be-
low Owens clay, 8 to 12 percent slopes, in the north-cen-
tral and southwestern parts of the county.

In some areas, especially in slightly eroded cultivated
fields, the surface layer is thinner than typical. Lime-
stone is near the surface in seme places on the colluvial
slopes. In areas near Owens soils, the color of the sub-
stratum is olive gray. A few slickspots occur in culti-
vated fields. Much of this soil is still in native bluestem
pasture. Yields of cultivated crops are favorable, but
slightly lower than those on the very gently sloping
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Summit soils. (Capability unit ITTe-2; Loamy Prairie
range site; woodland suitability group 3)

Summit silty clay, 3 to 5 percent slopes, eroded
(SyC2).—This soil is mostly on colluvial foot slopes below
the adjoining Sogn-Summit complex, 5 to 20 percent
slopes, or in areas of strongly sloping Owens soils, In
places much of the granular surface layer of this Sum-
mit soil is washed away by the water rushing down from
higher slopes. This soil has a_spotty appearance be-
cause erosion is not uniform. It has a thinner, more
clayey surface layer than the soil described for the Sum-
mif series. In some small areas the subsoil is exposed.
In many places tillage has mixed subsoil material with
the original surface layer. A few small slickspots occur
in the more eroded areas.

Surface runoff is rapid. TFertility and the supply of
organic matter are moderately low. Response of crops
to good management, including fertilization, is poor in
areas where the subsoil is exposed.

About 60 percent of this soil is cultivated to small
grains. The rest is abandoned cropland. Some aveas
have been reseeded to native grasses, but in many areas
the stand of grass, dominantly three-awn, is poor. *(Ca-
pability unit I1Te-3; Loamy Prairie range site; wood-
land suitability group 3)

Tabler Series

The Tabler series consists of deep, dark-colored soils
that have very slowly permeable clay subsoil and are
commonly called claypan soils. These soils are in slight
depressions or nearly level areas in the central and west-
ern parts of the county. Large areas are west of Ponca
City and west of Blackwell. These soils formed in cal-
careous clay to heavy clay loam alluvium or in residuum
from underlying Permian clay and shale.

The surface layer is dark-gray silt loam that averages
8 to 10 inches in thickness. It has granular structure
and is medium acid to slightly acid. The boundary be-
tween the silt loam surface layer and the clay subsoil is
abrupt (fig. 13). The subsoil, about 24 to 30 inches
thick, is very dark gray clay that has blocky structure
when dry but appears massive when moist. Below a
depth of about 3 feet is lighter colored, less dense, brown
silty clay that is mottled with gray and dark yellowish
brown. The upper part of the subsoil is slightly acid to
neutral, and the lower pant is alkaline. A few small
concretions of calcium carbonate normally occur at a
depth of about 32 inches. :

Tabler soils have slow runoff and internal drainage
and are wet for short but significant periods. Periods of
wetness are shortest in a few places where the slopes are
less than 1 percent. Soil blowing is a temporary hazard
when @ surface crust forms after intense rains. Tabler
soils have moderately high natural fertility.

These soils are well suited to small grains and grain
sorghum. Wheat is the main cash crop. The main limi-
tation to production is lack of sufficient moisture. In
small pastures or meadows, the native vegetation is a
mixture of tall and short grasses.

Tabler silt loam, 0 to 1 percent slopes (TaA).—This
extensive soil is on flat uplands, normally in large areas.
Its clay subsoil is slowly permeable. Included in mapping
are a few small areas of Tabler soil that have a clay

Figw_'e 13.—Profile of Tabler silt loam, 0 to 1 percent slopes,
showing the abrupt boundary b;tween the surface layer and the
subsoil. i

loam surface layer. Other inclusions are areas of Kirk-
land silt loam, 1 to 3 percent slopes, of Waurika silt loam,
and of Bethany silt loam, 0 to 1 percent slopes.

The larger areas of this Tabler soil are well suited to
the use of modern farm equipment. About 95 percent
of this soil is cultivated, and the rest is in native grasses.
Crop yields are good. Water erosion is a hazard in the
more sloping areas and on long uniform slopes that are
less than 1 percent. Returning all crop residue to the
soil, tilling at a minimum, and seeding legumes are prac-
tices that T}elp to control wind erosion and water erosion
by increasing the intake of water and reducing surface
crusting. (Capability unit IIs-1; Claypan Prairie range
site; woodland suitability group 3)

Vanoss Series

The Vanoss series consists of deep, brown, friable, loamy
soils, These soils are on level to sloping high terraces,
within a few miles of rivers. Vanoss soils developed in
unconsolidated, light-colored, loamy deposits that contain
a large amount of weatherable minerals. The vegetation
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was tall native grasses, mostly bluestem and indiangrass.

The surface layer is about 16 inches thick and consists
of brown silt loam that is friable, has a granular struc-
ture, and is easy to till. The subsoil, 22 inches thick, is
brown silty clay loam that has subangular blocky strue-
ture and crumbles readily when crushed. It is permea-
ble to roots, air, and water and has high water-holding
capacity. Below a depth of about 88 inches, the silty
clay loam soil material is lighter colored than that above
and ranges from brown to reddish brown.

These soils are well drained and fertile. Their per-
meable subsoil readily gives up moisture to plants and
enables them to withstand drought much better than
crops on the finer textured claypan soils. Crops on Van-
oss soils respond to additions of fertilizer, use of legumes,
and other management. Water erosion is-a hazard on
the more sloping Vanoss soils. Seasonal blowing is also
a hazard, especially where the surface crusts after heavy
rains.

Vanoss soils are among the best soils of the terraces
and uplands in the county for general crops. Most of
their acreage is cultivated to small grains, alfalfa, sor-
ghum, and minor crops. Yields are continuously favor-
able if management is good. Stands of big bluestem
and little bluestem are excellent if they are not over-
grazed.

Vanoss silt loam, 0 to 1 percent slopes (VoA).—This
soil oceurs on level to weakly concave, uniform, high
terraces of the Arkansas and Salt Fork Arkansas Rivers.
In most places the profile of this soil is similar to the
one described for the Vanoss series, but in some areas
along the Salt Fork Arkansas River, the profile is slight-
ly less silty.

This soil is excellent for farming. It is easily worked.
Runoff is slow, infiltration is good, and there is no or
only slight ervosion.

Except for small areas south of Ponca City, nearly all
of the acreage is cultivated. (Capability unit I-2; Loamy
Prairie range site; woodland suitability group 1)

Vanoss silt loam, 1 to 3 percent slopes (VaB).—This
soil borders nearly level Vanoss soils on the more uni-
form less sloping areas and, in places, occupies very
gently convex crests of ridges above the moore sloping
Vanoss soils. The largest area is an intermittent belt
north of the Salt Fork Arkansas River. This belt is 1
to 2 miles wide. It extends from the Grant County line
through Tonkawa to a point south of Ponca City. In-
cluded in mapping, along the Salt Fork Arkansas River,
were areas in which the surface layer is more sandy
than normal,

The surface layer of this soil is slightly lighter colored
than that of the soil described for the Vanoss series and
is generally 2 to 4 inches thinner. In areas near or in
natural drainageways, erosion has thinned the surface
layer and has formed a few rills.

Although runoft is medium and much of the rainfall
is absorbed by the soil, terraces and contour farming are
needed in many areas to reduce the loss of soil. Wind
erosion is a hazard in some years.

Most of this soil is cultivated. Yields of crops are
average or above average. (Capability unit Tle-1;
Loamy Prairie range site; woodland suitability group 1)

Vanoss silt loam, 3 to 5 percent slopes (VaC).—This
soil is on old stream terraces that have a convex surface.
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Most of it is in high positions, mainly above the Arkan-
sas River.

This gently sloping soil has a thinner surface layer
and is slightly darker than the soil described for the
Vanoss series, and generally it has a less clayey subsoil.
The subsoil is light clay loam in most places. In culti-
vated fields water erosion has removed 20 to 40 percent
of the surface layer. Erosion is most noticeable around
the heads of drainageways where water concentrates.

About four-fifths of this soil is cultivated, and the rest
is in native grass. Partly because water erosion is a
hazard, small grains, mainly winter wheat, are the main
crops grown. (Capability unit ITTe-2; Loamy Prairie
range site; woodland suitability group 2)

Vanoss silt loam, 5 to 8 percent slopes (VaD).—This
soil occupies the convex slopes of old stream terraces
that are high above the Arkansas River and other large
streams. It occurs closely with Vanoss silt loam, 3 to 5
percent slopes, and other Vanoss soils, and it has a
thinner surface layer than those soils. Sheet erosion and
gully erosion have removed one-fourth to one-half of the
surface layer from most cultivated areas, but deep gullies
are few. This soil is susceptible to severe gullying.

About one-half of this soil is cultivated. In cultivated
fields terraces and contonr farming are needed to reduce
loss of soil and to help prevent deep gullying. On the
stronger short slopes, permanent cover is a better use
than cultivated crops because it protects against gully
erosion. In most pastures big bluestem and little blue-
stem grow in good stands. (Capability unit IVe-3;
Loamy Prairie range site; woodland suitability group 3)

Vernon Series

The Vernon soils are shallow (fig. 14) over reddish-
brown, calcareous, compact clay of Permian age. These
soils occupy gentle to strong slopes along the breaks of
valleys, mostly in the southwestern part of the county.

The surface layer is reddish-brown, calcareous, granu-
lar heavy clay loam that contains a few small fragments
of partly weathered siltstone and shale. This layer is
about 6 inches thick in cultivated fields and about 8
inches thick in native pastures. Underlying the surface
layer is reddish-brown clay about 4 to 12 inches thick.
This layer is very slowly permeable to water. It grades
to reddish-brown, calcareous beds of clay that are es-
sentially unaltered. The clay beds are generally at a
depth of 10 to 20 inches in the less sloping Vernon soils,
blut they are commonly exposed at the surface of strong
slopes.

Vernon soils have rapid runoff and are highly suscep-
tible to erosion. They are droughty because a large
amount of water runs off and the available water-holding
capacity is low.

Most of the acreage of Vernon soils is used for pasture.
Small grains, the main cultivated crops, produce moder-
ately low yields. Many of the pastures are overgrazed.
The native plants in the better pastures consists chiefly
of buffalograss, grama, and some bluestem.

Vernon clay loam, 3 to 5 percent slopes (VeC).—This
shallow soil occupies uplands, normally below broken
areas of Vernon soils, 5 to 12 percent slopes. It has a -
profile similar to the one described for the series. The
clay loam surface layer is underlain by a very slowly
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Included in areas mapped as this
soil are some small areas that have a clay surface layer.
In cultivated fields the surface layer has been thinned
by erosion.

This soil is not well suited to cultivation, but about 70

permeable subsoil.

percent is cultivated. Small grains are the main crops.
Practices that reduce erosion, conserve moisture, and
maintain fertility are farming on terraces and on the
contour, managing crop residue well, and using soil-
improving crops. Controlling grazing lessens the increase
of undesirable grasses and weeds. (Capability unit
IVe-1; Red Clay Prairie range site; woodland suitabil-
ity group 3) S

Vernon soils, 5 to 12 percent slopes (VsE).—This soil
is in the southwestern part of the county in rough,
broken areas characterized by escarpments and drainage-
Ways. o

In the deeper areas of these soils, the profile is similar
to the one described for the series. In many areas, how-
ever, raw clay and shale are exposed at the surface.
Also, the surface layer ranges from silt loam to clay
loam or clay in texture and from 5 to 20 inches in
thickness. The surface layer is underlain by reddish-
brown raw clay and shale. Clay.and shale crop out,
mainly around the rim of escarpments. Slopes exceed
12 percent on some escarpments. Some areas are capped
by a thin bed of reddish sandstone, and other areas are
marked by small outcrops of blue and gray shale.

Because Vernon soils are shallow, strongly sloping,
and susceptible to erosion, they are not cultivated. Pas-

ture is the most economical use, but even if management
is good, forage suitable for grazing is difficult to main-
tain. Among the best suited grasses are sideoats grama,
blue grama, and little bluestem. HHeavily grazed areas
are infested with annual grasses, hairy tridens, and three-
awn. By preventing overgrazing and using other good
practices, forage is increased, rapid runoff is slowed, and
erosion is reduced. (Capability unit VIe-5; Red Clay
Prairie range site; woodland suitability group 4)

Waurika Series

The soils in the Waurika series are on uplands in level
to slightly concave areas, where they occur mainly with
the Tabler soils. The largest areas are between Ponca
City and Tonkawa. Waurika soils have a clay subsoil
that absorbs water very slowly. In most places these
soils developed in calcareous clay to heavy clay loam
alluvium, but in some areas they devéloped in residuum
from the underlying clay and shale of the Wellington
formation.

The surface layer is friable silt loam 8 to 12 inches
thick. The upper part is gray and has weak granular
structure, and the lower 2 to 5 inches is light gray
and structureless. An abrupt boundary separates the
surface layer and the subsoil.

The subsoil is_dark-gray silty .clay. that- extends to a
depth of 32 inches. It has blocky structure. The surface
of the peds are shiny because it is covered with a colloi-
dal varnish called clay skins. Water moves very slowly
through the subsoil. Because the clay in the subsoil
expands when it is wet and contracts when it dries, these
solls crack in many places during extremely dry periods.
The cracks close when it rains and the clay is again
moistened.

The layer between depths of 82 and 36 inches is much
like the layer above except that it contains small black
concretions. Between depths of 36 and 42 inches is
dark-gray silty clay containing concretions of calcium
carbonate. The underlying substratum is at a depth of
4 or 5 feet. It is less clayey than the subsoil and is com-
monly mottled with dark yellowish brown to shades of
gray. The surface layer is strongly acid to slightly acid.
The subsoil is neutral to slightly acid in the uppermost
few inches and is alkaline in the lower part.

The Waurika soils are moderately high in natural
fertility. They are somewhat poorly drained. After
heavy rains, surface water remains for some time in the
level and depressional areas. Most of the water remains
on the surface until it evaporates because little water
passes through the clay subsoil. Water erosion is not
likely on these soils, but wind erosion is a temporary
hazard when the surface crusts after heavy rains.

These soils are suited to small grains and grain sor-
ghum. Good stands of small grains, especially wheat, are
difficult to establish because water often covers the sur-
face. But in summer, grain sorghum is frequently dam-
aged because not enough water 1s available. These soils
are difficult to manage, for they are droughty in summer
and may have excessive water on the surface at other
times. Available moisture can be increased in these soils
by seeding sweetclover, alfalfa, and other deep-rooted
legumes. The roots of these plants loosen these soils
and allow more water to penetrate.
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Waurika silt loam (0 to 1 percent slopes) (Wa).—This
somewhat poorly drained, light-colored soil occupies
level depressions in the central and western parts of the
county. It occurs mainly within areas of Tabler silt
loam, but, on the high terraces of the Arkansas and Salt
_quk Arkansas Rivers, it occurs within areas of Vanoss
soils.

In the depressions this soil stays wet for a week or 10
days longer than the associated Tabler silt loam, 0 to 1
percent slopes. The depressions are drained through a
system of shallow open ditches that is locally called
turtle-back drainage.

Most of this soil is cultivated to small grains and grain
sorghum, but a few areas are in pasture of tall and short
native grasses. Crop yields are fairly favorable, but
they vary as the rainfall varies. Ixcess moisture or the
lack of moisture seriously limits the production of crops.
The very slowly permeable clay subsoil has low available
moisture capacity. Practices that prevent surface crust-
ing and increase the intake of water are plowing under
crop residue, tilling at a minimum, and seeding legumes.
(Capability unit iIs—Q; Claypan Prairie range site;
woodland suitability group 3)

Yahola Series

Soils of the Yahola series are deep, light colored, and
loamy to sandy. They are along the $alt Fork Arkansas
and Chikaskia Rivers on low bottom lands that are sub-
ject to flooding. These soils developed in alkaline to cal-
careous stratified sediments that were recently deposited.
Fresh material is deposited during the recurrent floods.

These soils generally have a brown fine sandy loam sur-
face layer and a light-brown loamy fine sand subsurface
layer. Together these layers are about 23 inches thick.
They are friable when moist. The upper part of the
underlying substratum is reddish-brown, calcareous loam
that is stratified with sandier and more clayey material.
This layer has moderate, medium, granular structure and
is friable when moist. Below a depth of 35 inches is
calcareous, yellowish-red, structureless loamy fine sand
that is loose when dry.

Yahola soils absorb water readily and have rapid to
moderate internal drainage. The depth to the water
table is commonly 5 to 20 feet. These soils are flooded
at intervals that range from 2 to 10 years, but the fre-
quency of floods on the low bottom lands along the Salt
Fork Arkansas River has been reduced by the construc-
tion of the Great Salt Plains Reservoir. This reservoir
is upriver in Alfalfa County. Soil blowing is common
on these soils, especially where the surface layer is loamy
fine sand. These soils are easy to till.

Most of the acreage is cultivated. In some places all
crops common in the county can be grown, but the choice
of crops is limited in areas where the content of organic
matter is low and flooding is likely. In permanent pas-
tures the vegetation is mixed and consists of tall grasses
and scatterings of cottonwood, elm, and hackberry.

Yahola fine sandy loam (0 to 1 percent slopes) (Ya).—
This soil generally has a calcareous fine sandy loam sur-
face layer and stratified sandy to clayey lower horizons
like those in the profile described for the Yahola series,
but it is more sandy in higher areas than it is in low
swalelike areas. Included in mapping were a few small
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areas of Yahola loamy fine sand. Inclusions of Miller
clay occur in some of the swalelike areas. :

Wind erosion is generally the main limitation in culti-
vated areas, but flooding is also a hazard. During severe
floods, some areas of this soil are deeply scoured and
others are covered by deep deposits of sandy material.

About four-fifths of this soil is cultivated. The rest,
mostly narrow, parallel bands separated by Sand dunes,
Lincoln material, is used for pasture. (Capability unit
ITw-3; Loamy Bottom-land range site; woodland suita-
bility group 1)

Yahola loamy fine sand (0 to 2 percent slopes) (Yf).—
This soil is on level to very gently undulating areas on
flood bottoms of the Salt Fork Arkansas River. It occurs
with Yahola fine sandy loam and Sand dunes, Lincoln
material.

This soil is more sandy and has a thinner profile than
the soils described for the Yahola series. The surface
layer is a structureless loamy fine sand that is alkaline to
calcareous. It is underlain by 5 to 12 inches of reddish-
brown loamy fine sand that 1s very friable when moist.
Below a depth of 12 inches is the substratum consisting
of reddish-yellow loamy fine sand. It is structureless
and strongly caleareous. Thin bands of reddish, finer
textured material are common in the substratum.

This soil is susceptible to severe wind erosion. It has
low water-holding capacity and is somewhat droughty.
The surface layer contains only a small amount of or-
ganic matter.

About one-half of this soil is cropped to small grains,
and the rest is in native pasture. Productivity is mod-
erate to low. Xissential on this soil are crops that pro-
duce large amounts of crop residue. (Capability unit
IITs-1; §andy Bottom-land range site; woodland suita-
bility group 2)

Use and Management of Soils

The soils of Kay County are used extensively for culti-
vated crops, pasture, and native range. This section ex-
plains how the soils may be used for these main purposes
and also for windbreaks and post lots, for wildlife, and
in the building of highways, farm ponds, and other engi-
neering structures. Also given are predicted yields of
the principal crops under two levels of management.

The management of crops and pasture, of range, and
of windbreaks and post lots is discussed by groups of
soils. To determine the soils in each of these groups,
refer to the “Guide to Mapping Units” at the back of
this survey.

This section is a general guide for managing soils; it
does not suggest specific management for individual soils.

Management of Soils for Cultivated
Crops and Pasture?

The main objectives of good management in this
county are control of erosion, maintenance of the supply
of organic matter, improvement or maintenance of tilth,

*By M. D. GAMBIE, conservation agronomist, Soil Conservation
Service.
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and conservation of moisture.
crusting also requires attention.

The most effective way of controlling erosion on the
soils in this county is using a carefully chosen set of
practices. Suitable practices are growing a winter cover
crop; keeping crop residue on or near the surface; prac-
ticing minimum tillage; stripcropping; growing grasses,
legumes, or both in a long-term rotation with tilled crops;
constructing terraces; farming on the contour; keeping
waterways in sod; applying lime and fertilizer where
needed ; and growing tame pasture plants.

The cropping system selected has much to do with the
success of management. Under a good system, the soil
can be kept in good tilth and protected from erosion;
and weeds, insects, and plant diseases can be controlled.
Growing crops that produce a large amount of residue
is also part of a-good cropping system. Crops other than
legumes can be used for this purpose. If small grains
are grown and the straw is left as residue, it is fre-
quently necessary to add nitrogen to hasten the decom-
position of the straw. This, however, is not a substitute
for additions of nitrogen as plant food for better crop
yields.

Alfalfa is generally a beneficial soil-building legume.
Legumes seeded with bermudagrass are grown for tame
pasture and, under good management, produce favorable
yields of forage. Tame pasture plants and native grasses
are excellent soil conditioners and are appropriate parts
of a long-term cropping system.

Wheat, mainly winter wheat, is the most extensive crop
in Kay County. It is usually seeded between September
15 and October 15. In some years a considerable acre-
age of wheat is used for winter pasture. Barley is also
used for winter pasture. Sorghum is grown mostly on
the soils of the uplands. All of the forage sorghum is
used on farms and ranches in the county, mostly as sil-
age. Alfalfa, generally planted late in August, is grown
in large areas along stream bottoms, and in years of
favorable moisture, in the uplands. Oats are also grown
in this county, mainly as feed for livestock. Oats are
generally planted in spring following grain sorghum.

In some places surface

Capability Groups of Soils

Capability classification is the grouping of soils to
show, in a general way, their suitability for most kinds
of farming. Tt is a practical classification based on limi-
tations of the soils, the risk of damage when they are
used, and the way they respond to treatment. The soils
are classified according to degree and kind of permanent
limitation, but without consideration of major and gen-
erally expensive landforming that would change the
slopes, depth, or other characteristics of the soils; and with-
out consideration of possible major reclamation projects.

In the capability system, all kinds of soils are grouped
at three levels, the capability class, subclass, and unit.
These are discussed in the following paragraphs.

Capapmiry Crasses, the broadest grouping, arve desig-
nated by Roman numerals I through VIII. As the
numerals increase, they indicate progressively greater
limitations and narrower choices for practical use. The
classes are defined as follows:
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Class I. Soils have few limitations that restrict
their use.

Class TI. Soils have some limitations that reduce
the choice of plants or require moderate con-
servation practices.

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

Class TV. Soils have very severe limitations that
restrict the choice of pf;nts, require very careful
management, or both.

Class V. Soils subject to little or no erosion but
have other limitations, impractical to remove,
that limit their use largely to pasture, range,
woodland, or wildlife food and cover.

Class VI. Soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife food and cover.

Class VII. Soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to grazing, woodland, or
wildlife.

