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Consult ''Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or

7 . agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or students;
for specialists in wildlife management, waste disposal, or pollution control.



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

Major fieldwork for this soil survey was performed in the period 1961-75. Soil
names and descriptions were approved in 1875. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1975. This
survey was made cooperatively by the Soil Conservation Service and the Okla-
homa Agricultural Experiment Station. It is part of the technical assistance fur-
nished to the conservation districts of Washita County.

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

Cover: Wheat combine on the backslope of a terrace In an area of
Grandfield fine sandy loam, 1 to 3 percent sltopes.
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Foreword

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

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

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

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

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

By Hamilton H. Moffatt and Arlin J. Conradi, Soil Conservation Service

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

WASHITA COUNTY is in the west-central part of Okla-
homa. According to the 1970 census by the U. S. De-
partment of Commerce, the county had a population of
12,141. Cordell, the county seat, had a population of
3,261. The total area of the county is 646,400 acres, or
1,010 square miles.

Washita County is in the Central Rolling Red Plains
physiographic area. The Washita River and its tributaries
drain most of the county. The Washita River flows in a
northwest-southeast direction and crosses the eastern
one-third of the county. Elk Creek and its tributaries drain
the southwestern part of the county. Elk Creek flows in a
north-south direction and enters Kiowa County near the
town of Sentinel. The topography ranges from nearly
level flood plains to smooth, sloping uplands, and there
are steep escarpments in a few areas. The slope gener-
ally is to the southeast, and the elevation is 1,560 feet
above sea level at Cordell.

General nature of the county

This section gives general information about the settle-
ment, natural resources, industry, transportation, recrea-
tion and education facilities, agriculture, and climate of
Washita County.

Settiement

At one time, Plains Indians hunted roving herds of
buffalo in what is now Washita County. This area was
included in the Louisiana Purchase in 1803. In the
middle and late 1800’s, cattiemen driving herds from
Texas to markets in Kansas found excellent grazing land
here.

In 1882, John Seger founded the town of Colony on
the banks of Cobb Creek. Colony was the earliest settle-
ment in the county. Many claims for land were staked by
wheat and corn farmers from Kansas in 1892, when the
lands were opened to settlement.

In 1900, Washita County was organized, and the town
of Cloud Chief became the county seat. Cordell was
founded in 1897 as a stop along the route of the Frisco
Railroad. In 1904, the county seat was moved to Cordell
as a result of an election brought about through a spe-
cial act of Congress.

From 1888 to 1905, new towns were established along
the railroad lines. Among these were Dill City, Foss, and
Bessie. The towns of Sentinel and Canute were estab-
lished in 1899.

Natural resources

Scil is one of the most important natural resources in
the county. Agricultural products such as crops and live-
stock provide the major source of income for the county.

The water supply generally is adequate for livestock,
recreation, and domestic uses. Irrigation water is availa-
ble in some parts of the county. The main sources of
water are the Washita River, Elk Creek, Cobb Creek, and
the underground Rush Springs Sandstone Formation in
the eastern part of the county.

On floed plains, the irrigation wells generally are less
than 100 feet deep. Irrigation wells in alluvial deposits of
sand and gravel can produce up to 800 gallons of water
per minute. Some irrigation water is pumped directly from
streams. Irrigation wells in the Rush Springs Sandstone
Formation generally are 150 to 400 feet deep and pro-
duce 150 to 600 gallons per minute. Flood control struc-
tures and farm ponds also produce some water for irriga-
tion. The quality and quantity of surface water generally
is not so dependable as that of water obtained from
wells. Surface water can be high in content of dissolved
gypsum, and in summer evaporation rates are high.

The exploration and development of oil and natural
gas are prevalent in some areas. Gypsum is a prominent
natural rescurce in the eastern part of the county. The
gypsum beds range in thickness from 118 feet in the
Cloud Chief Formation to 1 foot in outlying areas.
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Gypsum is used mainly for agricultural purposes. A sur-
face mining operation is located about 17 miles east of
Cordell.

Clay is prevalent in many areas but has not been
developed commercially. Deposits of volcanic ash are
located in the south-central part of the county. This ash
can be used as a component in the manufacturing of
lightweight concrete or abrasives, but it needs to be
purified.

Red shale outcrops in many areas, mainly in the north-
western part of the county. The shale belongs to the
Doxey Member of the Quartermaster Formation. It is
used mainly in road surfacing.

Industry

Agriculture is the major industry in Washita County.
Other industries include manufacturers of bedspreads
and draperies, fishing supplies, and leather goods.

Transportation

The major highways in Washita County include U.S.
Highways 183 and 66; State Highway 152, running east
and west; State Highways 54 and 44, running north and
south; and Interstate 40, which parallels the northern
border of the county. Railroad service is available in
some areas. There are airports at Cordell and Burns
Flat.

Recreation

Recreation activities in Washita County include swim-
ming, fishing, hunting, camping, and hiking. There are
recreation facilities for tennis, baseball, bowling, and golf.
Theaters, municipal parks, playgrounds, and rodeo
grounds also are located in the county.

Education

The Washita County Public School System is made up
of six independent districts, which include six high
schools, six junior high schools, and nine elementary
schools. One private school, the Corn Bible Academy, is
located at Corn. The Western Oklahoma Area Vocation-
al-Technical School is located at the Clinton-Sherman
Industrial Air Park.

Agriculture

Washita County is mainly agricultural. About 70 per-
cent of the acreage is used for cultivated crops. About
207,000 acres is in wheat, 76,400 acres in cotton,
38,300 acres in sorghum, 19,000 acres in alfalta, 13,600
acres in oats, and 11,100 acres in rye. Other crops
grown in the county, on a smaller scale, are barley,
peanuts, soybeans, corn, and guar. Beef cattle, dairy
operations, hogs, poultry, and sheep are other major
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sources of agricuitural income. In 1873 there were
98,000 cattle and calves in the county.

Markets for small grain and feed are available. There
are 10 elevators in the county that store most of these
crops. On-farm storage is available on about 1,000
farms. Ten cotton gins serve the cotton industry.

Native rangeland makes up about 25 percent of the
acreage of the county. Terminal markets for the livestock
industry are in Oklahoma City and in Fort Worth and
Amarillo, Texas. Community auction sales provide an
active local livestock market.

Climate

In Washita County, winters are alternately mild and
very cool. Cold fronts repeatedly cause sharp drops in
temperature, but the temperature moderates quickly.
Summers are hot. Precipitation is light in winter. The
annual precipitation generally is adequate for wheat, sor-
ghum, and range grasses.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Cordell, Oklahoma,
for the period 1951 to 1974. Table 2 shows probable
dates of the first freeze in fall and the last freeze in
spring. Table 3 provides data on the length of the grow-
ing season.

In winter, the average temperature is 40 degrees F,
and the average daily minimum is 28 degrees. The
lowest temperature on record, -5 degrees, was recorded
at Cordell on January 23, 1966. In summer, the average
temperature is 81 degrees, and the average daily maxi-
mum is 94 degrees. The highest temperature, 114 de-
grees, was recorded on June 14, 1953,

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

About 18 inches, or 69 percent of the annual precipita-
tion, falls in the growing season, from April through Sep-
tember. In 2 years out of 10, rainfall in the growing
season is less than 14 inches. The most rainfall record-
ed in a 24-hour period was 4.35 inches at Cordell on
August 19, 1961. There are about 51 thunderstorms
each year, and 22 of them are in summer.

The average seasonal snowfall is 8 inches. The great-
est snow depth on record is 8 inches. On the average, 4
days in winter have at least 1 inch of snow, but the
number of days varies greatly from year to year.

The average relative humidity in midafternoon is about
55 percent. Humidity is higher at night in all seasons,
and the average humidity at dawn is 80 percent. The
percentage of possible sunshine is 75 in summer and 60
in winter. The prevailing winds are from the north-north-
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west. The highest average windspeed, 15 miles per hour,
is in March.

Duststorms sometimes occur in spring, when strong
dry winds blow over unprotected soils. Tornadoes and
severe thunderstorms, which are sometimes accompa-
nied by hail, occur occasionally. These storms are local
and brief; damage is variable and spotty.

How this survey was made

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

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

After classifying and naming the soils, the soil scien-
tists drew the boundaries of the individual soils on aerial
photographs. These photographs show woodland, build-
ings, field borders, roads, and other details that help in
drawing boundaries accurately. The soil map at the back
of this publication was prepared from aerial photographs.

The areas shown on a soil map are called map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few
have little or no soil material at all. Map units are de-
scribed in the sections “General soil map for broad land
use planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken for laboratory measurements and for engineering
tests. The soils are field tested, and interpretations of
their behavior characteristics may be modified during the
course of the survey. New interpretations are made for
local use, mainly through field ohservation of different
kinds of soil in different uses under different levels of
management. Also, data are assembled from other
sources, such as test results, records, field experience,
and state and local specialists. For example, data on
crop vields under defined practices are assembled from
farm records and from field or plot experiments on the
same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated

on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information is then organized so that it is usable to farm-
ers, managers of rangeland and woodland, engineers,
planners, developers and builders, and home buyers.

General soil map for broad land use
planning

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

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

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

Descriptions of map units

1. Grandfield-Dill-Quinlan

Deep to shallow, nearly level to rolling, well drained
loamy soils that formed in loamy sediment or in material
that weathered from weakly consolidated sandstone; on
uplands

This map unit is mainly in the northwestern part of the
county in the Dill City, Burns Flat, and Canute areas.
This unit makes up about 16 percent of the county. It
consists of about 46 percent Grandfield soils, 24 percent
Dill soils, 23 percent Quinlan soils, and 7 percent soils of
minor extent.

Grandfield soils are deep and are nearly level to gently
sloping. Dill soils are moderately deep and are nearly
level to rolling. Quinlan socils are shallow and are very
gently sloping to rolling. The Grandfield, Dill, and Quinlan
soils are on uplands.

The minor soils are the well drained, ioamy Claire-
mont, Port, and Reinach soils, which are on bottom
lands along drainageways, and the very gently sloping
St. Paul soils on uplands.



The soils in this map unit are used mainly as cropland,
but in some areas they are used for pasture or range.
The principal crops are cotton, wheat, and grain sor-
ghum. Bermudagrass and weeping lovegrass are the
main pasture grasses.

This unit has a high potential for cultivated crops. In
some areas, the shallowness of the soils and rock out-
crops are limitations. Wind erosion and water erosion are
limitations for farming and for residential and other urban
uses, but they can be overcome by good conservation
planning. The potential of these soils for use as open-
land wildlife habitat is medium.

2. Cordell-Rock outcrop

Shallow, very gently sloping to moderately steep, some-
what excessively drained loamy soils that formed in ma-
terial that weathered from hard red siltstone; on uplands

This map unit is mainly in the northwestern part of the
county. It makes up about 8 percent of the county and is
about 78 percent Cordell soils, 20 percent Rock outcrop,
and about 2 percent Grandfield, Dill, and Quinlan soils.

This map unit unit is used mainly for range, but some
small areas are used for crops, mainly wheat, which is
used for winter grazing. Native vegetation is dominantly
short and mid grasses, Overgrazing is the major conser-
vation problem on this unit. If overgrazing is controlled,
runoff will be reduced, water intake and plant growth
will increase, and a protective ground cover can be
established.

This unit has low potential for use as cropland or
woodland and for residential and urban development.
Shallowness to bedrock is a limitation that is not eco-
nomically feasible to overcome. This unit has medium
potential for recreation uses because of slope and the
shallowness to bedrock. It has low potential for the de-
velopment of habitat for openland wildlife such as quail
and rabbits because the soils do not produce an ade-
guate amount of food and cover.

3. Devol-Grandfield-Pratt

Deep, nearly level to strongly sloping, well drained sandy
and loamy soils that formed in sandy or loamy eolian or
alluvial material; on uplands

Most areas of this map unit are west and south of Dill
City. This map unit makes up about 3 percent of the
county. It consists of about 50 percent Devol soils, 46
percent Grandfield scils, and 4 percent Pratt soils.

In most areas, Devol and Grandfield soils are at a
slightly lower elevation than Pratt soils. Devol and
Grandfield soils generally have smoother slopes, have a
more loamy subsoil, and have a higher available water
capacity and natural fertility than Pratt soils, which are
sandy throughout.

The soils in this map unit are used mainly for crops,
but in some large tracts they are used for native range
and improved pasture. The main crops are cotton, grain
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sorghum, and wheat. Bermudagrass and weeping love-
grass are the main pasture grasses. On native range-
land, tall and mid grasses are the dominant vegetation.
The hazard of wind erosion is the main limitation to the
use of these soils for farming and for most other uses.

If they are protected from wind erosion, these soils
have medium potential for cultivated crops. They have
high potential for most residential and urban uses. They
have medium potential for recreation uses because their
sandy surface layer cannot withstand intensive foot traf-
fic without deterioration of the ground cover of grass.
These soils have medium to high potential for the devel-
opment of habitat for openland wildlife. Low fertility and
the sandy surface layer are the main limitations to grow-
ing grain and seed crops for openland wildlife.

4. Shellabarger-Hardeman-Pond Creek

Deep, nearly level to sloping, well drained, loamy soils
that formed in loamy material; on uplands

The areas of this map unit are in the eastern part of
the county. This unit makes up about 8 percent of the
county. It is about 28 percent Shellabarger soils, 22
percent Hardeman soils, 19 percent Pond Creek soils,
and the rest is soils of minor extent.

Shellabarger and Pond Creek soils generally are in
smooth areas on hiltops and hillsides. They have a
firmer, more clayey subsoil than Hardeman soils. Harde-
man soils are on foot slopes along drainageways and at
the base of small hills on uplands.

The minor soils are the moderately deep to deep Dill,
Binger, and Woodward soils and the shallow Quinlan
soils. These are loamy, well drained soils on uplands.

This map unit is used mainly for crops, but in some
areas it is used for pasture or range. The main cultivated
crops are wheat, cotton, and grain sorghum. Bermuda-
grass and weeping lovegrass are the main pasture
grasses. On rangeland, the native vegetation is domi-
nantly mid and tall grasses.

This unit has high potential for cultivated crops, but in
sloping areas the soils are subject to erosion. This unit
has high potential for most urban and recreation uses
and for use as wildlife habitat. The potential is high for
trees in windbreaks and post lots.

5. Dougherty-Eufaula

Deep, nearly level to sloping, well drained to somewhat
excessively drained sandy soils that formed in thick
sandy sediment or eolian material; on uplands

This unit is mainly in the eastern part of the county,
makes up less than 1 percent of the county and is about
2,000 acres in size. This unit is about 30 percent Dou-
gherty soils, 20 percent Eufaula soils, and 50 percent
soils of minor extent,

Dougherty and Eufaula soils are on the same land-
scape. Dougherty scils are more fertile and have a
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higher available water capacity than Eufaula soils. They
have a loamy subsoil that Eufaula soils do not have.

The minor soils in this unit are the shallow Quinlan
soils, the deep Grandfield soils, and the moderately deep
Dill soils.

The soils of this unit are used mainly for crops. The
main crops are cotton, wheat, and grain sorghum. A
small area is used for improved pasture of bermudagrass
and weeping lovegrass. A small acreage is still in native
vegetation that is dominantly blackjack oak trees and an
understory of grass. These soils are sandy and are sub-
ject to wind erosion if cultivated and left unprotected in
winter and spring, when winds are strongest. Because of
this limitation, they have a medium potential for cultivat-
ed crops.

These soils have high potential for most urban uses.
Because of the rapid percolation of water in the substra-
tum, which can cause contamination of ground water,
these soils are limited as sites for sanitary facilities.
These soils have medium potential for recreation uses
and for use as wildlife habitat. The limitations to these
uses are the sandy surface layer, which has low fertility,
and the low capacity of these soils for withstanding
heavy foot traffic. These limitations can be overcome by
increasing the amount of ground cover to stabilize the
soil and by increasing the amount of humus in the soil to
improve the fertility of the surface layer.

6. Clairemont-Port-Reinach

Deep, nearly level, well drained loamy soils that formed
in alkaline loamy alluvium; on flood plains and low ter-
races

The areas of this unit are along the major streams in
the county. This unit makes up about 8 percent of the
county. It is about 58 percent Clairemont soils, 20 per-
cent Port soils, 12 percent Reinach soils, and 10 percent
soils of minor extent.

Clairemont and Port soils are on bottom lands that are
subject to flocding. Reinach soils are on low terraces
that are rarely flooded.

The minor soils are the somewhat poorly drained,
loamy Retrep soils that have a high water table, the well
drained, loamy Yahola soils, and the loamy Amber soils
that are rarely flooded.

This unit is used mainly for crops, but some areas are
used for tame pasture. The main crops are wheat,
cotton, grain sorghum, and alfalfa. Bermudagrass is the
main pasture grass. A few areas are in native vegetation
that consists of tall grasses and an overstory of hard-
wood trees such as oak, hackberry, elm, pecan, and
cottonwood.

This unit has high potential for cultivated crops and
pasture and for use as wildlife habitat. 1t has low poten-
tial for residential and other urban uses because of the
flood hazard. The potential is medium to low for recrea-
tion uses because of flooding.

7. St. Paul-Carey-Obaro

Deep and moderately deep, nearly level to strongly slop-
ing, well drained loamy soils that formed in calcareous
loamy material; on uplands

This map unit forms a broad band across the county
from the southwest to the northeast. This unit makes up
about 55 percent of the county. It is about 29 percent St.
Paul soils, 20 percent Carey soils, 17 percent Obaro
soils, and 34 percent soils of minor extent.

St. Paul and Carey soils are on upland flats, hilltops,
and hillsides. St. Paul soils have a thicker dark colored
surface layer than Carey soils. Obaro soils have a lighter
colored surface layer, more lime, and are shallower to
bedrock than St. Paul or Carey soils.

The minor soils are the loamy, well drained Woodward
soils, the shallow loamy Quinlan soils, the deep loamy
Dodson and Abilene soils, the very shallow Cornick soils,
the moderately deep Vernon soils, and the loamy Claire-
mont, Port, and Amber soils.

This unit is used mainly for crops, but many areas are
used for pasture and range. The main crops are wheat
and cotton. Bermudagrass and weeping lovegrass are
the dominant pasture grasses. Tall and mid grasses are
the main native grasses.

This unit has high potential for cultivated crops; how-
ever, water erosion is a major conservation problem.
Erosion can be effectively controlled through good con-
servation planning. This unit has medium to high poten-
tial for most urban and residential uses. St. Paul soils
have moderate shrink-swell potential, but this can be
overcome by good design and careful installation of
foundations. This unit has high potential for recreation
uses. It has medium to high potential for the develop-
ment of habitat for openland wildlife such as quail,
doves, rabbits, and red fox. The Obaro soils have a
limitation to this use because they do not produce an
adequate amount of food and cover.

Broad land use considerations

Deciding which land should be used for urban devel-
opment is an important issue in the survey area. Each
year a considerable amount of land is developed for
urban uses in Cordell, Corn, Sentinel, and other cities in
the county. It is estimated that about 10,000 acres in the
county is urban or built-up land. The general soil map is
helpful in planning the general outline of urban areas; it
cannot be used for the selection of sites for specific
urban structures. In general, the soils in the survey area
that have medium potential for cultivated crops also
have medium potential for urban development. The data
about specific soils in this survey can be helpful in plan-
ning future land use patterns.

Areas where the soils are so unfavorable that urban
development is prohibitive are not extensive in Washita
County. However, large areas of the Clairemont-Port-



Reinach map unit are flood plains where flooding is a
severe limitation. In many areas of the Cordell-Rock out-
crop map unit the soils are steep and have hard bedrock
within a few feet of the surface; urban development is
costly in these areas.

In large areas of the county there are soils that can be
developed for urban use at lower cost than can the soils
named above. Areas of deep, loamy soils in the Grand-
field-Dill-Quinlan map unit and areas of the Shellabarger-
Hardeman-Pond Creek map unit and the Devel-Grand-
field-Pratt map unit are suitable for urban development.
These map units are excellent as farmland, and this
potential should not be overlooked when broad land
uses are considered. The rolling landscape and the good
drainage and other properties of the soils in these units
are favorable for residential and other nonfarm uses.

In some areas of the Clairemont-Port-Reinach map
unit the soils have high potential for farming but medium
or low potential for nonfarm uses. The hazard of over-
flow is a limitation to the nonfarm uses of these soils.

The steeper areas of the Grandfield-Dill-Quinlan and
the St. Paul-Carey-Obaro map units have high potential
as sites for parks and extensive recreation areas. Hard-
wood trees growing on the canyon floors enhance the
beauty of many areas in these units. Farm ponds, flood
control structures, and natural streams in the Grandfield-
Diil-Quinlan and the Shellabarger-Hardeman-Pond Creek
map units are conducive to nature study. All of these
magp units provide habitat for many wildlife species.

Soil maps for detailed planning

The map units on the detailed soil maps at the back of
this publication represent the kinds of soil in the survey
area. They are described in this section. The descrip-
tions together with the soil maps can be used to deter-
mine the potential of a soil and to manage it for food
and fiber production; to plan land use and improve soil
resources; and to enhance, protect, and preserve the
environment. More information on each map unit, or soil,
is given in the section “Use and management of the
soils.”

A symbol identifying the soil on the detailed soil maps
precedes the name of each map unit. Each soil descrip-
tion includes general facts about the soil and a brief
description of the soil profile. In each description, the
principal hazards and limitations are indicated, and the
management concerns and practices needed are dis-
cussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have profiles that are almost alike make up
a so/l series. Except for allowable differences in texture
of the surface layer or of the underlying substratum, all

SOIL SURVEY

the soils of a series have major horizons that are similar
in composition, thickness, and arrangement in the profile.
A soil series commonly is named for a town or geo-
graphic feature near the place where a soil of that series
was first observed and mapped.

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

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

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

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one of
the dominant (named) soils or may have all of them.
Quinlan and Dill soils, 2 to 12 percent slopes, severely
eroded, is an undifferentiated group in this survey area.

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

Many survey areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Rock
outcrop is an example. Some of these areas that are too
small to be shown on the soil map are identified by a
special symbol.

The acreage and proportionate extent of each map
unit are given in table 4. Information on soil properties
and on limitations, capabilities, and potentials for many
uses is given for each kind of soil in other tables. (See
“Summary of tables.”) Many of the terms used in de-
scribing socils are defined in the Glossary.
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Soil descriptions

1—Abilene silt loam, 0 to 1 percent slopes. This is
a deep, well drained, nearly level soil on broad, smooth
uplands.

Typically, the surface layer is dark grayish brown silt
foam 12 inches thick. The subsoil is dark grayish brown
siity clay loam in the upper 5 inches, grayish brown clay
in the next 20 inches, and dark gray silty clay loam in the
lower 16 inches. The underlying material, at a depth of
53 inches, is gray silty clay loam.

Included in mapping are a few intermingled areas of
Cornick and St. Paul soils. These soils make up about 10
to 20 percent of the acreage, but the areas generally are
less than 3 acres in size.

This Abilene soil is high in natural fertility. It is alkaline
throughout except for the surface layer, which is slightly
acid to neutral. Permeability is moderately slow. Runoff is
very slow to slow. Internal drainage is slow. Plant roots
can easily penetrate the soil material. The root zone is
deep.

This soil has high potential for small grains, grain sor-
ghum, and cotton. i1t has high potential for hay and pas-
ture crops. Good tilth can be maintained by returning
crop residue to the soil. Erosion is a moderate hazard if
the soil is left bare for extended periods. Minimum tillage
and the use of cover crops following row crops help to
reduce runoff and control wind erosion.

This soil has severe limitations for trees, but Siberian
and Asiatic elm are suitable trees for the tall row in
windbreaks, and black locust, hackberry, green ash, Rus-
sian mulberry, Austrian pine, ponderosa pine, and east-
ern redcedar are suitable trees of intermediate height. If
trees are grown in windbreaks or post lots, the survival
rate generally is low, tree growth is slow, and the life
expectancy is short. This soil is suited to shrubs such as
desert willow, tamarisk, and low-growing varieties of ar-
borvitae. Bois-d'arc can be grown for use as posts, but
growth generally is slow.

This soil has medium potential for most urban uses.
The shrink-swell potential and the corrosivity to uncoated
steel are limitations that can be overcome by proper
design. The moderately slow permeability in the clay
subsoil is a limitation to use of the soil as septic tank
absorption fields. This limitation can be overcome by
increasing the size of the absorption field or by modifying
the field.

This soil has high potential for most recreation uses.
The moderately slow permeability is a limitation to the
development of camp areas and playgrounds.

This soil has high potential for the development of
habitat for openland wildlife such as quail, dove, and
rabbits. It can produce an adequate amount of food and
cover. Capability unit llc-1; Hardiand range site.

2—Altus and Grandfield soils, 0 to 1 percent
slopes. This map unit consists of deep, well drained,

nearly level soils on uplands. The Altus and Grandfield
soils are closely associated but in an irregular pattern.
Altus soils are mainly in slightly depressional areas and
Grandfield soils are on knolls or in slightly convex areas.
Individual areas of these soils are large enough to be
mapped separately, but because of their present and
predicted use the soils were not separated in mapping.
Most mapped areas consist of both Altus and Grandfield
soils; a few areas consist only of one or the other soil.

A typical area consists of about 60 percent Altus soils,
35 percent Grandfield soils, and 5 percent Dill soils. The
moderately deep to deep Dilt soils generally are in
convex areas.

Typically, Altus soils have a brown fine sandy loam
surface layer about 10 inches thick. In the upper 6
inches, the subsoil is brown fine sandy loam; between
depths of 16 and 26 inches, it is brown loam that has a
few distinct dark gray mottles; to a depth of 36 inches, it
is grayish brown clay loam that has faint gray mottles;
between depths of 36 and 44 inches, the subsoil is
grayish brown clay loam that has a few faint yellowish
and brownish mottles; and in the lowermost part, to a
depth of 64 inches, it is light brownish gray sandy clay
loam that has a few distinct yellowish brown mottles.
The substratum, to a depth of 72 inches, is light brown-
ish gray sandy clay loam that has many distinct strong
brown mottles.

Altus soils are high in natural fertility and in organic
matter content. Runoff is very slow, and permeability is
moderate. The water table is generally below a depth of
8 feet, but in some areas south and west of Dill Gity, the
water tabie is between depths of 40 and 80 inches in
wet years. Water ponds on the surface of the Altus soils
in wet seasons. Ponded areas generally are less than 30
acres in size.

Typically, Grandfield soils have a reddish brown fine
sandy loam surface layer about 8 inches thick. In the
upper 4 inches, the subsoil is reddish brown light sandy
clay loam; between depths of 12 and 53 inches, it is
yellowish red sandy clay toam. Below this, to a depth of
more than 75 inches, the substratum is yellowish red fine
sandy loam that has many white soft powdery lime
masses and calcium carbonate concretions.

Grandfield soils are medium in organic matter content
and in natural fertility. Permeability is moderate, and
runoff is very slow. The root zone is deep and the soil
material is easily penetrated by plant roots. The water
table is below a depth of 10 feet.

The soils in this map unit have high potential for culti-
vated crops and for hay and pasture. Wind erosion is a
moderate hazard if the soils are cultivated because of
the fine sandy loam surface layer. Returning crop residue
to the soil and the use of minimum tillage help to control
wind erosion and to maintain the organic matter content.

These soils have high potential for trees in windbreaks
and post lots.



These socils have high potential for most urban and
recreation uses.

These soils have high potential for the development of
habitat for openland wildlife such as dove, quail, and
rabbits. They produce an adequate amount of food and
cover. Capability unit lle-2; Sandy Prairie range site.

3—Altus and Grandfield soils, 1 to 3 percent
slopes. This map unit consists of deep, well drained,
very gently sloping soils on uplands. The Altus and
Grandfield soils are closely associated but in an irregular
pattern. Altus soils are mainly in slightly depressional
areas, and Grandfield soils are on knolls or in slightly
convex areas. Individual areas of these soils are large
enough to be mapped separately, but because of their
present and predicted use the soils were not separated
in mapping. Most mapped areas consist of hoth Altus
and Grandfield soils; a few areas consist only of one or
the other soil.

A typical area of this map unit is about 50 percent
Altus soils, 40 percent Grandfield soils, and 10 percent
Dill soils. The moderately deep Dill soils generally are in
convex areas.

Typically, Altus soils have a dark reddish gray fine
sandy loam surface layer about 7 inches thick. Brown
light sandy clay loam is in the next 12 inches. Below this,
to a depth of 46 inches, the subsoil is grayish brown
sandy clay loam that has a few distinct reddish brown
mottles; to a depth of 62 inches it is light brown sandy
clay loam that has a few faint yellowish and grayish
mottles. The substratum, 1o a depth of 75 inches, is
reddish yellow fine sandy loam.

Natural fertility and the organic matter content of Altus
soils are high. Runoff is very slow, and permeability is
moderate. The water table generally is below a depth of
B feet, but in wet years in some areas south and west of
Dill City, the water table is between depths of 40 and 60
inches. Surface ponding is common on the Altus soils in
wet seasons. Ponded areas generally are less than 30
acres in size.

Typically, Grandfield soils have a reddish brown fine
sandy loam surface layer about 10 inches thick. The
upper part of the subsoil is reddish brown light sandy
clay about 10 inches thick; the middle part is reddish
brown sandy clay loam 15 inches thick; and the lower
part, to a depth of 55 inches, is light reddish brown
sandy clay loam. The substratum, to a depth of 75
inches, is light reddish brown sandy clay loam.

The organic matter content and natural fertility of
Grandfield soils are medium. Permeability is moderate,
and runoff is slow. The root zone is deep, and the soil
material is easily penetrated by plant roots. The water
table is below a depth of 10 feet.

The soils in this map unit have high potential for culti-
vated crops and for hay and pasture. If these soils are
cultivated, wind erosion is a moderate hazard because of
the fine sandy loam surface layer. Returning crop residue
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to the soil and the use of minimum tillage help to control
wind erosion and to maintain the organic matter content.

These soils have high potential for trees in windbreaks
and post lots.

These soils have high potential for most urban and
recreation uses.

These soils have high potential for the development of
habitat for openland wildlife such as dove, quail, and
rabbits. They produce an adequate amount of food and
cover. Capability unit llle-2; Sandy Prairie range site.

4—Amber very fine sandy loam, 3 {o 8 percent
slopes. This is a deep, well drained, gently sloping to
strongly sloping soil on river escarpments between first
and second bottoms. The areas generally are 25 to 100
feet wide and a few hundred feet to more than a mile
long.

Typically, the surface layer is reddish brown very fine
sandy loam about 8 inches thick. The subsoil is yellowish
red very fine sandy loam 28 inches thick. Between 36
and 64 inches is yellowish red very fine sandy loam
stratified with thin layers of reddish brown silty clay loam.

Included with this soil in mapping are small areas of
Amber soils that have slopes of 8 to 30 percent.

The organic matter content and natural fertility are
moderate. Permeability is moderate, and runoff is rapid.
The root zone is deep and the soil material is easily
penetrated by plant roots.

This soil has low potential for cultivated crops. Slopes
and the erosion hazard are limitations. This soil has high
potential for hay and pasture. Controlling erosion and
maintaining fertility are the main concerns of manage-
ment. In the less sloping areas, a cropping system that
includes small grains or tame pasture under fertilizer and
crop residue management can help to control erosion
and maintain fertility. In the more sloping areas, this soil
is best suited to permanent pasture grasses or trees.

This soil has medium potential for trees in windbreaks
and post lots. Slope and the rapid surface runcff are
limitations.

This soil has low potential for most urban uses be-
cause of slope. This limitation is difficult to overcome
because this soil is on an escarpment of the river flocd
plain. If this soil is leveled to overcome the problem of
slope, flooding can occur.

This soil has medium potential for most recreaticn
uses because of slope.

This scil has high potential for the development of
habitat for openland wildlife. It produces an adequate
amount of food and cover for openland wildlife such as
red fox, rabbit, quail, and dove. Capability unit [Ve-3;
Loamy Bottomland range site.

5—Binger fine sandy loam, 1 to 3 percent slopes.
This is a moderately deep, well drained, very gently slop-
ing soil on uplands. Slopes are smooth and convex.
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Typically, the surface layer is reddish brown fine sandy
loam about 7 inches thick. Below this, to a depth of 24
inches, the soil material is reddish brown sandy clay
loam. The next layer, which is 4 inches thick, is red
sandy clay loam that has many fragments of red sand-
stone. Hed weakly cemented sandstone is below a
depth of 28 inches.

Included in mapping are some small areas of Shella-
barger, Quinlan, Woodward, and Dill soils. Also included
are a few areas of eroded Binger soils that have a thin
surface layer dissected by shallow rills.

Natural fertility and the organic matter content are
medium. Permeability is moderate. Runoff is slow. Tilth is
good. The root zone is moderately deep, and the soil
material is easily penetrated by plant roots.

This soil has high potential for small grains, grain sor-
ghum, cotton, and peanuts. It also has high potential for
tame pasture and for hay crops. Maintaining fertility and
controlling wind and water erosion are the major man-
agement problems. A cropping system that includes the
use of crop residue, cover crops, stubble mulching, and
minimum tillage protects the soils from wind erosion,
increases the water intake rate, reduces runoff, and
helps to maintain fertility. Crops respond well to fertilizer
that is applied in accordance with the results of soil
tests.

This soil has medium potential for trees in windbreaks
and post lots. The major limitations are depth to sangd-
stone and the low available water capacity.

This soil has high potential for most urban uses. If
public sewer systems are used, there are no significant
limitations for houses and light industrial buildings with-
out basements. This soil has a limitation for use as
septic tank absorption fields because of the depth to
sandstone. But this limitation can be overcome by in-
creasing the size of the absorption field or by modifying
the fisld.

This soil has high potential for development of recrea-
tion facilities such as picnic areas, camp areas, play-
grounds, hunting areas, and golf courses.

This soit has high potential for development of habitat
for openland wildlife such as quail, dove, and rabbits. It
produces an adequate amount of focd and cover. Capa-
bility unit lie-2; Sandy Prairie range site.

6—Binger fine sandy loam, 3 to 5 percent slopes.
This is a moderately deep, well drained, gently sloping
soil on uplands. Slopes are smooth and convex.

The surface layer is reddish brown fine sandy ioam
about 7 inches thick. The subsoil ranges from reddish
brown sandy clay loam in the upper part to reddish
brown fine sandy loam at a depth of 20 inches. Red
weakly cemented sandstone is below a depth of 32
inches.

Included in mapping are small areas of Shellabarger,
Quinlan, Woocdward, and Dill soils. Also included are a

few areas of eroded Binger soils that have a thin surface
layer dissected by rills.

Natural fertility and the organic matter content are
medium. Permeability is moderate. Runoff is medium.
The root zone is moderately deep.

This soil has medium potential for smali grains, grain
sarghum, cotton, and peanuts. Yields are good. Medium
fertility, the hazard of wind erosion, and the rapid surface
runoff are limitations. The use of crop residue, stubble
mulch, cover crops, minimum tillage, and terraces can
help in obtaining higher yields, in reducing runoff and
wind erosion, and in maintaining fertility.

This soil has medium potential for trees in windbreaks
and post lots. The main limitations are depth to sand-
stone and the low available water capacity.

This soil has high potential for most urban uses. Depth
to sandstone is a limitation for septic tank absorption
fields. This limitation can be overcome by increasing the
size of the absorption field or by modifying the field.

This soil has high potential for the development of
recreation facilities such as camp areas, picnic areas,
playgrounds, golf courses, and hiking paths. It can with-
stand heavy foot traffic under a variety of weather condi-
tions.

This soil has high potential for the development of
habitat for openland wildlife such as quail, rabbits, and
doves. It can produce an adequate amount of food and
cover. Capability unit Ille-2; Sandy Prairie range site.

7—Carey silt loam, 1 to 3 percent slopes. This is a
deep, well drained, very gently sloping soil on uplands.
Slopes are smooth and convex. The areas are 5 to more
than 150 acres in size.

Typically, the surface layer is brown silt loam about 10
inches thick. The upper part of the subsoil is dark red-
dish gray silt loam; the middle part, which is 22 inches
thick, is reddish brown clay loam; and the lower part, to
a depth of 44 inches, is light reddish brown clay loam.
The next layer is light reddish brown loam 10 inches
thick. Red silty sandstone is at a depth of 54 inches.

included in mapping are areas of Woodward silt loam
and St. Paul silt loam and areas, which are less than 1
acre in size, of Quinlan soils. In a few areas, the Carey
soil has slopes of less than 1 percent and in other areas
it has slopes of more than 3 percent.

Natural fertility is high. Permeability is moderate.
Runoff is slow. Tilth is good. The soil material is easily
penetrated by plant roots. The root zone is deep.

This soil has high potential for crops such as cotton,
wheat, grain and forage sorghum, alfalfa, and pasture
crops. To maintain fertility and tilth, crop residue should
be returned to the soil. Water erosion is a moderate
hazard.

This soil has medium potential for trees in windbreaks
and post lots. Tree growth is somewhat limited by the
medium available water capacity.
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This soil has medium potential for most urban uses.
Low strength is a limitation to the use of this soil as sites
for houses and small commercial buildings. This limita-
tion can be overcome by good design and careful instal-
lation.

This soil has high potential for the development of
recreation facilities such as campgrounds, picnic areas,
playing fields, and golf courses.

This soil has high potential for the development of
habitat for openland wildlife such as quail, rabbits, doves,
and songbirds. It can produce large amounts of food and
cover. Capability unit lle-1; Loamy Prairie range site.

8—Carey silt loam, 3 to 5 percent slopes. This is a
deep, well drained, gently sloping scil on uplands. It is
generally on smooth, convex hillsides and hilltops.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil, to a depth of 44 inches, is
reddish brown clay loam. It is underlain by the red, alka-
line silty sandstone parent material.

Included in mapping are a few areas of St. Paul,
Obaro, Woodward, and Quinlan soils. Also included are a
few areas of eroded Carey soils that have a thin surface
layer dissected by rills. The rills are less than 100 feet
apart and average 1 foot in depth.

Natural fertility is moderate to high. Permeability is
moderate. Runoff is medium. The root zone is deep.

This soil has medium potential for row crops and small
grains. High yields can be obtained. Slope is a limitation.
This soil has high potential for pasture crops. Controlling
water erosion and maintaining or improving soil structure
and fertility are the major concerns of management.
Growing high-residue crops and returning the residue
from these crops to the soil increases water intake, re-
duces runoff, and helps to maintain the content of organ-
ic matter. f a soil-depleting crop such as cotion is
grown, a winter cover crop should be grown next to help
reduce erosion.

This soil has medium potential for trees in windbreaks
and post lots. Runoff, slope, and the medium available
water capacity limit tree growth; however, some free
species can attain fair growth on this soil.

This scil has medium potential for most urban uses.
Low strength is the main limitation, ‘but it can be over-
come by adding sandy material to the soil to increase
strength. There are no significant limitations to the use of
this soil for septic tank absorption fields.

This soil has high potential for most recreation uses;
however, slope is a limitation for playgrounds. This limita-
tion can be overcome by leveling and smoothing.

This soil has high potential for the development of
habitat for openland wildiife. It produces an adequate
amount of food and cover for openland wildlife such as
quail, doves, and rabbits. Capability unit llle-1; Loamy
Prairie range site.
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9—Clairemont silt loam, occasionally flooded. This
is a deep, well drained, nearly level soil on bottom lands
that are flooded occasionally.