Class VIII. Soils and landforms have limitations
that preclude their use for commercial plant
production and restrict their use to recreation,
wildlife, or water supply, or to esthetic
purposes.

CaraBriiry SUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e, 1w,
8, or ¢, to the class numeral, for example, ITe. The letter
e shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used 1n only some parts of the Umted States,
shows that the chief limitation is climate that is too cold
or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only subclasses indicated by w, s, and ¢, becanse
the soils in it are subject to little or no erosion, though
they have other limitations that restrict their use largcﬁy
to pasture, range, woodland, wildlife, or recreation.

Capapmuiry Untrs 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 productivity
and other responses to management. Thus, the capabil-
ity unit is a convenient grouping for making many state-
ments about management of soils. CapabiTity units are
generally designated by adding an Arabic numeral to
the subclass symbol, for example, ITe~1, or ITe-2. Thus,
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation, and the small letter
indicates the subclass, or kind of limitation, as defined in
the foregoing paragraph.

Management by capability units

In the following pages, the capability units in Kay
County are described and suggestions for the use and
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management of the soils are given. To find the names
of the soils in any given unit, refer to the “Guide to
Mapping Units” at the back of this soil survey.

CAPABILITY UNIT I-1

This capability unit consists of deep, silty or loamy
soils that are on nearly level botbom lands above the
normal level of overflow. These soils occur along the
rivers and other large streams of the county.

The soils in this unit are fertile, productive, and
drought resistant. They are well drained or moderately
well drained and have high water-holding capacity.
Plant roots penetrate to a depth of several feet, but
tillage is moderately difficult on Brewer silty clay loam
and McLain silty clay loam.

The soils of this capability unit are among the best
for farming in the county. Yields of all crops suited to
this area are favorable. Small grains, principally wheat,
and alfalfa are grown extensively. More alfalfa is pro-
duced as o cash crop on the soils of this unit than is pro-
duced on the soils of any other unit in the county (fig.
15). Soil tilth can be maintained by growing wheat or

Figure 15.—Baled alfalfa hay on Reinach and Brewer soils.

another high residue crop continuously and returning
all the straw and other residue to the soil. Silage crops
" or other crops that leave little residue should be grown
for not more than 6 consecutive years and followed by at
least 2 years of a high residue crop. Alfalfa is a good
cash crop on these soils, and many farmers have had
excellent results from a rotation of wheat and alfalfa.
If Austrian winter peas or some other crop for winter
cover follows the silage crop or some other low residue
crop, the water intake increases and the content of or-
ganic matter is maintained.

CAPABILITY UNIT I-2

In this capability unit are deep, well-drained, level and
nearly level soils on uplands. These soils have a loam or
silt loam surface layer and a clay loam or silty clay loam
subsoil.

The soils of this unit are fertile, friable, and easily
worked. They absorb and store water well and release

it readily to plants. To keep these soils productive, prac-
tices are needed that maintain fertility and soil strue-
ture. On some long slopes, erosion is a slight hazard.

These soils are suited to almost all crops commonly
grown in the area. Small grains, mostly wheat, sor-
ghum, and alfalfa are the main crops. Favorable yields
of wheat or some other close-growing crop that provides
a large amount of residue can be obtained continuously
if the straw or other residue is mixed into the soil. Re-
turning crop residue to these soils increases the intake of
moisture, reduces surface crusting, and adds organic
material. If a small grain is alternated with a legume,
yields are favorable and fertility and tilth are easily
maintained. Many farmers have excellent results when
they use a rotation consisting of wheat and alfalfa,
Austrian winter peas, or sweetclover. A winter cover
crop is needed after silage crops are cut or after the
harvesting of other crops that leave little residue. Till-
ing to a different depth each year helps to prevent the
formation of a plowpan.

CAPABILITY UNIT IIe-1

This unit consists of deep, well-drained, very gently
sloping soils on uplands. These soils are friable; they
have a loam, silt loam, or silty clay loam surface layer
and a clay loam to clay subsoil.

Generally, these soils are easy to till, but the Summit
soil in this unit is moderately difficult to till. DBecause
the water-holding capacity is good, crops on these soils
withstand dry periods better than those on many other
soils, especially those that have a claypan. If the soils
of this unit are to be kept productive, practices are
needed that control water erosion and that maintain soil
struncture and fertility.

The important crops grown on these soils are small
grains, sorghum, and alfalfa. Winter wheat is the main
crop. Yields of small grains or other close-growing
crops are favorable for 6 consecutive years, but after this
period, 2 years of alfalfa or sweetclover are needed.
These legumes and their residues help to maintain the
content of organic matter, to improve soil structure, and
to increase the intake of water. Use of terraces is
optional if this cropping .system is followed; or if a
small grain is grown continuously and fields are stub-
ble mulched. Stubble mulching increases infiltration of
moisture and helps to control erosion. If row crops are
grown, contour tillage and terraces are needed to reduce
erosion. A winter cover crop is needed after a silage
crop or some other crop that leaves little residue. Crops
grown on these soils respond well to additions of com-
mercial fertilizer. Lime is generally needed where leg-
umes are grown. Tilling at a different depth each year
helps to reduce the formation of a plowpan.

CAPABILITY UNIT He-2
Shellabarger fine sandy loam, 1 to 3 percent slopes, is
the only soil in this capability unit. This soil occurs on
uplands and is deep and well drained. Its very dark
grayish-brown to dark-brown surface layer grades to a
brown or reddish-brown sandy clay loam subsoil at a
depth of about 16 inches.
This soil is moderately high in natural fertility. It
has moderate permeability and good water-holding ca-
pacity. Wind erosion, including winnowing, is likely in
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areas that are not protected by a cover crop or plant

residue. Practices are needed that control wind and
water erosion, maintain soil fertility, and prevent
crusting.

This soil is suited to all crops grown in the county.
Small grains, sorghum, and legumes are commonly
grown. Favorable yields of winter wheat or other close-
growing crops can be produced for 6 consecutive years if
crop residue is used effectively after each crop is har-
vested. Before wheat is grown for another long period,
2 years of a soil-building crop are needed. If stubble
mulching is used and enough nitrogen is added, small
grains or other high residue crops produce favorable
yields year after year. Row crops can be grown on the
contour or on terraces for 6 consecutive years if the row
crops are followed by not less than 2 years of high resi-
due crops. A winter cover crop is needed after cutting
a silage crop, or after the harvesting of other crops that
leave little residue on the soil.

Stubble mulching is a good practice for controlling
wind and water erosion, increasing moisture infiltration,
and improving tilth. Varying the depth of tillage helps
to prevent the formation of a plowpan. Crops respond
readily to additions of fertilizer, and these soils are bene-
fited by the use of inoculated legumes.

CAPABILITY UNIT IIs-1

Only Tabler silt loam, 0 to 1 percent slopes, is in this
unit. It is a deep soil of the uplands. Its dark-gray,
slightly acid silt loam surface layer is underlain by a
dense, very slowly permeable clay subsoil at a depth of
8 inches.

The clay subsoil absorbs water very slowly and re-
stricts the growth of roots. The amount of water avail-
able to plants is limited. Runoft is slow, and water com-
monly ponds after heavy rains. Management is needed
that maintains structure and fertility, that increases the
intake of water, and that provides adequate surface
drainage in the depressions. Erosion is likely only in
areas adjacent to drainageways or very gentle slopes.

Crops suitable for this soil are small grains, other
close-growing crops, and sorghum. Not enough moisture
is available for corn or other crops that use a large
amount of moisture in summer. The yields of small
grains are more dependable than those of sorghum be-
cause the grain matures before dry weather comes in
summer. All residue from the small grains should be
returned to the soil. Other close-growing crops can be
seeded year after year, and they produce favorable yields
if good use is made of crop residue. If sweetclover,
alfalfa, and other deep-rooted legumes are grown, the
intake of water is increased and soil structure is im-
proved. Row crops can be grown for as long as 6 con-
secutive years if they are followed by at least 2 years of
legumes. The legumes help to maintain fertility and
tilth. Tillage that leaves part of the straw on the sur-
face reduces crusting and checks wind erosion. In the
small depressions, productivity can be increased by using
simple drainage practices.

CAPABILITY UNIT IIs-~2.

Only one soil—Waurika silt loam—is in this capability
unit. This deep soil is in level to depressional areas
of the uplands. Its gray silt loam surface layer is under-
lain by a clay subsoil that takes in water very slowly.

Figure 16.—Surface water ponded on Waurika silt loam several
days after rain.

The clay subsoil restricts the growth of roots and lim-
its the amount of water available to plants. Tillage is
moderately difficult. The content of organic matter is
medium to low and drought is likely in summer. After
heavy rains, however, water ponds on the surface (fig. 16).
In cultivated areas, adequate drainage is needed, especially
in years when rainfall 1s average or above.

Crops suitable for this soil are small grains, sorghum,
and legumes. Yields of small grains arve favorable, and
yields of sorghum and legumes are fairly favorable.
Surface crusting can be reduced by growing a high resi-
due crop half of the time and making good use of the
crop residue. Sweetclover or Austrian winter peas im-
prove soil structure and, by loosening the subsoil, im-
prove internal drainage. Crops that produce only a
small amount of residue should not be grown for more
than 4 consecutive years.

Open ditches or tile drains are suitable in most areas
for removing ponded surface water. To reduce crusting
and to check wind erosion, all residue from small grains
should be returned to the soil. Varying the depth of
tillage helps to prevent the formation of a plowpan.

CAPABILITY UNIT IIw~1

Only Carwile-Pratt complex, undulating, is in this
capability unit. This complex is on uplands and consists
of soils that have a surface layer generally ranging from
fine sandy loam to loamy fine sand.

The Carwile soils are in depressions and have a very
slowly permeable, mottled clay subsoil. They are some-
what poorly drained. The Pratt soils are very gently
sloping and have a rapidly permeable loamy fine sand
subsoil. On the soils in this complex, practices are
needed to improve drainage, control wind erosion, and
maintain fertility.

Crops suitable for these soils are small grains, sor-
ghum, and legumes. A good cropping system consists of
small grains grown for 6 years and followed by 2 years
of sweetclover or alfalfa. It is not advisable to grow
row crops for more than 4 consecutive years. After each
row crop is harvested, a winter cover crop should be
seeded to protect these soils from blowing late in winter
and early in spring.
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Draining the depressions helps to insure crop produc-
tion in years of average or above average rainfall, Till-
age that roughens the surface and stubble mulching are
effective in controlling wind erosion. Plowing under leg-
umes and returning all crop residue to the soils help to
maintain the content of organic matter and to increase
the intake of moisture. Crops grown in these soils re-
spond to additions of fertilizer. Varying the depth of
tillage helps to prevent formation of a plowpan.

CAPABILITY UNIT ITw-2

This capability unit consists of deep, well-drained,
loamy soils on nearly level bottom lands that are occa-
sionally flooded. These soils are adjacent to the rivers
and other streams throughout the county.

The soils of this unit are fertile and highly productive.
They are well drained and have & high water-holding
capacity. Tillage is easy. Use of these soils is limited
mainly by flooding after heavy rains, but the floods nor-
mally only slightly damage crops.

Although floods are occasionally damaging, these soils
are among the best for farming in the county. They are
suited to most crops grown in the area. Small grains,
principally wheat, and alfalfa are grown extensively.
Alfalfa is especially well adapted since it is only slightly
damaged by the occasional flooding. Also well suited are
improved varieties of bermudagrass, and they grow well
in the areas flooded more often.

Tilth is maintained if small grains or other high resi-
due crops are grown continually and all crop residue is
returned to the soil. Silage crops or other crops that
produce little residue should be grown for not more than
6 consecutive years and followed by at least 2 years of
high restdue crops. After a low residue crop is har-
vested a crop of Austrian winter peas helps to increase
water intake and maintain the content of organic matter.
Many farmers have successfully practiced a rotation con-
sisting of alfalfa and wheat. Varying the depth of till-
age each year reduces the formation of a plowpan.

CAPABILITY UNIT IIw-3

This unit consists of deep, nearly level to very gently
undulating, moderately coarse textured soils on bottom
lands along rivers that often overflow. These soils have
a surface layer of fine sandy loam that extends to a layer
of fine sandy loam stratified with loamy sand to silty clay.

The soils in this unit are moderately fertile, drought
resistant, and moderately productive. They are rapialy
permeable and have moderate water-holding capacity.
Tillage is easy, but floods commonly destroy crops and
damage the cropland. Socil material is deposited in some
places by the floods and is removed in others. QOccasion-
ally, the large floods gouge out potholes. If these soils
are to be kept productive, practices are needed that main-
tain fertility and soil structure and that control erosion.

These soils are suited to almost all crops commonly
grown in the area. Wheat and sorghum are the main
crops. Some of the areas that are flooded most often
have been planted to bermudagrass and provide excellent
grazing. Favorable yields of field crops can be expected
year after year if crop residue is returned to the soil.
Row crops or other crops that provide little residue can
be grown for as many as 6 consecutive years if they are
followed by at least 2 years of crops producing large
amounts of residue. After each row crop or low residue

crop is harvested, a close-growing crop should be seeded
to protect these soils from blowimng in winter and early
in spring. Stubble mulching and keeping crop residue
on the surface are also effective in controlling wind ero-
sion. Crops grown on these soils respond readily to the
use of legumes in the cropping system and to additions
of commercial fertilizer.

CAPABILITY UNIT IHlIe-1

Kirkland silt loam, 1 to 8 percent slopes, is the only
soil in this capability unit. This is a deep, very gently
sloping soil on uplands. It has a loamy, dark grayish-
brown surface layer about 10 inches thick. The subsoil
is dark-brown clay that takes in water very slowly and is
very slowly permeable.

This soil has moderately high natural fertility, but it
tends to be droughty, especially where water erosion has
removed some of the surface layer. Management is
needed that maintains the structure and fertility of the
soil, conserves moisture, and reduces runoff,

This is the main wheat-producing soil in the county,
but other small grains, sorghum, and alfalfa are also
grown. Crop yields are favorable. Results have been
good where wheat or another high residue producing
crop has been grown continuously and good use has been
made of the residue. Many farmers use a cropping
sequence of small grain followed by alfalfa, sweetclover,
or Austrian winter peas. This sequence increases the
intake of water and helps maintain the fertility and
structure of the soil. Where contour tillage and ter-
races are used, row crops can be grown for 4 consecutive
years if they are followed by 2 years of legumes. By
plowing under alfalfa or other legumes when they reach
a height of 12 inches or more, soil aeration, intake of
water, and the content of organic matter are increased.

Practices are needed that reduce erosion by holding on
the surface much of the rain that falls so that it can soak
into the soil. Among these practices are terracing, seed-
ing legumes, using crop residue (fig. 17), and tilling at a

Figure 17—Small grain straw evenly distributed on the surface
of Kirkland silt loam, 1 to 3 percent slopes, provides good protec-
tion from erosion while the seedbed is prepared.
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minimum. Lime is generally needed to establish legumes
and to make more efficient use of commercial fertilizer.
Varying the depth of tillage helps prevent the formation
of a plowpan.

CAPABILITY UNIT Ille-2

This capability unit consists of deep to moderately
deep, gently sloping soils on uplands. These soils have
a sandy loam to silty clay loam surface layer and a sandy
clay loam to clay su'bsoif, that stores moisture well.

The soils in this unit have moderately high natural
fertility. Summit silty clay loam, 3 to 5 percent slopes,
is moderately difficult to till, but the rest of the soils
are easy to till. A few gravel spots of the Albion soil
in Norge-Albion complex, 8 to 5 percent slopes, are
droughty and low in fertility. In managing the soils
of this unit, practices are needed that control water ero-
sion and that maintain soil structure and fertility.

These soils are suited to all crops commonly grown in
the county. Crop yields are favorable. Wheat is the
main crop. The content of organic matter and soil tilth
can be maintained if high residue crops are grown for 6
consecutive years and are followed by legumes for 2
years. The loss of soil is reduced if these soils are culti-
vated on the contour and tillage operations are timely
and are kept to a minimum. Varying the depth of till-
age prevents the formation of a plowpan. Soil-depleting
crops can be grown for 4 consecutive years if they are
followed by 4 years of high residue crops. Where row
crops are grown, terraces and contour tillage are needed
to slow runoff and control erosion. Tilth is better main-
tained and erosion is better controlled if a row crop does
not follow a row crop in the cropping system. Appli-
cations of fertilizer are beneficial because they increase
yields of most crops and the amount of residue that can
be used to protect these soils.

CAPABILITY UNIT Ille-3

This unit consists of moderately eroded, gently sloping
soils on uplands. These soils are deep to moderately deep
and have a loam or clay loam surface layer and a clay
loam or silty clay loam subsoil.

The soils of this unit are low or medium in natural
fertility and content of organic matter. They have rapid
runoff and are moderately difficult to till. Water erosion
is the main limitation. More careful management is
needed than on the soils in capability unit ITIe-2. Prac-
tices are needed that maintain fertility, reduce surface
crusting, and increase the intake of water.

Small grains, mainly winter. wheat, are grown exten-
sively. Crop yields are fair. Among the practices needed
to control water erosion are terracing, contour farming,
and maximum use of crop residue. Grassed waterways
are needed with the terraces to prevent gullying and
other erosion downslope. If a cropping system is used
in which legumes are grown for one-fourth of the time,
the subsoil is opened up and more water is absorbed.
Growing row crops for more than 2 successive years is
not advisable. Nitrogen is needed to aid in the decom-
position of straw and other residue and to improve the
vigor of nonlegumes. It may also be needed for estab-
lishing legumes.

CAPABILITY UNIT Ille—4

Shellabarger fine sandy loam, 3 to 5 percent slopes, is

the only soil in this capability unit. It is a deep, dark-

brown soil of the uplands that has a friable surface layer
and a moderately permeable sandy clay loam subsoil.
This soil is susceptible to both wind and water erosion.
It is easily tilled, but depth of tillage should be varied
to prevent the formation of a plowpan. Although natu-
ral fertility is moderate, maintaining fertility is difficult,
especially where erosion has thinned the surface layer
slightly.  Wind erosion is most likely in excessively tilled
areas, 1n areas not stubble mulched, and in areas not pro-
tected by residue.

Small grains, sorghum, and legumes are suitable crops
and produce favorable yields. If contour tillage and
stubble mulching are used, a profitable cropping system
is small grains grown for 6 successive years and followed
by 2 years of legumes. Growing row crops for more
than 8 consecutive years is not advisable. Where row
crops are grown, terraces and contour tillage are needed
to reduce water erosion and a winter cover crop is needed
to reduce wind erosion. In spring, preparation of seed-
beds should be delayed until near planting time. If
moisture is adequate, crops respond well to additions
of fertilizer. By using inoculated legume seeds, nitrogen
is effectively added to these soils.

CAPABILITY UNIT Ille-5

Only Dougherty-Eufaula complex, 0 to 3 percent
slopes, is in this capability unit. The Dougherty soils
have a grayish-brown fine sandy loam surface layer and
a sandy clay loam subsoil. The Eufaula seils have a
dark-colored surface layer and lighter colored lower
horizons of deep fine sand. The soils in this unit are
loose and very friable, and they have low content of
organic matter and low natural fertility. They absorb
much rain that falls, but not much of this moisture is
available for crops. Moderate or severe wind erosion is
likely, especially in winter and early in spring. During
high winds, soil material blows and drifts in unprotected
fields.

Suitable crops are small grains and sorghum, Vege-
tables and fruits can be grown successfully if fertility is
kept high. If adequate fertilizer is added, bermudagrass
or mixed vetch and rye can be grown for tame pasture.
High residue crops should be included in the cropping
system for not less than half of the time, and the fields
should be stubble mulched and adequately fertilized.
Plant nutrients are reduced if low residue crops are
grown for more than 3 consecutive years. Following
these crops, Austrian winter peas, vetch, or some other
crop is needed for winter cover so that wind erosion is
controlled. Also helpful in contrelling wind erosion are
tilling and planting crops crosswise to the prevailing
winds. In spring, preparation of seedbeds should be
delayed until the critical period of blowing has almost
ended. Perennial vegetation is needed in drainageways.

CAPABILITY UNIT IIIs-1

Only one soil, Yahola loamy fine sand, is in this capa-
bility unit. It 1s a deep, coarse-textured alluvial soil on
first bottoms of the Salt Fork Arkansas River that are
occasionally to frequently flooded.

Use of this soil for farming is limited chiefly by low
fertility, low water-holding capacity, and susceptibility
to wind erosion. Because the water 1s absorbed readily,
icirop yields are not usually reduced by the occasional

oods.
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Small grains, sorghum, alfalfa, and sweetclover are
suitable crops. If adequate fertilizer is added, bermuda-
grass is excellent for pasture. A desirable cropping sys-
tem is one that provides high residue crops for at least
half of the time, efficient use of the residue, and adequate
additions of nitrogen fertilizer. Growing row crops for
as much as 3 consecutive years is not advisable. To
reduce wind erosion, a winter cover crop is needed after
the harvesting of silage or other crops that leave little
residue. Tilling crosswise to the direction of the prevail-
ing wind helps to reduce soil blowing. Wind erosion is
reduced directly by stubble mulching and indirectly by
added fertilizer, which increases the protective cover and
the amount of crop residue.

CAPABILITY UNIT IIIw~1

This unit consists of somewhat poorly drained soils in
depressions on bottom lands that are flooded occasionally.
These soils have a clay surface layer and subsoil that
absorb water slowly.

Although these soils are fertile, they are hard to farm.
Tillage is generally difficult, and farmers often have
trouble establishing a good stand of crops. Crops are
drowned in some years because of flooding and lack of
surface drainage. In wet years these soils are commonly
too wet to cultivate.

These soils are suited to small grains and sorghum,
and alfalfa can be grown in drained areas. Small grains
can be grown continuously if good use is made of the
residue. Crops that produce only a small amount of resi-
due can be grown for 2 successive years if they are fol-
lowed for 6 years by high residue crops and the residue is
returned to the soil. Sweetclover, alfalfa, and similar
legumes improve soil structure, increase the intake of
water, and improve aeration. Open ditches can be used
to remove most of the excess surface water that remains
after heavy rains. Where these soils are not drained,
crops respond poorly to other management.

CAPABILITY UNIT IVe-1

Vernon clay loam, 3 to 5 percent slopes, is the only
soil in this capability unit.
uplands. Tts reddish-brown surface layer is underlain by
a clay subsoil. DBeds of unweathered calcareous clay and
shale are at a depth of 10 to 20 inches.

This soil is difficult to till. It has low water-holding
capacity and is droughty. Runoff is excessive, permea-
bility is very slow, and the hazard of water erosion is
moderate.