Typically, the surface layer is reddish brown calcare-
ous silt loam about 8 inches thick. Between depths of 9
and 44 inches, the soil material is reddish brown calcare-
ous silt loam that has a few thin lenses of loam and fine
sandy loam. Below this, to a depth below 62 inches, it is
reddish brown calcarecus loam that has a few thin strata
of fine sandy loam.

Included in mapping are a few areas of Port silt loam
and Yahola fine sandy loam.

Natural fertility is high. Permeability is moderate. The
root zone is deep.

This soil has high potential for crops such as cotton,
alfalfa, wheat, and grain sorghum and for use as tame
pasture. Maintaining soil structure and fertility and con-
trolling floods are the main concerns of management.
Flooding has been reduced in areas of this soil by estab-
lishing upstream watershed protection projects and by
building farm ponds. The use of minimum tillage, cover
crops, and stubble mulch helps to maintain soil structure
and fertility and to increase the water intake rate.

This soil has high potential for trees in windbreaks and
post lots.

This soil has low potential for urban uses. The hazard
of flooding is the major limitation. Flood control meas-
ures have been applied to upstream watersheds; howev-
er, high frequency and high intensity rains can still cause
some flooding.

This soil has low potential for most recreation uses
because of flooding. It has high potential for the devel-
opment of habitat for openland wildlife in areas that are
protected by upstream flood control structures. This soil
can produce an excellent quality and quantity of food
and cover for openland wildlife such as rabbits, doves,
and quail. Capability unit llw-1; Loamy Bottomland range
site.

10—Clairemont silt loam, frequently flooded. This
is a deep, well drained soil in entrenched channels of
meandering streams. The channels range from 100 to
500 feet in width but are dominantly 100 to 300 feet.
They are 8 to about 25 feet deep. The streambanks are

3 to 15 feet high and are vertical in places. Slopes are

mainly 5 to 30 percent. In many places, ‘narrow horizon-
tal benches occur in a series from the top of the escarp-
ment to the stream channel. These benches are less
than 15 feet wide, and the slopes are mainly 0 to 3
percent. The recent deposits of sediment and debris
indicate that this soil is frequently filooded.

Typically, the surface layer is reddish brown calcare-
ous silt loam about 10 inches thick. Between depths of
10 and 70 inches, the soil material is reddish brown
calcareous silt loam stratified with thin lenses of fine
sandy loam and silty clay loam.
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Natural fertility and the organic matter content are
high. Permeability is moderate. The hazard of flooding is
severe.

Included in mapping are some areas of Port silt loam
and a few areas of Yahola fine sandy loam.

This soil is not suited to cultivated crops or hay. The
major limitations are the hazard of frequent flooding and
steep slopes. In some of the more gently sloping areas
this soil can be used for tame pasture. Most of the
acreage is in native grasses and trees,

This soil has high potential for trees in windbreaks or
post lots.

This soil has very low potential for urban and recrea-
tion uses because of the flood hazard and the slope.

This soil has high potential for the development of
habitat for openland wildlife such as rabbits and quail. It
can produce an adequate amount of food and cover.
Capability unit Vw-2; Loamy Bottomland range site.

11—Cordell silty clay loam, 1 to 5 percent slopes.
This is a shallow, somewhat excessively drained, very
gently sloping to sloping soil on uplands. Slopes are
smooth and convex.

Typically, the surface layer is reddish brown silty clay
loam about 6 inches thick. The subsoil is red silty clay
loam that is about 10 percent silistone fragments which
are less than 1 inch in diameter. Red, hard siltstone is
below a depth of 14 inches.

Included in mapping are a few areas of Quinlan soils
and areas of Carey silt loam.

Natural fertility and the organic matter content are
medium. The available water capacity is low because
this soil is shallow. Permeability is moderately slow, and
runoff is medium to rapid.

This soil has low potential for cultivated crops. The
main limitations are shallowness, the low available water
capacity, and the moderately slow permeability. This sail
has medium potential for tame pasture and range. Water
erosion is a hazard if cultivated crops are grown. A
cropping system that includes the use of minimum til-
lage, stubble mulch, and cover crops helps to reduce
runoff and control erosion.

This soil has low potential for trees in windbreaks or
post lots. The main limitations are shallowness to bed-
rock and the low available water capacity.

This soil has low potential for most urban uses. The
main limitations are shallowness to bedrock and the
hazard of erosion.

This soil has medium potential for most recreation
uses. |t has high potential for the development of natural
scenic areas and picnic areas.

This soil has low potential for the development of
wildiife habitat. It does not produce suitable amounts of
food and cover for most species of openland wildlife.
Capability unit IVe-1; Red Shale range site.
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12—Cordell-Rock outcrop complex, 2 to 15 per-
cent slopes. This complex consists of shallow, well
drained, very gently sloping to moderately steep soils
and outcrops of siltstone that are in broad areas in
canyons and on hillsides and ridgetops on uplands (fig.
1). Cordell soils and Rock outcrop are so intermingled
that they could not be separated in mapping at the scale
used.

Cordell silty clay loam makes up 40 to 55 percent of
each mapped area. Typically, the surface layer is reddish
brown silty clay loam about 6 inches thick. The subsoil is
red silty clay loam that is 10 percent fragments of red
siltstone. Hard, red siltstone is at a depth of 14 inches.

Natural fertility and the organic matter content are
medium. The available water capacity is low because
this soil is shallow. Permeability is moderately slow, and
runoff is medium to rapid.

Rock outcrop, which is hard, red siltstone, makes up
25 to 35 percent of each mapped area. Runoff is rapid.

Included in mapping and making up 15 to 20 percent
of each mapped area is a very shallow soil that is similar
to this Cordell soil except that it has reddish brown silty
clay loam 4 to 10 inches thick over red, hard siltstone.
This included soil is low in natural fertility and in available
water capacity. Permeability is moderately slow, and
runoff is medium to rapid.

This complex has low potential for farming and for
urban uses. Shallowness to rock, the low available water
capacity, and the moderately slow permeability are limi-
tations that are very difficult to overcome.

This complex has low potential for trees in windbreaks
and post lots, Some trees can be grown, but their growth
is limited by the low available water capacity and the
shallowness to bedrock.

This complex has medium potential for most recrea-
tion uses. It has high potential, in the more gently sloping
areas, for the development of natural scenic areas and
picnic areas.

This complex has low potential for the development of
habitat for openland wildlife. It does not produce an
adequate amount cf food and cover. Capability unit Vie-
1; Cordell part in Red Shale range site, Rock outcrop
part not assigned to a range site.

13—Cornick-Rock outcrop complex, 1 to 12 per-
cent slopes. This complex consists of very shallow, well
drained, very gently sloping to strongly sloping soils and
outcrops of gypsum on hilltops and hillsides and in can-
yocns on the uplands. The Cornick soil and Rock outcrop
are so intermingled that they could not be separated in
mapping at the scale used.

Cornick silt loam makes up 50 to 65 percent of each
mapped area. Typically, the surface layer is brown silt
loam about 7 inches thick. White gypsum abruptly under-
lies the surface layer.

Natural fertility is low because this soil is very shallow.
The organic matter content in the upper 5 to 10 inches is



12

high, but this soil is limited in productivity because it is
very shallow. The available water capacity is low. Perme-
ability is moderate. Runoff is medium to rapid, depending
on slope.

Rock outcrop makes up 25 to 35 percent of each
mapped area. It is weathered gypsum, 0 to 5 inches
thick, over unaltered gypsum. Runoff is rapid.

included in mapping and making up 10 to 20 percent
of each mapped area is a socil that is similar to this
Cornick soil but has 10 to 20 inches of brown silt loam
over gypsum. This included scil is medium in natural
fertility and is high in organic matter content. Productivity
is limited by the shallowness 1o gypsum and by the low
available water capacity. Permeability is moderate, and
runoff is slow. Also included are areas of Carey silt loam
and St. Paul silt loam.

This complex has low potential for farming and for
urban uses. Shallowness to gypsum is a limitation that is
difficult to overcome.

This complex has low potential for trees in windbreaks
and post lots because of the shallowness to gypsum
bedrock and the low available water capacity.

This complex has medium to low potential for most
recreation uses. It has high potential for the development
of natura! scenic areas.

This complex has low potential for the development of
habitat for openiand wildlife because it does not produce
adequate food and cover for wildlife such as quail, rab-
bits, doves, and songbirds. Capability unit Vis-1; Cornick
part in Gyp range site, Rock outcrop part not assigned to
a range site.

14—Devol loamy fine sand, 0 to 3 percent slopes
(W). This is a deep, well drained, nearly level to very
gently sloping soil on uplands. The relief is uneven and
consists of low crests separated by valleys.

Typically, the surface layer is reddish brown loamy fine
sand about 12 inches thick. The upper part of the subsail
is reddish brown fine sandy loam about 7 inches thick.
Below that, to a depth of 36 inches, the subsoil is red
fine sandy loam. Next, reddish yellow fine sandy loam
extends to a depth of 64 inches. Red, weathered sand-
stone is below a depth of 64 inches.

Included in mapping are some small areas of Pratt
loamy fine sand and Dill fine sandy loam. Also included
are a few areas of a soil that is similar to this Devoi soil
but has sandstone at a depth of 40 to 60 inches and
areas of a soil that has a sandy clay loam subsoil that
extends to a depth of more than 80 inches. In a few
areas in the eastern part of the county the scils have a
loamy fine sand surface layer 20 to 40 inches thick and
a sandy clay loam subsoil.

Natural fertility and the organic matter content are
medium. Permeability is moderately rapid, and runoff is
very slow. The roct zone is deep.

This soil has medium potential for cultivated crops.
The main limitations are the severe hazard of wind ero-
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sion, which is due to the sandy texture of this soil, and
medium fertility. This soil has high potential for pasture
and hay crops. A cropping system that includes crops
that produce large amounts of residue that can be re-
tained on the surface and that includes the use of fertiliz-
er, cover crops, and stubble mulch helps to reduce wind
erosion and to maintain fertility.

This soil has medium potential for trees in windbreaks
and post lots. The main limitations are the sandy texture
and medium fertility.

This soil has high potential for most urban uses. It has
medium potential for most recreation uses. The main
limitation is the sandy texture which can cause this soil
and its vegetative cover to deteriorate if the soil is sub-
jected to heavy foot traffic.

This soil has high potential for the development of
habitat for openland wildlife such as red fox, rabbits,
quail, and songbirds. It can produce excellent cover and
food. Capability unit lile-3; Deep Sand range site.

15—Devol loamy fine sand, 3 to 8 percent siopes
(W). This is a deep, well drained, gently sloping to slop-
ing soil on uplands. This soil is on low crests and in
narrow valleys between the crests. The relief is uneven.

Typically, the surface layer is yellowish red loamy fine
sand about 15 inches thick. The subsoil, to a depth of 42
inches, is red fine sandy loam. Below this, 1o a depth of
60 inches, the soil material is red fine sandy lcam. Red,
weakly cemented sandstone is below a depth of 60
inches.

Included in mapping are some areas of Pratt loamy
fine sand and Dill fine sandy loam. Also included are a
few areas of a soil that is similar to this Devol soil but
has sandstone at a depth between 40 and 60 inches
and a soil that has a sandy clay loam subsoil that ex-
tends to a depth below 6C inches.

Natural fertility and the organic matter content are
medium. Permeability is moderately rapid, and runoff is
very slow. The root zone is deep.

This soil has medium potential for cultivated crops.
The main limitations are its sandy texture, which results
in a high wind erosion hazard, slope, and medium fertil-
ity. This soil has high potential for hay and pasture. A
cropping system that includes crops that produce a large
amount of residue which can be returned to the soil and
that includes the use of fertilizer, cover crops, and stub-
ble mulch can protect the soil from wind erosion and
maintain fertility.

This soil has medium potential for trees in windbreaks
and post lots. The main limitations are its sandy texture
and medium fertility.

This soil has high potential for most urban uses. Slope
is a limitation for small commercial buildings, but this
timitation can easily be overcome by land leveling.

This soil has high potential for the development of
habitat for openland wildlife such as quail and rabbits. It
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produces adequate cover and fair food crops. Capability
unit IVe-5; Deep Sand range site.

16—Devol-Grandfield complex, 0 to 3 percent
slopes (W). This complex consists of deep, well drained
soils on uplands. The Devol and Grandfield soils are so
intermingled that they could not be separated in mapping
at the scale used.

Devol lpamy fine sand makes up 40 to 55 percent of
each mapped area. Typically, the surface layer is reddish
brown loamy fine sand about 18 inches thick. The sub-
soil, to a depth of 50 inches, is reddish brown fine sandy
loam. Below this, to a depth of 64 inches, the soil materi-
al is reddish brown loamy fine sand.

Natural fertility and the organic matter content are
medium. Permeability is moderately rapid, and runoff is
very siow. The root zone is deep.

Grandfield loamy fine sand makes up 35 to 45 percent
of each mapped area. Typically, the surface layer is
reddish brown lcamy fine sand about 12 inches thick. In
the next 4 inches the soil material is reddish brown fine
sandy lcam. Below this, to a depth of 32 inches, it is
reddish brown sandy clay lcam, and next, to a depth of
42 inches, the soil material is yellowish red fine sandy
loam. Below that, a layer of yellowish red fine sandy
loam extends to a depth of 64 inches.

Natural fertility and the organic matter content are
medium. Permeability is moderate, and runoff is very
slow. The soil material is easily penetrated by plant
roots. The root zone is deep.

Included in mapping are some areas of a soil that has
a clayey subsoil which has mottles at a depth of about
20 inches. Also included are a few areas of eroded soils.

This complex has medium potential for cultivated
crops. The main limitations are medium fertility and the
sandy texture which makes the soils susceptible to wind
erosion. This complex has high potential for hay and
pasture. A cropping system that utilizes crop residue and
uses cover crops, fertilizer, and stubble mulch helps to
maintain fertility and control wind erosion.

These soils have medium potential for trees in wind-
breaks and post lots. The main limitations are medium
fertility, the sandy texture, and the medium available
water capacity.

These soils have high potential for most urban uses.
They have medium potential for most recreation uses.
The main limitation is the sandy texture which can cause
these soils and their vegetative cover 1o deteriorate if
subjected to heavy foot traffic. This limitation can be
overcome by using a sod-type grass cover and by fertiliz-
ing intensively to keep the grass vigorous.

These soils have high potential for the development of
habitat for openland wildlife such as quail and rabbits.
They produce excellent food and cover for wildlife. Capa-
bility unit lile-3; Deep Sand range site.
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17—Devol-Grandfield complex, 3 to 8 percent
slopes {W). This complex consists of deep, well drained,
gently sloping to sloping soils on uplands. The Devol and
Grandfield soils are so intermingled that they could not
be separated in mapping at the scale used.

Devol loamy fine sand makes up 50 to 60 percent of
each mapped area. Typically, the surface and subsurface
layers are reddish brown loamy fine sand about 16
inches thick. The upper part of the subsoil, to a depth of
28 inches, is reddish brown fine sandy loam; the lower
part, to a depth of 46 inches, is yellowish red fine sandy
loam. Below that, to a depth of 72 inches, the soil
material is yellowish red loamy fine sand. Natural fertility
and the organic matter content are medium. Permeability
is moderately rapid, and runoff is very slow. The root
zone is deep.

Grandfield loamy fine sand makes up 20 to 40 percent
of each mapped area. Typically, the surface layer is
reddish brown loamy fine sand about 12 inches thick.
The next layer is reddish brown fine sandy loam about 4
inches thick. Below this, to a depth of 28 inches, the soil
material is reddish brown sandy clay loam, and to a
depth of 42 inches it is yellowish red fine sandy loam.
Below that, a layer of yellowish red fine sandy loam
extends to a depth of 62 inches.

Natural fertility and the organic matter content are
medium. Permeability is moderate, and runoff is very
slow. The root zone is deep.

included in mapping are small areas of Pratt loamy
fine sand. Also included is a sail that has buried horizons
of clay loam that extend to a depth of more than 60
inches, a few small areas of soils that have slopes of as
much as 12 percent, and a few small areas of eroded
soils.

This complex has medium potential for cultivated
crops. The main limitations are medium fertility, the
sandy texture, which makes the scils highly susceptible
to wind erosion, and slope. This complex has high poten-
tial for use as pasture. A cropping system that includes
crops that produce a targe amount of residue which can
be returned to the soil and that includes the use of
fertilizer, cover crops, and stubble mulch helps to main-
tain fertility, control wind erosion, and increase the water
intake rate.

These soils have medium potential for trees in wind-
breaks and post lots. The main limitations are medium
fertility, medium available water capacity, and the sandy
texture.

This complex has high potential for most urban uses.
It has medium potential for small industrial buildings be-
cause of slope. This limitation can be overcome by land
leveling.

This complex has medium potential for maost recrea-
tion uses. The main limitation is the sandy texture which
reduces the capacity of the soils to withstand heavy foot
traffic. The soils are unstable and deteriorate easily. This
limitation can be overcome by using a sod-type grass
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cover. Good management is needed to keep the grass
vigorous.

This complex has high potential for the development
of habitat for openland wildlife such as red fox, rabbits,
and quail. Capability unit 1Ve-5; Deep Sand range site.

18—Dill fine sandy loam, 1 to 3 percent slopes.
This is a moderately deep, well drained, very gentiy slop-
ing scil on uplands. Slopes are smooth and convex.

Typically, the surtace layer is reddish brown fine sandy
foam about 14 inches thick. The subsoil, to a depth of 33
inches, is reddish brown fine sandy loam. Red, weakly
cemented sandstone that has thin bands of calcareous,
dark red sandstone is below a depth of 33 inches.

Included in mapping are small areas of Binger fine
sandy loam, Grandfield fine sandy loam, and Quinlan
soils. Afso included are a few areas of Dill soils that
have slopes of 0 to 1 percent and a few areas of soils
that have slopes of 3 to 5 percent.

The organic matter content and natural fertility are
medium. Permeability is moderately rapid. Runoff is slow.
The root zone is moderately deep.

This soil has high potential for cotton, small grains,
grain sorghum, and wheat. It has high potential for hay
and pasture. The main management concerns are con-
trolling wind and water erosion and maintaining or im-
proving soil structure and fertility. A cropping system that
includes high-residue crops and that uses fertilizer, cover
crops, stubble mulch, and minimum tillage helps to main-
tain or improve soil structure and fertility. It also helps to
control wind and water erosion by maintaining a vegeta-
tive cover that protects the soil in windy periods, and by
increasing the water intake rate, which in turn reduces
runoff.

This soil has medium potential for trees in windbreaks
and post lots.

This soil has high potential for most urban uses; how-
ever, it has a moderate limitation for dwellings with base-
ments and a severe limitation for septic tank absorption
fields. The main limitation is depth to bedrock. If dwell-
ings with basements are to be built on this socil, the
bedrock can be excavated, but excavation costs are
often prohibitive. If this soi! is used as a site for septic
tank absorption fields, the limitation can be overcome by
increasing the size of the absorption area or by modify-
ing the filter field.

This soil has high potential for the development of
recreation facilities such as picnic areas, campgrounds,
playgrounds, and golf courses. It has high potential for
the development of habitat for openland wildlife such as
quail, rabbits, and doves. It produces an adequate
amount of food and cover. Capability unit tlle-2; Sandy
Prairie range site.

19—Dill-Quinlan complex, 1 to 3 percent slopes.
This complex consists of moderately deep and shallow,
well drained, very gently sloping soils on uplands. The
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Dill and Quinlan soils are so intermingled that they could
not be separated in mapping at the scale used. Slopes
are smooth and convex.

Dill fine sandy loam makes up about 30 to 50 percent
of each mapped area. Typically, the surface layer is
reddish brown fine sandy loam about 10 inches thick.
The subscil, to a depth of 34 inches, is red fine sandy
loam. Red, weakly consolidated sandstone is below a
depth of 34 inches.

Natural fertility and the organic matter content are
medium. Permeability is moderately rapid. Runoff is slow.
The root zone is moderately deep.