This soil is not well suited to cultivation, though small
grains, sorghum, and legumes are grown. Wheat is the
main crop. Crop yields are low to fairly favorable,
depending on the amount of rainfall. In stubble-mulched
fields, a good cropping sequence that increases water in-
take is 8 years of high residue crops and 3 years of leg-
umes. Terraces and contour farming are needed for a
cropping system that consists of 6 consecutive years or
more of high residue crops followed by 2 years of row
crops. For even fair yields, careful management is
required. A special effort should be made to hold much
of the rain where it falls so that erosion is controlled
and more water soaks into the soil and is available for
CTOPS.

It is a shallow soil on-

CAPABILITY UNIT IVe-2

Only Kirkland-Renfrow complex, 2 to 5 percent slopes,
eroded, is in this capability unit. These soils are on
uplands and have a brownish silt loam or clay loam sur-
face layer and a clay or claypan subsoil that is very
slowly permeable.

The soils in this unit are moderately difficult to till.
Surface runoff is rapid. The clay subsoil holds little
moisture available for crops. If these soils are to remain
in cultivation, practices are needed to control runoff and
erosion and to maintain soil structure and fertility.

Crops suitable for these soils are small grains, sor-
ghum, and legumes. Yields are low. If crop residue is
used effectively, a suitable eropping system is 6 consecu-
tive years of high residue crops followed by 2 years of
low vesidue crops. Row crops are not desirable, becatise
they increase the hazard of erosion. Terracing and con-
tour farming are practices that reduce erosion and in-
crease the water available for crops by holding much of
it where it falls. Grassed waterways are also needed
where practical. Returning crop residue to the soil adds
organic matter and reduces surface crusting. The roots
of sweetclover, Austrian winter peas, and alfalfa open
up the clay subsoil and also add nitrogen to the soil if
the seeds have been inoculated. Minimum tillage soon
after harvest increases infiltration, controls the growth
of weeds, and speeds up the decay of crop residue. Vary-
ing the depth of tillage each year helps prevent the for-
mation of a plowpan and helps to maintain soil structure.

CAPABILITY UNIT IVe-3

This unit consists of deep, well-drained, sloping soils
of the uplands. These soils have a loam, silt loam, or
clay loam surface layer and a moderately fine textured
subsoil that absorbs water well and holds a large amount
available for plants.

Natural fertility and content of organic matter are
moderate in these soils. Labette clay loam, 5 to 8 per-
cent slopes, is more difficult to till than the other soils
in this unit. Much water is lost in runoff. Practices are
needed to reduce water erosion and to maintain soil
structure. ’

These soils are suited to small grains, sorghum, and
legumes. About 90 percent of Labette clay loam, 5 to 8
percent slopes, is in native grassland. A cropping system
that conserves soil and moisture consists of small grains
and legumes, each grown for half of the time. If addi-
tional pasture is needed, sweetclover, alfalfa, and Aus-
trian winter peas are sultable legumes. Also suitable is
a mixture of vetch and rye. Terraces are not required
for pasture if contour stripcropping is practiced. Crops
that deplete the soil should not be grown in successive
years. Where cultivated crops are grown, terraces, con-
tour tillage, and, where applicable, grassed waterways
are required. Stubble mulching or effective use of crop
residue increases infiltration and reduces runoff. In some
areas diversion terraces are needed to protect Labette
clay loam, 5 to 8 percent slopes, from water that runs in
from higher, steeper slopes. Crops on the soils of this
unit respond readily to fertilizer.

CAPABILITY UNIT IVe—4

Norge loam, 5 to 8 percent slopes, eroded, is the only
soil in this, capability unit. This deep, loamy soil occurs
on uplands, mainly on short side slopes along intermit-
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tent drainageways or draws. The subsoil is clay loam.
From 30 to 70 percent of the original surface layer has
been removed through sheet and rill erosion.

Controlling water erosion is most important if farming
is to be economical. Runoff is rapid.

Small grains and legumes are suitable crops. Wheat
is the principal crop. In many areas bermudagrass is
better suited than small grains or legumes because it con-
trols erosion better and, where well managed, provides
a higher return. Small grains produce satisfactory
yields and do not deplete the soil if terraces and contour
tillage are used and crop residue is returned to the soil.
In some places waterways and diversion terraces are
needed for disposing iof excess water. Growing legumes,
stubble mulching, and using crop residue help to main-
tain soil tilth and fertility and to increase the water
intake. Varying the depth of tillage each year helps to
reduce the formation of a plowpan.

CAPABILITY UNIT IVe-5

Only one soil—Shellabarger fine sandy loam, 5 to 8
percent slopes—is in this capability unit. It is a deep
soil of the uplands that has a moderately permeable
sandy clay loam subsoil.

This loamy soil is moderately fertile. It is friable and
easily tilled. Wind erosion 1s a hazard and is more
severe where tillage is excessive or where ground cover is
lacking. If this soil is farmed, practices are needed to
protect it from water and wind erosion, to control runoff,
and to increase the content of organic matter.

This soil is used for wheat and other small grains, but
it is also suitable for sorghum and legumes. More than
half of it is rangeland. The native grasses ave mostly
bluestem. A suitable cropping system is one that pro-
vides small grains or other close-growing field crops half
of the time and legumes the other half. Where this crop-
ping system is used, terraces are optional but stripcrop-
ping is necessary. High residue crops can be grown for
3 consecutive years and followed by a low residue crop
for 1 year if terraces and contour farming are used, crop
residue is returned to the soil, and adequate nitrogen
fertilizer is added.

The hazard of wind erosion is reduced if a winter
cover crop follows a low residue crop. Row crops do
little to control erosion and should not be grown on this
soil. Growing legumes and stubble mulching or using all
crop residue help to maintain seil structure and fertility
and to increase the intake of water. In spring prepara-
tion of seedbeds should be delayed until the ecritical
period of blowing has ended. Varying the depth of till-
age each year helps to prevent the formation of a
plowpan.

CAPABILITY UNIT IVe-6

The soils in this capability unit occur on uplands and
are deep and grayish brown. They have a fine sand,
loamy fine sand, or fine sandy loam surface layer and a
fine sand to sandy clay loam subsoil. :

These soils are susceptible to moderate or severe wind
erosion, especially in spring. Their intake of water is
moderate to moderately rapid, and their water-holding
capacity is low. They are friable and easily tilled. Na-
tural fertility is low.

Small grains, legumes, truck crops, and some fruits are
suitable for these soils. Crops respond well to additions

of fertilizer if other management is good and if the sup-
ply of moisture is average or above average. If stubble
mulching is practiced and adequate nitrogen fertilizer is
applied, high residue crops grown continuously protect
these soils and produce satisfactory yields. Perennial
vegetation should be established in drainageways. A
mixture of vetch and rye provides excellent ground cover
in winter and early in spring, as well as abundant desir-
able forage for grazing.

Wind erosion can be controlled by stubble mulching
and by keeping a cover of growing plants on the ground.
Because fertilizer is easily leached from these soils, crops
benefit most if it is applied in small amounts several
times during the growing season. To minimize the haz-
ard 'of wind erosion seedbeds should be prepared late in
spring. Varying the depth of tillage each year helps to
prevent the formation of a plowpan.

CAPABILITY UNIT IVe-7

Only Renfrow-Kirkland silt loams, 3 to 5 percent
slopes, is in this capability unit. These deep soils of the
uplands have a dense, compact clay subsoil.

The compact subsoil absorbs water very slowly. Run-
off is rapid. Erosion has thinned the surface layer in
cultivated areas that have been poorly managed. Natu-
ral fertility and the content of organic matter are mod-
erate. Good management of these soils includes main-
taining soil structure and fertility, controlling runoff,
and conserving moisture.

Suitable crops are small grains, sorghum, and legumes.
Most of the acreage of these soils is in native pasture.
Short grasses are dominant in the pastures because graz-
ing has been excessive. In cultivated areas careful man-
agement is required to control water erosion. Stubble
mulching and contour tillage are effective in reducing
erosion and in increasing the intake of water. Good
yields of small grains can be expected if legumes are
grown half of the time. Inoculated legumes add nitro-
gen to the soil and open up the clay subsoil so that more
moisture is stored. for plants. Low residue crops can be
grown for 2 successive years if they are followed by 6
years of high residue crops. Where these crops are
grown, terraces and contour tillage are helpful in con-
trolling erosion. All crop residues should be returned to
the soil to provide organic material.

CAPABILITY UNIT IVe-8

Reinach loam, 3 to 8 percent slopes, is the only soil in
this capability unit. This is a deep soil on bottom lands.
It occupies sloping breaks, 100 to 200 feet wide, that
separate low bottom lands from higher bottom lands.

This soil is easily tilled, but in many places the nar-
row slopes are not well suited to use of modern farm
equipment. In managing this soil, concerns are control-
ling water erosion and maintaining tilth and fertility.

Most areas of this soil are farmed with the less sloping
Reinach loams. The main crops are small grains and
alfalfa. Tame pastures of bermudagrass are well suited
to this sloping soil. Yields from a rotation of small grains
and alfalfa are favorable. Stubble mulching the residue
from these crops protects the surface and recduces erosion.
If constructing a diversion terrace above the sloping areas
is feasible, the terrace helps control erosion. It is not
advisable to grow row crops on this soil. Applications of
nitrogen increase yields of most crops and the amount of
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vegetation that can be returned to the soil and used for
stubble mulching. Varying the depth of tillage each year
helps to prevent the formation of a plowpan and to increase
the intake of water.

CAPABILITY UNIT IVs-1

Only the Lela-Slickspots complex is in this capability
unit. This complex is on bottom lands and consists of
somewhat poorly drained, dark-colored, clayey soils that
are moderately saline and alkaline.

Salinity and alkalinity are not uniform throughout
this mapping unit, of which light-colored alkali spots,
or slickspots, make up 10 to 30 percent. In cultivated
fields slickspots have a puddled surface layer. Iirosion
is not a serious limitation, but drainage and maintenance
of soil structure are required if these soils are cultivated.
Surface crusting is common, and the intake of water is
very slow. The soils are generally difficult to till, and a
good stand of crops is hard to establish.

Most of this mapping unit is cultivated, but many
areas are in native grass. Suitable crops are small grains,
sorghum, and sweetclover. Yields are low because the
areas are saline and alkaline. Adequate drainage is es-
sential in improving these areas. A cropping sequence
of barley and sweetclover helps to improve tilth and fer-
tility. The sweetclover opens up the dense clay subsoil
and allows some downward movement of harmful salts.
Also, returning as much crop residue as possible to the
soils helps to reduce surface crusting and to increase the
intake of water. The structure of slickspots can be im-
proved by adding 3 to 4 tons of straw, old hay, or other
organic material per acre and, for each ton, 20 pounds
of nitrogen. In addition to the mulch, gypsum added at
the rate of 3 to 5 tons per acre is helpful. Slickspots
that have been mulched should be deferred from tillage
for a minimum of two growing seasons.

CAPABILITY UNIT IVs-2

Only Labette-Slickspots complex, 8 to 5 percent slopes,
eroded, is in this capability unit. The soils of this com-
plex are on uplands. Labette, the dominant soil, has a
clay loam surface layer that is about 3 to 7 inches thick
over a clay or clay loam subsoil. The slickspots have a
thin, light-colored surface layer over a clay subsoil.
They are around the heads of drainageways where water
concentrates. Eroston ranges from moderate to severe.
In about 60 to 80 percent of the acreage, mixing of the
surface layer and subsoil is evident. Small slickspots, or
areas moderately affected by white alkali, make up about
20 percent of this complex.

The soils in this unit have rapid runoff and are highly
susceptible to severe water erosion. They are droughty
and have low natural fertility. Managing these soils in-
clude improving soil structure, reducing surface crust-
ing, reducing salinity, and controlling accelerated water
erosion on the slickspots.

Suitable crops are small grains and sweetclover. Crop
yields are low. These soils are well suited to permanent
vegetation, Careful management is needed if these soils
are to remain in cultivation. A cropping system that in-
cludes small grains and sweetclover, each grown for the
same length of time, provides satisfactory yields if stub-
ble mulching is practiced and adequate nitrogen ferti-
lizer is added. To help prevent the slickspots from in-
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creasing in size, they should not be tilled deeper than 4
inches. Perennial vegetation is needed in natural drain-
ageways. Added fertilizer increases yields. It also in-
creases plant growth so that ample residue is available
for stubble mulching. The slickspots can be mulched
with 3 to 4 tons of straw, hay, or other organic material
per acre and for each ton, 20 pounds of nitrogen. In
addition to the mulch, gypsum applied at a rate of 3 to
5 tons per acre helps to reduce salinity. For best results,
tillage operations are deferred on treated areas for two
growing seasons.

CAPABILITY UNIT Vw-1

Only Broken alluvial land is in this capability unit.
This land type consists of broken and steep areas that
occur in a belt along streams. The soil material is deep,
dark colored, and predominantly loamy.

This land type is fertile, but it is of limited value for
farming because it is inaccessible and frequently flooded.
The native vegetation consists of bottom-land trees and
shade-tolerant shrubs, weeds, and grasses. Areas of this
land that adjoin larger areas of grass or wheat pasture
can be used for grazing and can be improved by good
management. The more uniform areas are improved by
seeding them to bermudagrass, which grows well and is
not easily damaged by flooding. The more clayey areas
are suitable for pecan trees.

This land type is excellent for wildlife and for recrea-
tion. Fishing is good in the larger streams. Good food,
cover, and water are available for quail, deer, mink,
muskrat, squirrels, and other wildlife. Squirrels are
numerous along all streams.

CAPARILITY UNIT Vw-2

This capability unit consists of nearly level to very
gently sloping soils on low bottom lands next to rivers.
These soils are frequently flooded.

The Lincoln soils in this unit are stratified sands that
are low in fertility. They formed in alluvium that has
been reworked by flooding and shifting of the river chan-
nels and by action of wind. The water table is generally
high, but it fluctuates according to the amount of pre-
cipitation. Port soils, frequently flooded, are loamy and
high in fertility. They occur mostly along the Chika-
skia River.

The soils of this unit are not well suited to cultivation.
Most areas of Lincoln soils are covered with a mixture of
johnsongrass, sand bluestem, switchgrass, Canada wild-
rye, and scattered tall trees. Much of the acreage of
Port soils, frequently flooded, is densely covered with
trees. Port soils can produce high yields of almost all
crops commonly grown in the county, but damaging
floods are frequent and prevent economical production of
crops. Bermudagrass grows well on the soils of this
unit, and reduces scouring and the gouging of potholes
during floods. Pecan trees grow well in some areas.

These soils are good habitat for wildlife. They pro-
vide excellent cover and food for quail, rabbits, wild tur-
keys, and squirrels.

CAPABILITY UNIT VIe-1

Only Eroded clayey land is in this capability unit.
This land type is in small areas surrounded by Kirkland,
Renfrow, Vernon, Labette, Summit and other soils of the
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uplands. Surface runoff is rapid, and water intake is
very slow. If this land is to be of any value for farm-
ing, practices are needed to control water erosion and to
improve soil structure and fertility. This land type 1s
in the uplands in severely eroded and gullied areas that
are not suitable for cultivation. The soil material is
clayey. '

Long periods of cultivation and mismanagement have
led to severe water erosion. In most areas the vegetation
is silver bluestem and perennial three-awn. Generally,
the stand of grasses are thin or lacking near gullies but
are moderately good between the gullies. It is advisable
to seed desirable native grasses and to manage for the
purpose of maintaining good stands. Once the stand is
established, control of grazing is required so that a mulch
will remain to protect the surface from further erosion.
If water is diverted above the severely eroded areas, rills
and gullies generally tend to stabilize.

CAPABILITY UNIT VIe-2

Only Eroded loamy land is in this capability unit.
All or much of the surface layer of this land has been
removed by water erosion, and areas have been scarred by
deep gullies. This land is generally sloping around the
heads of drainageways.

At one time almost all of this land was cultivated.
Severe erosion and the network of gullies now make it
unsuited for cultivation. At great cost, some areas could
be reclaimed and used for crops or for bermudagrass
pasture. Because the texture of the subsoil and sub-
stratum is loamy and raw clays and rocks are not present,
power equipment can be used to fill the gullies. In the
present surface layer, the content of organic matter can
be built up by using intensive management. Because im-
proving this land is costly, however, most farmers prefer
to keep the small areas in pasture. If intensive methods
are not used to reclaim this land, less intensive practices
are needed before this land can be used for pasture.
Practices are needed to control erosion, increase water
intake, and improve scil structure.

A practical method of stabilizing the gullies is to build
terraces that divert water from higher lying uplands.
After the water is diverted, the gullies gradually fill and
grass grows. By seeding desirable native grasses a stand
can be obtained quickly. Bermudagrass has been grown
successfully in some gullies. It is quickly established,
and when established, it reduces erosion and provides
some grazing. Control of grazing is necessary so that
cover is sufficient to protect this land from further ero-

sion.
CAPABILITY UNIT VIe-3

Only Loamy broken land is in this capability unit.
This land type is in sloping to steep, broken areas of
deep, loamy soil material. It is mainly in narrow bands
that separate bottom lands from uplands.

In most arveas this land is well stabilized, but it is sus-
ceptible to severe water erosion because the slopes are
steep. The soil material is loamy and has good water-
holding capacity.

Use of this land is limited to range. The native vege-
tation is principally trees and brush, but there are scat-
tered tall grasses and native legumes. Some of the less
sloping areas can be cleared and planted to bermuda-

SOIL SURVEY

grass pasture. To prevent erosion, good range manage-
ment that includes control of grazing is needed.

This land is excellent habitat for wildlife. Cover is
excellent for quail, squirrel, and several other kinds of
wildlife.

CAPABILITY UNIT"VIe-d

Only Breaks-Alluvial land complex is in this capabil-
ity unit. 'Thisland typeismade up of small natural drain-
ageways and their side slopes. 1t occurs in prairie up-
lands. The drainageways are long and narrow, and they
drain into local streams. Flash floods are common. The
texture of the soil material is loamy on the bottoms of
the drainageways and is clayey to loamy on the side
slopes. Shallow soils and banding escarpiments malke up
the side slopes in some areas.

On this land type, management is required that con-
trols the rapid runoff and increases the low intake and
storage of water.

Nearly all of this land is in native pasture. The vege-
tation consists of little bluestem, sideoats grama, buffalo-
grass, blue grama, and other native grasses, and there are
scattered elm and cottonwood trees on the small alluvial
bottoms. A few small areas are cultivated. If the steep
side slopes are cultivated, severe water erosion is likely.
Range management, including control of grazing, 1s
needed to reduce erosion and to maintain the vigor of
desirable grasses.

This land is an excellent habitat for quail and rabbits.

CAPABILITY UNIT VIe-i

This capability unit consists of shallow, gently slop-
ing to strongly sloping soils underlain by beds of clay
and shale. These soils occur in the central and western
parts of the county on rough broken escarpments and in
drainageways. A few outcrops of shale or clay, free of
vegetation, occur around the rims of the escarpments.

Strong, broken slopes, exposed beds of clay and shale,
and susceptibility to erosion make the soils in this unit
unsuited to cultivation. Surface runoff is rapid. Water-
holding capacity is low, and these soils are droughty.

Vegetation consists mainly of sideoats grama, little
bluestem, and buflalograss. A few scattered pricklypears
grow in very shallow areas. Range management, includ-
ing control of grazing, is needed to prevent erosion.

CAPABILITY UNIT VIs-1

Only Sand dunes, Lincoln material, is in this capabil-
ity unit. This land type consists of choppy sand dunes
on the flood plains of the Arkansas and Salt Fork Arkan-
sas Rivers. '

These dunes are highly susceptible to wind erosion.
Although they readily absorb water, they held little of
it and arve droughty. Fertility is low. '

Use of this land is limited chiefly to range. Most
areas are stabilized by plum thickets, sand bluestem, little
bluestem, sand lovegrass, and some scattered trees.
Range management is needed that encourages the growth
of plants in a protective cover to control wind erosion.

CAPABILITY UNIT VIIs-1

This capability unit consists of moderately deep Sum-
mit soils and very shallow Sogn soils on limestone es-
carpments in the eastern part of the county. The Sogn
soils are mapped as an undifferentiated unit and also as
a complex with Summit soils.
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In this capability unit Sogn soils, 1 to 3 percent slopes,
are very shallow, droughty, and on uplands and the Sogn-
Summit complex, 5 to 20 percent slopes, is on limestone
escarpments and rocky colluvial foot slopes. The deeper
areas 'of Summit soils ave fertile and hold moisture well.

The soils of this capability unit are not suitable for
cultivation. The deeper soils are in areas too small to
cultivate separately, and these areas are interspersed
among areas of very shallow soils. The soils in this unit
are used for range. The very shallow Sogn soils pro-
duce only a small amount of forage, but the deeper Sum-
mit soils have more moisture available for plants and are
highly productive of native grasses. The native vegeta-
tion consists of big bluestem, little bluestem, indiangrass,
and switchgrass, and there are a few scattered shrubs
along the limestone ledges. Range management that in-
cludes control of grazing and protection from fire is
needed to reduce erosion and to keep pastures productive.

CAPABILITY UNIT VIIIs~1

Only Oil-waste land is in this capability unit. The
land type occurs in the oilfields of the county, mainly
south of Tonkowa, northeast of Braman, and northeast
of Washunga. The areas are generally small, but a few
are larger than 20 acres.

This land has been used as a disposal field for waste
oil and salt water from oil wells and drilling operations.
In many areas small patches are not strongly aftected by
waste oil or salt water, but the land as a whole is so
affected that it is bare or nearly bare. In its present con-
dition, this land has no value as cropland or grassland.
Some of the less sloping and less severely gullied areas
nllay revegetate naturally if no more waste is dumped on
them.

Predicted Yields®

Table 2 shows predicted long-term, average yields for
wheat, barley, and grain sorghum, the main crops grown
in Kay ‘County, and for forage sorghum, alfalfa, and
bermudagrass. Yields are shown for two levels of man-
agement and are predicted only for arable soils. Soils
not generally used for crops or pasture are not listed in
table 2. The predictions are averages for a period long
enough to include both dry and wet years. Yields are
considerably higher than those averages in years when
the supply of moisture is favorable and are lower in
years when the moisture supply is unfavorable.

The predictions are based partly on records of fertility
studies, crop variety tests, and rotation and tillage trials
made by the Oklahoma Agricultural Experiment Station
and partly on information obtained during the course of
the soil survey by observation and by personal communi-
cation with farmers.

The yields shown in columns A are those that can be
expected under common management, or management
practiced by a substantial number of farmers in the
county. Common management normally includes (1)
proper seeding rates, proper dates of planting, and efli-
cient harvesting methods; (2) sufficient control of weeds,
insects, and plant diseases-to insure good growth of

3Roy M. SMITH, soil scientist, Oklahoma Agricultural Ixperi-
ment Station, assisted in preparing this subsection.
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plants; (3) use of terraces and contour farming where
needed; (4) small applications of lime and fertilizer to
cash crops; and (5) early plowing where practical.