Quinlan fine sandy loam makes up about 20 to 30
percent of each mapped area. Typically, the surface
layer is reddish brown fine sandy loam about 6 inches
thick. The subsoil, to a depth of 14 inches, is red fine
sandy loam. Red, weakly cemented sandstone is below
a depth of 14 inches.

This soil is calcareous throughout. Natural fertility and
the organic matter content are low. Permeability is mod-
erately rapid. Runoff is medium. The available water ca-
pacity is low.

Included in mapping are small areas of Woodward silt
loam. Also included are small areas of Binger fine sandy
loam and Grandfield fine sandy loam and a few small
areas of eroded soils.

This complex has medium to low potential for farming
and for urban uses. Depth to bedrock and the low availa-
ble water capacity are the main limitations.

This complex has medium to low potential for trees in
windbreaks and post lots. The limitations are depth to
bedrock and the low available water capacity.

This complex has high to medium potential for the
development of habitat for openland wildlife. The Quinlan
soil is limited by its shallowness to bedrock. This com-
plex can produce a good to fair amount of food and
cover. Capability unit llle-2; the Dill soil is in Sandy Prai-
rie range site, the Quinlan soil is in Shallow Prairie range
site.

20—DIll-Quinlan complex, 3 to 5 percent slopes.
This complex consists of moderately deep and shallow,
well drained, gently sloping soils on uplands. Slopes are
smooth and convex. The Dill and Quinlan soils are so
intermingled that they could not be separated in mapping
at the scale used.

Dill fine sandy loam makes up about 25 to 45 percent
of each mapped area. Typically, the surface layer is
reddish brown fine sandy loam about 8 inches thick. The
subsoil, to a depth of 32 inches, is red fine sandy loam
that is underlain by red, weakly cemented sandstone.

Natural fertility and the organic matter content are
medium. Permeability is moderately rapid. Runoff is
medium. The root zone is moderately deep.

Quinlan fine sandy loam makes up about 25 to 35
percent of each mapped area. Typically, the surface
layer is reddish brown fine sandy loam about 6 inches
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thick. The subsoil is red fine sandy loam about 8 inches
thick. Red, weakly consclidated sandstone is at a depth
of 14 inches.

This soil is calcareous throughout. Natural fertility and
the organic matter content are low. Permeability is mod-
erately rapid. Runoff is rapid. The available water capac-
ity is low.

Included in mapping are small areas of Woodward silt
loam, Binger fine sandy loam, and Grandfield fine sandy
loam and a few small areas of eroded soils.

This complex has medium to low potential for farming
and for most urban uses. Depth to bedrock and the low
available water capacity are the main limitations.

This complex has medium to low potential for trees in
windbreaks and post lots. The limitations are depth to
bedrock and the low available water capacity.

This complex has high potential for most recreation
uses; however, the Quinlan soil is limited for use as
playgrounds because of its shallowness to rock.

This complex has high to medium potential as habitat
for openland wildlife. The Quinlan soil is limited because
of its shallowness to bedrock and low availabie water
capacity. This complex can produce a good to fair
amount of food and cover. Capability unit IVe-4; the Dill
soil is in Sandy Prairie range site, the Quinlan soil is in
Shallow Prairie range site.

21~Dill-Quinlan complex, 5 to 12 percent slopes.
This complex consists of moderately deep and shallow,
well drained, sloping 1o strongly sloping soils in canyons
and swales and on hillsides and hilllops on uplands.
Slopes are complex. The Dill and Quinlan soils are so
intermingled that they could not be separated in mapping
at the scale used.

Dill fine sandy loam makes up about 50 to 60 percent
of each mapped area. Typically, the surface layer is
reddish brown fine sandy loam about 7 inches thick. The
subsoil is reddish brown fine sandy loam 21 inches thick.
Red, weakly cemented sandstone is below a depth of 28
inches.

Natural fertility and the organic matter content are
medium. Permeability is moderately rapid. Runoff is
rapid. The root zone is moderaiely deep.

Quinlan fine sandy loam makes up about 30 to 40
percent of each mapped area. Typically, the surface
layer is reddish brown fine sandy loam about 7 inches
thick. The subsecil is reddish brown fine sandy loam 12
inches thick. Red, weakly cemented sandstone is below
a depth of 19 inches.

This soil is calcareous throughout. Natural fertility and
the organic matter content are low. Permeability is mod-
erately rapid. Runoft is rapid. The available water capac-
ity is low,

Included in mapping are small areas of Woodward silt
lcam and a few outcrops of bedrock.

This complex has low potential for farming and for
urban uses. The limitations are slope and the shallow-
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ness to bedrock of the Quinlan soils. They are very
difficult to overcome.

This complex has low potential for trees in windbreaks
and post lots. The major limitations are depth to bedrock
and slopes.

This complex has medium potential for most recrea-
tion uses. The Quinlan soil is limited for use as play-
grounds because of its shallowness to bedrock and
slope.

This complex has medium potential for the develop-
ment of habitat for openland wildlife. The Quinlan soil is
limited because of slope, shallowness, and low available
water capacity. This complex produces a fair to poor
amount of food and cover. Capability unit Vie-2; the Dill
soil is. in Sandy Prairie range-site, the Quinlan soil is in
Shallow Prairie range site.

22—Dodson silt loam, 0 to 1 percent slopes. This is
a deep, well drained, nearly level soil on smooth, broad
upland terraces. Slopes mainly are convex. Areas are 15
to more than 160 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 18 inches thick. The upper part of the sub-
soil, which is 12 inches thick, is brown silty clay loam,
and the lower part, to a depth of about 70 inches, is
brown silty clay. Brown to reddish brown silty to clayey
redbed sediment is below a depth of 70 inches.

Included in mapping are a few small areas of St. Paul,
Carey, and Cornick soils.

Natural fertility is high. Permeability is moderately slow,
and runoff is slow. The root zone is deep.

This soil has high potential for small grains, grain sor-
ghum, and cotton. It has high potential for hay and pas-
ture. Good tilth is maintained by returning crop residue to
the soil. Erosion is a moderate hazard unless a vegeta-
tive cover is maintained to protect the soil. The use of
winter cover crops following row crops and minimum
tillage helps to reduce runoff and to control wind erosion.

If trees are grown in windbreaks and post lots, their
survival rate generally is low, their growth is slow, and
their life expectancy is short.

This soil has medium potential for most urban uses.
The limitations are a moderate shrink-swell potential and
low strength. They can be overcome by proper design
and installation. The clayey subsoil, which is moderately
slowly permeable, is a limitation for septic tank absorp-
tion fields, but this limitation can be overcome by in-
creasing the size of the absorption area or by modifying
the filter field.

This soil has medium potential for the development of
recreation facilities such as camp areas and playgrounds
because the moderately slow permeability of the clayey
subsoil causes water to pond on the surface.

This soil has high potential for the development of
habitat for openland wildlife such as quail, doves, and
rabbits. It can produce an adequate amount of food and
cover. Capability unit lic-1; Hardland range site.
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23—Dougherty-Eufaula complex, 3 to 8 percent
slopes (W). This complex consists of deep, well drained,
gently sloping to sloping soils on uplands in the eastern
part of the county near Colony. The topography is undu-
lating to hummocky. Dougherty and Eufaula soils in this
complex are so intermingled that they could not be sepa-
rated in mapping at the scale used.

Dougherty loamy fine sand makes up 40 to 60 percent
of each mapped area. Typically, the surface layer is
brown loamy fine sand about 6 inches thick. The subsur-
face layer is light brown loamy fine sand about 20 inches
thick. The upper part of the subsocil, to a depth of 42
inches, is red sandy clay loam, and the lower part is red
fine sandy loam that extends to a depth of 51 inches.
Below that, light red loamy fine sand extends to a depth
of 72 inches.

Natural fertility and the organic matter content are
medium. Permeability is moderate. Runoff is slow. The
root zone is deep.

Eufaula loamy fine sand makes up 25 to 40 percent of
each mapped area. Typically, the surface layer is pale
brown loamy fine sand about 8 inches thick. The subsur-
face layer is pink fine sand that extends to a depth of 40
inches. Below that, to a depth of 72 inches, the soil
material is yellowish red fine sand that has thin reddish
lamellae of loamy fine sand.

Natural fertility and the organic matter content are low.
Permeability is rapid. Runoff is very slow. The root zone
is deep. The available water capacity is low.

included in mapping are small areas of a soil that is
similar to this Dougherty soil but has a combined surface
and subsurface layer less than 20 inches thick. Also
included are a few small areas of a soil that has sand-
stone at a depth below 40 inches.

This complex has low potential for cultivated crops. It
has high potential for use as permanent pasture. Wind
erosion is a severe hazard if cultivated crops are grown.
Maintaining sail structure and fertility are other manage-
ment concerns. Maintaining a vegetative cover helps to
control wind erosion. Growing high-residue crops and
returning the residue to the soil help to maintain soil
structure and fertility.

This complex has medium to low potential for trees in
windbreaks and post lots.

This complex has high potential for most urban uses.
It has low potential for sanitary landfills because the
percolation rate is rapid in the sandy substratum, and
contamination of underground water is a hazard. This
limitation can be overcome by backfilling the lower part
of the trench with slowly permeable soil material.

This complex has medium potential for most recrea-
tion uses. The limitation is the sandy texture which re-
duces the capacity of the soils to withstand intensive
foot traffic.

These soils have medium potential for the develop-
ment of habitat for openland wildlife. They produce a fair
amount of food and cover for wildlife such as red fox,
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quail, and rabbits. Capability unit IVe-5; Deep Sand Sa-
vannah range site.

24—Grandfield fine sandy loam, 0 to 1 percent
slopes. This is a deep, well drained, nearly level soil on
uplands. Siopes are smooth and mainly are convex.

Typically, the surface layer is reddish brown fine sandy
loam about 12 inches thick. In the upper part, the subsoil
is reddish brown fine sandy loam about 6 inches thick; in
the next part it is reddish brown sandy clay loam about 9
inches thick; at a depth of 27 inches the subsoil is red
sandy clay loam; and in the lowermost part, to a depth of
ahout 56 inches, it is red fine sandy loam. Below this, to
a depth of 72 inches, the soil material is red fine sandy
loam.

Included in mapping are small areas of Binger fine
sandy foam and a soil that is similar to this Grandfield
soil but has mottles below a depth of 20 inches. Also
included are some ponded areas that mainly are less
than 3 acres in size and a few small areas of soils that
have buried herizons at a depth below 40 inches.

The organic matter content and natural fertility are
medium. Permeability is moderate, and runoff is very
slow. The soil material is easily penetrated by plant
roots. The root zone is deep.

This soil has high potential for cultivated crops, hay,
and pasture. Wind erosion is a moderate hazard if this
soit is cultivated. The use of crop residue, minimum til-
lage, and stubble mulch helps to control wind erosion.

This soil has high potential for trees in windbreaks and
post lots.

This soil has high potental for most urban and recrea-
tion uses. It has high potential for the development of
habitat for openland wildlife such as red fox, doves,
rabbits, and quail. Capability unit lle-2; Sandy Prairie
range site.

25—Grandfield fine sandy loam, 1 to 3 percent
slopes. This is a deep, well drained, very gently sloping
soil on uplands. Slopes are smooth and mainly are
convex.

Typically, the surface layer is reddish brown fine sandy
loam about 10 inchas thick. The next layer is reddish
brown fine sandy loam 8 inches thick. Between depths
of 18 and 36 inches, the soil material is reddish brown
sandy clay loam. Below that, it is red fine sandy loam
that extends to a depth of 56 inches. Red fine sandy
loam is below a depth of 56 inches.

Included in mapping are a few ponded areas that are
mainly less than 3 acres in size. Also included are small
areas of Binger fine sandy loam and a few areas of soils
that have a buried horizon below a depth of 40 inches.

Natural ferlility and the organic matter content are
medium. Permeability is moderate. Runoff is slow. The
root zone is deep.

This soil has high potential for cultivated crops, hay,
and pasture. Wind and water erosion are a hazard if
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cultivated crops are grown. Maintaining soil structure and
fertility are other management concerns. A cropping
system that includes the use of cover crops, fertilizer,
crop residue, stubble muich, and minimum tillage helps
to control erosion and maintain soil structure and fertility.

This soil has high potential for trees in windbreaks and
post lots,

This soil has high potential for most urban and recrea-
tion uses. It has high potential for the development of
habitat for openland wildlife such as red fox, quail, and
rabbits. Capability unit llle-2; Sandy Prairie range site.

26—Grandfield fine sandy loam, 3 to 5 percent
slopes. This is a deep, well drained, gently sloping soil
on rounded hilltops and hillsides and in swales, on up-
lands. Slopes are smooth and mainly are convex.

Typically, the surface layer is reddish brown fine sandy
loam about 7 inches thick. The upper part of the subsoil
is reddish brown fine sandy loam about 9 inches thick;
the middle part is reddish brown sandy clay loam that
extends to a depth of 35 inches; and the lower part,
which is 20 inches thick, is red fine sandy loam. The
substratum, at a depth below 55 inches, is red fine
sandy loam.

Natural fertility and the organic matter content are
medium. Permeability is moderate. Runoff is medium.
The root zone is deep.

This soil has high potential for cultivated crops, hay,
and pasture. Wind and water erosion are a moderate
hazard if cultivated crops are grown. Maintaining soil
structure and fertility are other management concerns. A
cropping system that returns crop residue to the soi! and
that includes the use of fertilizer, cover crops, stubble
mulch, and minimum tillage helps to control erosion and
maintain soil structure and fertility.

This soil has medium potential for trees in windbreaks
and post lots. Its potential is limited because of slope
and the medium available water capacity.

This soil has high potential for most urban and recrea-
tion uses; however, slope is a moderate limitation to the
development of small commercial buildings and play-
grounds. This limitation can easily be overcome by land
leveling.

This soil has high potential for the development of
habitat for openland wildlife such as doves, rabbits, and
quail. It produces fair seed crops and good cover. Capa-
bility unit llle-2; Sandy Prairie range site.

27—Hardeman fine sandy loam, 1 to 3 percent
slopes. This is a deep, well drained, very gently sloping
soil that generally is on upland foot slopes.

Typically, the surface layer and subsurface layer are
reddish brown fine sandy loam about 14 inches thick.
The subsoil is reddish brown fine sandy loam that ex-
tends to a depth of 50 inches. The substratum, below a
depth of 50 inches, is reddish brown, calcareous, moder-
ately alkaline fine sandy loam.
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Included in mapping are small areas of Woodward silt
loam and Reinach very fine sandy loam.

The organic matter content and natural fertility are
medium. Permeability is moderately rapid, and runoff is
slow. The soil material is easily penetrated by plant
roots. The root zone is deep. Tilth is good and the soil
can be worked within a wide range of moisture content.

This soil has high potential for cultivated crops, hay,
and pasture. Erosion is a moderate hazard if cultivated
crops are grown. A cropping system that returns crop
residue to the sail and that includes the use of cover
crops, fertitizer, minimum tillage, and stubble mulch helps
to control erosion. It can also help to maintain soil struc-
ture and fertility.

This soil has high potential for trees in windbreaks and
post lots and for most recreation uses.

This soil has high potential for most urban uses, but it
has medium potential for local roads and streets. The
main limitation is low strength.

This soil has high potential for the development of
habitat for openland wildlife. It produces an adequate
amount of cover and food. Capability unit Ille-2; Sandy
Prairie range site.

28—Hardeman fine sandy loam, 3 to 5 percent
slopes. This is a deep, well drained, gently sloping soil
on foot slopes and hillsides and in swales on uplands.
Slopes mainly are concave.

Typically, the surface layer is brown fine sandy loam
about 14 inches thick. The subsoil, to a depth of 50
inches, is reddish brown, mildly alkaline fine sandy loam.
Below that, the substratum is reddish brown, calcareous,
moderately alkaline fine sandy loam to a depth of 72
inches.

Included in mapping are a few small areas of Wood-
ward silt loam, Shellabarger fine sandy loam, and Binger
fine sandy loam.

Natural fertility and the organic maiter content are
medium. Permeability is moderately rapid, and runoff is
medium. The soil material is easily penetrated by roots.
The roct zone is deep.

This soil has medium potential for cotton, wheat, and
grain sorghum. It has high potential for hay and pasture.
Erosion is a moderate hazard if cultivated crops are
grown. Maintaining soil structure and fertility are other
management concerns. Winter cover crops following row
crops, crop residue, stubble mulch, fertilizer, and mini-
mum tillage help to control erosion and maintain soil
structure and fertility.

This soil has high potential for trees in windbreaks and
post lots,

This soil has high potential for most urban uses. It has
low potential for sanitary landfills because of the hazard
of seepage of liquid wastes, which can cause contamina-
tion of underground water. This limitation can be over-
come by backfiling the bottom of the trench with imper-
vious clayey material.
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This soil has high potential for most recreation uses. It
has medium potentiali for playground areas such as
baseball diamonds or tennis courts, mainly because of
slope. This limitation can be overcome by land leveling
or smoothing.

This soil has high potential for the development of
habitat for openland wildlife such as red fox, rabbit, quail,
and doves. Capability unit llle-2; Sandy Prairie range site.

29—Hardeman fine sandy loam, 5 to 8 percent
slopes. This is a deep, well drained, sloping soil on foot
slopes and hillsides and in swales on uplands. Slopes
mainly are concave.

Typically, the surface layer is reddish brown fine sandy
loam about 13 inches thick. The subsoil, 10 a depth of 27
inches, is reddish brown fine sandy loam. Below this,
reddish brown fine sandy loam extends tc a depth of
more than 69 inches.

Included in mapping are small areas of Woodward silt
loam, Dill fine sandy loam, Quinlan fine sandy loam, and
a few outcrops of bedrock.

The organic matter content is medium. Permeability is
moderately rapid, and runoff is medium. The soil material
is easily penetrated by plant roots. The root zcne is
deep.

This soil has low potential for cultivated crops. Its
potential is limited because of slope and the severe
erosion hazard. This soil has high potential for hay and
pasture, Controlling erosion and maintaining soil struc-
ture and fertility are the main concerns of management.
A cropping system that returns crop residue to the soil,
that uses winter cover crops following row crops, and
that uses fertilizer and stubble mulch helps to reduce
erosion and maintain soil structure and fertility.

This soil has high potential for trees in windbreaks and
post lots.

This soil has medium potential for some urban uses.
Low strength due to the high silt content is a limitation
for local roads and streets. Slope is a limitation for small
commercial buildings. This limitation can be overcome by
extensive shaping and cutting and filling.

This soil has high potential for most recreation uses.
Slope is a limitation for playgrounds, baseball diamonds,
and tennis courts, which require a nearly level surface.

This soil has high potential for the development of
habitat for openland wildlife. It produces adequate fcod
and cover. Capability unit IVe-4; Sandy Prairie range site.

30—0Obaro siity clay loam, 1 to 3 percent slopes.
This is a moderately deep, very gently sloping soil on
uplands. Slopes are smooth and convex.

Typically, the surface layer is reddish brown silty clay
loam about 8 inches thick. The subsoil is red silty clay
loam 18 inches thick. Below a depth of 26 inches, the
soil material is red silty clay loam that has many soft
bodies and concretions of calcium carbonate. Consoli-
dated redbed shale is below a depth of 38 inches.
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included in mapping are a few small areas of Carey
silt loam and areas of a soil that does not have calcium
carbonate accumulations. Also included are a few areas
of soils that have weathered redbed shale within a depth
of 20 inches.

Natural fertility and the organic matter content are
high. Permeability is moderate. Runoff is medium. The
roct zone is moderately deep.

This soil has medium potential for cotton, wheat, grain
sorghum, hay, and pasture. The main limitation is the
silty texture of the surface layer, which causes the sur-
face to crust and thus reduces the water intake rate. A
cropping system that includes the use of high-residue
crops, cover crops, and minimum tillage can increase the
water intake rate, reduce runoff, and improve soil struc-
ture.