The yields in columns B can be expected under im-
proved management. Improved management includes
the first three practices listed under common manage-
ment plus (1) applications of the kinds and amounts of
fertilizer and lime indicated by soil tests; (2) manage-
ment, of crop residue and methods of tillage that con-
trol erosion, maintain desirable structure, increase the
infiltration of water, and enhance the emergence of seed-
lings; (3) surface drainage where needed; (4) use of
adapted and improved varieties of crops and pasture
plants; (5) use of cover crops or stripcropping on sandy
soils that tend to blow; and (6) good management of
livestock grazing winter small grains.

If the yields for tame pasture listed in table 2 are to
be obtained, special attention must be given to the dis-
tribution of salt and water for uniform grazing and to
the use of fences for deferred or rotation grazing. Also,
the control of brush and weeds is needed.

Management of Range*

In Kay County much of the income from farms and
ranches is from the sale of livestock and livestock products.
On most of the farms and ranches cattle are the main
livestock; only a few sheep are raised. The number of
cattle, including calves, in the county usually ranges
from 45,000 to 50,000.

Most production of livestock is from native rangeland,
though some crops and their byproducts are used for
feed.” About one-third of the farmland in the county
is range, most of it in the eastern part. This eastern area
is the southern limit of the Flint Hills Prairie, which
extends across Kansas to the Nebraska line.

In addition to producing pasture and hay for livestock,
native rangeland supplies food and cover for wildlife.
Also, well-managed rangeland contributes to flood
control because much of the precipitation that falls soaks
into the ground and does not swell the stream.

Range sites and condition classes

A range site consists of soils that support similar vege-
tation and are similar in depth, texture, permeability,
and topography. The sites differ significantly in the
kinds of natural vegetation they now support; in the
kinds of original, or climax, vegetation they lonce sup-
ported; and in the kird of management they need.
Knowing the potential of the various range sites is a part
of good range management. Generally a range site made
up of deep soils that hold moisture well is a favorable

lace for growing the taller, more productive grasses.
guch sites can carry more livestock than the shallow and
droughty sites. Sandy lands require more intense man-
agement than the heavy clay soils.

On range sites, the original, or climax, vegetation is
considered the most productive combination of plants
that will maintain itself under natural range conditions.
Continuous excessive grazing alters this original plant
cover and lowers productivity. The livestock seek out

‘By Harcanp E. Dierz, range conservationist, Soil Conserva-
tion Service.
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TaBrE 2.—Predicted average yields per acre of principal erops under dryland farming

[Yields in columns A are those obtained over a period of years under common management; yields in columns B are those to be expected
under improved management. Absence of yield figure indicates that the soil is not suited to the crop specified or that the crop is not

commonly grown]

Forage )
Wheat | Barley Grain | sorghum ? Alfalfa Bermuda-
sorghum | (oven dry grass
Soil weight)

AI/B|/A|B|]A|B A B A B A B
Animal- | Animal-

unit- unit-
Bu. | Bu, | Bu. | Bu. | Bu. | Bu. | Tons | Tons | Tons | Tons |months? |months?

Bethany silt loam, 0 to 1 percent slopes. - ___ 20132 |132|45|135|50125135|1.8|28 4.4 6.
Brewer silty clay loam_ ___ o 20 1323245740 | 5513 0|40|251|35 5.5 7.0
Carr fine sandy loam__ .. oo 20128 |30 40|32 |45 |28 |35|25]32 4.5 7.5
Carwile-Pratt complex, undulating._ .. ___________ 14 1 20 | 18 128 | 22 135 | LB | 205 oo |ocmoa]ommeca]aeoas
Dale elay loam o e 22 (351835504055 (3.0(42!25]|40 5.5 9.0
Dale silt loam . e 22 1351355040155 (3.0|45|25]|40 5.5 9.0
Dougherty-Eufaula complex, 0 to 3 percent slopes. .. _._.______ 10|18 116125 (|19 [ 33 1.8 28 |- __|--a-- 4.0 6. 0
Dougherty-JEufaula complex, 3 to 8 percent slopes....._.________ 811311212014 126 1525 [ooocjocean 3.0 4.5
Humbarger loam_ o _ e 22 13213545 38]5013.0(|40)|28]|35 5.5 9.0
Kaw silty elay loam_ . . oo 24 | 35135145 |40 15513.0145|30]|40 5.5 9.0
Kaw silt loam . o e 24 135135145 |40 | 55301453040 55 9.0
Kirkland silt loam, 1 to 3 percent slopes_ - __ .- ________.._ 16 {24 | 22 | 35120 |35 | 1.5 |25 |__|-a_-o 2.4 4.0
Kirkland-Renfrow complex, 2 to 5 percent slopes, eroded_ . _______ 12 18 ) 20 | 30 |- oo e oo oL
Labette clay loam, 5 to 8 percent slopes. - _______________ 12 1 20 1 20 | 80 |« focmo|mcmn e e e e e
Labette-Slickspots complex, 3 to 5 percent slopes, eroded_ ______._ 10 | 16 | 17 | 25 |ecc oo |mc o oo oo oo e
Lela elay - - o . e e 16 |24 1 26 | 36 | 28 [ 38 | 2.5 3.5 | 1.5 2.5 2.4 4.0
Lela-Slickspots complex_ - . .. 14 120 | 20 |30 {22 |30 | 2.0 |25 |_ooo|ooos 2.0 3.0
Lincoln soils_ - _ . meeao JEPRNUUS RS [SUUUEITY JEOUPINS ISPV INSIO (EppURNY NUNPU PR R 3.2 4.5
MeLain silt loam . _ .. 22 1853550 |40 |55|3.0|4.2]2.5]|4.0 5.5 9.0
MeLain silty clay loam_ . ... 20 {30132 [45(32,45|3.0|4.0|2.5]|3.5 5.0 8.0
Miller elay oo o e 16 | 24 | 26 | 36 | 28 | 38| 2.5 (351525 3.6 5.2
Newtonia silt loam, 0 to 1 percent slopes. .o oo ... 20132 (324536 5230 (4.2({20/(3.2| 4.5 7.0
Newtonia silt loam, 1 to 3 percent slopes. - - oo ___________ 18 |28 |30 | 42 |32 |44 (2.5 3.5 |1.5|2.8] 4.2 6.8
Newtonia silt loam, 3 to 5 percent slopes_ .. _Z______________ .. 16 |24 | 24 | 36 |22 | 34|20 (2.8 |o__|-cooo 3.8 6.2
Newtonia clay lo'Lm 3 to 5 percent slopes, eroded ________________ 14 122 | 22 | 30 Jo___|—o.-| 1.8} 2.5 |o____|-o___ 2.5 5.0
Norge loam, 0 to 1 percent SloPes . - o o 32 13014513550 (2.81!4.2]2.0]3.2 4.5 7.0
Norge loam, 1 to 3 percent slopes_ -~ . . ____.___ 28 1 28 142 | 32 |44 | 2.5 3.5 | 15|28 4.2 6.8
Norge loam, 3 to 5 percent slopes_____________________________ 24 124 | 36 | 23 1361|2028 [.__._|.__-_ 3.8 6.2
Norge lomm, 3 to 5 percent slopes, eroded. . _ . _________________ 22 122 |30 |.___l___| 1.8 | 2.5 |L____]-o__ 2.5 5.0
Norge loam, 5 to 8 percent slopes.__ . ___________ 20 | 20 | 30 | jo el 2.5 5.2
Norge lomm, 5 to 8 percent slopes, eroded_ - .- .. _.___._ 16 | 16 | 24 |- joo oo fee oo 2.0 4.0
Norge-Albion complex, 3 to 5 percent slopes 20120 | 25 |18 [ 301 1.5 | 2.2 | jecaoa 3.0 5.0
Port soils, frequently flooded - __ .. JEPSNSR PRSP FEPRINEN FEUPUPRY FOUPIES SOUPIDUPEN FEPDIDNY (PP UEp, 4.5 8.0
Port silt loam . 35 135 45 |40 | 55 | 3.0 [ 4.5 3.0 4.0 5.5 9.0
Pratt loamy fine sand, hummocky - - _ L. ____..__ 14 115|120 |15 |26 | 1.5 | 2.5 oo |eccm|ommoa e
Reinach loam, 0 to 1 percent slopes. . .o _______ 32 1324535 |50 (3.0|4.2]|25]3.5 5.5 8.0
Reinach loam, 3 to 8 percent slopes. _ - . 18 [ 18 (25 120 |30 | 1.7 | 2.5 |.____l..___ 4.8 6.5
Renfrow-Kirkland silt loams, 3 to 5 percent slopes_ ... ______.___ 12 [ 18 1 20 | 30 |- o|ocon]ommo oo 1.5 3.0
Shellabarger fine sandy loam, 1 to 3 percent slopes.____ . _______.__ 16 125122135128 140(1221)132)11.5)25 4.5 7.0
Shellabarger fine sandy loam, 3 to 5 percent slopes_..____.______.__ 1312012013025 (|35 | 1.6} 256 .. |..___ 3.5 6.5
Shellabarger fine sandy loam, 5 to 8 percent slopes_________._____ 11117117125 (18128 | L4 )22 .. ..l._._. 3.0 5.5
Summit silty clay loam, 1 to 3 percent slopes_.._ . _____________ 20128 |28 |40 |28 (38251321725 4.2 6.8
Summit silty clay loam, 3 to 5 percent slopes._ ... ____________ 16 123 | 24 (34223212025 | __|.... 3.8 6. 2
Summit silty clay, 3 to 5 percent slopes, eroded. .. ____________._ 14120 | 20 | 26 |- - |ooo)ooo oo 2.0 3.5
Tabler silt loam, 0 to 1 pereent slopes. __ . __ . ____.____ 17 126 ] 25135 |25 |35 )22 3.0 |ocooo|omomdoo
Vanoss silt loam, 0 to 1 percent slopes____ ... ______.__._.___. 2213413515040 (551301452235 5.5 8.0
Vanoss silt loam, 1 to 3 percent slopes__ ... ... ____________ 20 130|130 |44 |35 {47 128382030 5.0 7.5
Vanoss silt loam, 3 to 5 percent slopes_________ . __________ 16 | 25 | 24 {3625 3622 |28 |_oo__|-co-- 4.5 7.0
Vanoss silt loam, 5 to 8 percent slopes_. ..o _______._._ 12 1 20 1 20 | 30 | oo oo oo 3.5 6.0
Vernon clay loam, 3 to 5 percent slopes___ ... ______ 10 | 16 | 18 | 25 | | | o oo oo femm e e
Waurika silt lonme oo 1512220 (32221322030 |occcafococa]occce|amaaea
Yahola fine sandy loam_.___________ ___ e 20 | 28| 30|40 32 45| 2.8 3.5 |25 )32 4.5 7.5
Yahola loamy fine sand.____ . _. 10 |16 | 15 |25 |20 | 28 | 2.2 | 2.8 |.___|__.__ 3.5 6.5

1 Multiply number of tons by 3 for approximate green weight.

2 An animal-unit-month is the number of months that 1 acre will provide grazing for 1 animal, or 1,000 pounds of live weight; or it
acre of Port soils, frequcntly floodcd in a pasture of bermuda-
grass under improved management will provide grazing for 4 animals for 2 months and is rated 8 animal-unit-months.

is the number of months times the number of animal units. For example, 1
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the more palatable and nutritions grasses, and under
heavy grazing, these choice plants, or decreasers, are
weakened and gradually eliminated. They are replaced
by less palatable plants, or increasers. 1f heavy grazing
continues, even these increaser plants are weakened and
the site is eventually occupied by less desirable grasses
and weeds, which are called invaders.

The downward trend in range vegetation is generally
systematic under heavy grazing and can be expressed
as range condition. Four classes of range condition are
recognized, excellent, good, fair, and poor. On range
in excellent condition 76 to 100 percent of the plant cover
consists of the original vegetation. Range in good condi-
tion has a plant cover such that 51 to 75 percent of the
vegetation is that originally on the site. On range in
fair condition, 26 to 50 percent of the vegetation is that
originally on the site; and on range in poor condition, 25
percent or less of the original, or climax, vegetation re-
mains. If range is in poor condition, the bulk of the
vegetation is made up of weak increasers and invaders.

Descriptions of range sitles

The soils of Kay County have been grouped into range
sites according to their ability to produce similar kinds
and amounts of climax vegetation. The description of
each range site gives the more important characteristics
of the soils and the names of the principal plants. To
find the names of the soils in any given unit, refer to the
“Guide to Mapping Units” at the back of this soil survey.

ALKALI BOTTOM-LAND RANGE SITE

Only the slickspots in Lela-Slickspots complex is in this
range site. The site is on level to slightly depressional
bottom lands, where it occurs with the Heavy Bottom-
land range site. Slickspots have a heavy clay subsoil
that contains much alkali. Surface drainage is generally
somewhat poor.

The decreasers on this site include switchgrass, knot-
root bristlegrass, western wheatgrass, vine-mesquite, and
~wildrye. The increasers are blue grama, buffalograss,
windmillgrass, alkali sacaton, inland saltgrass, and prick-
lypear. Annunals invade this site as the condition of the
range worsens.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 4,000 pounds per acre
in years of favorable moisture and 1,000 pounds in years
of unfavorable moisture.

CLAYPAN PRAIRIE RANGE SITE

This range site ‘occurs throughout the western two-
thirds of the county. It consists of level to gently slop-
ing upland soils. These soils have a heavy clayey sub-
soil that absorbs water slowly and restricts the growth
of roots. If rainfall is below average, these soils are
droughty.

The original vegetation on this site consisted mainly
of big bluestem, little bluestem, switchgrass, and in-
diangrass. Overgrazing, especially during prolonged
droughts, has rapidly depleted the climax vegetation.
The tall grasses have been replaced by meadow drop-
seed, blue grama, sideoats grama, buffalograss, (fig. 18)
and other less productive grasses. Blue grama, buffalo-
grass, and dotted gayfeather are dominant in depressions
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that are scattered in a few areas throughout this site but
are generally in Tabler silt loam, 0 to 1 percent slopes,
and Waurika silt loam.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 4,500 pounds per acre
in years of favorable moisture and 2,000 pounds per
acre in years of unfavorable moisture.

DEEP SAND RANGE SITE

Most of this range site is along the Salt Fork Arkansas
River. The soils are deep sands that absorb water ra-
pidly but hold only a fair amount available for plants.

This site is moderately productive where the forage
consists of deep-rooted climax grasses, such as sand blue-
stem, indiangrass, switchgrass, little ioluestem, and sand
lovegrass. By continued overgrazing, the production of
forage is sharply reduced because there is an increase in
shorter, shallow-rooted grasses. Important increasers on
this site are blue grama, Texas bluegrass, prairie sage-
wort, and sand plum. The common invaders are sand
dropseed, mat sandbur, and red lovegrass.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 5,000 pounds per acre
in years of favorable moisture and 2,000 pounds per
acre in years of unfavorable moisture.

DEEP SAND SAVANNAH RANGE SITE

This range site occurs along the Arkansas River in the
southeastern part of the county. It consists of deep sand
that absorbs water so rapidly that little runs off. The
subsoil holds only a fair amount of moisture available
for plants.

The climax vegetation on this site is of the savannah
type and consists of productive grasses in the understory
of open stands of oak trees. Big bluestem, little blue-
stem, indiangrass, switchgrass, and sand lovegrass are
the principal decreasers. Grasses that increase under
heavy grazing are purpletop, Scribner panicum, and blue
grama. Under continued heavy grazing and after uncon-
trolled fires, blackjack and post oaks gradually increase
and only a sparse stand of grass remains, Weedy in-
vaders include mat sandbur, sand dropseed, annual three-
awn, and ragweed.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 4,000 pounds per acre
in years of favorable moisture and 1,800 pounds per acre
in years of unfavorable moisture,

DUNE RANGE SITE

Only Sand dunes, Lincoln material, is in this range
site, which occurs mainly along the Salt Fork Arkansas
River in the southern part of the county. The dunes con-
sist of deep sand that absorbs water readily but holds little
available for plants.

The principal decreasers ion this site are sand bluestem,
little bluestem, switchgrass, indiangrass, and sand love-
grass. Where these deep-rooted grasses are grazed out,
production is sharply reduced. There is an increase of
sand plum and of less productive forage plants, such as
Texas bluegrass, tall dropseed, sand dropseed, and prai-
rie sagewort. Plants that commonly invade the site are
mat sandbur, red lovegrass, and common witchgrass.
Careful management of grazing is needed to prevent
wind erosion, including blowouts (fig. 19).
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Figure 18—Kirkland silt loam, 1 to 3 percent slopes, in Claypan Prairie range site in poor condition. The vegetation is mainly

buffalograss and annual three-awn.

Where the site is in excellent condition, the average
annual yield of air-dry herbage is 3,200 pounds per acre
in years of favorable moisture and 1,200 pounds per acre
In years of unfavorable moisture.

ERODED CLAY RANGE SITE

Only Eroded clayey land is in this range site. This
is land that was formerly cultivated, but cultivation has
been abandoned because water erosion has been severe.
Much of the surface layer has been removed, and gullies
are COMMON.

Originally big bluestem, switchgrass, indiangrass, and
other tall grasses grew on this site, but less productive
grasses came in after cultivation was abandoned. The
main grasses now on this site are silver bluestem,
meadow dropseed, windmillgrass, and annual three-awn.
In many areas the seeding of adapted native grasses is
needed so that further erosion is controlled

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 1,000 pounds per acre
in years of favorable moisture and 400 pounds per acre
in years of unfavorable moisture.

Cattle graze this site until pastures consisting of wheat and sudangrass are available.

HEAVY BOTTOM-LAND RANGE SITE

This range site occurs mainly on wide level bottom
lands (fig. 20) along the Chikaskia River and Birds Nest
Creek. It consists of deep clays and silty clay loams that
absorb water slowly. Production is high during years of
abundant rainfall, but it drops sharply during periods of
drought.

The dominant climax grasses on this site are big blue-
stem, switchgrass, prairie cordgrass, indiangrass, east-
ern gramagrass, Canada wildrye, and little bluestem. The
principal increasers are tall dropseed, knotroot bristle-
grass, western wheatgrass, vine-mesquite, and sideoats
grama. Plants that invade the site are silver bluestem,
windmillgrass, buffalograss, ironweed, and ragweed. The
common woody plants are elm, hackberry, walnut, pecan,
and coralberry. These plants increase abundantly in
areas that are overgrazed.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 6,000 pounds per acre
in years of favorable moisture and 3,500 pounds per acre
in years of unfavorable moisture.
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LOAMY BOTTOM-LAND RANGE SITE

This range site occurs on level to sloping bottom lands
along the rivers and other large streams in the county.
The site consists of deep loamy soils that have a high
capacity for storing moisture and plenty of room for the
growth of roots. It is the most productive range site
in the county.

Where the range is in excellent condition, tall and
midgrasses that grow in warm seasons are dominant on
this site. Among these grasses are big bluestem, eastern
grama, indiangrass, Florida paspalum, little bluestem,
and switchgrass. Overgrazing causes an increase in tall
dropseed, purpletop, western wheatgrass, and knotroot
bristlegrass, as well as an increase in woody plants. The
common invaders include ironweed, ragweed, silver blue-
stem, and buffalograss.

The trees on this site, mainly woody elm, cottonwood,
oak, and pecan, grow naturally along streambanks. Un-
der the canopy of these trees are Canada wildrye, Vir-
ginia wildryes, and other shade-tolerant, cool-season
grasses.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 8,500 pounds per acre
in years of favorable moisture and 4,500 pounds per acre
in years of unfavorable moisture.

Figure 20.—In background, Lela clay in the Heavy Bottom-land
range site in excellent condition. The Alkali Bottom-land range
site is in foreground.

Figure 19.—Dune range site in background and Sandy Bottom-land range site in foreground. The light-colored, blowout spots are the
result of overgrazing by livestock. A mixture of native grasses is to be drilled into the noncompetitive cover crop on Yahola loamy
fine sand in foreground.
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LOAMY PRAIRIE RANGE SITE

This range site consists of moderately deep or deep
soils on nearly level to steep uplands. These soils are
generally fertile and productive. They have a permeable
subsoil that allows moisture to penetrate readily and that
provides ample room for roots to grow.

Big bluestem, little bluestem, indiangrass, switchgrass,
and: other tall productive grasses are dominant where
this range site is in excellent condition (fig. 21.) If the
site is overgrazed, these decreasers are replaced by tall
dropseed, Scribner panicum, sideoats grama, blue grama,
and other less productive grasses. Weeds that commonly
invade heavily grazed areas are western ragweed, broom-
weed, ironweed, old field three-awn, and coralberry.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 6,000 pounds per acre
in years of favorable moisture and 3,000 pounds per acre
in years of unfavorable moisture.

RED CLAY PRAIRIE RANGE SITE

This range site consists of gently sloping to strongly
sloping, shallow clays to clay loams that are underlain
by interbedded -shale. The shale is exposed in many
areas on the steeper slopes.

The dominant decreaser on this site is little bluestem,
but big bluestem, indiangrass, and switchgrass occur in
small amounts. As condition of the range declines, side-
oats grama, blue grama, hairy grama, and buffalograss

increase. Continuous close grazing reduces plant cover
and increases erosion.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 3,000 pounds per acre
in years of favorable moisture and 1,200 pounds per acre
in years of unfavorable moisture.

SANDY BOTTOM-LAND RANGE SITE

This range site consists of deep sands on level to nearly
level bottom lands (fig. 22) along the Arkansas and Salt
Fork Arkansas Rivers. These soils are-subject to floods
during which coarse to fine sands are occasionally depos-
ited. In many places deep-rooted plants are subirri-
gated at a depth ranging from 4 to § feet,

The dominant decreasers in the climax vegetation are
sand bluestem, indiangrass, switchgrass, prairie cord-
grass, little bluestem, and Canada wildrye. Open stands
of willow, cottonwood, hackberry, and elm also are
common.

Stands of timber thicken in overgrazed areas, and
purpletop, tall dropseed, blue grama, and sideoats grama
increase in amount. Where flooding and siltation are

frequent, johnsongrass is a persistent invader.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 5,500 pounds per acre
in years of favorable moisture and 3,000 pounds per acre
in years of unfavorable moisture.

Figure 21.—Vanoss silt loam, 1 to 3 percent slopes, in the Loamy Prairie range site in excellent condition.
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Figure 22.—Yahola loamy fine sand in the Sandy Bottom-land
range site in excellent condition. Because of the water table, deep-
rooted grasses grow well.

SANDY PRAIRIE RANGE SITE

In this range site are nearly level to sloping soils on
uplands. These soils have a loamy surface layer that
takes in water well and a sandy clay loam to clay sub-
soil that stores a large amount of moisture. This site is
productive when it is in good or excellent condition.
Much of the climax vegetation consists of tall grasses,
mainly big bluestem, indiangrass, switchgrass, and little
bluestem. The principal increasers are tall dropseed,
blue grama, and sand paspalum. Common invaders when
the site is in poor condition are sand dropseed, mat sand-
bur, and western ragweed. In the eastern part of the
county, a few oak trees dot this site, and they increase
in number if range management is poor.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 5,000 pounds per acre
in years of favorable moisture and 2,500 pounds per acre
in years of unfavorable moisture.

SLICKSPOT RANGE SITE

Only Slickspots in the mapping unit Labette-
Slickspots complex, 3 to 5 percent slopes, eroded, is in
this range site. The site occupies gently sloping uplands.
At a depth of 2 to 4 inches is a blocky clay layer that
generally contains some alkali. This layer retards pro-
ductivity by restricting the penetration of roots and
water.

In the northeastern part of the county, this range site
commonly occurs with the Loamy Prairie range site.

If this site is in excellent condition, short grasses,
mainly blue grama, are dominant in the vegetation, and
there are small scattered amounts of switchgrass, little
bluestem, big bluestem, and tall dropseed. If the site is
in poor condition, the invaders are fall witchgrass, old
field three-awn, western ragweed, pricklypear, and other
plants.
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Where this site is in excellent condition, the average
annual yield of air-dry herbage is 1,000 pounds per acre
in years of favorable moisture and 500 pounds per acre
in years of unfavorable moisture.

VERY SHALLOW RANGE SITE

This range site consists of very shallow soils on nearly
level ridges or steep breaks in the eastern part of the
county. In most places limestone bedrock is at a depth
of 10 inches or less, and the space for moisture storage
and root growth is limited.

Short grasses are dominant on this site. These grasses
are mainly blue grama, hairy grama, and sideoats grama,
and there is a small amount of little bluestem. Overgraz-
ing results in an increase in buffalograss, tumble wind-
millgrass, silver bluestem, and various annual plants.

In a few places, deep crevices or pockets in the lime-
stone bedrock contain soil material that supports the
taller grasses that are generally on the Lioamy Prairie
range site. These grasses are mainly big bluestem, indi-
angrass, switchgrass, and little bluestem.

Where this site is in excellent condition, the average
annual yield of air-dry herbage is 2,000 pounds per acre
in years of favorable moisture and 500 pounds per acre
in years of unfavorable moisture.

Management of Woodland for Windbreaks
and Post Lots®

The native woodland in Kay County is on bottom
lands along the Arkansas, Salt Fork Arkansas, and Chi-
kaskia Rivers and numerous smaller streams. Cotton-
wood and willow are the most common trees on the sandy
river bottoms, and elm, hackberry, red oak, ash, walnut,
and pecan grow along streams in the higher areas.
Blackjack and post oaks grow along the Arkansas River
in areas of Dougherty-Eufaula complex that have not
been cleared for crops or improved for range. The main
trees used commercially are black walnut and pecan.

The soils of Kay County that are suitable for wind-
breaks, post lots, and woodland have been placed in four
woodland suitability groups, as shown in the “Guide to
Mapping Units” at the back of this soil survey. Follow-
ing are the descriptions of the four groups. IFor the soils
of each group, the rating of suitability is based on the
height, vigor, and condition of the trees at 20 years of
« o .
nee WOODLAND SUITABILITY GROUP 1

This woodland suitability group consists of deep,
nearly level to very gently sloping soils on bottom lands
and uplands. These soils are well drained, have a high
capacity for storing moisture, and have slow to medium
runoff.

The soils of this group are good to excellent for grow-
ing trees in farmstead windbreaks and post lots.

Tall trees suitable for windbreaks are Siberian elm,
cottonwood, and sycamore. Ilm grows best in the loams
and fine sandy loams and may reach a height of 75 feet
in 20 years. Cottonwood and sycamore are more suited
to the moderately coarse textured soils. In 20 years or
less, the cottonwoods may reach a height of 85 to 90 feet
but the sycamores seldom grow higher than 75 feet.

S HErBerT R. WELLS, woodland conservationist, assisted in the
preparation of this subsection.
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Russian mulberry can be used as a tree of intermediate
height or, where the tall trees are cottonwood and syca-
more, as the understory. If closely spaced, 4 feet in the
row, Russian mulberry makes an excellent shrub.

The evergreens Austrian pine, ponderosa pine, eastern
redcedar, and some strains of the seedling (nongrafted)
form of Chinese arborvitae are suitable as tall trees in
farmstead windbreaks. These evergreens ave also suit-
able in a field windbreak if they are used in a shrub row
and other trees are used as tall trees. Austrian and pon-
derosa pines generally are not more than 25 to 35 feet
high at the age of 20 years. Redcedar and arborvitae
reach 30 to 85 feet in a 20-year period.

Common species suibable for posts that do well on
these soils are black locust, catalpa, and Osage-orange.
Osage-orange is the best suited of the three on_the
heavier soils of this group, such as Brewer and McLain
silty clay loams. All three of these species average at
least a six-post tree in 20 years, but they give a higher
return if they are selectively cut when 8 to 12 years of
age, and if the sprouts are then managed for sustained

yields.
WOODLAND SUITABILITY GROUP 2

This woodland suitability group consists of deep, nearly
level to steep, medium-textured and coarse-textured soils
on bottom lands and uplands. These soils are somewhat
poorly drained to excessively drained.

The soils of this group are generally fair to good for
windbreaks and post lots. The exceptions are Breaks-
Alluvial land complex, Broken alluvial land, and Loamy
broken land, and the Lincoln, Port, Reinach, and Yahola
soils. These alluvial and upland soils occur mainly in
odd areas that are suitable for post lots but are not in
positions where windbreaks are needed.

The soils of this group differ from those of group 1
mainly in having less desirable moisture relationships in
the subsoil. Suitable tall trees are Siberian elm, cotton-
wood, and sycamore. In the first 20 years, these tall
trees average 10 to 20 feet less growth than on the soils
of group 1. Trees of intermediate height, such as Rus-
sian mulberry, ponderosa pine, and eastern redcedar,
make 5 to 10 percent less growth in 20 years than they
do cn the soils of group 1. Essentially the same is true
for black locust, catalpa, and Osage-orange, the species
grown for posts.

WOODLAND SUITABILITY GROUP 3

This woodland suitability group consists of shallow
and deep soils that are slightly depressional to sloping.
These soils are medium textured to fine textured and
range from permeable to very slowly permeable. Sur-
face runoff is slight to excessive.

These soils have limitations that make them generally
unsuitable as sites for field windbreaks or post-lot plant-
ings. Vernon clay loam, 3 to 5 percent slopes, is gen-
erally too shallow over compact clay for trees. The
Kirkland, Renfrow, Summit, and Tabler soils are deep
but have a clayey subsoil and a slow rate of moisture
replenishment. Excessive runoff limits the use of La-
bette, Norge, Shellabarger, and Vanoss soils that have
slopes of 5 to 8 percent. Erosion is the main limitation
of other soils in this gronp. Farmstead windbreaks (fig.
23) are practical where no great height is needed and
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where the trees can be watered from the farm supply
during droughty periods.

Siberian elm is the best adapted tall tree for these soils.
In the first 20 years, this elm seldom exceeds 40 to 45
feet in height, but it grows rapidly during the first sev-
eral years and provides early protection to farmsteads.
Russian mulberry also grows quite rapidly in early life,
but it averages only 30 to 35 feet high in 20 years.

Fastern redcedar and: Chinese arborvitae are also suit-
able for these soils. After 20 years they are the most
valuable trees in a windbreak because their forage is
evergreen and they are long lived. Their early rate of
growth is slow, however, for they average only 20 to 25
feet in the first 20 years. Austrian and ponderosa pines
are also adapted but are even slower in reaching an effec-
tive height.

WOODLAND SUITABILITY GROUP 4

The soils in this woodland suitability group range
from shallow to deep, from nearly level to steep, and
from medium acid fto moderately saline. They range
from noneroded to severely eroded. These soils occur on
both bottom lands and uplands.

These soils are not suitable for tree plantings or for
woodlands. Miscellaneous adverse characteristics limit
the survival and growth of trees. The soils are unsuit-
able, mainly because they are saline, eroded, and shallow.

Wildlife and Fish°®

The wildlife habitats in Kay County occur generally
in those areas that are not intensively cultivated. The
main areas are in the prairie uplands east of Newkirk;
on the timbered, narrow bottom lands along streams and
drainageways; and in small areas of timbered uplands
along the Arkansas River.

The important species of wildlife in Kay County are
bobwhite quail, mourning dove, waterfowl, fox squirrel,
cottontail rabbit, jackrabbit, raccoon, fox, mink, opos-
sum, skunk, muskrat, and coyote. Wild turkey and deer
have been stocked in the county, and indications are that
the stocking has been successful. Pheasant also have
been stocked in the county, but only small numbers of
these birds survive. They are in the central and western
parts of the county. Greater prairie chicken in fair
numbers inhabit the grassland areas in the eastern part
of the county. Many kinds of songbirds occur through-
out the county. The main predators are fox, coyote, and
bobcat. Predatory birds are hawks and owls.

A convenient way to discuss areas of the county as
wildlife habitat is by soil associations. The soil associ-
ations in the county are described in the section “General
Soil Map.”

The Kaw-Brewer-Reinach-Lela (1) and the Yahola-
Lincoln (2) soil associations consist mainly of alluvial
soils along the major streams that cross the county from
north to south. These associations make up about 22
percent of the county. They consist of nearly level, fer-
tile soils that are well suited to many kinds of crops and
are intensively cultivated in large areas. Most of the
acreage is cultivated, and only a small part remains in
trees or grass and is suitable as wildlife habitat. The
acreage in trees or grass is generally in rough areas along

*By JeroME F. SYXORA, biologist, Soil Conservation Service.
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Figure 23.—A well-planned windbreak on Tabler silt loam, 0 to 1 percent slopes, in woodland suitability group 3.

streams or in other places not suitable for cultivated
crops. In these areas the woody plants that provide
food and cover for wildlife are oak, hackberry, cotton-
wood, mulberry, elm, soapberry, pecan, walnut, and
many kinds of shrubs and vines, such as sumac, plum,
and greenbriers. Grasses important as wildlife food and
cover are bluestem, switchgrass, indiangrass, johnson-
grass, and various annuals. Several kinds of native leg-
umes and forbs also supply food and cover.

Although the areas suitable as wildlife habitat are not
large, they provide desirable food at the edge of wooded
areas, and the food is eaten by fox squirrels, deer, cotton-
tail rabbits, quail, turkeys, and songbirds. The sandy
Lincoln soils and Broken alluvial land are particularly
valuable for wildlife because they are not suitable for
cultivation, and they support many kinds of plants suit-
able for food and cover.

The Kirkland-Tabler-Bethany association (3) makes
up 38 percent of the county and consists of soils that are
intensively cultivated to small grains and sorghum.
Most of this association is cultivated, and only the small
areas of grass and woody plants along streams and
drainageways are suitable habitat for wildlife. The
areas are inhabited by quail, rabbits, and squirrels.
%alrge numbers of jackrabbits frequent the cultivated

elds.

The Shellabarger-Dougherty-Eufaula association (4)
occupies only about 2 percent of the county, but it lies
next to wooded bottom land that is good habitat for
wildlife. The association consists of deep, permeable

soils that provide a good supply of food for the wildlife
living in the wooded bottom land. Among the plants
that furnish food for wildlife are blackjack oak, cotton-
wood, elm, soapberry, walnut, pecan, plum, mulberry,
%nc}o many annual and perennial legumes, grasses, and
orbs.

The Norge-Vanoss association (5) consists of loamy
soils of the prairie that are well suited to cultivated
crops, mainly small grains and sorghum. The associ-
ation makes up about 18 percent of the county. Most of
the acreage is intensively cultivated, and little habitat
suitable for wildlife remains. Some species of waterfowl
eat the waste grain in the sorghum fields and the green
forage in the wheatfields. Some areas along small
wooded streams and drainageways in the uplands are
suitable for squirrels, rabbits, quail, and other small
game.

The Owens-Vernon soil association (6) consists of
shallow, generally infertile soils of the uplands that make
up only about 2 percent of the county. These soils pro-
vide only a few small wildlife areas, and these are fre-
quented by upland game, mainly quail, jackrabbits, and
cottontail rabbits. These areas are poor as wildlife habi-
tat because the native vegetation 1s mainly weeds and
only a few cultivated areas are nearby.

The Newtonia-Summit-Sogn soil association (7) con-
sists of deep and shallow soils that occupy uplands in the
eastern third of the county. The association makes up
about 9 percent of the county. A little more than half
of the acreage is cultivated to alfalfa, small grains, and
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sorghum. The cultivated fields are not large, and on

nearly every farm, there are some grassland and some

wooded areas along creeks and in ravines. These areas
rovide fair to good habitat for deer, turkeys, quail, rab-
its, greater prairie chickens, and songbirds.

The Sogn-Summit-Labette soil association (8) makes
up about 14 percent of the county and lies along the east-
ern boundary. It consists of shallow and deep, rolling
soils underlain by limestone. About 10 percent of the
association is cultivated to small grains, sorghum, and
alfalfa, and much of the rest is in tall grasses of good
quality. The association is dissected by numerous ra-
vines and drainageways, in which many woody and
shrubby plants grow. Habitat is good for deer, quail,
turkeys, squirrels, rabbits, furbearers, and songbirds.
Greafer - prairie chickens frequent the well-managed
range, the wooded ravines, and the adjacent cropland.

Many farm ponds have been built in the county to
furnish water for livestock, but the ponds built in inten-
sively cultivated areas produce only a small amount of
fish. " Runoff is mainly from cropland, and the water in
the ponds is turbid most of the time. Channel catfish
is the most suitable species in these turbid ponds. Ponds
built in alluvial soil and soils derived from limestone are
clean most of the time if their water is runoff from a
protected watershed. These ponds can be successfully
stocked with bass, bluegill, and channel catfish. If ponds
are built in sandy alluvial soils, care is needed to nsure
that the soils are impermeable enough to hold water.

Use of Soils in Engineering ’

Some soil properties are of special interest to engineers
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, water
storage facilities, erosion control structures, drainage
systems, and sewage disposal systems. The properties
most important to the engineer are permeability to water,
shear strength, compaction characteristics, soil drainage,
shrink-swell characteristics, grain size, plasticity, and re-
action. Also important are topography, depth to water
table, and depth to bedrock.

Information in this survey can be used to—

1. Make soil and land use studies that will aid in
selecting and developing sites for industries,
businesses, residences, and recreational areas.

2. Make preliminary estimates of the engineering
properties of soils in the planning of agricultural
drainage systems, farm ponds, irrigation systems,
and diversion terraces,

3. Make preliminary evaluations of soil and ground
conditions that will aid in selecting locations for
highways, airports, pipelines, and cables and in
planning detailed investigations at the selected
locations.

4. Locate probable sources of gravel and other con-
struction materials.

5. Correlate performance of engineering structures
with soil mapping units and thus develop infor-
mation that will be useful in designing and main-

7 Cecrn B, WinpMAN and Winriam E. HarpEsTY, civil engineers,
and MELVIN BURRIs, agricultural engineer, Soil Conservation Serv-
ice, helped prepare this subsection.

taining the structures.

6. Determine the suitability of soil mapping units
for cross-country movement of vehicles and con-
struction equipment.

7. Supplement the information obtained from other
published maps and from reports and aerial pho-
tographs for the purpose of making maps and
reports that can be used readily by engineers.

8. Develop other preliminary estimates for construc-
tion purposes pertinent to the particular area.

With the use of the soil map for identification, the
engineering interpretations in this subsection can be use-
ful for many purposes. It should be emphasized that
they may not eliminate the need for sampling and test-
ing at the site of specific engineering works involving
heavy loads or where the excavations are deeper than the
depths of layers here reported. Even in these situations,
the soil map is useful for planning more detailed field
investigations and for suggesting the kinds of problems
that may be expected.

Much of the information in this section is given in
tables 3, 4, and 5. In table 8 properties of the soils that
are important to engineering are estimated. Table 4
indicates the suitability of the soils for various engineer-
ing uses. Table 5 contains test data for soils of seven
series in the county.

In addition to this subsection, “Descriptions of the
Soils,” “How Soils Are Formed and Classified,” and
other sections of the soil survey are useful to engineers.
Some of the terms used by the soil scientist may be un-
familiar to engineers, and some terms have a special mean-
ing in soil science. These terms, as well as other terms
used in this soil survey, are defined in the Glossary.

Engineering classification systems

Two systems of classifying soils are in general use
among engineers. One is the system approved by the
American  Association of State Highway Officials
(AASHO) (1), and the other is the Unified system
adopted by the Corps of Engineers, U.S. Army (§).
Both systems are used in this survey and are explained
in the following paragraphs. The explanations are
taken largely from the PCA Soil Primer (3).

AASHO classification system.—Most highway engi-
neers classify soils according to the AASHO system. In
this system, soils are placed in seven principal groups.
The groups range from A-1, consisting of gravelly soils
of high bearing capacity, to A-7, consisting of clay soils
that have low strength when wet. Within each group,
the relative engineering value of the soil material is
indicated by a group index number. Group index num-
bers range from O for the best material to 20 for the
poorest. For the soils tested, the group index numbers
are shown in table 5 in parentheses following the soil
group symbol. The estimated AASHO classification of
the soils in the county, without group index numbers, is
given in table 3.

Unified classification system.—In the Unified classifi-
cation system, the soils are grouped on the basis of their
texture and plasticity and their performance as mate-
rial for engineering structures. Soil materials are identi-
fied as gravels (@), sands (8), silts (M), clays (C),
organic soils (O), and highly organic soils (Pt). In
this system clean sands are identified by the symbols
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SW and SP; sands mixed with fines of silt and clay are
identified by the symbols SM and SC; silts and clays
that have a low liquid limit are identified by the sym-
bols ML and CLj; and silts and clays that have a high
liquid limit are identified by the symbols MH and CH.
The tested soils are classified according to the Unified
system in table 5, and the classification for the soils that
were not tested is estimated in table 8.

Estimated engineering properties of soils

Table 3 provides estimates of some properties of soils
that affect engineering. The estimates are for a modal
profile or for a profile typical of the soil series or soil
type. For the soils in the county that were tested, esti-
mates in table 8 are based on the test data listed in table
5. For other soils, estimates are based on test data
obtained from similar soils in this county and in other
counties and on past experience in engineering. Since
the estimates ave for typical profiles, variations from the
estimates may be considerable. Following are explana-
tions of the columns in table 3.

Hydrologic soil groups are groups of soils having sim-
ilar rates of infiltration, when wetted, and similar rates
of water transmission within the soil. Four such groups
currently are recognized.

Soils in group A have a high infiltration rate, even
when thoroughly wetted. They have a high rate of
water transmission and low runoff potential. The soils
of this group are deep, are well drained or excessively
drained, and consist chiefly of sand, gravel, or both.

Soils in group B have a moderate infiltration rate
when thoroughly wetted. Their rate of water trans-
mission and their runoff potential are moderate. These
soils are moderately deep or deep, are moderately well
drained or well drained, and are of fine to moderately
coarse texture.

Soils of group C have a slow infiltration rate when
thoroughly wetted. Their rate of water transmission is
slow, and their potential runoff is high. These soils have
a layer that impedes the downward movement of water,
or they are moderately fine or fine textured and have a
slow infiltration rate.

Soils of group D have a slow infiltration rate when
thoroughly wetted. Their rate of water transmission is
very slow, and runoff potential is very high. In this
group are (1) clay soils with high shrink-swell potential;
(2) soils with a permanent high water table; (3) soils
with a claypan or clay layer at or near the surface; and
(4) soils shallow over nearly impervious material.

Permeability relates to movement of water downward
through undisturbed soil. The estimates in table 3 are
for the soil as it occurs in place and are based on soil
structure and porosity. Plowpans, surface crusts, and
mechanically created restrictions on permeability are not
considered in estimating permeability. The ratings given
for permeability in table 3 are defined in the Glossary.

Available water, in inches per inch of soil depth, is the.

approximate amount of capillary water in the soil when
it is wetted to field capacity. When this soil is at the wilt-
ing point of common plants this amount of water ‘will wet
the soil to a depth of 1 inch without deeper percolation.

Reaction is expressed in terms of pH values. A pH of
4.5 to 5.0 indicates very strong acidity, and a pH of 9.1
or higher indicates very strong alkalinity.

Shrink-swell potential refers to the change in volume
of a soil that results from a change in moisture content.
Estimates are based on tests for volume change or on
observance of other physical properties of the soil. TFor
example, the soil material from the B horizon of Kirk-
land silt loam has high shrink-swell potential because it
is very sticky when wet, and it shrinks and cracks a great
deal when 1t dries. In contrast, the entire profile of
Eufaula fine sand has low shrink-swell potential because
it is structureless and is nonplastic.

Engineering interpretations of soils

In table 4 the soils of Kay County are rated according
to their suitability as a source of topsoil, grading mate-
rial, and road fill. Also pointed out are those features
affecting suitability as sites for highways, farm ponds,
drainage systems, terraces and diversions, and waterways.
The information in table 4 is based on the estimated
engineering properties in table 3, the actual test data in
table 5, and field experience with the soils.

Topsoil is presumed fertile soil or soil material, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens. The suitability of a soil as a
source of topsoil depends largely on texture and depth.
It is necessary that topsoil be of a texture that works to
a good seedbed, yet contains enough clay to resist ero-
sion on strong slopes. The depth of suitable material
determines whether or not it is economical to use the
soil for topsoil.

Select grading material has suitable grain size and
favorable content of silt and clay. Soils that are pri-
marily sands are good grading material if binder is
added to increase cohesion. Clay soils in contrast, are
poor grading material, because they compress under load
but rebound when unloaded.

Road fill can be of almost any soil material. Sandy
clays and sandy clay loams are easy to place and to com-
pact. Clays having high shrink-swell. potential, how-
ever, require special compaction and close control of
moisture both during and after construction. Sands
compact well but are difficult to confine in a fill. The
ratings in table 4 reflect the various limitations and
advantages of different kinds of soil materials.

Engineering test data

Table 5 contains the test data for soil samples collected
from selected soils and tested by the Oklahoma Depart-
ment of Highways. The tests were made for the purpose of
determining shrinkage, volume change, liquid limit, and
plasticity index. A mechanical analysis of each sample
was made so that the percentage of the various-sized
particles could be determined. _

As moisture is removed, the volume of a soil decreases,
in direct proportion to the loss of moisture, until equi-
librium, called the shrinkage limit, is reached. Beyond
the shrinkage limit, more moisture may be removed, but
the volume of the soil does not change. In general, the
lower the number listed in table, 5 for the shrinkage
limit, the higher the content of clay.