This soil has low potential for trees in windbreaks and
post lots. The main limitations are depth to bedrock and
the low available water capacity.

This soil has medium potential for most urban uses.
The main limitation is the shrink-swell potential. It can be
overcome by good design and careful installation.

This soil has medium potential for most recreation
uses. The main limitation is the silty clay loam texture,
which causes the soil to become slick and sticky when
wet.

This soil has high potential for the development of
habitat for openland wildlife such as quail, rabbits, and
songbirds. Capability unit Ille-1; Loamy Prairie range site.

31—0baro slity clay loam, 3 to 5 percent slopes.
This is a moderately deep, gently sloping soil on up-
lands. Slopes are smooth and mainly are convex.

Typically, the surface layer is red, calcareous silty clay
loam about 8 inches thick. The next layer, to a depth of
22 inches, is red, calcareous silty clay loam. Below this,
to a depth of 31 inches, the soil material is red, calcare-
ous silty clay loam that is about 20 percent soft bodies
and hard concretions of calcium carbonate. Redbed
shale is below a depth of 31 inches.

Included in mapping are a few small areas of Carey
silt loam and areas of a soil that is similar to this Obaro
soil but has clay loam texture at a depth between 10 and
40 inches. Also included are a few areas of soils that
have weathered redbed shale within a depth of 20
inches and a few areas of soils that have slopes of as
much as 7 percent.

Natural fertility and the organic matter content are
high. Permeability is moderate. Runoff is medium. The
root zone is moderately deep.

This soil has medium potential for cultivated crops,
hay, and pasture. The main limitation is the silty clay
loam texture of the surface layer, which causes the sur-
face to crust and thus reduces the water intake rate and
increases runoff. Growing high-residue crops and return-
ing the crop residue to the soil can help to increase the
water intake rate and reduce runoff.



WASHITA COUNTY, OKLAHOMA

This scil has low potential for trees in windbreaks and
post lots. The main limitations are depth to bedrock and
the low available water capacity.

This soil has medium potential for most urban uses.
The main limitation is the shrink-swell potential. It can be
overcome by good design and careful installation.

This soil has medium potential for most recreation
uses. The main limitations are the silty clay loam texture,
which causes surface crusting, makes the soil poorly
suited to intensive foot traffic, and causes the soil to dry
out slowly after rain.

This soil has high potential for the development of
habitat for openland wildlife such as red fox, quail, and
rabbits. Capability unit IVe-3; Loamy Prairie range site.

32—Obaro silty clay loam, 2 to 5 percent slopes,
eroded. This is a moderately deep, gently sloping,
eroded soil on hillsides and in swales. Because of ero-
sion, most of the topsoil has been lost, the subsoil is
exposed in places, and many small rills and gullies have
formed. Slopes are complex and are concave or convex.

Typically, the surface layer is red calcareous silty clay
loam about 5 inches thick. In the upper part, to a depth
of 17 inches, the subsoil is red silty ¢lay loam; and in the
lower part, to a depth of 36 inches, it is red silty clay
loam that is 15 to 20 percent soft bodies and concre-
tions of calcium carbonate. Stratified silty and clayey
redbeds are below a depth of 36 inches.

Included in mapping are small areas of Cordell silty
clay loam and Carey silt loam. A soil that is similar to this
Obaro soil but has a clay loam subsoil makes up about
25 percent of the mapped areas. Also included are a few
areas of gravelly soils and a few areas of soils that have
slopes ranging to 7 percent.

Natural fertility and the organic matter content are low.
Permeability is moderate. Runotf is medium. The root
zone is moderately deep.

This soil has low potential for cultivated crops. The
main limitations are low fertility, rapid surface runoff, and
the silty clay lcam texture, which causes surface crusting
and a slow water intake rate and accelerates erosion. A
cropping system that includes the use of high-residue
crops and returns the crop residue to the soil and that
uses fertilizer, cover crops, and stubble mulch can help
to maintain fertility, reduce surface crusting, increase the
water intake rate, and control erosion.

This soil has low potential for trees in windbreaks and
post lots. The main limitations are low fertility and the
low available water capacity.

This soil has medium potential for most urban uses.
The main limitation is the shrink-swell potential. It can be
overcome by good design and careful installation.

This soil has medium potential for most recreation
uses. The main limitation is the silty clay loam texture,
which causes poor trafficability when the soil is wet and
causes the soil to dry out slowly after rain.
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This soil has medium potential for the development of
habitat for openland wildlife such as quail, rabbits, and
doves. The main limitation is low fertility due to the
eroded condition of this soil. This soil produces only a
fair amount of food and cover for wildlife. Capability unit
IVe-2; Loamy Prairie range site.

33—Pond Creek fine sandy loam, 0 to 1 percent
slopes. This is a deep, well drained, nearly level soil on
broad, high upland terraces. Slopes are smooth.

Typically, the surface layer is brown fine sandy loam
about 10 inches thick. The upper part of the subsoil is
brown silty clay loam 31 inches thick; the middle part, to
a depth of 60 inches, is yellowish red silty clay loam; and
the lower part, to a depth of 78 inches, is yellowish red
silt loam.

Included in mapping are a few small areas of Shella-
barger fine sandy loam, Hardeman fine sandy loam, and
St. Paul silt loam. Also included are a few areas of soils
that have a lighter colored surface layer.

Natural fertility and the organic matter content are
high. Permeability is moderately slow, and runoff is slow.
The root zone is deep.

This soil has high potential for cotton, wheat, grain
sorghum, and peanuts and for hay and pasture. Wind
erosion is a moderate hazard. Growing high-residue
crops and returning the crop residue to the soil and the
use of winter cover crops following row crops help to
reduce wind erosion.

This scil has high potential for trees in windbreaks and
post lots. It has medium potential for most urban uses; it
has low potential for use as septic tank absorption fields
because the subsoil has moderately slow permeability.
This limitation can be overcome by increasing the size of
the absorption area or by modifying the field.

This soil has medium potential for most recreation
uses. The main limitations are the moderately slow per-
meability and slow runoff. A well designed and carefully
installed surface drainage system can overcome these
limitations.

This soil has high potential for the development of
habitat for openland wildlife such as red fox, quail,
doves, and rabbits. Capability unit 1-1; Sandy Prairie
range site.

34—Pond Creek fine sandy loam, 1 to 3 percent
slopes. This is a deep, well drained, gently sloping soil
on broad, high upland terraces. Slopes are smooth and
convex.

Typically, the surface layer is brown fine sandy loam
about 10 inches thick. The subscil, to a depth of 34
inches, is dark brown silty clay loam; to a depth of 59
inches, it is reddish brown silty clay loam; and below
that, it is reddish brown silt loam that extends to a depth
of 72 inches or more.
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Included in mapping are a few small areas of Shella-
barger fine sandy loam, Hardeman fine sandy loam, and
St. Paul silt loam.

Natural fertility and the organic matter content are
high. Permeability is moderately slow, and runoff is slow.
The root zone is deep.

This soil has high potential for cotton, wheat, and grain
sorghum and for hay and pasture. Erosion is a moderate
hazard. Maintaining soil structure and fertility are other
management concerns. A cropping system that includes
the use of crop residue, cover crops, fertilizer, minimum
tillage, and stubble mulch helps to control erosion and to
maintain soil structure and fertility.

This soil has high potential for trees in windbreaks and
post lots. It has medium potential for most urban uses. It
has low potential for use as septic tank absorption fields
because the subsoil has moderately slow permeability.
This limitation can be overcome by increasing the size of
the absorption area or by modifying the filter field.

This soil has medium potential for most recreation
uses. The main limitation is the moderately slow parme-
ability. Water ponds on the surface after heavy rains. A
well designed and carefully installed surface drainage
system can overcome this limitation.

This soil has high potential for the development of
habitat for openland wildlife such as red fox, rabbits, and
quail. Capability unit lle-2; Sandy Prairie range site.

35—Port silt loam. This is a deep, well drained,
nearly level soil on flood plains that are occasionally
flooded.

Typically, the surface layer is brown silt loam about 10
inches thick. Next, the soil material is reddish brown silty
clay loam 30 inches thick. Below that, to a depth of 60
inches, the substratum is reddish brown silt loam.

Included in mapping are a few areas of Clairemont silt
loam and Woodward silt loam. Also included are small
areas of Port silty clay loam.

Natural fertility and the organic matter content are
high. Permeability is moderate. Runoff is slow. The root
zone is deep.

This soil has high potential for cotton, grain sorghum,
and wheat and for hay and pasture. Occasional flooding
is a hazard. If this soil is grazed or tilled when wet, the
surface compacts. Growing high-residue crops and re-
turning the crop residue to the soil and the use of winter
cover crops following row crops help to maintain soil
structure. Flood control structures and farm ponds have
been constructed in upstream watersheds to help reduce
flooding.

This soil has high potentia! for trees in windbreaks and
post lots.

This soil has low potential for most urban uses. The
main limitation is the hazard of flooding (fig. 2).

This soil has low to medium potential for most recrea-
tion uses because of the flood hazard. Surface drainage
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is a problem during rainy periods because of the slow
runoff.

This soil has high potential for the development of
habitat for openland wildlife such as red fox, rabbits,
quail, and doves. It can produce adequate food and
cover. Capability unit llw-1; Loamy Bottomland range
site.

36—Pratt loamy fine sand, 5 to 12 percent slopes
(W). This is a deep, well drained, sloping to strongly
sloping soil on hummocky uplands. The relief is uneven
and consists of low dunes separated by narrow valleys.

Typically, the surface layer is reddish brown loamy fine
sand about 10 inches thick. The subsoil, to a depth of 18
inches, is reddish brown loamy fine sand and is slightly
more clayey than the surface layer. Below that, the soil
material is yellowish red loamy fine sand that extends to
a depth of more than 72 inches.

Included in mapping are a few areas of Devol loamy
fine sand.

The organic matter content and natural fertility are low.
Permeability is rapid. Runoff is slow. The root zone is
deep.

This soil has low potential for cultivated crops. The
main limitations are low fertility, strong slopes, and the
severe hazard of erosion. This soil is best suited to
permanent grasses, which provide protection from ero-
sion.

This soil has medium potential for trees in windbreaks
and post lots. The main limitations are low fertility, low
available water capacity, and slope. Some trees can be
grown, and growth is fair.

This soil has low potential as a site for sanitary facili-
ties such as sewage lagocns and sanitary landfills be-
cause the seepage of liquid wastes is a hazard. It has
medium potential for dwellings, small commercial build-
ings, and other urban uses because of slope.

This soil has medium potential for most recreation
uses. The main limitation is the sandy texture which can
cause the soil and its vegetative cover to deteriorate if
subjected to heavy foot traffic. Slope is a iimitation for
playgrounds.

This soil has medium potential for the development of
habitat for openland wildlife such as quail, rabbits, and
doves. It can produce only a fair ameount of food and
cover. Capability unit Vle-6; Deep Sand range site.

37—AQuinlan-Obaro complex, 5§ to 12 percent
slopes. This complex consists of shallow and moderate-
ly deep, well drained, sloping and strongly sloping soils
on ridge crests and hillsides and along canyons in the
uplands. The Quinlan and QObaro soils are so intermin-
gled that they could not by separated in mapping at the
scale used.

Quinlan loam makes up 50 to 65 percent of each
mapped area. Typically, the surface layer is reddish
brown calcareous loam about 6 inches thick. The sub-
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soil, to a depth of 17 inches, is red calcareous loam.
Below that, the soil materiali is light red calcareous sandy
siltstone,

Natural fertility and the organic matter content are low.
Permeability is moderately rapid, and runoff is rapid. The
available water capacity is low. The root zone is shallow.

Obaro silty clay loam makes up 20 to 35 percent of
each mapped area. Typically, the surface layer is reddish
brown calcareous silty clay loam about 8 inches thick.
The subsoil, to a depth of 23 inches, is red calcareous
silty clay loam; and to a depth of 33 inches it is red
calcareous silty clay loam that has a few soft bodies of
calcium carbonate. Red calcareous shale is below a
depth of 33 inches.

Natural fertility and the organic matter content are
high. Permeability is moderate. Runoff is rapid. The root
zone is moderately deep.

Included in mapping are some small areas of Carey
silt loam and some rock outcrops. Also included are a
tew areas of Cordell silty clay loam.

This complex has very low potential for cultivated
crops, hay, and pasture. The major limitations are depth
to bedrock, slope, and the low available water capacity.
These soils are best suited to native grass.

This complex has low potential for trees in windbreaks
and post lots because these soils are too shallow, too
steep, and too droughty.

This complex has low potential for most urban and
recreation uses. The main limitations are depth to bed-
rock and slope. This complex has high potentiat for de-
velopment of natural scenic areas.

This complex has medium potential for the develop-
ment of babitat for openland wildlife such as doves,
quail, and rabbit, The soils can produce a fair amount of
food and cover. Capability unit Vie-4; the Quinlan soil is
in Shallow Prairie range site, the Obaro soil is in Loamy
Prairie range site.

38—AQuinlan-Rock outcrop complex, 8 to 20 per-
cent slopes. This complex consists of shallow, well
drained, sloping to steep soils and outcrops of sand-
stone. The areas of this complex are on ridge crests, in
swales, and along canyon escarpments on uplands.
Slopes mainly are 8 to 20 percent, but they range to 45
percent on the escarpments. The Quinlan soils and Rock
outcrop are so intermingled that they could not be sepa-
rated in mapping at the scale used.

Quinlan soils make up 30 to 50 percent of each
mapped area. Typically, the surface layer is reddish
brown calcareous loam about 6 inches thick. The sub-
soil, which extends to a depth of 15 inches, is red calcar-
eous loam. Red sandstone that has concretions or
threads of calcium carbonate in crevices of the sand-
stone is below a depth of 15 inches.

Natural fertility and the organic matter content are low.
Permeability is moderately rapid, and runoff is rapid. The
available water capacity is low. The root zone is shallow.
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Rock outcrop makes up 25 to 50 percent of each
mapped area. In some areas of Rock outcrop, a 3 inch
layer of reddish brown calcareous fine sandy loam over-
lies the red calcareous sandstone. Runoff is rapid.

Inciuded in mapping are a few small areas of Harde-
man very fine sandy loam and St. Paul silt loam.

This complex has low potential for farming because of
the shallowness to rock, sandstone outcrops, and steep
slopes. It is best suited to native grass.

This complex has low potential for urban uses and for
trees in windbreaks and post lots. The main limitations
are shallowness to bedrock and steep slopes.

This complex has low potential for most recreation
uses, but it has high potential for the development of
natural scenic areas.

This complex has low potential for the development of
habitat for openland wildlife such as red fox, quail, and
rabbits because it cannot produce adequate food and
cover. Capability unit Vlis-2; the Quinlan part is in Shal-
low Prairie range site, the Rock outcrop part was not
assigned to a range site.

39—Quinlan-Woodward complex, 2 to 5 percent
slopes, eroded. This complex consists of shallow and
moderately deep, well drained, gently sloping, eroded
soils on ridge crests and hillsides and in drainageways
on uplands. Because of erosion, most of the topsoil has
been lost, the subsoil is exposed in places, and small
rills and gullies have formed. The Quinlan and Wood-
ward soils are so intermingled that they could not be
separated in mapping at the scale used.

Quinlan loam makes up 60 to 75 percent of each
mapped area. Typically, the surface layer is yellowish red
loam about 4 inches thick. The subsoil is red loam that
extends to a depth of 14 inches. It is underlain by light
red, weakly consolidated sandy siltstone.

Natural fertility and the organic matter content are low.
Permeability is moderately rapid. Runoff is rapid. The
available water capacity is low, and the root zone is
shallow.

Woodward loam makes up 20 to 35 percent of each
mapped area. Typically, the surface layer is reddish
brown calcareous loam about 6 inches thick. The sub-
soil, which extends to a depth of 24 inches, is yellowish
red calcareous loam. It is underiain by reddish yeliow,
calcareous sandy siltstone.

Natural fertility and the organic matter content are
medium. Permeability is moderate. Runoft is medium.
The root zone is moderately deep.

included in mapping are a few gullied areas and areas
where bedrock outcrops.

These soils have low potential for cultivated crops.
Depth to bedrock and the low available water capacity
are the main limitations. These soils have medium poten-
tial for use as tame grass pasture. The main limitations
are depth to bedrock, medium to rapid runoff, and the
erosion hazard. Maintaining a permanent grass cover
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helps to increase the water intake rate and to decrease
runoff and erosion.

These soils have low to medium potential for trees in
windbreaks and post lots. The Quinlan soil is not suited
to trees because it has a shallow root zone and low
available water capacity. The moderately deep Wood-
ward soil is suitable for selected trees, but the low avail-
able water capacity is a limitation.

This complex has low potential for most urban uses.
The major limitation is depth to rock.

This complex has medium potential for most recrea-
tion uses. The main limitation is depth to bedrock. For
playgrounds, slope is also a limitation.

This complex has medium potential for the develop-
ment of habitat for openland wildlife. The main limitation
is the low to medium available water capacity, which
reduces the amount of food and cover for wildlife such
as quail, doves, and rabbits. Capability unit IVe-2; Quin-
lan soil is in Shallow Prairie range site, the Woodward
soil is in Loamy Prairie range site.

40—Quinlan-Woodward complex, 5 to 12 percent
slopes. This complex consists mainly of small areas of
shallow and moderately deep, well drained, sloping and
strongly sloping soils on ridge crests and hillsides on
uplands. In some areas along canycn escarpments,
slopes are steeper. The Quinlan and Woodward soils are
so intermingled that they could not be separated in map-
ping at the scale used.

Quinlan loam makes up 45 to 60 percent of each
mapped area. Typically, the surface layer is reddish
brown calcareous loam about 6 inches thick. The sub-
soil, which extends to a depth of 18 inches, is red calcar-
aous loam. Light red calcareous sandy siltstone is below
a depth of 19 inches.

Natural fertility and the organic matter content are low.
Parmeability is moderately rapid, and runoff is rapid. The
available water capacity is low, and the root zone is
shallow.

Woodward loam makes up 20 to 35 percent of each
mapped area. Typically, the surface layer is reddish
hrown calcareous loam about 8 inches thick. The sub-
soil, which extends to a depth of 32 inches, is yellowish
red calcareous iloam. It is underlain by red calcareous
sandy siltstone.

Natural fertility and the organic matter content are
medium. Permeability is moderate. Runoff is medium to
rapid, depending on the siope. The root zone is moder-
ately deep.

Included in mapping are small areas of Caray silt loam,
Obaro silty clay loam, and Rock outcrop.

This complex has low potential for cultivated crops,
hay, and pasture. The major limitations are depth to
bedrock, slope, and the low available water capacity.
These soils are best suited to native grass.
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This complex has low potential for trees in windbreaks
and post lots because the soils are too shallow, steep,
and droughty.

This complex has low potential for most urban and
recreation uses because of the depth to bedrock and
slope. It has high potential for the development of natu-
ral scenic areas.

This complex has medium potential for the develop-
ment of habitat for openland wildlife such as doves,
quail, and rabbit, It can produce a fair amount of food
and cover. Capability unit Vle-4; the Quinlan soil is in
Shallow Prairie range site, the Woodward soil is in
lLoamy Prairie range site.

41—Quinlan and DIl solls, 2 to 12 percent slopes,
severely eroded. This map unit consists of shallow and
moderately deep, very gently sloping to strongly sloping
soils on ridgetops, hillsides, and along drainageways on
uplands. These soils have a surface layer that has been
thinned by erosion and is winnowed. Rills and gullies are
common.

This unit is made up of Quinlan soils and Dill soils
intermingled in an irregular pattern. Individual areas of
these soils are large enough to be mapped separately,
but because of their present and predicted use the soils
were not separated in mapping. Most mapped areas
consist of both Quinlan and Dill soils; a few areas con-
sist only of one or the other soil. A typical area consists
of about 70 percent Quinlan soils, 20 percent Dill soils, 5
percent Woodward soils, and 5§ percent Bock outcrop.

Typically, Quinlan soils have a surface layer of reddish
brown, calcareous fine sandy loam about 5 inches thick.
Below this, a layer of red, calcareous fine sandy loam
extends to a depth of 16 inches. Red, caicareous sand-
stone is below a depth of 16 inches.

Quinlan soils are low in natural fertility and organic
matter content. Permeability is moderately rapid. Runoft
is rapid. The root zone is shallow.

Typically, Dill soils have a reddish brown fine sandy
loam surface layer about 5 inches thick. The subsoail, to a
depth of 27 inches, is reddish brown fine sandy loam. It
is underlain by red, noncalcareous sandstone.

Dill soils are medium in organic matter content and
natural fertility. Permeability is moderately rapid. Runoff
is slow. The root zone is moderately deep.

These soils have low potential for cultivated crops,
hay, and pasture. They are best suited to native grasses.
The main limitations are depth to bedrock, low fertility,
low available water capacity, and a severe hazard of
erosion.

These soils have low potential for trees because of
depth to bedrock and the low available water capacity.
They have low potential for most urban uses mainly
because of depth to rock, low fertiity, and a severe
hazard of erosion.

These soils have low potential for most recreation
uses. The major limitations are depth to rock, slope, and
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a severe hazard of erosion. They have low to medium
potential for use as habitat for openland wildlife such as
quail, doves, and rabbits because they do not produce
adequate food and cover. Capability unit Vle-3; Eroded
Prairie range site.

42—Reinach silt loam. This is a deep, well drained,
nearly level soil on low stream terraces. This soil is
flooded once in about 10 years or more. Slopes are
plane to slightly convex.

Typically, the surface layer is brown silt loam about 8
inches thick. The layer below that is reddish gray silt
loam about 20 inches thick. The subsoil is reddish brown
silt loam and extends to a depth of 39 inches. Below
that, to a depth of 74 inches, the soil material is reddish
brown silt loam.

Included in mapping are a few small areas of soils that
have a fine sandy loam overburden 9 to 28 inches thick
and some small areas of Port silt loam and Hardeman
fine sandy loam.

Natural fertility and the organic matter content are
high. Permeability is moderate, and runoff is slow. The
root zone is deep, and the soil material is easily pene-
trated by plant roots.

This soil has high potential for small grains, grain sor-
ghum, cotton, hay, and pasture. Good tilth is maintained
by returning crop residue to the soil.

This soil has high potential for trees in windbreaks and
post lots.

This soil has high potential for most urban uses in the
higher terrace areas that are never flooded. In the lower
terrace areas, which are subject to rare flocding, this soil
has low potential for urban uses.

This soil has high potential for most recreation uses;
however, on low terraces that are subject to flooding it
has medium potential for camping areas.

This soil has high potential for the development of
habitat for openland wildlife such as quail, songbirds,
and rabbits. It produces an adequate amount of food and
cover. Capability unit 1-2; Loamy Bottomland range site.

43—Retrop silty clay loam. This is a deep, some-
what poorly drained, nearly level scil on the flood plains
of tributary streams throughout the county. It is flooded
frequently for brief periods. The water table fluctuates,
but it generally is within a depth of 2 1/2 to 4 feet. The
recent clogging of pronounced channels has caused the
water table to rise.

Typically, the surface layer is reddish brown, calcare-
ous silty clay loam about 7 inches thick. To a depth of
30 inches the soil material is reddish brown, calcareous
silt loam. Below that, it is reddish brown, calcareous sifty
clay loam that extends to a depth of more than 64
inches.

Included in mapping are a few areas of a soil that is
less than 18 percent clay and that is noncalcareous in
the upper 24 inches. Also included are a few areas of

23

Dill and Quinlan soils that have trapped drainageways
which result in a high water table.

Natural fertility is high. Permeability is moderate.
Runoff is slow. The depth of the root zone varies accord-
ing to the depth to water,

This soil has low potential for cultivated crops. The
main limitations are the high water table and the hazard
of flooding. This soil is well suited to use as pasture and
to native grasses.

This scil has low potential for trees in windbreaks and
post lots. The major limitation is the high water table.

This soil has low potential for most urban and recrea-
tion uses. The major limitations are the high water table
and the hazard of flooding.

This soil has low potential for the development of
habitat for openland wildlife such as rabbits, quail, and
doves. The main limitations are the high water table and
the hazard of flooding. Capability unit Vw-1; Subirrigated
range site.

44—Shellabarger fine sandy loam, 1 to 3 percent
slopes. This is a deep, well drained, very gently sloping
soil on upland terraces above the Washita River. Slopes
are smooth and convex. The areas are broad.

Typically, the surface layer is reddish brown fine sandy
loam about 11 inches thick. The upper part of the sub-
soil is reddish brown sandy clay loam 15 inches thick,
and the lower part is yellowish red fine sandy loam that
extends to a depth of 48 inches. Below that, the soil
material is reddish yellow fine sandy loam.

Included in mapping are a few small areas of Pond
Creek fine sandy loam, Binger fine sandy loam, and
Hardeman fine sandy loam. Also included are a few
areas of soils that have a gravelly fine sandy loam sur-
face layer and some gravel in the subsoil.

Natural fertility and the organic matter content are
moderate. Permeability is moderate. Runoff is medium.
Tilth is good, and this soil can be worked within a wide
range of moisture conditions. The root zone is deep and
the soil material is easily penetrated by plant roots.

This soil has high potential for row crops and small
grains. It also has high potential for use as pasture and
for hay crops. It responds well to fertilizer. Good tilth is
maintained by returning crop residue to the socil. Erosion
by wind or water is a moderate hazard if cultivated crops
are grown. Minimum tillage and the use of cover crops
help to reduce runoff and control wind erosion.

This soil has high potential for farmstead windbreaks
and post lots.

This soil has high potential for most urban uses. It has
few limitations as a site for dwellings, light industrial
buildings, sanitary landfills, and septic tank filter fields
because of its depth, gentle slopes, loamy texture, and
moderate permeability.

This soil has high potential for recreation uses such as
camp areas, picnic areas, playgrounds, and paths and
trails.
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This soil has high potential for the development of
habitat for openland wildlife such as quail, rabbits, and
songbirds because it can produce grain and seed crops,
grasses and legumes, and wild herbaceous plants. Capa-
bility unit lle-2; Sandy Prairie range site.

45—Shellabarger fine sandy loam, 3 to 5§ percent
slopes. This is a deep, well drained, gently sloping soil
on upland alluvial terraces above the Washita River.
Slopes are smooth and convex. The areas generally are
long and narrow to wide in shape, and they average
more than 50 acres in size.

Typically, the surface layer is reddish brown fine sandy
loam about 13 inches thick. It is winnowed in the upper 8
inches. The upper part of the subscil, to a depth of 18
inches, is reddish brown sandy clay loam; the middle
part, to a depth of 42 inches, is red sandy clay loam; and
the lower part, to a depth of 53 inches, is red fine sandy
loam. Below that, the substratum is red fine sandy loam
that extends to a depth of 75 inches.

Included in mapping are small areas of Binger fine
sandy loam and Hardeman fine sandy loam. Also includ-
aed are small areas of a soil that has a gravelly fine
sandy loam surface layer and some gravel in the subsoil.

Natural fertility and the organic matter content are
moderate. Permeability is moderate. Runoff is medium.
Tilth is good. The root zone is deep and the soil material
is readily penetrated by plant roots.

This soil has high potential for row crops and small
grains. It also has high potential for use as pasture and
for hay crops. It responds well to fertilizer that is applied
according to recommendations from soil tests. Good tilth
is maintained by returning crop residue to the soil. Ero-
sion by wind or water is a moderate hazard if cultivated
crops are grown. Minimum tillage and the use of cover
crops help to reduce runoff and control wind erosion.

This soil has high potential for trees in farmstead wind-
breaks and post lots.

This soil has high potential for most urban uses. It has
high potential for recreation uses such as camp areas,
picnic areas, playgrounds, and golf courses.

This soil has high potential for the development of
habitat for openland wildlife such as quail, doves, and
rabbits because it can produce grain and seed crops,
grasses and legumes, and wild herbaceous plants. Capa-
bility unit llle-2; Sandy Prairie range site.

46—St. Paul silt loam, 0 to 1 percent slopes. This is
a deep, well drained, nearly level soil on uplands. Slopes
are smooth and mainly are convex. Some areas are
more than 200 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 16 inches thick. In the upper 5 inches the
subsoil is brown silty clay loam; to a depth of 38 inches
it is reddish brown silty clay loam; and in the lower part,
to a depth of 42 inches, it is light reddish brown, calcare-
ous siity clay loam. Below that, the substratum is light
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reddish brown, calcareous silt loam that extends to a
depth of 60 inches.

Included in mapping are a few small areas of Pond
Creek soils and Carey soils. Also included are a few
outcrops of bedded gypsum that are less than one-half
acre in size.

Natural fertility and the organic matter content are
high. Permeability is moderately slow. Runoff is slow.
Tilth is good. The root zone is deep.

This soil has high potential for wheat, grain sorghum,
and cotton and for hay and pasture crops. It responds
well to fertilizer. Growing high-residue crops and return-
ing the crop residue to the soil help to maintain fertility
and good tilth and to increase the water intake rate.

This soil has moderate limitations for trees in wind-
breaks and post lots. Tree growth is somewhat restricted
by the moderately slow permeability of the subsaoil.

This soil has medium potential for most urban uses.
The main limitation for houses and small commercial
buildings is the shrink-swe!l potential. This limitation can
be overcome by good design and careful installation.
The main limitation for use as septic tank absorption
fislds is the moderately slow permeability of the subsail.
This limitation can be overcome by increasing the size of
the absorption area or by modifying the field.

This soil has high potential for most recreation uses. It
is well suited to the development of facilities such as
campgrounds, picnic areas, and playing fields because of
its loamy texture and the nearly level slopes.

This soil has high potential for the development of
habitat for openland wildlife such as quail, doves, and
rabbits because it can produce an adequate amount of
food and cover. Capability unit lle-1; Loamy Prairie range
site.

47—St. Paul silt loam, 1 to 3 percent slopes. This is
a very gently sloping soil on smooth, convex uplands.
The areas generally are broad, and some are more than
200 acres in size.

Typically, the surface layer is brown silt loam about 8
inches thick. In the upper few inches the subsoil is
brown silty clay loam; below that it is reddish brown silty
clay loam that extends to a depth of 50 inches; and in
the lower part it is reddish brown clay loam that extends
to a depth of 60 inches or more.

Included in mapping are a few small areas of Carey
soils, Tillman soils, Pond Creek soils, and a few small
areas of gypsum outcrops.

Natural fertility and the organic matter content are
high. Permeability is moderately slow. Runoff is medium.
Tilth is good. The root zone is deep.

This soil has high potential for wheat, cotton, grain
sorghum, and pasture and hay crops. It responds well to
fertilizer that is applied at the time and rate indicated by
soil tests. Water erosion is a moderate hazard. Soil fertil-
ity needs to be maintained. Growing high-residue crops
and returning the crop residue to the soil (fig. 3} can help
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to increase the water intake rate, reduce erosion, and
maintain fertility.

This soil has medium potential for frees in windbreaks
and post lots. The compact subsoil and the moderately
slow permeability limit tree growth; however, some tree
species can attain fair growth.

This soil has medium potential for most urban uses
such as sites for houses, small industrial buildings, septic
tank absorption fields, sanitary landfills, and local roads
and streets. The limitations to urban use are the moder-
ately slow permeability, low strength, and the shrink-
swell potential. Most of these limitations can be over-
come by good design and careful installation.

This soil has high potential for most recreation uses,
including golf courses.

This soil has high potential for the development of
habitat for openland wildlife, such as quail, doves, and
rabbits. It can produce good food and cover. Capability
unit lle-1; Loamy Prairie range site.

48-—St. Paul siit loam, 3 to 5 percent slopes. This is
a gently sloping soil on smooth, convex uplands. It gen-
erally is on hillsides adjacent to the less sloping St. Paul
soils. The areas are long and narrow and generally are
not more than 50 acres in size.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil extends to & depth of 42
inches. In the upper few inches it is brown silty clay loam
and it grades to firm reddish brown silty clay loam. Below
that, the soil material is reddish brown clay loam that
extends to a depth of 60 inches or more,

Included in mapping are a few small areas of Carey,
Woodward, and Quinlan soils and a few small outcrops
of gypsum.

Natural fertility and the organic matter content are
moderate to high. Permeability is moderately slow.
Runoff is medium. The root zone is deep.

This soil has moderate to high potential for wheat,
grain sorghum, cotton, hay, and pasture crops. The soil
responds well to fertilizer. Maintaining soil fertility and
soil structure and preventing water erosion are the main
management concerns. The use of stubble mulch, mini-
mum tillage, and high-residue c¢rops and returning the
crop residue to the soil can help to maintain soil fertility
and soil structure, to increase the water intake rate, and
to reduce runcft.

This soil has low potential for trees in windbreaks and
post lots. The slope, the compact subsoil, and the mod-
erately slow permeability limit tree growth; however,
some tree species can attain fair growth.

This soil has medium potential for most urban uses.
The limitations 1o the use of this soil as sites for houses
and small industrial buildings are its shrink-swell potential
and low strength. They can be overcome by good design
and careful installation. The moderately slow percolation
rate is a limitation for septic tank absorption fields. This
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limitation can be overcome by increasing the size of the
absorption area or by modifying the field.

This soil has high potential for most recreation uses,
including camp areas, picnic areas, hiking or riding trails,
and golf courses. The slope is a limitation for play-
grounds. This soil has high potential for the development
of habitat for openland wildlife such as quail, doves, and
rabbits. It produces good food and cover. Capability unit
lile-1; Loamy Prairie range site.

49—Vernon-Rock outcrop complex, 2 to 12 per-
cent slopes. This complex consists of moderately deep,
well drained, gently sloping to strongly sloping soils and
outcrops of red shale on uplands. It is on hilltops and
hillsides, in swales, and on canyon escarpments in the
red clay uplands. The Vernon soils and Rock outcrop are
so intermingled that they could not be separated in map-
ping at the scale used.

Vernon soils make up 50 to 80 percent of each
mapped area. Typically, the surface layer is dark brown
silty clay loam about 6 inches thick. The subsoil is weak
red calcareous clay that extends to a depth of 26 inches.
Below that, the soil material is reddish brown, massive
clay that has common bands or streaks of olive gray
clay.

Natural fertility and the organic matter content are
medium. The soil material typically is calcareous through-
out. Permeability is very slow, and runoff is rapid. The
available water capacity is low. The root zone is moder-
ately deep.

Rock outcrop makes up 20 to 30 percent of each
mapped area. Typically, it is weak red, massive, clayey
shale about 12 inches thick that is underlain by 2- to 12-
inch thick strata of olive gray shale interbedded with red
shale.

Included in mapping are small isclated areas, generally
less than 3 acres in size, of Obaro silty clay loam and St.
Paul silt loam.

This complex has low potential for small grains and
row crops because of the very slow permeability, the
slope, and the hazard of erosion. It is best suited to
native grasses. The areas of Rock outcrop can produce
only a small amount of vegetation because of the mas-
sive shale strata. In areas of Vernon soils, a cover of
native grass can protect the soil from erosion and in-
crease the water intake for plants.

This complex has severe limitations for trees in farm-
stead windbreaks and post lots because the clayey soils
are droughty and runoff is rapid.

This complex has low potential for most urban uses.
The high shrink-swell potential and the low bearing ca-
pacity are limitations for dwellings, light industrial build-
ings, and local roads and streets, but they can be over-
come by good design and careful installation. The
Vernon scils have very slow permeability, which is a
limitation for septic tank filter fields.
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This complex has low potential for recreation uses.
The sticky surface texture and the very slow permeability
are limitations for camp areas, picnic areas, playgrounds,
and paths and trails.

This complex has medium potential for the develop-
ment of habitat for openland wildiife such as qualil, rab-
bits, and doves. The soils can produce a fair amount of
food and cover for a small wildlife population. Capability
unit Vlls-1; Vernon part is in Red Clay Prairie range site,
Rock outcrop part not assigned to a range site.

50—Woodward siit loam, 1 to 3 percent slopes.
This is a moderately deep, well drained, very gently slop-
ing soil on uplands. Slopes are plane and mainly convex.

Typically, the surface layer is reddish brown, calcare-
ous silt loam about 10 inches thick. The subsoil, which
extends to a depth of 36 inches, is red, calcareous silt
loam that has a few films of soft secondary lime. Red,
calcareous silty sandstone is below a depth of 36
inches.

Included in mapping are a few small areas of Dill fine
sandy loam, Hardeman fine sandy loam, and Quinlan
loam.

Natural fertility is high, and the organic matter content
is medium. Permeability is moderate, and runoff is
medium. The root zone is moderately deep.

This soil has high potential for cotton, wheat, grain
sorghum, hay, and pasture. The erosion hazard is mod-
erate if cultivated crops are grown. The main manage-
ment concerns are maintaining soil fertility and control-
ling erosion. Growing high-residue crops and returning
the crop residue to the soil can help to maintain the
organic matter content and reduce runoff.

This soil has medium potential for trees in windbreaks
and post lots. The main limitation is depth to bedrock.

This soil has medium potential for urban uses, includ-
ing the construction of small commercial buildings and
dwellings. The main limitation is low strength.

This soil has a high potential for all recreation uses
and for the development of habitat for openland wildlife
such as red fox, quail, and rabbits. Capability unit le-1;
Loamy Prairie range site.

51—Woodward siit loam, 3 to 5 percent slopes.
This is a moderately deep, well drained, gently sloping
soil on uplands. Slopes are plane and mainly convex.

Typically, the surface layer is reddish brown silt loam
about 8 inches thick. The upper part of the subsoil, to a
depth of 26 inches, is light reddish brown silt loam; and
the lower pant, to a depth of 38 inches, is red silt loam.
Red, weakly consolidated silty sandstone is below a
depth of 38 inches.

Included in mapping are a few smalil areas of Quinlan
loam, Dill fine sandy loam, and Hardeman fine sandy
loam. Also included are small areas of a soil that is
similar to this Woodward soil except that it has sand-
stone at a depth between 40 and 50 inches.

SOIL SURVEY

Natural fertility is high, and the organic matter content
is medium. Permeability is moderats, and runoff is
medium. The root zone is moderately deep.

This soil has high potential for cotton, wheat, grain
sorghum, hay, and pasture. The erosion hazard is mod-
erate if cultivated crops are grown. The main manage-
ment concerns are maintaining soil fertility and control-
ling erosion. A cropping system that includes crops that
produce a large amount of residue that can be returned
to the soil ang that includes the use of fertilizer, cover
crops, and stubble mulch can help to maintain soil fertil-
ity, increase the water intake rate, and reduce wind ero-
sion and runoff,

This soil has medium potential for trees in farmstead
windbreaks and post lots. The depth to bedrock and the
medium available water capacity are the main limitations.

This soil has medium potential for urban uses, includ-
ing the construction of dwellings and small commercial
buildings. The limitation is low strength.

This soil has high potential for most recreation uses,
but it has medium potential for recreation facilities such
as baseball diamonds and tennis courts. The limitation is
slope, but it can be overcome by leveling or smoothing.

This soil has high potential for the development of
habitat for openland wildlife such as rabbits, quail, and
red fox. Capability unit Ille-1; Loamy Prairie range site.

52—Woodward silt loam, 5 to 8 percent slopes.
This is a moderately deep, well drained, sloping soil on
uplands. Slopes are plane to convex.

Typically, the surface layer is reddish brown, calcare-
ous silt loam about 7 inches thick. To a depth of 26
inches, the subsoil is light reddish brown, calcareous silt
loam; below that, to a depth of 36 inches, it is red,
calcareous silt loam that has a few films of soft second-
ary lime. Red, calcareous silly sandstone is below a
depth of 36 inches.