The shrinkage ratio is the volume change, expressed as
a percentage of the volume of dry soil material, divided
by the loss of moisture caused by drying. This ratio is
expressed numerically.
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TaBLE 3.—Estimated

Hydro- Depth
Soils logic soil Permeability ! from
group surface
Inches
Albion (NXC) oo o e B Moderate. -
(For properties of Norge soils in this mapping unit, refer to the Norge 13-26
series.) 26-60
Bethany (BeA) oo Cc Slow. 0-16
16-37
37-60
Breaks-Alluvial land complex (BK) - - - o oo Cc Very slow. 0-10
10-20
20
Brewer (Bm) - oo o oo e D Slow. 0-8
8-34
34-60
Broken alluvial land (Br) ..o e B Moderate. 0-60
Carr (Ca) - o o e oo - B Moderately rapid. 0-60
Carwile (CUB) - oo e C Slow. 0-20
(For .prc;perties of Pratt soils in this mapping unit, refer to the Pratt 20-60
series.
Dale:
Clay 10am (De) L oo e C Moderately slow. 0-60
Silt loam (Ds) - - o o e e e e m B Moderate. 0-60
Dougherty (DxB, DXC) - _ oo oo B Moderate. 0-22
(For properties of Eufaula soils in these mapping units, refer to the 2232
Eufaula series.) 32--60
Eroded clayey 1and (ES) ..o oem e o oo o e D Very slow. 0-60
Eroded loamy land (Et) - .o oo C Slow. 0-60
Eufaula (DxB, DxC) e oo e A Rapid. 0-60
(For properties of Dougherty soils in these mapping units, refer to the
Dougherty series.)
Humbarger (Hu) oo oo e B Moderate. 0-14
14-60
Kaw:
Silt loam (Ka) - - - o o oo e e m e mmm e B Moderate, 0-60
Silty clay 1oam (Ke) ou oo eeme e C Slow. 0-60
Kirkland (KnB, KrC2, RkC) oo mceemmmame o D Very slow. 0-10
(Tor propertics of the Renfrow soils in mapping units KrC2 and RKC, 10-60
refer to the Renfrow series.)
Labette (LaD) . - o o e mm————mm e C Moderately slow, 0-18
18-60
Labette-Slickspots complex (LbC2) - - e C Slow. 0-4
4-34
34
Lela (Le, Le) oo oo e D Very slow. 0-60
Lincoln (LLm) . . oo e A Rapid. 0-15
15-60
Loamy broken 1and (Lo) - - oo oo oo e B Moderate. 0-60

See footnote at end of table.
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Clagsification Percentage passing sieve—
Available
water Reaction Shrink-swell
No. 4 No. 10 No. 200 | capacity potential
USDA texture Unified AASHO (4.7 mm.) | (2.0 mm.) (0.07)4
: mm.

Inches per

inch of soil pH value
Sandy loam_ . .__________ SM,SC___.| A-2._.__.__ 100 100 20-35 0. 12 5. 6-6. 0 | Low.
Sandy clay loam.________. SC, CL____} A4 _______ 100 100 40-60 .14 5. 6-6. 0 | Low to moderate.
Coarse sand - . ____.._. SP, GP____| A-3.____.__ 25-75 25-75 0-10 .05 | 6.1-7.3 | None.
Silt loam_ .- _____.__ MIL____. A4 .. 100 100 75-90 .14 5.6-6. 5 | Low.
Clay oo Cl, CH_.__| A-7____.__ 100 100 90-100 .17 6. 6-7. 3 | High.
Silty clay loam_ . __.____ CL____. A-6, A-T___ 100 100 85-95 .17 6. 6-8. 4 | Moderate.
Clay loam_______._______ Lo_._. A6 ______ 100 100 | 75-95 .17 | 5.6-6.5 | Moderate.
Clay. oo e CL,CH_.__| A7 __..____ 100 100 90-100 .17 6. 6-8. 4 | High.
Shale_ _ e e | e et e e
Silty clay loam_ . ________ CL_____ A-6_.____._ 100 100 85-98 17 | 5.6-6.5 | Moderate.
Clay e oo CL.._._ A7 ___.. 100 100 90-100 .17 6. 6-8. 4 | High.
Silty clay loam. . .______ CL.___. A~6, A-7___ 100 100 85-98 17 7. 4-8. 4 | Moderate.
Silt loam__ . .. .____ ML____. A4 _____._ 100 100 75-90 14 | 6.0-8.4 | Low.
Fine sandy loam______.__.. SM_____ A-4, A-2___ 100 100 25-45 12 7. 9-8. 4 | Low.
Fine sandy loam______.__ SM__.__ A-2, A—4___ 100 100 20~-50 .14 5.1-6. 0 | Low.
Clay. oo CL, CH.___| A-7 ____.___ 100 100 90-100 .17 6. 6-8. 4 | High.
Clay loam._..______.____ CL__.__._ A6 .. ___ 100 100 75-95 .17 6. 1-7. 3 | Moderate.
Silt loam__ .. ____.... ML_.___ A-4______ .. 100 100 75-90 .14 | 6.1-7.3 | Low.
Fine sandy loam__.______ SM_.___ A-2_ _______ 100 100 20-35 .12 5.1-6. 0 | Low.
Sandy clay loam_____._.__ CLorSC_..{ A4 _____.. 100 100 40-60 .14 5. 6-6. 0 | Low to moderate.
Loamy finesand____.____ SM_____ A-2 . ____ 100 100 11-30 .07 5. 6-6. 0 | None.
Clay oo CL,CH.____| A-7_______ 100 100 90-100 .17 | 6.5-8 4 | High.
Clay loam____.________._.. CL..___ A6 .. __ 100 100 75-95 .17 | 6. 5-8 4 | Moderate.
Finesand.___._______.._ SP-SM____| A3 __. 100 100 5-10 .05 5.1-6. 0 | Low.
Loam.______________.____ ML, CL____| A—4________ 100 100 55-85 .14 7.4-8 4 | Low.
Siltloam___ . __________ ML.._.. A4 __.____ 100 100 75-90 .14 | 7.4-8.4 | Low.
Silt loam. ... ML__.__ A-4_ _______ 100 100 75-90 .14 | 6.1-7.3 | Low.
Silty clay loam_ _ ______._ CL.____ A-6__ ... 100 100 85-95 .17 6. 1-7. 3 | Moderate.
Silt loam. __ . ______.__ ML, CL__._| A—4__..____ 100 100 75-98 .14 5.6-6.0 | Low.
Clay e Cfa }lzle, A-T7 . 100 95-100 90-100 .17 | 6.6-8 4 | High.
Clay loam_____.__.__._.._ L_____ A6 _____ 100 100 75-95 .17 6. 6-7. 3 | Moderate.
Clay e CL, CH.___| A-7_____.. 100 100 90-100 17 | 7.4-8 4 | High.
Clay loam_________.__... CL.____ A-6.______. 100 100 75-95 .17 [ 6.6-7.3 | Moderate.
Clay CL, CH____| A-7....____ 100 100 90-100 .17 | 7.4-8. 4 | High.
Limestone__ - | e ettt | e
[O)1:) R CH. ... A-7 .. 100 100 90-100 .17 | 5.6-8.4 | High.
Loamy sand__.__._.______ SM._____ A-2._ ... 90-100 90-100 15-35 .07 | 7.4-8.4 | None.
Loamy sand and gravel.._| GP, SP____| A-2_____.__ 25~-75 25-75 0-20 .05 7. 4-8. 4 | None.
Silt loam_ oo ______ ML_.._. A4 . ___ 100 100 75-90 14 | 6.6-8. 4 | Low.
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TaBLE 3.—Estimated properties

Hydro- Depth
Soils logic soil Permeability 1 from
group surface
McLain: TInches
Silt loam (MaA) - o e C Moderate. 0-17
17-25
25-60
Silty clay loam (Mb) - - . o oo e C Slow. 0-8
8-21
21-60
Miller (M) - o o oo e D Very slow. 0-19
19-29
29-60
Newtonia (NeA, NeB, NeC, NnC2) .o C Moderate. 0-9
9-44
44-60
Norge (NoA, NoB, NoC, NoC2, NoD, NoD2, NxC) o oo oo C Slow. 0-8
(For properties of Albion soils in mapping unit NxC, refer to the Albion 8-60
series.)
Owens (OWE) - oo e D Very slow. 0-20
20-60
Port:
Soils, frequently flooded (Pf) - e B Slow. 0-24
24-60
Bilt loam (Ps) - e B Moderately slow. 0-36
36-60
Pratt (PtC, CuB) . e A Rapid. 0-60
(For properties of Carwile soils in the mapping unit CuB, refer to” the
Carwile series.)
Reinach (RcA, ReD) .o B Moderate. 0-60
Renfrow (RkC, KrC2) - - _ e D Very slow. 0-6
(For properties of Kirkland soils in mapping unit [KrC2, refer to the 6-12
Kirkland series.) 12-60
Sand dunes, Lincoln material (Sa) ..o e A Rapid. 0-8
8-60
Shellabarger (ShB, ShC, ShD) . e B Moderate. 0~16
16-42
42-60
Sogn (SnB, SsF) o e D Moderately slow. 0-9
(For properties of the Summit soils in the mapping unit SsF, refer to the 9
Summit series.)
Summit (SuB, SuC, SyC2, SsF) oo e C Slow. 0-23
(For properties of the Sogn soils in mapping unit SsF, refer to the Sogn 23-60
series.)
Tabler (TaA) - o e D Very slow. 0-8
8-60
Vanoss (VaA, VaB, VaC, VaD) - e B Moderate. 18—12
—60

See footnote at end of table,
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Classification Percentage passing sieve—
Available
water Reaction Shrink-swell
No. 4 No. 10 No. 200 | capacity potential
USDA texture Unified AASHO (4.7 mm.) | (2.0 mm.) (0.074
mm.)

Inches per

inch of soil pH value
Silt loam________________ ML ___.. A-4 . _____ 100 100 75-90 0. 14 5. 6-6. 0 | Low. .
Clay loam. ___.___________ CL.._._...__ A6 ____ 100 100 75-90 .17 6. 1-6. 5 | Moderate.
Silt loam___.__________.__ ML.._._____ A-4 _______ 100 100 75-90 .14 6. 6-7. 3 | Low.3
Silty elay loam. .. _.._.. | CLo____.__. A—6_.______ 100 100 75-90 .17 5. 6-6. 0 | Moderate.
Clay e oo __ CL, CH.___| A—7__.____. 100 100 90-100 .17 6. 1-6. 5 | High.
Silty clay loam__ _______ | CL..._.____ A6 ____ 100 100 85-95 .17 6. 6-7. 3 | Moderate.
Clay . e CL, CH.___| A—7.._.____ 100 100 90-100 17| 7.4-8. 4 | High.
Clay loam. . ___.__________ CL__._____ A-6, A-T___ 100 100 75-90 .17 7. 4-8. 4 | Moderate.
Very fine sandy loam__.__ ML..____.. L S 100 100 60-80 .14 | 7.4-8. 4 | Low.
Silt loam______.__________ ML______.. A-4 _______ 100 100 75-90 .14 6. 1-6. 5 | Low.
Silty clay loam.___.__.____ CL_____... A-6._______ 100 100 85-95 .17 6. 1-6. 5 | Moderate.
Silty elay_ - oo .__ CL, ML___.| A-7__._._.. 100 100 90-100 .17 6. 6-7. 3 | Moderate to high.
Loam_._ . _____________ ML, CL.___| A—4..______ 100 100 55-85 .14 | 5.6-6.0 | Low.
Clayloam___.____.________| CL___._____ A6 ____ 100 100 75-95 .17 5. 6-7. 3 | Moderate.
Clay e e CL, CH.___| A7 ... .. 100 100 90-100 .17 | 7.4-8 4 | High.
Shale. o oo | e e 7.4-8 4
Silt loam___ ... ______... ML__.___.__ A-4_______ 100 100 75~90 .14 | 6.1-7.3 | Low.
Silty clay loam_.________._ CL....__.__ A-6_.______ 100 100 85-95 .14 6. 6-7. 3 | Moderate.
Silt loam___ ... ______ ML__..___. A4 _______ 100 100 | 75-90 .14 | 6.1-7. 3 | Low.
Silty elay loam.__.___._.__ Clio..___.. A-6_ . .. 100 100 85-95 .17 6. 6-7. 3 | Moderate.
Loamy fine sand._.____.__ SM_.o.._._ A-2___ ... 100 100 11-30 .07 5. 6-6. 5 | None,
Loam. .. .. ML, CL....| A4 _...__ 100 100 55-85 .14 | 6.1-8. 4 | Low.
Silt loam oo .. ML...___._ A-4 . __ 100 100 75-90 .14 | 6,1-6.5 | Low.
Clay loam_______._.__.___ Cl__.____. A6 _____ 100 100 75-95 .17 6. 1-7. 3 | Moderate.
Clay e e CL,CH____| A-7_ e _._ 100 100 90-100 .17 | 6.6-7.8 | High.
Loamy sand.c.__..____._ SM________ A-2________ 90-100 90-100 15-35 .07 | 6.6-8.4 | None,
Sand_ oo . SPo . A-3 . 90-100 90~100 0-10 .05 | 7.4-8 4 | None.
Fine sandy loam____.____ ML, SM___| A-2, A~4___ 100 100 | 20-75 .12 | 5.6-6.5 | Low.
Sandy clay loam._._______ CL,SC_.._| A-4________ 100 100 40-65 .14 5. 6-6. 5 { Low to moderate.
Sandy loam._ .. __________ SM_ oo A-2, A-4___ 100 100 20-40 .12 5.6-6. 5 | Low.
Silty clay loam._ . ________ 6] VIS A-6______._ 100 100 85-95 .17 5. 6-6. 0 | Moderate.
Hard limestone_ - _ - | o | e e
Silty elay loam__________ CL._.___._. A-6________ 100 160 85-95 .17 | 5.6-6. 0 | Moderate.
Clay_ ... CL, CH_...] A—7_._____ 100 100 90-100 .17 6. 1-7. 3 | High.
Silt Yoam_____ ... __.____. ML, CL____| A-4..______ 100 100 75-98 .14 5. 6-6. 0 | Low.
Clay CLC’JII;/IH’ A-7 .. 100 100 90-100 .17 6. 1-8. 4 | High.
Silt loam________________ ML, CL____} A-4________ 100 100 75-98 .14 5. 6-6. 0 | Low.
Silty clay loam__ .. ______ ML, CL__..| A-6, A-7___ 100 100 85-100 .17 5. 6-7. 3 | Moderate.
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TaBLE 3.—Estimated properties
Hydro- Depth
Soils logie soil Permeability ! from
group surface
Inches
Vernon (VeC, VSE) oo o e D Very slow. 0-6
6-60
Waurika (Wa) - oo oo o d oo e D Very slow. 0-12
12-60
Yahola:
Fine sandy loam (Ya) . o oo e B Moderately rapid. 0-35
35-60
Loamy fine sand (Yf) o oo e oo oo B Rapid. 0-60
! The estimates apply to the least permeable layer.
TaBLE 4.—Engineering
Suitability as source of-— Soil features affecting—
Soil series and map symbol ! Farm Ponds
Topsoil Select grading Road fill
material
Highway location
Albion (NXC)m oo oo cmemcee e Fair. .. Good. oo co_. Good when slopes | Features favorable...
(For interpretations of the Norge soil are stabilized.
in this mapping unit, refer to the
Norge series.)
Bethany (BeA) o .- Poor to fair: Poor: unstable Poor: moderate to Moderate to high
easily eroded on when wet. high shrink-swell shrink-swell

Breaks-Alluvial land complex (Bk)_--o__-_

Brewer (Bm) oo oo o e

Broken alluvial land (Br) - oo _-

Carr (Ca) oo oo e

Carwile (CuB). o _____
(For interpretations of the Pratt soil
in this mapping unit, refer to the

Pratt series.)

See footnote at end of table.

steep slopes.

Poor: material
mixed and of
limited quantity.

Poor: too clayey. - .

Fair: easily eroded
on steep slopes.

Fair: somewhat
erodible.

Poor to a depth of 2
feet: somewhat
easily eroded.

Poor: inaccessible;
too clayey.

Unsuitable:
plastic.

highly

Poor: somewhat
inaccessible; un-
stable when wet.

Good to a depth of
2 feet.

potential; un-
stable when wet.

Poor: material
limited; unstable
when wet.

Poor: highly
plastic; unstable
when wet.

Poor:
difficult to
compact.

Good when con-
fined and slopes
are stabilized.

Poor: clay subsoil
is unstable when
wet; highly
plastic.

low density;

potential; un-
stable when wet.

Broken topography;
unstable when
wet; highly
plastic.

Nearly level slopes;
occasional flood-
ing; unstable
when wet.

Broken topography;
frequent flooding;
unstable when
wet.

Nearly level to un-
dulating; occa-
sional flooding.

Seasonal high water
table; seasonally
ponded; highly
plastic below a
depth of 2 feet.
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of the sotls—Continued

Reservoir area

Embankment

Classification Percentage passing sieve—
- Available
water Reaction Shrink-swell
. No. 4 No. 10 No. 200 | capacity potential
USDA texture Unified AASHO (4.7 mm.) | (2.0 mm.) (0.074
mm.)
Inches per
inch of soil pH value

Clay loam___________.___. CL.__._.__. A-6___.____ 100 100 75-95 0.17 7.4-7. 8 | Moderate.
Clay oo CL,CH_._._| A-7____.__. 100 100 90-100 .17 7. 4-8. 4 | High.
Siltloam_______________. ML, CL._..| A-4..______ 100 100 75-98 .14 { 5.1-6.5 | Low.

Clay. oo . C% MH, A-T7 . 100 100 90-100 .17 6. 1-8. 4 | High.

H.

Fine sandy loam__.______ SM.___.... A-2, A-4___ 100 100 20-40 .12 7.4-8. 4 | Low.

Loamy fine sand_ . ._..__.__ SM.__.___. A-2_ . __ 100 100 11-30 . 07 7.4-8. 4 { Low.

Loamy fine sand_ _.__.__. SM___..... A-2 .. 100 100 11-30 .07 7.4-8. 4 | None.

wnterpretations of soils
Soil features affecting—Continued
Farm ponds—Continued
Agricultural drainage Irrigation Terraces and Waterways
diversions

High rate of seepage.| High rate of seep- Not needed_-.._.____ Features favorable; Features favorable...| Moderately low
age; high fills moderate intake available water
unstable. rate; moderate capacity.

permeability.

Features favorable Features favorable.._| Not needed_.___ ... Slow intake rate; Long slopes; nearly Nearly level

for dug ponds; cracks when dry. level. slopes.
few natural sites
suitable for
impoundment.
Good depth; Shallow soils in Not needed... ... Broken topography; | Nonarable soil; Steep slopes;

possible seepage
at abutment.

Features favorable
for dug ponds.

Flooding; high
seepage.

High rate of
seepage; flooding.

Features favorable

highly plastic.

seepage.

places; material
cracks when dry.

Unstable material;

Flooding; possible

High rate of seep-

age; easily eroded.

Features favorable

Nearly level to
weakly concave
topography.

Frequent flooding;
broken topog-
raphy.

Not needed.__.____.

Somewhat poor

nonarable,

Occasional flooding;

alkaline in the
roof zone.

Frequent flooding;

broken topog-
raphy.

Occasional flooding.. .

Somewhat poor

broken topog-
raphy.

Nearly level slopes;
occasional
flooding.

Nonarable soil;
frequent flooding.

Level to undulating
topography; occa-
sional flooding.

Nearly level to

shallow and
deep soils.

Nearly level
slopes; occa-
sional flooding.

Frequent flooding;
broken slopes.

Level to undulat-
ing topography;
occasional
flooding.

Nearly level to

for dug ponds. for homogenous drainage; depres- drainage; very undulating topog- undulating
fills. sional areas. slow permea- raphy; depres- topography;
bility. sional areas. depressional

areas.
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TABLE 4.—FEngineering

Soil series and map symbol 1

Suitability as source of—

Soil features affecting—

Farm Ponds

Topsoil Select grading Road fill
material
Highway location
Dale (D¢, DS) oo Good. - . o _. Unsuitable: clay Poor: unstable Nearly level; seldom
loam too clayey; when wet. flooded; weak
silt loam unstable foundation.
when wet.
Dougherty (DxB, DXC) oocm oo Poor: low fertility; | Good.__ ... ____ Good when entire Unstable slopes._ . ... _
(For interpretations of the Eufaula erodible. profile is used:
soils in these mapping units, refer to side slopes may
the Eufaula series.) need to be stabi-
lized.
Eroded clayey land (Es) ... __._______ Poor: too shallow Unsuitable: too Poor: high shrink- | Some strong slopes;
and clayey. clayey. swell potential; highly plastic;
unstable when parent material
wet. close to surface.
Eroded loamy land (Et)____ _____________ Good: low fertility.| Unsuitable: clay Poor: unstable Some strong slopes;
: loam areas slight- when wet. material unstable
ly plastie. when wet.
Eufaula (DxB, DxC) .o e ooome oo Poor: low fertility; | Poor: wunless mixed | Good when confined | Unstable slopes....

(For interpretations of the Dougherty
soils in these mapping units, refer to
the Dougherty series.)

Humbarger (Hu) - - oo ..

Kaw (Ka, Ke) oo oo oo

Kirkland (KnB, KrC2, RkC)

(For interpretations of the Renfrow
soil in mapping units KrC2 and
RkC, refer to the Renfrow series.)

Labette (LaD) oo oo _

Labette-Slickspots complex (LbC2).___.___

Lela (Le, Le) oo .

Lineoln (Lm) .o _____

Loamy broken land (Lo)_ ... .__________

See footnote at end of table.

easily eroded.

Good to fair: easily
eroded on steep
slopes.

Fair to a depth of 1
foot.

Good to a depth of
134 feet.

Poor: suitable ma-
terial is of limited
depth; Slickspots
common.

Poor: too clayey. ..

Unsuitable: too
. coarse textured.

with binder.

Poor: unstable
when wet; some-
what elastic.

Poor: too clayey;
unstable when
wet.

Poor: unstable.____

Unsuitable: un-
stable; too clayey.

Unsuitable: too
clayey.
Unsuitable: highly

plastic material.

Poor: unstable
when wet; elastic,

and slopes are
stabilized.

Fair to poor: low
density; difficult
to compact.

Fair to poor: high
capillary action;
unstable when
wet; difficult to
compact.

Poor: highly
plastic; high
volume change.

Poor: moderate to
high shrink-swell
potential; unstable
when wet.

Poor: high shrink-
swell potential;
limestone at a
depth of about 3
feet.

Poor: highly plas-
tic; high volume
change; unstable
when wet,.

Good when confined
and slopes are
stabilized.

Poor: low density;
difficult to com-
pact; fast capil-
lary action.

Occasional flooding;
unstable when
wet; weak founda-
tion.

Occasional to fre-
quent flooding;
unstable when
wet; fairly weak
foundation.

Highly plastic sub-
soil; poor internal
drainage.

Sloping; moderate to
high shrink-swell
potential; weak
foundation.

Poor internal drain-
age; highly
plastic; limestone
at a depth of
about 3 fect.

Occasional flooding;
highly plastic;
nearly level to
depressional.

Level to undulating

topography;
frequent flooding.