Included in mapping are a few areas of Quinlan loam
and a few areas of eroded Woodward soils that have a
thinned surface layer and a few rills and small gullies.

Natural fertility is high, and the organic matter content
is medium. Permeability is moderate, and runoff is
medium. The root zone is moderately deep.

This soil has medium potential for grain soerghum and
wheat. The main limitations are slope and the hazard of
erosion. This soil has medium potential for hay and pas-
ture crops. The use of high-residue crops, fertilizer, cover
crops, and stubble mulch in combination with terraces
and contour tillage can help to control erosion.

This soil has medium potential for trees in windbreaks
and post lots. The depth to bedrock and the medium
available water capacity are the main limitations.

This soil has medium potential for most urban uses.
The limitation to constructing houses and small commer-
cial buildings is low strength.

This soil has high potential for most recreation uses;
however, slope is a limitation for recreation facilities,
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including baseball diamonds and tennis courts, that re-
quire large, nearly leve! areas.

This soil has high potential for the development of
habitat for openland wildlife such as quail, songbirds,
and rabbits. 1t can produce a sufficient quantity of food
and cover. Capability unit IVe-3; Loamy Prairie range
site.

53—Woodward-Clairemont complex. This complex
consists mainly of moderately deep and deep, well
drained soils in narrow drainageways that cut into
smoother upland areas. The Woodward and Clairemont
soils are so intermingled that they could not be separat-
ed in mapping at the scale used. They are on steep
breaks and sloping side slopes and on colluvial slopes
and narrow bottom lands. The bottom iands have de-
fined drainage channels in some areas. The valley sides
and valley floors are too narrow for mapping and man-
agement.

The areas of this complex range from 100 to 750 feet
in width and from 1/2 to 2 1/2 miles in length, and they
are scattered throughout the county. Slopes range from
3 to 45 percent on the breaks and from 0 to 7 percent
on the bottom lands. Most of the side slopes are in
native grasses, and the alluvial areas are in grasses and
scattered hardwoods.

Woodward loam is the dominant soil on the side
slopes. It makes up about 66 percent of the mapped
areas. Typically, the surface layer is reddish brown, cal-
careous loam about 8 inches thick. The subscil, which
extends to a depth of 32 inches, is red, calcareous silt
loam. Red, calcareous, weakly cemented sandstone is
below a depth of 32 inches.

Natural ferlility and the organic matter content are
medium. Permeability is moderate, and runoff is medium.
The available water capacity is medium, and the root
zone is moderately deep.

Clairemont silt loam and other similar soils are the
main soils on the bottom lands. They make up about 34
percent of each mapped area. Clairemont silt loam
makes up about 24 percent of the compiex. Typically,
the surface layer is reddish brown, calcarecus silt loam
about 9 inches thick. The soil material between depths
of 9 and 44 inches is reddish brown calcareous silt loam
stratified with thin lenses of very fine sandy loam and
loam, Below a depth of 44 inches, the soil material is
reddish brown calcareous loam.

Natural fertility is high. Permeability is moderate. The
root zone is deep. This soil is subject to frequent over-
flow.

Included in the mapped areas of Woodward [cam on
the side slopes are areas of Quinlan loam, Cordell silty
clay foam, and Cornick silt loam. Also included are a few
areas of Hardeman very fine sandy loam, Carey silt
loam, St. Paul silt loam, and Obaro silty clay loam.
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Included in the mapped areas of Clairemont silt loam
are small areas of Retrop silty clay loam and Yahola fine
sandy loam.

The soils in this complex have low potential for culti-
vated crops and hay. The major limitations are the
hazard of frequent overflow on the Clairemont soils and
the steep slopes of the Woodward soils. Some of the
more gently sloping soils are suited to tame pasture.
Most of the acreage is in native grass and trees.

The soils in this complex have medium to low potential
for trees in windbreaks and post lots. Trees will grow in
most areas of the Clairemont scil. In some areas, the
high water table is a severe limitation. The Woodward
soil on side slopes has low potential for trees. The main
limitations are steep slopes, depth to bedrock, and the
hazard of erosion.

This complex has very low potential for urban and
recreation uses. The main jimitations are the hazard of
flooding and the slopes.

This complex has high potential for the development
of habitat for openland wildlife- such as rabbits, quail, and
red fox. Areas of high terrain, which provide an escape
from flood waters for wildlife, are in all mapped areas of
this complex. Capability unit Vle-5; Woodward soil is in
Loamy Prairie range site, Clairemont soil is in Loamy
Bottomland range site.

54—Woodward-Quinlan complex, 1 to 3 percent
slopes. This complex consists of small areas of moder-
ately deep and shallow, well drained, very gently sioping
soils on ridge crests and hillsides and in drainageways
on uplands. The Woodward and Quinlan soils are so
intermingled that they could not be separated in mapping
at the scale used.

Woodward loam makes up 45 to 55 percent of each
mapped area. Typically, the surface layer is reddish
brown, calcareous loam about 10 inches thick. The sub-
soil, which extends to a depth of 32 inches, is yellowish
red, calcareous loam that has a few fiims of soft second-
ary carbonates. Reddish yellow, weakly cemented, cal-
careous sandy siltstone is below a depth of 32 inches.

Natural fertility is high, and the organic matter content
is medium. Permeability is moderate, and runoff is
medium. The root zone is moderately deep.

Quinlan loam makes up 35 to 45 percent of each
mapped area. Typically, the surface layer is reddish
brown, calcareous loam about 6 inches thick. The sub-
soil, which extends 10 a depth of 15 inches, is red,
calcareous loam. Light red, weakly cemented, calcare-
ous silty sandstone is below a depth of 15 inches.

Natural fertility and the organic matter content are low.
Permeability is moderately rapid. Runoff is rapid. The
available water capacity is low, and the root zone is
shallow.

Included in mapping are a few areas of Cordell silty
clay loam.
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The soils in this complex have medium to low potential
for cultivated crops. Depth to bedrock and the low avail-
able water capacity are the main limitaticns. These soils
are better suited to wheat, a spring crop, than to cotton,
a summer crop, because in most years more moisture is
available for crops in spring than in summer. These soils
are well suited to hay and pasture crops. The manage-
ment concerns are maintaining seil structure and fertility
and controlling erosion. A cropping system that includes
crops that produce a large amount of residue that can
be returned to the soil and that includes the use of
fertilizer, cover crops, and stubble mulch can help to
maintain soil structure and fertility and reduce erosion.

These soils have medium to low potential for trees in
farmstead windbreaks and post lots. The main limitations
are depth to bedrock and the low available water capac-
ity.

These soils have low potential for most urban uses.
The main limitation is depth to bedrock, and it is difficuit
to overcome.

These soils have medium to high potential for most
recreation uses. Depth to bedrock is a limitation for rec-
reation facilities, including tennis courts, baseball dia-
monds, and football fields, that require large, nearly level
areas. This limitation can be overcome by a well planned
system of land leveling.

These soils have medium to high potential for the
development of habitat for openland wildlife such as red
fox, rabbits, and quail. They can produce excellent cover
but only a fair amount of food. Capability unit llle-1;
Woodward soil is in Loamy Prairie range site, Quinlan
soil is in Shallow Prairie range site.

55—Woodward-Quinlan complex, 3 to 5 percent
slopes. This complex consists of small areas of moder-
ately deep and shallow, well drained, gently sloping soils
on ridge crests and hillsides and in drainageways on
uplands. The Woodward and Quinlan soils are so inter-
mingled that they could not be separated in mapping at
the scale used.

Woodward loam makes up 45 to 55 percent of each
mapped area. Typically, the surface layer is reddish
brown, calcareous loam about 8 inches thick. The sub-
soil, which extends to a depth of 32 inches, is yellowish
red, calcareous loam that has a few films of soft second-
ary lime. Reddish yellow, weakly cemented, calcarecus
sandy siltstone is below a depth of 32 inches.

Natural fertility is high, and the organic matter content
is medium. Permeability is moderate, and runoff is
medium. The root zone is moderately deep.

Quinlan lcam makes up 30 to 40 percent of each
mapped area. Typically, the surface layer is reddish
brown, calcareous loam about 6 inches thick. The sub-
soil, which extends to a depth of 15 inches, is red,
calcareous loam. Light red, weakly cemented silty sand-
stone is below a depth of 15 inches.
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Natural fertility and the organic matter content are low.
Permeability is moderately rapid, and runoff is rapid. The
available water capacity is low. The root zone is shallow.

Included in mapping are a few small areas of Cordell
silty clay loam and a few small sandstcne outcrops.

The soils in this complex have medium to low potential
for cultivated crops. Depth to bedrock and the low avail-
able water capacity are the main limitations. These soils
are better suited to wheat, which is a spring crop, than to
cotton, which is a summer crop, because in most years
more moisture is available for crops in spring than in
summer. These soils are well suited to pasture and hay
crops. The management concerns are maintaining soil
fertility and structure and controlling ercsion. A cropping
system that includes crops that produce a large amount
of residue that can be returmred to the soil and that
includes the use of fertilizer, cover crops, and stubble
mulch can help to maintain soil structure and fertility and
reduce erosion.

These soils have medium to low potential for trees in
farmstead windbreaks and post lots. The main limitations
are depth to bedrock and the low available water capac-
ity. The shallow Quinlan soils are poorly suited to trees;
some trees can make a fair growth on the Woodward
soils.

These soils have low potential for most urban uses.
The main limitation is depth to bedrock, and it is difficult
to overcome.

These scils have medium to high potential for most
recreation uses. They have low potential for recreation
facilities, including football fields, baseball diamonds, and
tennis courts, that require large, nearly level areas. The
limitations are depth to bedrock and slope; they can be
overcome by a well designed system of land leveling.

These soils have medium to high potential for the
development of habitat for openland wildlife such as red
fox, rabbit, and quail. They can produce excellent cover
but only a fair amount of food. Capability unit 1Ve-3;
Woodward soil is in Loamy Prairie range site, Quinlan
soil is in Shallow Prairie range site.

56—Yahola fine sandy loam. This is a deep, well
drained, nearly level soil on flood plains that are normally
flooded once in 1 t0 5 years.

Typically, the combined surface layer and subsurface
layer are reddish brown, calcareous fine sandy loam
about 11 inches thick. Below that, a layer of reddish
yellow, calcareous fine sandy loam that is stratified with
thin lenses of reddish brown loam extends to a depth of
72 inches.

Included in mapping are some small areas of Claire-
mont silt loam.

Natural ferlility and the organic matter content are
medium. Permeability is moderately rapid. Runoff is siow.
The root zone is deep.

This soil has high potential for cotton, wheat, and grain
sorghum, even though the organic matter content is only
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medium. A cropping system that includes crops that pro-
duce a large amount of residue that can be returned to
the soil and that includes the use of fertilizer and mini-
mum tillage can help to maintain the organic matter
content. This soil has high potential for hay and pasture.

This soil has high potential for trees in windbreaks and
post lots.

This soil has low potential for most urban and recrea-
tion uses. The main limitation is the hazard of fiooding.

This soil has high potential for the development of
habitat for openland wildlife such as red fox, rabbits, and
guail. Capability unit llw-1; Loamy Bottomland range site.

Use and management of the soils

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

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

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

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

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

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

Crops and pasture

Ted Lehman, agronomist, Soil Conservation Service, assisted in writ-
ing this section,

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

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

More than 460,000 acres in Washita County was used
for crops and pasture in 1873, according to the Oklaho-
ma Crop and Livestock Reporting Service. Of this total,
87,000 acres was pasture; 207,000 acres was in wheat;
76,400 acres was in cotton; and 38,300 acres was in
sorghum. The remaining acreage was in alfalfa, oats,
rye, barley, peanuts, soybeans, corn, and guar.

The soils in Washita County have good potential for
increased production of food crops. About 10,000 acres
of potentially good cropland currently is rangeland or
woodland, and about 15,000 acres is in pasture. Food
production could also be increased by extending the
latest crop production technology to all cropland in the
county.

The acreage in crops and pasture remains nearly con-
stant from year to year. The acreage of urban land
increases by about 200 acres each year.

In Washita County, soil erosion is the major hazard on
about two-thirds of the land in crops and pasture. Where
the slope is more than 2 percent, erosion is a hazard.
Binger, Carey, Cordell, Dill, and St. Paul soils, for exam-
ple, have slopes of 2 to 5 percent.

If the surface layer is lost through erosion, productivity
is reduced, and subsoil material is incorporated into the
plow layer. Loss of the surface layer is especially damag-
ing to soils, such as Obare, Pond Creek, and St. Paul
soils, that have a clayey or loamy subsoil and to soils,
such as Cordell, Cornick, Quinlan, and Vernon soils, that
have bedrock that restricts the depth of the root zone.
Erosion also reduces productivity on droughty soils such
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as Pratt loamy fine sand. In many areas, soil erosion on
farmland results in the pollution of streams by sediment.
Controlling erosion minimizes this pollution and improves
the quality of water for municipal use, for recreation use,
and for fish and wildlife.

Preparing a good seedbed and tilling are difficult in
areas where the original friable surface layer has eroded
away and clayey subscil material is exposed. These
clayey spots are common in areas of the moderately
eroded QObaro soils.

Erosion control practices provide protective surface
cover, reduce runoff, and increase water infiltration. A
cropping system that maintains plant cover for extended
periods reduces soil erosion and preserves the produc-
tive capacity of the soils. Use of legume and grass
forage crops in the cropping system reduces arosion on
sloping soils, provides nitrogen to plants, and improves
tilth for the crop that follows.

In most areas of sloping Altus, Grandfield, Devol, and
Pratt soils, slopes are short and irregular or the soils are
sandy. On these soils, a cropping system that provides
abundant plant cover or minimum tillage helps to control
erosion. Leaving crop residue on the surface, either by
minimum tilage or by stubble mulching, helps to increase
water infiltration and reduce runoff and erosion. These
practices are difficult to use successfully, however, on
eroded soils.

Terraces and diversions reduce the length of slopes
and thereby reduce runoff and erosion. They are most
practical on deep, well drained soils that have regular
slopes, such as Carey, Hardeman, and St. Paul soils.
Some soils, for example, Cordell, Cornick, Pratt, and
Quinlan soils, are less suitable for terraces and diver-
sions because they have irregular slopes, strong slopes,
or bedrock at a depth of less than 20 inches.

Contour tillage is a commonly used erosion control
practice in Washita County. Those soils, for example,
Binger, Carey, Devol, Hardeman, Shellabarger, and
Woodward soils, that have smooth, uniform slopes are
the best suited to contour tillage.

Wind erosion is a hazard on the sandy Devol and Pratt
soils. If the soils are dry and bare of vegetation or sur-
face mulch, strong winds can damage these soils in a
few hours. Maintaining plant cover, using surface muich,
or roughening the surface through tillage minimizes wind
erosion on these soils. Shrub and tree windbreaks are
effective in reducing wind erosion on sandy soils.

Information on erosion contro! practices for each kind
of soil can be obtained in local offices of the Soil Con-
servation Service.

Soil drainage is the major management need on a
small acreage used for craps and pasture. The some-
what poorly drained Retrop soils, which make up about
2,700 acres in Washita County, are naturally so wet that
they are not suitable for crop production.

Altus and Grandfield soils have good natural drainage
most of the year, but in low areas they tend to pond
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after rains because surface drainage is inadequate.
Ponded areas generally are 1/2 acre to 3 acres in size.
Small areas of wetter soils along drainageways and in
swales are commonly included in areas of the waell
drained soils in the Dill-Quinlan complex and the Wood-
ward-Clairemont complex. Artificial drainage is needed
on some of these wetter soils.

The design of surface and subsurface drainage sys-
tems varies with the kind of soil. A combined surface
and subsurface system is needed in most areas of the
somewhat poorly drained Retrop soils that are intensive-
ly cropped. Drains need to be more closely spaced on
slowly permeable soils than on the more permeable
soils. Finding adequate outlets for drainage systems is
difficult in some areas. Information on drainage design
for each kind of soil can be obtained in local offices of
the Soil Conservation Service.

Soil fertility of most upland soils in the survey area is
medium to high. The soils on flood plains, such as
Amber, Clairemont, Port, Reinach, Retrop, and Yahola
soils, are neutral to moderately alkaline and have higher
natural fertility than most upland soils.

If the soils are medium acid, they need an application
of lime to raise their pH sufficiently for plants that grow
well only on slightly acid or neutral soils. The content of
available phosphorus and potassium is low on some
soils, and fertilizer is needed. On all soils, the amount of
lime and fertilizer used should be based on the results of
soil tests, on the needs of the crop, and on the expected
yield. The Cooperative Extension Service can help to
determine the kind and amount of fertilizer and lime to
apply.

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

Most of the soils used for crops in the survey area
have a loamy surface layer that is dark in color and high
in content of organic matter. These soils have weak to
moderate structure. Intensive rainfall causes the surface
to crust. The surface is hard when dry and is neariy
impervious to water, Because of the hard surface, runoff
increases. Regular additions of manure and other crgan-
ic material help to improve soil structure and reduce
crust formation. Leaving crop residue on the surface also
helps to prevent crust formation.

Dark colored, clayey soils, for example, Abilene and
Dodson soils, have poor tilth in spring because they
remain wet for long periods. If they are plowed when
wet, the surface layer is cloddy when the soil dries, and
a good seedbed is difficult to prepare. Fall plowing gen-
erally results in good tilth in spring.

The soils and climate of the survey area are suited to
most of the field crops that are commonly grown in the
area and to many that are not. The major row crops are
cotton and grain sorghum. Corn and, to an increasing
extent, soybeans, guar, sunflowers, sugar beets, and po-
tatoes can be grown if economic conditions are favora-
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ble. About 1,000 acres in the eastern part of the county
is in peanuts. Wheat is the major close-growing crop.
Qats, rye, and barley are commonly grown but on a
much smaller scale than wheat.

Specialty crops are not commercially grown in the
survey area. Okra, strawberries, blackberries, sweet
corn, tomatoes, beans, peas, peppers, and other vegeta-
bles and small fruits are grown in home gardens. Canta-
loupes, watermelons, and grapes are grown in larger
areas. Pears, apricots, apples, and peaches are the most
important tree fruits grown in the county.

Deep soils that have good natural drainage and that
warm up early in spring are well suited to vegetables and
small fruits. Such soils include Altus, Binger, Carey, Clair-
emont, Devol, Dill, Dougherty, Grandfield, Hardeman,
Pond Creek, Port, Reinach, Shellabarger, St. Paul,
Woodward, and Yahola scils. If these soils are irrigated,
higher yields can be expected.

Most of the well drained soils in the survey area are
suited to orchards and nursery plants. Scils in low areas
where air drainage is poor and frost is frequent generally
are poorly suited to early vegetables, small fruits, and
orchards.

The latest information and suggestions for growing
specialty crops can be obtained in local offices of the
Cooperative Extension Service and the Soil Conservation
Service.

Yields per acre

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

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

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

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

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown; that good quality irrigation water is uniformly ap-
plied in proper amounts as needed; and that tillage is
kept to a minimum.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
1o increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

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

Capability classes and subclasses

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

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

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

Class | soils have few limitations that restrict their use.

Class Il scils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

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

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

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

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

Class VIIl soils and landforms have limitations that
nearly preclude their use for commercial crop production.
(There are no class VIl soils in Washita County.)

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

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

The capability unit is identified in the description of
each map unit in the section “Soil maps for detailed
planning."” Capability units are socil groups within the sub-
classes. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to
require similar management, and to have similar produc-
tivity. Thus, the capability unit is a convenient grouping
for making many statements about management of soils.
Capability units are generally designated by adding an
Arabic numeral to the subclass symbol, for example, lle-
2 or llle-3.