Steep, broken topog-
raphy; unstable.
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Soil features affecting—Continued

Farm ponds—Continued

Reservoir area

Embankment

Agricultural drainage

Irrigation

Terraces and
diversions

Waterways

Features favorable
for dug ponds.

High rate of seepage..

Limited depth to
shale.

Features favorable___

High rate of seepage.

Features favorable
for dug ponds.

Features favorable
for dug ponds.

Features favorable___

Sloping. - ceceuceacno.

Limestone at a
depth of about 3
feet.

Features favorable
for dug ponds;
flooding.

High rate of seep-
age; flooding.

Low rate of seepage;
steep slopes.

Features favorable.__

Fair if entire profile
used for homog-
enous fill.

Limited borrow
material.

Features favorable_. .

Erodible soil; high
rate of seepage.

Features favorable___

Features favorable
for low embank-
ment.

Low stability; high
shrink-swell po-
tential.

Fair stability ; eracks
when dry.

Low stability; high
shrink-swell po-
tential.

Low stability; sub-
ject to severe
cracking;
droughty.

High rate of seep-~
age.

Low rate of seepage;
unstable in high
fills.

Not needed._____.__

Not needed...._____

Not needed__ ...

Not needed_—.._....

Rapid internal
drainage.

Occasional flooding__

Occasional flooding. _

Not needed__.__..___

Not needed_ . ___._.

Not needed_ oo

Somewhat poor
drainage; flooding;
very slow in-
ternal drainage.

Frequent flooding._...

Not needed. ... .___.

Occasional flooding.

Susceptible to wind
erosion; undulat-

ing topography.

Nonarable; severely
eroded.

Erosion severe;
nonarable,

Subject to wind
erosion; high in-
take rate.

Occasional flooding.. _

Occasional flooding.. .

Very slow perme-
ability; very slow
intake rate.

Sloping_ . ________

Numerous Slick-
spots; high con-
tent of sodium.

Very slow intake
rate; very slow
internal drainage;
subject to severe
cracking.

Frequent flooding;
low available wa-~
ter capacity; high
intake rate.

Steep, broken to-
pography.

Nearly level slopes;
seldom subject to
flooding.

Undulating and
hummocky topog-
raphy; subject to
wind_erosion.

Nonarable; severely
eroded.

Nonarable; severely
eroded.

Undulating and
hummocky topog-
raphy; subject to
wind erosion.

Nearly level slopes;
oceasional flood-
ing.

Nearly level slopes;
occasional flood-
ing.

Features favorable___

Sloping ... ____

Eroded soils; Slick-
spots are un-
stable; outlets
difficult to locate.

Levelitopography;

flooding.

Nonarable; frequent
flooding.

Steep, broken to-
pography.

Nearly level
slopes; seldom
flooded.

Droughty soils;
subject to wind
erosion.

Vegetation hard
to establish;
Slickspots com-
mon; little top-
soil.

Vegetation easily
established.

Droughty soils;
subject to wind
erosion.

Nearly level slopes;
occasional flood-
ing.

Nearly level slopes;
occasional flood-
ing.

Features .favorable.

Sloping.

LEroded soils;
Slickspots are
unstable.

Subject to flood-
ing; level to-
pography.

Nonarable; fre-
quent flooding.

Steep, broken to-
pography.
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Soil series and map symbol !

Suitability as source of—

Soil features affecting—

Farm Ponds

MecLain (MaA, Mb) .-

Miller (M€) oo oo eemme

Newtonia (NeA, NeB, NeC, NnC2)_______

Norge (NoA, NoB, NoC, NoC2, NoD,

NoD2, NxC).
(For interpretations of the Albion soil
in mapping unit NxC refer to the Al-

bion series.)

Owens (OWE) « o oo

Port (Pf, PS) e oo emeeeaea

Pratt (PtC, CuB) oo oo
(For interpretations of Carwile soils in
the mapping unit CulB, refer to the
Carwile series.)

Reinach (RcA, ReD) oo omommmmao —————

Renfrow (RkC, KrC2) oo
(For interpretations of Kirkland soils
in the mapping unit KrC2, refer to
the Kirkland series.)

Sand dunes, Lincoln material (Sa). ... ...

Shellabarger (ShB, ShC, ShD) o uaaaaas

Sogn (SnB, SsF) - -

(For interpretations of Summit soils

in the mapping unit SsF, refer to the
Summit series.)

See footnote at end of table,

Topsoil Select grading Road fill
material
Highway location
Good to fair: silty | Poor: unstable Poor: unstable Level topography;

clay loam is
shallow over clay.

Poor: too clayey___
Good_ oo __
Good.___ oo _____
Poor: too clayey

and shallow.

Good. . __________
Poor: low fertility;
erodible.

Good to fair: easily
eroded on steep
slopes.

Good to a depth of
1 foot.

Unsuitable: erod-
ible.
Poor: easily eroded.

Poor: too shallow
and too stony.

when wet or too
clayey.

Unsuitable:
plastic.

highly

Poor: unstable
when wet.

Poor: surface is
elastic; shallow
over clayey ma-
terials.

Unsuitable: highly
plastic.
Poor: unstable

when wet; elastic.

Tair: quite elastic. -

Poor: unstable and
clayey.

Poor unless mixed
with binder.

Good. oo oo

Unsuitable: too
stony and too
clayey.

when wet; diffi-
cult to compact;
fast capillary
action.

Poor to a depth of
214 feet but good
below.

Poor: close mois-
ture control re-
quired; unstable
when wet.

Poor: unstable
when wet.

Very poor: high
shrink-swell
potential; un-
stable when wet.

Poor: low density;
difficult to com-
pact; high capil-
lary action.

Good when slopes
are stabilized.

Good to fair: close
moisture control
required.

Very poor: high
volume change;
unstable when
wet.

Good when slopes
are stabilized.

Good o oo e
Poor: shallow over
bedrock.

seldom flooded;
subsoil unstable
when wet.

Occasional to fre-
quent, flooding;
nearly level to
depressional.

Level to gently
sloping topog-
raphy; weak
foundation when
wet.

Level to sloping
topography; weak
foundation when
wet.

Gentle to strong
slopes; weak
foundation unless
shale is close to
surface.

Occasional flooding;
weak foundation.

Cuts easily eroded_.

Occasional flooding;
weak foundation.

Highly plasti¢ sub-
soil; poor internal
drainage; weak
foundation.

Unstable slopes_ - _ _.

Features favorable. ..

Hard limestone at a
depth of 9 inches.
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Soil features affecting—Continued

Farm ponds——Continued

Reservoir area

Embankment

Agricultural drainage |

Irrigation

Terraces and
diversions

Waterways

Features favorable
for dug ponds;
flooding.

Features favorable
for dug ponds;
flooding.

Level to gently slop-
ing topography;
features favorable.

Level to sloping
topography; other
features favorable.

Shallow soil; strong
slopes.

Features favorable
for dug ponds.

High rate of seepage.

Features favorable
for dug ponds.

Gentle slopes_ ..____

High rate of seepage.

Features favorable._.

Very shallow to
deep soils.

Features favorable...

Low stability; sub-
ject to cracking.

Features favorable___

Features favorable___

Limited borrow ma-
terial; highly
plastic.

Features favorable_._

Erodible s0il ma-
terial; unstable.

Features favorable_.__

Low stability; high
shrink-swell po-
tential.

Erodible soil ma-~
terial; unstable.

Features favorable.._

Limited borrow
material.

Not needed_________

Somewhat poor
drainage; flooding;
surface ponding
common,

Not needed__.______

Not needed_._...___

Not needed_..._____

Not needed..________

Not needed______.__

Not needed_____.__.

Very slow internal
drainage.

Not needed.________

Not needed....._....

Not needed..__...__

Features favorable. ...

Occasional to fre-
quent flooding;
very slow per-
meability.

Features favorable___

Level to sloping
topography.

Strong slopes; very
slow internal
drainage;
shallow.

Occasional flooding;
other features
favorable.

Rapid intake rate;
low available
water capacity;
subject to wind
erosion.

Occasional flooding;
other features
favorable.

Very slow intake
rate; very slow in-
ternal drainage.

Subject to wind
erosion; low water
capacity; very
rapid intake rate.

Features favorable___

Soils very shallow
over limestone.

Level topography;
seldom flooded.

Level to depression-
al topography;
subject to flood-
ing.

Features favorable___

Some sloping areas
are eroded; other
features favorable.

Shallow soil; very
slow internal
drainage.

Occasional flooding;
nearly level slopes.

Undulating and
hummocky topog-
raphy; subject to
wind erosion.

Nearly level slopes._.

Features favorable___

Subject to wind
erosion; unstable
soil; very rapid
internal drainage.

Features favorable;
subject to some
wind erosion.

Soils very shallow
over limestone.

Level topography;
seldom subject
to flooding.

Subject to flooding;
level to depres-
sional topog-
raphy.

Some sloping and
eroded areas;
other features
favorable.

Some sloping and
eroded areas;
other features
favorable.

Shallow, droughty
soil.

Occasional flood-
ing; nearly
level slopes.

Droughty; subject
to wind erosion.

Nearly level slopes.

Features favorable.

Unstable soils; sub-
ject to wind ero-
sion; droughty.

Features favorable;
subject to some
wind erosion.

Soils very shallow
over limestone.
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Suitability as source of— Soil features affecting—
Soil series and map symbol ! Farm Ponds
Topsoil Select grading Road fill
material
Highway location
Summit (SsF, SuB, SuC, SyC2)___._ ——---| Good to a depth of Unsuitable: plastic_| Very poor: moder- | High compressibility;
(For interpretations of Sogn soils in 2 feet. ate to high shrink- seasonal seepy
the mapping unit SsF, refer to the swell potential; spots; moderate
Sogn series.) limestone is at a to high shrink-
depth of about 4 swell potential.
feet in places.

Tabler (TaA) oo e ccac e Poor_ .. Poor.______________ Very poor: highly High compressibil-
plastic; high ity; very slow in-
shrink-swell po- ternal drainage;
tential; unstable gseasonal perched
when wet. water table; lateral

seepage above
clay layer.

Vanoss (VaA, VaB, VaC, VaD)___________. Fair: easily eroded_| Poor: unstable Poor: close mois- Level to sloping;
when wet. ture control re- relatively unstable

quired; unstable subsoil.
when wet,.

Vernon (VeC, VsE) o oo oo __ Poor: too clayey Poor: highly plastic.| Poor: shale or clay | Gently sloping to

and too shallow. substratum close strongly sloping;
to surface. shale or clay near
surface.

Waurika (Wa) oo oo Poor__ .- Very poor: high Very poor: high High shrink-swell
shrink-swell shrink-swell potential; unstable
potential. potential. foundation ma-

terial.

Yahola (Ya, Yf) oo oo Poor: easily eroded_| Good._____________ Good when slopes Occasional flooding.
are stabilized.

1 Interpretations were not made for Oil-waste land.
The field moisture equivalent (FME) is the minimum state. As the moisture content is further increased, the

moisture content at which a smooth soil surface will
absorb no more water in 30 seconds when the water is
added in individual drops. It is the moisture content
required to fill all the pores in sands and to approach
saturation in cohesive soils. The volume change from
field moisture equivalent is the change in volume, ex-
pressed as a percentage of the dry volume, that takes
place when the moisture content of the soil is reduced
from the field moisture equivalent to the shrinkage limit.

Mechanical analyses involves sorting soil components by
particle size. All soils can be divided as either coarse
grained or fine grained according to the percentage of
particles passing the No. 200 sieve. Sand and other
granular materials are retained on the No. 200 sieve, but
silt and clay materials pass through it. Clay is the frac-
tion passing the No. 200 sieve that is smaller than 0.002
millimeter in diameter. The material between that held
~on the No. 200 sieve and that having a diameter of 0.002
millimeter is mostly silt.

Liquid limit and plastic limit indicate the effect of
water on the consistence of the soil material. As the
moisture content of a clayey soil increases from a dry
state, the material changes from a semisolid to a plastic

material changes from a plastic to a liquid state. The
plastic limit 1s the moisture content at which the soil
material passes from a semisolid to a plastic state. The
liquid limit is the moisture content at which the material
changes from a plastic to a liquid state. The plasticity
index is the numerical difference between the liquid limit
and plastic limit. It indicates the range of moisture-
content within which a soil material is plastic.

How Soils are Formed and Classified

This section tells how the factors of soil formation
affected the development of soils in Kay County, and it
describes some of the processes responsible for the devel-
opment of horizons. Then the current system of soil
classification is explained, and each soil series in the
county is placed in classes of this system and in its great
soil group in the system adopted in 1938. The soil series,
including a profils representative of each series, are
described. The last part of this section, based on analyt-
ical data, is a general discussion of some properties of
the soils in Xay County.
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Soil features affecting—Continucd

Farm ponds—Continued

Reservoir area Embankment

Agricultural drainage

Terraces and
diversions

Trrigation Waterways

Features favorable_._| Features favorable._.

Features favorable___| Unstable material;
highly plastic;
subject to crack-
ing.

Somewhat poorly

internal drainage;
seasonal perched
water table.

Features favorable___| Features favorable__.

Limited borrow
material.

Shallow soils. ... __._
Features favorable___

High fills unstable___

High rate of seepage;
flooding.

High seepage- - ----_

Not needed. ... ...

drained; very slow

Not needed_ .. _.__

Not needed.____..__

Features favorable._.

Not needed_ __.__.__.

Very slow internal Features favorable....| Features favorable.
drainage; very

slow intake rate.

Very slow internal
drainage; very
slow intake rate.

Nearly level to de-
pressional topog-
raphy.

Nearly level to de-
pressional
topography.

Features favorable.__| Features favorable...| Features favorable.

Soils shallow over
shale.

Soils shallow over
shale.

Shallow, droughty
soils.

Very slow intake
rate.

Very slow perme-
ability; nearly
level slopes.

Features favoxjable,

Level to undulating
topography; sub-
ject to flooding.

Rapid intake rate;
subject to flood-
ing.

Level to undulating
topography; sub-
ject to flooding.

Factors of Soil Formation

Soils form a continuum on the land surface. Each soil
has a profile, which is a succession of layers, or horizons,
in a vertical section. The profile is basic to scientific
studies of soil. Most profiles have three master horizons
—A, B,and C. The A horizon, commonly called the sur-
face layer, is the uppermost master horizon. The B hori-
zon is commonly called the subsoil, and the C horizon is
called the substratum or parent material. All of these
master horizons can be subdivided. The subdivisions
are identified by a letter plus a number, such as A1, A2,
A3,B1,B2,B3. The subdivisions of master horizons pro-
vide clues to the processes of soil formation and are
important to the use and management of soils,

At a given point, the nature of a profile, including the
arrangement of the horizons, depends mainly on the
interrelationship of the five factors of soil formation.
These factors are (1) the physical and mineralogical
composition of the parent material; (2) the climate

under which the soil material has accumulated and -

existed since accumulation; (8) the plant and animal life

on and in the soil; (4) the relief, or lay of the land; and

(5) the length of time the forces of soil development
255-333—67——5

have acted on the parent material. All these factors are
important, but in different locations and under different
conditions, some factors influence the formation of soils
more than others.

The five factors are interdependent; each modifies the
effect of the others. Climate and vegetation are the
active forces that change the parent material and gradu-
ally form a soil. Relief, mainly through its control of
runoff, influences the effects of climate and vegetation.

Parent material

In this county the parent material of soils was derived
mainly from materials of early Permian, of Quaternary,
and of Recent ages. The parent material is older in the
eastern part of the county and was derived from hard,
partly fractured limestone interbedded with calcareous
reddish to grayish shale and clay. These beds of lime-
stone are hard, thick, and moderately resistant to weather-
ing. Slow weathering of limestone is evidenced by the
small mesalike areas that rise above the surrounding land-
scape and are capped with limestone. The very shallow
Sogn soils formed where the decomposition of limestone
has been very slow. In the parent material of the Labette,
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[Tests performed by the Oklahoma Department of Highways in accordance with stand-

Shrinkage
Volume
change
Soil name and location Parent material Oklahoma | Depth | Horizon from field
report No. moisture
Limijt Ratio equiva-
lent
Brewer silty clay loam: ) ) Inches Percent
1,000 feet S. and 200 feet I. of NW. corner, | Alluvium. S0-6920 0-8 | Al_._____ 15 1. 82
sec. 32, T. 28 N., R. 1 W. (modal). S0-6921 822 | B2t______ 10 2. 02 55
S0-6922 36-46 | Coo____ 12 1. 91 50
Kirkland silt loam:
1,320 feet W. and 200 feet 8. of NE, corner, | Clays and shales of the S0-6917 0-9 | Ap__. ... 17 1. 77 28
sec. 10, T. 28 N., R. 2 W. (modal). Wellington S0-6918 9-22 | B2t ___ 11 2. 00 76
formation. 480-6919 30-36 | B23_.____ 11 2. 01 69
Pratt loamy fine sand:
1,600 feet W. of SE. corner, sec. 21, T. 26 | Folian deposits. S0O-6923 0-11 | Al _____ 5 NP NP NP
N, R. 2 W. (modal). 80-6924 11-40 | B2.._.___ NP NP NP
Shellabarger fine sandy loam: ‘
500 feet E. of SW. corner, sec. 27, T. 27 N., | Alluvium from high S0-6931 0-8 Alo______ 21 1. 62 11
R. 4 E. (modal). terraces. S0-6932 16-28 | B21______ 14 1. 88 25
S0-6933 42-60 | Coco___. 14 1. 86 12
Tabler silt loam:
250 feet S. and 150 fect E. of NW. corner, | Redbeds. S0-6914 0-8 | Ap--___. 18 1. 74 13
SWY sec. 2, T. 27 N., R. 2 W. (modal). S0-6915 827 | B2t______ 9 2. 05 81
80-6916 38-46 | C_____. 10 2. 01 67
Vanoss silt loam:
1,900 feet W. and 100 feet N. of SE, corner, | Alluvium. S0-6928 0-12 | Al_._____ 20 1. 74 11
sec. 22, T. 28 N., R. 3 E. (modal). S0-6929 16-24 { B21t_____ 15 1. 87 55
S0-6930 3854 | Coo_____ 16 1. 81 37
Waurika silt loam:
900 fect S. and 200 feet W. of NE. corner, | Alluvium from high S0-6925 0-9 Ap_--.__ 20 1. 74 5
sec. 5, T. 25 N., R. 1 Ii. (modal). terraces. S0-6926 9-26 | B2lt_____ 8 2. 07 86
S0-6927 38-48 | Coooo__ .. 9 2. 06 57
1 Mechanical analyses according to the AASHO Designation: T 88-57 (7). ~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).
the fine material is analyzed by the hydrometer method and the various grain-size fractions
In the SCS soil survey procedure, the fine material is analyzed by the pipette meth-

including that coarser than 2 millimeters in diameter.

od and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions.

In the AASHO procedure,
are calculated on the basis of all the material,

The mechanical analyses

data used in this table are not suitable for use in naming textural classes for soils.
2 The Oklahoma Department of Highways classification procedure further subdivides the AASHO A-2-4 subgroup into the following:

Newtonia (fig. 24), and Summit soils, the high content
of lime has directly influenced the formation of a strong
granular structure.

The central and western parts of the county are under-
lain by alternating strata of dark-colored shale and clay
of the Wellington formation (fig. 25). In the more
nearly level areas, this formation is overlain by an old
alluvial outwash plain of Pleistocene age. On part of
this plain is the parent material of the Tabler, Bethany,
and Kirkland soils. Outwash rocks of rounded quartz,
3 to 5 inches in diameter, occur on the level areas of
Tabler soils. In many level areas strata of sand and
gravel occur at a depth of 15 to 35 feet. Possibly,
a thin mantle of loess contributed in the forming of
the fairly thick A horizon of the Tabler, Bethany, and
Kirkland soils.

From many of the more sloping areas, the alluvial
plain has heen removed by geological evosion, and Kirk-
land soils have developed in residuum from the Welling-
ton or Garber formations. The shallow Owens clay de-

veloped where the Wellington formation lies near the
surface.

The Garber formation has influenced development of
soils in the southwestern part of the county. In this for-
mation the clay and shale are redder than those of the
Wellington formation. Reddish parent material was de-
rived from the Garber formation and has given rise to
Vernon and Renfrow soils. The Vernon soils formed
where the parent material is near the surface, and the
Renfrow soils formed where it is at a greater depth.

Norge and Vanoss soils developed in loamy sediments
that were laid down by vivers and smaller streams. The
Norge soils developed on uplands near the Chikaskia
River and other streams in thick deposits of clay loam
to silty clay loam. These deposits were laid down by the
river and other streams when they were flowing at higher
elevations. Small water-worn pebbles of quartz are com-
mon throughout the profile of Norge soils. In many
places coarse sand and gravel occur where the alluvial
mantle is in direct contact with the underlying Permian
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test data
ard procedures of the American Association of State Highway Officials (AASHO) (7)]
Mechanical analysis ! Classification
Liquid Plasticity
Percentage passing sieve— Percentage smaller than limit index
AASHO? Unified3
No. 10 No. 40 No. 200 0.05 mm. | 0.005 mm.|0.002 mm.
(2.0 mm.) | (0.42 mm.) | (0.074 mm.)

__________ 100 97 92 34 28 33 12 A-6(9)_...__.______{ CL.
__________ 100 96 88 50 44 49 24 | A-7-6(15)_.........| CL.
__________ 100 98 86 42 40 50 27 | A-7-6(17) - .__._| CL.
__________ 100 08 87 31 26 34 10 | A~4(8)___.——o....| ML-CL.
__________ 100 98 92 47 43 56 27 | A-7-6(18)___.______| MH-CI.

99 98 97 90 46 42 57 32 | A-T-6(19)________ CH.

100 92 18 13 7 6 NP NP | A-2-3(0) .. __._ SM.

100 92 16 12 10 9 NP NP | A-2-3(0) e SM.

100 99 71 56 16 11 31 6 | A—4(7) e ML.

100 98 64 57 25 21 29 10 | A—4(6) oo oo ClL.

100 96 39 30 17 15 20 3| A—4(1) oo SM.
__________ 100 97 89 25 21 27 5| A48 ..._______...] ML-CL.
__________ 100 98 95 53 48 63 33 | A~7-5(20)__....__..| MII-CH

100 99 96 89 45 40 50 25 | A~7T-6(Q7) ... __.. CL.
__________ 100 96 87 26 21 28 5| A-4(8)__..__.______| ML-CL.
__________ 100 99 95 42 35 48 20 | A-7-6(14)____.___..| ML-CL.
__________ 100 97 91 34 29 40 16 | A=7-6(10)._________| ML-CL.

100 99 95 89 25 18 25 4| A~4(8) . MIL-CL.
__________ 100 98 93 55 50 66 35 | A~7-5(20)__________; MH-CH.

100 99 96 91 45 38 49 26 | A-7-6(16) ... . CL.

A-2-3(0) if the plasticity index equals nonplastic (NP); A-2(0) if the plasticity index equals nonplastic to 5; and A-2-4(0) if the plasticity

index is 5 to 10.

3 The Soil Conservation Service and the Bureau of Public Roads have agreed that all soils having a plasticity index within two points

of the A-line are to be given a borderline classification.

Examples of borderline classifications thus obtained are ML-CIL and MH-CH.

4100 perecent of the material in this sample passed the No. 4 sieve (4.7 mm.).

5 NP=nonplastic.

material. The Albion soils formed on slopes where the
coarse sand and gravel lie close to the surface. The

Vanoss soils developed in old, alluvial sediments along

the Arkansas and Salt Fork Avkansas Rivers. The loamy
parent material of both the Norge and the Vanoss soils
15 fairly high in weatherable minerals and is partly
1~e§]1)onsnble for the permeability and fertility of those
soils.

Dougherty, Eufaula, Pratt, and Shellabarger soils
formed in sandy materials that were deposited by wind

or water and then reworked by wind. These soils are

mainly along uplands of the Salt Fork Arkansas and
Arkansas Rivers. In an area about 5 miles west of Ton-

kawa, the parent material is a mixture of eolian loamy .

fine sand and alluvial clay that have been deposited over
the older Wellington formation. Carwile soils developed
from the clay, and Pratt soils developed from the loamy
fine sand.

The alluvial soils of this and other counties are young
and have characteristics that are essentially the same as

those of their parent material. In Kay County the Yahola
and Carr soils ave of this kind because they are on first
bottoms and are frequently flooded. Differences in color
and texture between the Yahola and Carr soils reflect the
differences in the sources of their parent material. The
parent material of Yahola soils came from the Permian
redbeds and was carried by the Salt Fork Arkansas
River. It is reddish-brown fine sandy loam. The parent
material of the Carr soils originated in the Rocky Moun-
tains and was carried by the Arkansas River. It is dark
grayish-brown, coarser textured fine sandy loam. The
Carr and Yahola soils are calcareous because, in the
frequent floods, they receive fresh soil material that is
high in bases.

Climate

Climate is important in the formation of soils because
it has much to do with weathering of parent material,
the kind and amount 'of vegetative cover, and the animal
life in and on the soil. Precipitation, as well as alter-
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Figire 24.—Limestone parent material of the Newtonia and other
soils in the eastern part of the county.

nate freezing and thawing, influences the rate at which
unweathered clay, shale, or limestone breaks down to
form soils. By affecting the kind and amount of vegeta-
tion and the rate of biological activity, temperature and
moisture indirectly influence the rate that organic mat-
ter decays. Temperature also affects the speed of chem-
ical reaction.

Kay County is characterized by a subhumid climate
that is generally uniform throughout. Summers are
warm, and winters are mild. Most of the moisture falls
during the warm months when the temperature favors
chemical and biological activity. Variations in tempera-
ture cause freezing and thawing and favor the formation
of good granular structure, which is a characteristic of
most soils in the county. By affecting plant and animal
life, an active factor in the formation of soils, climate
indirectly affects the kinds of soils that develop.

Precipitation has not been enough in most of IKay
County to leach from the soils much of their plant nutri-
ents or generally much of the lime. Most mature soils
have a slightly acid surface layer and an alkaline sub-
soil. In many soils a zone of lime indicates the average
depth to which water percolates. This zone may be near
the surface in sloping or shallow soils or at.a depth of
30 to 40 inches in nearly level soils of the uplands that
have a clay subsoil. Most soils that have a loamy subsoil
do not have a zone of free lime.

The frequent hard rains in the county have eroded the
surface layer of cultivated fields in the uplands and have
also caused flooding that deposits fresh silty and clayey
alluvium on the flood plains. The loss of material from
the surface layer decreases fertility, reduces infiltration,
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and in places, changes the texture. Because strong winds
blow across the county in summer, moisture rapidly evap-
orates and fine particles are blown from the surface of
unprotected areas. 'This loss of fine particles reduces the
fertility of the soils.

Climate has a direct effect on the formation of soils,
but in Kay County it has had little effect in the forma-
tion of soils of different kinds, Except in local areas, the
climate is uniform throughout the county, and the for-
mation of different kinds of soils has been the result of
the other four factors of soil formation.

Vegetation and living organisms

Plants, micro-organisms, earthworms, animals, and
other forms of life on or in the soils are active in the for-
mation of the soils. Living organisms help to decompose
plant residue and to convert nutrients into a form that
is more readily available to plants. Living organisms also
affect soil development by speeding up or slowing down
chemical changes in the soils.

The native vegetation in Kay County consists mainly
of prairie grasses, but there are a few small areas of
trees in the uplands and along streams. The soils formed
under prairie grasses have a dark-colored, friable, granu-
lar surface layer that holds moisture and plant nutrients
well because the grasses, including their roots, contribute
a large amount of organic matter to the soils. In addi-
tion, the fibrous roots of the grasses penetrate to a depth
of 18 to 24 inches, and some of the smaller roots go much
deeper. These roots absorb much of the rain that falls
during the growing season and, therefore, lessen the
leaching of plant nutrients. Also, the roots of the grasses
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Figure 25—Alternating beds of clay and shale from the redbeds

of the Wellington formation. Soils in the western part of the
county formed in this material.
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bring nutrients, mainly calcium, to the surface. These
nutrients are returned to the surface layer in the organic
residue of plants.

The soils of the uplands that formed under a cover
consisting mostly of post oak and blackjack oak are less
fertile than the dark-colored, granular soils that formed
under grasses. Although a large amount of leaves fall
from the trees, much of this organic material is oxidized
under the warm climate and is not returned to the soils
in an organic form. As the leaves decompose, a weak
acid forms and is carried downward by water. In the
Dougherty and Eufaula soils, for example, the weakly
acid water percolates rapidly and leaches the basic ele-
ments, such as calcium and magnesium, from the upper
part of the profile. Forming at the same time in the
lower part of the profile is sandy clay loam to loamy
sand that is colored by traces of iron oxides. These lay-
ers retain moisture and plant nutrients in proportion to
their content of clay.

The soils formed under bottom-land hardwoods contain
more organic matfer than those formed under upland
oaks. In addition to the organic matter from the trees,
these soils received organic matter in the fresh alluvial
deposits. Most of these soils are darkened by organic
matter to a depth of 10 to 20 inches or more.

Under continuous cultivation some soils lose their
favorable granular structure. Grain, hay, and other
crops take mineral plant nutrients from the soils, and
these nutrients are lost ‘where the crops are harvested. If
plowing is at the same depth year after year, plowpans
form in some soils and restrict the downward movement
of water. This decrease in water below the plowpan les-
sens the biological and chemical action in the soils and
the amount of water available to plants.

Relief

Relief influences the formation of soils through its
effect on drainage, erosion, soil temperature, and plant
cover. In Kay County rvelief is largely determined by
the degree that underlying bedrock resists weathering
and geological erosion. The relief of Kay County is
relatively uniform in elevation in the uplands of the cen-
tral and western parts. The eastern part of the county
is characterized by broad gently sloping plains that are
strongly dissected by sloping drains. ILimestone escarp-
ments In steep narrow bands commonly have differences
in elevation of 50 to 100 feet. .

Soils have a grayish clay subsoil in upland areas that
are nearly flat or depressional and from which there is
little if any runoff. Where there is more runoff, the soils
are less grayish and generally contain less hydrogen ions
in the surface layer. Where runoff is excessive, little
water enters the soil, plants do not grow vigorously, and
soil formation proceeds slowly. Unless the plant cover is
protective, geological or accelerated erosion may progress
faster than soil development. Soils on steep slopes have
a lime zone at or near the surface because less lime has
been leached and soil forms more slowly than on milder
slopes.

Wide alluvial bottom lands oceur along the Chikaskia
and Salt Fork Arkansas Rivers. In areas that are sel-
dom flooded, the slightly higher soils near the river
channels are normally more loamy than are the more
clayey depressional soils adjoining uplands. Because of
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the steep limestone escarpment, the flood plain of the
Arkansas River is rather narrow in places and is flooded
frequently. Soils in these frequently flooded areas vary
in texture.

Time

Time as a factor in soil formation cannot be measured
strictly in years. The length of time necessary for a
soil to develop depends upon the other factors of soil
formation. If the other factors have not operated long
enough for definite genetic horizons to form, the soil is
considered young, or immature. Mature soils have ap-
proached equilibrium with their environment and tend
to have well-defined horizons.

Most of the soils in Kay County have well-defined
horizons and are mature. Examples are Tabler, Bethany,
and Kirkland soils of the uplands. Vanoss and Norge
are younger, though they have well-expressed horizons.
Vernon, 6wens, and Sogn soils have been developing a
long time, but their horizons are not so well expressed,
because their parent material is resistant and because
geological erosion has washed away the soil material
almost as fast as it formed. Alluvial soils on the bottom
lands have been developing for a short time and show
little horizon development.

Processes of Horizon Differentiation

Horizon differentiation, or the development of hori-
zons, in a soil profile is the result of the factors of soil
formation interacting. In almost all the soils in this
county, and elsewhere, processes that have encouraged
the development of horizons are (1) accumulation of or-
ganic matter, (2) translocation of silicate clay minerals,
(3) leaching and accumulation of carbonates, and (4)
reduction or transfer of sesquioxides. Other processes,
such as geologic erosion and mixing of soil material by
burrowing animals, retard the development of horizons.
The kinds and number of horizons that form in the soil
profile depend on relative effects of the processes that
encourage horizon differentiation and those that retard it.

Accumulation of organic matter

The accumulation of organic matter in soils depends
mostly on the rate it is added and the rate it decays.
After a long period of time in many soils the gain and
loss of organic matter tend to be about equal. Even
though additions continue, the quantity of organic mat-
ter stabilizes and remains fairly constant. Some of the
organic matter accumulated in the surface layer is car-
ried downward into the subsoil by earthworms and bur-
rowing animals.

Grass vegetation favors the accumulation of organic
matter. In I ay County the content of organic matter in
the surface layer of the soils formed under grass stabi-
lizes at 3 percent. But the content of organic matter in
all kinds of soils tends to decrease if the soils are culti-
vated continuously.

The soils formed under a savannah type of vegetation
have accumulated less organic matter in the surface layer
than the soils formed under a cover that is entirely grass.
In soils of this county formed under savannah vegeta-
tion, the content of organic matter decreases sharply
below a depth of 6 inches. Organic matter in the form
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of humus has been transferred, in suspension and solu-
tion, from the surface layer to the lower horizons. The
Dougherty and Eufaula soils are examples of soils that
have an illuviated A2 horizon from which organic matter
has been leached.

Translocation of silicate clays

Distinet horizons form in some soils as a result of the
translocation of silicate clays from the upper part of the
profile to the lower part. This downward translocation is
indicated by the presence of clay coatings and films on
the ped surfaces in the B horizon.

The clayey B horizon that formed in the Tabler, Kirk-
land, Renfrow, and Bethany soils is partly the result of
the transfer of silicate clays. Vanoss, Norge, Newtonia,
and Shellabarger soils have more silicate clays in the B
horizon than in the A horizon. Apparently, however,
these soils have had less translocation of the clays than
the Tabler and Kirkland soils, which have a more clayey
B horizon and more abundant clay films. In the Dougher-
ty and Eufaula soils, a distinct A2 horizon that is very
low in silicate clays has formed as a result of the trans-
location of silicate clays. The Pratt soils lack an A2 hori-
zon, but there arve small bands of silicate clays in the
subsoil that appear to be the result of translocation.

Leaching and accumulation of carbonates

In some soils of the county, calcium has been leached
downward to the depth that water generally percolates,
generally between 20 and 40 inches, where it accumulates
as concretions of calcium carbonate. Among the solls in
Kay County showing such accumulation are those of the
Tabler, Kirkland, Renfrow, and Carwile series. Calcium
has not accumulated in the profile of Norge, Vanoss,
Shellabarger, Pratt, Newtonia, and other solls, nor has
a distinct illuviated A2 horizon formed. Dougherty and
Tufanla soils, however, have a distinct lluviated A2 hori-
zon from which calcium has been leached downward to
lower horizons or has been leached completely from the
soil profile.

Young alluvial soils that are frequently or even occa-
sionally flooded have a calcareous to alkaline soil profile
because it is recharged wwith bases during each flood. Soils
of this kind that are high in calcium are in the Miller,
Yahola, Lincoln, Carr, and Humbarger series. The lower

~part of the Vernon and Owens soils is high in calcium
carbonates, but the calcium is from the parent material
and is not a result of leaching.

Reduction and transfer of sesquioxides

The movement of sesquioxides from one horizon to
another, or locally within a horizon, is common in the
soils of Kay County. This movement is indicated in the
Summit, Newtonia, and Labette soils by vound, black,
shotlike concretions that have accumulated in the lower
part of the B horizon and in the C horizon. These con-
cretions are 14 to 14 inch in diameter. In some local
areas, concretions of this kind are also in the profile of
the Brewer, Bethany, Kirkland, and Lela soils. In the
lower part of the poorly drained Carwile soils, the yel-
lowish and grayish mottles are the result of reduction
and transfer of iron. In many places the transfer of iron
is indicated in the FKufaula and Dougherty soils by the
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ivvegular bands of yellowish to reddish mottles that occur
in the lower part of the profile.

Processes retarding horizon differentiation

Among the processes that retard the development of
distinet horizons are mixing of soil material by earth-
worms, shrinking and cracking of the soil, growth and
decay of plants, accelerated or geologic erosion, and
deposition of alluvium.

Barthworms transfer organic matter downward and
mix it with the mineral particles of the soil. This trans-
fer downward tends to make the horizon boundaries less
distinct, and the mixing of organic matter and mineral
particles promotes the formation of clear or gradual
boundaries rather than of abrupt ones. The clear or
gradual boundaries in the profile of Newtonia, Sum-
mit, and Labette soils, as well as the strong granular
structure in the A horizon, indicate a large amount of
mixing by earthworms.

Horizon boundaries are also modified when soil materi-
al moves down into the subsoil through shrinkage cracks.
In some soils these cracks develop in the surface layer
and the upper part of the clayey B horizon during ex-
tremely dry periods. When a heavy rain follows a dry
pericd, the soil material is washed downward in the
cracks. The Tabler soils are an example of soils that
shrink and crack.

Grasses and other deep-rvooted plants also transfer
material from one part of the profile to another. Through
their roots, these plants absorb nutrients from the lower
horizons and, when the plants die, leave them in the upper
horizon or on the surface.

In shallow sloping soils, the formation of horizons is
hampered by geclogic and accelerated erosion, which
may remove the soil material as fast as it forms. The
Lincoln and other soils on flood plains show little hori-
zon differentiation because they are frequently flooded
and constantly receive fresh alluvium.

Classification of Soils

Soils are classified so that we can more easily remem-
ber their significant characteristics. Classification enables
us to assemble knowledge about the soils, to see their
relationships to one another and to the whole environ-
ment, and to develop principles that help us to under-
stand their behavior and their response to manipulation.
First, through classification and then through use of
soil maps, we can apply our knowledge of soils to specific
fields and other tracts of land.

Thus, in classification, soils are placed in narrow cate-
gories that are used in detalled soil surveys so that
knowledge about the soils can be organized and applied
in managing farms, fields, and woodlands; in developing
rural areas; in engineering work; and 1 many other
ways.. They are placed in broad classes to facilitate study
and comparison in large areas, such as countries and
continents.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (2) and later revised (5). The system
currently used was adopted for general use by the
National Cooperative Soil Survey in 1965. The current
system is under continual study (4, 7). Therefore, read-
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ers interested in developments of this system should
search for the latest literature available. In this subsec-
tion some of the classes in the current system and the
great soil groups of the older system are given for each
soil series in table 6. The classes in the current system
are briefly defined in the following paragraphs.

OrpEr: Ten soil orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Aridi-
sols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and
Histosols. The properties used to differentiate the soil
orders are those that tend to.give broad climatic group-
ings of soils. Two exceptions, Entisols and Fistosols,
occur in many different climates.

Table 6 shows the five soil orders in Kay County—
Entisols, Inceptisols, Mollisols, Alfisols, and Vertisols.
Entisols are recent mineral soils that do not have genetic
horizons or have only the beginnings of such horizons.
Because Inceptisols generally form on young but not re-
cent land surfaces their name is derived from the Latin
inceptum, for beginning. Mollisols have surface layers
darkened by organic matter. Alfisols have argillic horizons
with more than 35 percent base saturation. Vertisols are
mineral soils that have 30 percent more clay below a depth
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of 18 centimeters than above that depth and do not have
a lithic or paralithic contact within 50 centimeters of the
surface.

SusorpER: Each order is subdivided into suborders,
primarily on the basis of those soil characteristics that
seem to produce classes having the greatest genetic simi-
larity. The suborders narrow the broad climatic range
permitted in the orders. The soil properties used to sepa-
rate suborders mainly reflect either the presence or ab-
sence of waterlogging or soil differences resulting from
the climate or vegetation.

Grear Grour: Soil suborders are separated into great
groups on basis of uniformity in the kinds and se-
quence of major soil horizons and features. The hori-
zons used to make separations are those in which clay,
iron, or humus have accumulated or those that have pans
interfering with growth of roots or movement of water.
The features used are the self-mulching properties of
clays, soil temperature, major differences in chemical
composition (mainly calcium, magnesium, sodium, and
potassium), and the like. The great group is not shown
separately in table 6, because 1t is the last word in the
name of the subgroup.

TasLE 6.—Soil series classified according to current and old systems ' of classification

Current classification Old classification
Series
Family Subgroup Order Great soil group

Albion. _____._____ Fine loamy over sandy skeletal, | Udic Argiustolls... . ______..__ Mollisols- - __ Reddish Prairie soils.

mixed, thermic.
Bethany_ . _______ Fine, mixed, thermic.. .- ______ Udic Paleustolls_______________ Mollisols_ _._- Reddish Prairie soils.
Brewer_._____.___ Fine, mixed, thermic...________ Udie Argiustolls.___________.__ Mollisols_ - __ Brunizems.
Carr. ..o ___ Coarse loamy, mixed, calcar- Typiec Udifluvents. .- _________ Entisols_._... Alluvial soils.

eous, mesic. )
Carwile_ ... Fine, mixed, noncalcareous, Typic Argiaquolls_ .- _______ Mollisols- ___- Planosols.

thermie.
Dale .o ..-__ Fine silty, mixed, thermic______ Udic Haplustolls_ . .. _______ Mollisols.. - ___ Alluvial soils.
Dougherty_______.| Loamy, siliceous, thermic.__.___ Arenic Ultic Paleustalfs_ . _____ Alfisols._.____ Red-Yellow Podzolic soils.
Eufaula__________ Sandy, siliceous, thermie_ _ _____ Psammentic Ultic Haplustalfs___| Alfisols.._____ Red-Yellow Podzolic soils.
Humbarger.. . - .. Fine loamy, mixed, mesic_____._ Fluventic Haplustolls__________ Mollisols. ____ Alluvial soils.
Kaw_ .. __________ Fine silty, mixed, thermic______ Fluventic Hapludolls___________ Mollisols- - __ . Alluvial soils.
Kirkland. _.______ Fine, mixed, thermic_.______.___ Abruptie Paleustolls_ . ________ Mollisols. - ___ Reddish Prairie soils.
Labette. .. ___ Fine, mixed, mesic____ . _______ Udie Argiustolls.__ ... _._.__ Mollisols_ . ___ Reddish Prairie soils.
Lela_ ___.________ Fine, mixed, thermic.._____.___ Typic Chromuderts__ . ._______ Vertisols______ Alluvial soils.
Lincoln 2_________ Mixed, nonaecid, thermic..______ Typic Ustipsamments______.___ Entisols. - . _. Alluvial soils.
MeLain_ .. _____ Fine, mixed, thermic.__________ Udic Argiustolls. .. __._.___ Mollisols.. . ___ Alluvial soils.
Miller_. .- _-_ Fine, mixed, thermie.__________ Udertie Haplustolls. . ______.__ Mollisols.. _ . __ Alluvial soils.
Newtonia___..__._ Fine silty, mixed, thermie______ Typic Paleudolls. - ... __.___ Mollisols_ - - __ Reddish Prairie soils.
Norge. ooocovnooo Fine silty, mixed, thermic._____ Udic Paleustolls. ..o . _____ Mollisols_ - ___ Reddish Prairie soils.
Owens_ . ... ~-o_ Clayey, mixed, thermiec, shallow_| Typic Ustochrepts___..____.____ Inceptisols. _._| Lithosols.
Port_________..__ Fine silty, mixed, thermic___.__ Fluventic Haplustolls__________ Mollisols. .- - _| Alluvial soils.
Pratt_ _..________ Sandy, siliceous, thermic_ - _____ Udie Haplustalfs______________ Alfisols.______ Chestnut soils.
Reinach._________ Coarse silty, mixed, thermic____| Udic Haplustols__._____._______ Mollisols. .- .| Alluvial soils.
Renfrow_________ Fine, mixed, thermic_._____._.__ Vertic Paleustolls__ ... ______ Mollisols_ __._ Reddish Prairie soils.
Shellabarger_ _____ Fine loamy, mixed, thermic_____ Udie Argiustolls. . ____________ Mollisols. . -- Reddish Prairie soils.
Sogn_______.._-_. -Fine loamy, mixed, mesic._..___ Lithic Hapludolls___________.___ - Mollisols_ ____ Lithosols.
Summit__._______ Fine, mixed, thermic___._______ Vertic Argiudolls. _____________ Mollisols .- - __ . Brunizems.
Tabler. . .._._ Fine, mixed, thermic.__________ Abruptic Paleustolls_ _.________ Mollisols.. - __. Chernozems.
Vanoss_ oo -—-. Fine silty, mixed, thermic______ Udic Argiustolls. .. ______._ Mollisols_ - - - - Reddish Prairie soils.
Vernon.._________ Clayey, mixed, thermic, shallow_| Typic Ustochrepts_.__________. Inceptisols__._| Lithosols.
Waurika_____.___ Fine, mixed, thermic_________ —_| Abruptic Paleustolls_ . __.__.___ Alfisols___._._ Planosols.
Yahola...__.___._. Coarse loamy, mixed, calcare- Typie Ustiftuvents..__ . ___ Entisols. . .___ Alluvial soils.

ous, thermic.

1 Placement of some soil scries in the current system of classification, particularly in families, may change as more precise information

becomes available.

2 In later surveys, the soils in this series have been placed in the Crevasse series.
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Suecrour: Great groups are subdivided into sub-
groups, one representing the central (typic) segment of
the group and others, called intergrades, that have prop-
erties of one great group and also one or more proper-
ties of another great group, suborder, or order. Sub-
groups may also be made 1n those instances where soil
properties intergrade outside of the range of any other
great group, suborder, or order. The names of subgroups
are derived by placing one or more adjective before the
name of the great group. An example is Vertic Paleu-
stolls.

Faminy: Families are separated within a subgroup
primarily on the basis of propertie