Rangeland

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

About 25 percent of Washita County is rangeland. A
significant part of the farm income is derived from live-
stock, mainly cattle. Cow-calf-steer operations are domi-
nant in the northern part of the county, and cow-calf-
steer-yearling operations are prevalent in most of the
county. Winter grazing of small grain is common. The
average size of ranches is about 375 acres.

On many ranches the forage produced is supplement-
ed by tame pasture crop stubble and small grain. In
winter, the native forage can be supplemented with pro-
tein concentrate and hay. Creep-feeding of calves and
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yearlings to increase market weight is practiced on some
ranches.

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

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

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

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

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of pre-
cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of iow available soil
maoisture.

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

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

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural ptant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
natural plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.

In the central and northwestern parts of the county,
soils mainly are silty clay loams that are shallow over red
shale. These soils support mid, tall, and short grasses.
Their potential productivity is low because of the shallow
root zone. In much of the southern and eastern parts of
the county, the soils are lpamy and are shallow to deep
over sandstone or siltstone. There are large areas of
rolling and steep socils. Wind erosion is a severe hazard
in those areas. Potential productivity of these loamy soils
is much greater than that of the shallower soils.

The major management concern on most of the ran-
geland is controlling grazing so that the kinds and
amounts of plants that make up the potential plant com-
munity can be reestablished. Controlling brush and mini-
mizing water erosion are also important management
concerns.

Engineering

Baker Eads, engineer, Soil Conservation Service, helped prepare this
section.

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

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

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

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

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

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these daia, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of & or 6 feet Also, because of the scale
of the detailed map in this soil survey, small areas of
soils that differ from the dominant soil may be included
in mapping. Thus, these data do not eliminate the need
for onsite investigations, testing, and analysis by person-
nel having expertise in the specific use contemplated.



34

The information is presented mainly in tables. Table 7
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 8, for sani-
tary facilities; and table 10, for water management. Table
9 shows the suitability of each kind of soil as a source of
construction materials.

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

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

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 7. A sfight limitation indicates that
soil properties generally are favorable for the specified
use and that limitations are minor and easily overcome.
A moderate limitation indicates that soil properties and
site features are unfavorable for the specified use, but
the limitations can be overcome or minimized by special
planning and design. A severe limitation indicates that
one or more soil properties or site features are so unfa-
vorable or difficult to overcome that a major increase in
construction effort, special design, or intensive mainte-
nance is required. For some soils that are rated severs,
such costly measures may not be feasible.

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

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

Dwellings and small commercial buildings referred to
in table 7 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
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place density, potential frost action, soil wetness, and
depth to a seasonal high water table were also consid-
erad. Soil wetness and depth to a seasonal high water
table indicate potential difficulty in providing adequate
drainage for basements, lawns, and gardens. Depth to
bedrock, slope, and large stones in or on the soil are
also important considerations in the choice of sites for
these structures and were considered in determining the
ratings. Susceptibility to flooding is a serious hazard.

Local roads and streets referred to in table 7 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

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

Sanitary facilitles

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 8 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

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

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

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

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

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

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

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

Unless otherwise stated, the limitations in table 8
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

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

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

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

Construction materials

The suitability of each soil as a source of roadifill,
sand, gravel, and topscil is indicated in table 9 by ratings
of good, fair, or poor. The texture, thickness, and organ-
ic-matter content of each soil horizon are important fac-
tors in rating scils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 6 feet.

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

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that sail
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 13 provide specific information about the nature of
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each horizon. This information can help determine the
suitability of each horizon for roadfill.

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

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 9 provide guid-
ance as to where to look for probable sources and are
based on the probability that soils in a given area con-
tain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable materiai at least 3
feet thick, the top of which is within a depth of 6 feel.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 13, and, for selected scils in
Washita County, in tables 16 and 17.

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

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

Soils rated good have at least 18 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth. They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

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

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

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

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 10 the degree of soil limitation and soil
and site features that affect use are indicated for each
kind of soil. This information is significant in planning,
installing, and maintaining water control structures.

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

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

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

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water aquifer.
Excluded are ponds that are fed by surface runoff and
embankment ponds that impound water 3 feet or more
above the original surface. Ratings in table 10 are for
ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

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

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
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slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
wind erosion, soil slipping, and piping.

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

Recreation

The soils of the survey area are rated in table 11
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

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

The information in table 11 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 8, and interpretations for dwellings without
basements and for local roads and streets, given in table
7.

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

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

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

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

Wildlife habitat

Jerome Sykora, biologist, Soil Conservation Service, helped prepare
this section.

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

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

In table 12, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

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

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

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

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

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

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, cottonwood, dogwood, persimmon, Sumac,
black walnut, blackberry, grape, buckbrush, mulberry,
osageorange, and briers. Examples of fruit-producing
shrubs that are commercially available and suitable for
planting on soils rated good are Russian-olive, autumn-
olive, and crabapple.
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Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine
and cedar.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Major soil properties that affect the growth of shrubs are
depth of the root zone, available water capacity, salinity,
and moisture. Examples of shrubs are roughleaf dog-
wood, skunkbush, buckbrush, sumac, and big sagebrush.

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

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

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

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include bobwhite guail, meadowlark, field sparrow, cot-
tontail rabbit, and woodchuck.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Examples of wild-
lite attracted to these areas are wild turkey (fig. 4),
thrushes, woodpeckers, tree squirrels, red fox, raccoon,
and deer.

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

Rangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Examples of wildlife attracted
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to rangeland are white-tailed deer, bobwhite quail, jack-
rabbit, meadowlark, and lark bunting.

Soil properties

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

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

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

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

Engineering properties

Table 13 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 13 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
zon i indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Sail series and
morphelogy.”

Texture is described in table 13 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7
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to 27 percent clay, 28 to 50 percent sill, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “gravelly loam.” Other texture terms are
defined in the Glossary.

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

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

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

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from 0 for the best subgrade ma-
terial to 20 or higher for the poorest. The AASHTO
classification for soils tested in the survey area, with
group index numbers in parentheses, is given in table 18.
The estimated classification, without group index num-
bers, is given in table 13. Also in table 13 the percent-
age, by weight, of rock fragments more than 3 inches in
diameter is estimated for each major horizon. These
estimates are determined mainly by observing volume
percentage in the field and then converting that, by for-
mula, to weight percentage.

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

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

Physical and chemical properties

Table 14 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

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

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems. in table 14, it is expressed as inches of
water per inch of soail.

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

Salinity is expressed as the selectrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequency
of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 14.
Salinity affects the suitability of a soil for crop production,
its stability when used as a construction material, and its
potential to corrode metal and concrete.

SOIL SURVEY

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

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

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

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to wind ero-
sion if cultivated. The groups are used to predict the
susceptibility of soil to wind erosion and the amount of
soil lost as a result of wind erosion. Soils are grouped
according to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
is difficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops
can be grown if intensive measures to control wind ero-
sion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
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erodible, but crops can be grown if intensive measures
to control wind erosion are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible, but crops can be
grown if intensive measures to control wind erosion are
used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly ercdible,
and crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can
easily be grown.

8. Stony or gravelly soils and other soils not subject to
wind erosion.

Soil and water features

Table 15 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

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

The four hydrologic soil groups are:

Group A. Sails having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

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

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

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

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

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

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 15 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed.

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

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

Physical and chemical analyses of
selected soils

The results of physical analysis of several typical
pedons of the survey area are given in table 16. The
results of chemical analyses of these soils are given in
table 17. The data presented are for samples from soil
series that are important in the survey area. All samples
were collected from carefully selected sites that are typi-
cal of the series and discussed in the section “Soil
series and morphology.” The soil samples were analyzed
by Oklahoma State University.

Most determinations, except those for grain-size analy-
sis, were made on soil material smaller than 2 millime-
ters in diameter. All capacity measurements are repcrted
on an oven-dry basis. The methods that were used in
obtaining the data are indicated in the list that follows.
The codes, in parentheses, refer to published methods
codes.

Coarse materials—(2-75 mm fraction) weight estimates
of the percentages of all materials less than 75 mm
(3B1).

Coarse materlals—(2-250 mm fraction) volume estimate
of the percentage of all material greater than 2 mm
(3B2). :

Sand—(0.05-2.0 mm fraction) weight percentages of ma-
terials fess than 2 mm (3A1).

Slit—{0.002-0.05 mm fraction) pipette extraction, weight
percentages of all materials less than 2 mm (3A1).

Clay—(fraction less than 0.002 mm) pipette extraction,
weight percentages of materials less than 2 mm
(3A1).

Organic matter—peroxide digestion (6A3).

Extractable cations—ammonium acetate pH 7.0, uncor-
rected; calcium (6N2), magnesium (602), sodium
(6P2), potassium (6Q2).

Catlon-exchange capacity—ammonium acetate, pH 7.0
(5A1a).

Base saturation—ammonium acetate, pH 7.0 (5C1).

Reaction (pH)—1:1 water dilution {8C1a).

Reaction (pH)—potassium chioride (8C1c).

Total phosphorus—perchloric acid; colorimetry (6S1a).

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
18.

The data presented are for soil samples that were
collected from carefully selected sites. The soil profiles
sampled are typical of the series discussed in the sec-
tion *“Soil series and morphology.” The soil samples
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were analyzed by the Oklahoma Department of High-
ways, Materials Division.

The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in paren-
theses, refer to the methods assigned by the American
Association of State Highway and Transportation Offi-
cials. The codes for shrinkage and Unified classification
are those assigned by the American Society for Testing
and Materials.

The methods and codes are AASHTO classification
(M-145-66); Unified classification (D-2487-66T); mechani-
cal analysis (T88-57); liquid limit (T89-80); plasticity index
(T90-56); moisture-density, method A (T99-57), shrinkage
(D-427).

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (4). Beginning
with the broadest, these categories are the order, su-
border, great group, subgroup, family, and series. In this
system the classification is based on the different soil
properties that can be observed in the field or those that
can be inferred either from other properties that are
observable in the field or from the combined data of sail
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 19, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

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

SUBORDER. Each order is divided intc suborders
based primarily on properties that influence soil genesis
and are important 1o plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Agquent (Agu, meaning water, plus
ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expressicn of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Ustitluvents (Ust#, meaning
subhumid climate, plus fluvent, the suborder of Entisols
that formed in alluvial sediment).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
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orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Ustifluvents.

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

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition. An exam-
ple is the Yahola series, a member of the coarse-loamy,
mixed (calcareous), thermic family of Typic Ustifluvents.

Soil series and morphology

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

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

Following the pedon description is the range of impor-
tant characteristics of the scil series in this survey area.
In the last paragraph the soils of the series are com-
pared to similar soils and to nearby soils of other series.
Phases, or map units, of each soil series are described
in the section "*Soil maps for detailed planning.”

Abilene series

The Abilene series consists of deep, well drained,
nearly level soils on smooth uplands. These soils formed
under a cover of tall and mid grasses in loamy and
clayey sediment. Slopes are 0 tc 1 percent.
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Typical pedon of Abilene silt loam (fig. 5), in a cultivat-
ed field 2,190 feet north and 30 feet west of the south-
east corner of sec. 5, T. 10 N, R. 15 W.

Ap—0 to 12 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak fine and moderate granular structure; hard,
friable; neutral; clear smooth boundary.

B21t—12 to 17 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; moderate fine subangular blocky structure;
very hard, friable; thin discontinuous clay films on
ped faces; neutral; gradual smooth boundary.

B22t—17 to 37 inches; grayish brown (10YR 5/2) clay,
very dark grayish brown (10YR 3/2) moist; moderate
medium subangular blocky structure; very hard, firm;
thin continuous clay films on ped faces; moderately
alkaline; gradual smooth boundary.

B3ca—37 to 53 inches; dark gray {10YR 4/1) silty clay
loam, very dark gray (10YR 3/1) moist; weak
medium subangular blocky structure; very hard, firm;
2 percent soft segregated lime or hard calcium car-
bonate concretions; calcareous; moderately alkaline;
gradual smooth boundary.

C—53 to 80 inches; gray (10YR 5/1) silty clay loam,
dark gray (10YR 4/1) moist; massive; hard, friable;
calcareous; moderately alkaline.

The solum is 28 to 60 inches thick. Depth to bedrock
is more than 6 feet. The surface layer is slightly acid to
neutral, and the B and C horizons are mildly alkaline
through moderately alkaline. Soft, powdery lime is at a
depth of 30 to 40 inches.

The A horizon has hue of 10YR or 7.5YR, value of 3
to 5, and chroma of 2 or 3. The Bt horizon is clay, silty
clay loam, or clay loam. The soil material is 35 to 45
percent clay, but the average clay content is more than
40 percent. The Bt horizon has hue of 10YR or 7.5YR
and value of 2 through 5. In the upper part it has chroma
of less than 3.5, and in the lower part its chroma ranges
to 4. The C horizon ranges in texture from loam to clay.
It has hue of 10YR or 7.5YR, value of 4 through 6, and
chroma of 1 through 4. The colors of the soils in depres-
sional areas generally have low chroma.

Abilene soils are associated with Carey and St. Paul
soils. The B2t horizon of Carey and St. Paul soils is less
than 35 percent clay in the upper 20 inches.

The B3ca and C horizons of Abilene silt loam have
chroma of 1, and the average depth to secondary car-
bonates is slightly more than that for the Abilene series;
otherwise, this soil is similar in morphology, use, behav-
ior, and management to the soils of the Abilene series.

Altus series

The Altus series consists of deep, well drained, moder-
ately permeable soils that formed in loamy or sandy,
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calcareous alluvium. These scils are on smooth prairie
uplands. Slopes are 0 to 3 percent.

Typical pedon of Altus fine sandy loam, in an area of
Altus and Grandfield soils, 0 to 1 percent slopes, in a
cultivated field 2,600 feet west and 200 feet south of the
northeast corner of sec. 35, T. 10 N, R. 19 W.

Ap—0 to 10 inches; brown (7.5YR 5/2) fine sandy loam,
dark brown (7.5YR 3/2) moist; weak fine granular
structure; hard, very friable; common fine and
medium roots; medium acid; clear smooth boundary.

B1—10 to 16 inches; brown (7.5YR 4/2) fine sandy
loam, dark brown (7.5YR 3/2) moist; moderate fine
subangular blocky structure; hard, friable; common
fine and medium roots; slightly acid; gradual smooth
boundary.

B21t—16 to 26 inches; brown (7.5YR 4/2) loam, dark
brown (7.5YR 3/2) moist; few fine distinct dark gray
mottles; weak medium prismatic structure parting to
moderate fine and medium subangular blocky; hard,
friable; common fine and medium roots; nearly con-
tinuous clay films on faces of peds; few fine black
concretions; slightly acid; gradual smooth boundary.

B22tb—26 to 36 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moaist; few fine
faint gray mottles; weak medium prismatic structure
parting to moderate medium subangular blocky; very
hard, firm; common fine roots; nearly continuous
clay fims on faces of peds; few fine black concre-
tions; neutral; gradual smooth boundary.

B23th—36 to 44 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moist; few fine
faint brownish yellow and brown mottles; weak
medium prismatic structure parting to moderate
medium subangular blocky; very hard, firm; common
fine roots; nearly continuous clay films on faces of
peds; few fine black concretions; neutral; gradual
smooth boundary.

B3b—44 to 64 inches; light brownish gray (10YR 6/2)
sandy clay loam, grayish brown (10YR 5/2) moist;
commen fine and medium distinct yellowish brown
(10YR 5/6) mottles; weak coarse prismatic structure
parting to weak madium subangular blocky; very
hard, firm; few fine roots; patchy clay films on faces
of peds; few fine medium black concretions; few
calcium carbonate concretions and a few films of
secondary carbonates; calcareous; moderately alka-
line; gradual smooth boundary.

Cb—64 to 72 inches; light brownish gray (10YR 6/2)
sandy clay loam, grayish brown (10YR 5/2) moist;
many medium distinct strong brown (7.5YR 5/6)
mottles; massive; very hard, firm; few fine black con-
cretions; few calcium carbonate concretions and a
few films of secondary carbonates; calcareous; mod-
erately alkaline.

The solum is 45 to more than 72 inches thick. In some
pedons, grayish and brownish mottles are below a depth
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of 15 inches. The A horizon is medium acid to neutral.
The B1 and B21t horizons are slightly acid to mildly
alkaline. The B22t, B23t, B3, and C horizons are neutral
through moderately alkaline. Generally there is soft pow-
dery lime between depths of 40 and 60 inches.

The A horizon has hue of 7.5YR and 5YR, value of 3
through 5, and chroma of 2 or 3.

The B1 horizon is fine sandy loam or sandy clay loam.
it has hue of 7.5YR or 5YR, value of 3 through 5, and
chroma of 2 or 3. The B21t horizon is fine sandy loam,
sandy clay loam, clay loam, or loam. It has hue of 5YR
through 10YR, value of 3 or 4, and chroma of 2 or 3.
The B22tb and B23tb horizons are fine sandy loam,
sandy clay loam, or clay loam, and the soil material is 18
to 35 percent clay. These horizons have hue of 5YR
through 10YR, value of 3 through 5, and chroma of 2
through 8. The B3b horizon is similar in texture to the
B22tb horizon. It has hue of 5YR or 10YR, value of 4
through 6, and chroma of 2 through 6.

The Cb horizon is fine sandy loam, sandy clay loam,
clay loam, or loam. It has hue of 5YR through 10YR,
value of 4 through 7, and chroma of 2 through 6.

Altus soils are similar to Abilene, Devol, Grandfield,
and Shellabarger soils. The Bt horizon of Abilene soils is
more than 35 percent clay. Devol soils have a light
colored surface layer and have a Bt horizon that is less
than 18 percent clay. Grandfield soils do not have a dark
colored surface layer. Shellabarger soils have a dark
colored surface layer that is less than 20 inches thick.

The Altus soils in this survey area are a taxadjunct to
the Altus series. Unlike typical Altus soils, they have gray
motties nearer to the surface and are slightly more acid
in the A horizon and the upper part of the B horizon;
however, they are similar in behavicr, use, and manage-
ment to the typical Altus soils.

Amber series

The Amber series consists of deep, well drained, mod-
erately permeable soils that formed in material that
weathered from calcareous loamy alluvium. The Amber
soils are on river escarpments between the first and
second bottoms. Slopes are mainly 3 to 8 percent, but in
a few small areas they range to 15 percent.

Typical pedon of Amber very fine sandy loam, 3 to 8
percent slopes, in a cultivated field 100 feet north and
200 feet west of the southeast corner of sec. 34, T. 11
N., R. 16 W.

Ap—0 to 8 inches; reddish brown (5YR 5/4) very fine
sandy loam, reddish brown (5YR 4/4) moist; weak
medium granular structure; slightly hard, friable; cal-
carecus; moderately alkaline; clear smooth bound-

ary.

B—8 to 36 inches; yellowish red (5YR 5/6) very fine
sandy loam, yellowish red (5YR 4/6) moist; weak
medium granular structure; slightly hard, friable; cal-
careous; moderately alkaline; clear wavy boundary.



WASHITA COUNTY, OKLAHOMA

C1—36 to 42 inches; reddish brown (5YR 5/4) silty clay
loam, reddish brown (5YR 4/4) moist; massive; very
hard, firm; stratified with thin lenses of silt loam:
calcareous; moderately alkaline; clear smooth
boundary.

C2—42 to 64 inches; yellowish red (5YR 5/6) very fine
sandy loam, yellowish red (5YR 4/6) moist; massive;
hard, friable; few films and soft spots of secondary
lime; calcareous; moderately alkaline.

Depth to bedrock is more than 6 feet. The A horizon is
neutral to moderately alkaline, and the B and C horizons
are mildly alkaline to moderately alkaline. In most
pedons, the soil material is calcareous throughout. Depth
to secondary lime is more than 40 inches.

The A horizon has hue of 2.5YR through 7.5YR, value
of 4 or 5, dry and 3 or 4, moist, and chroma of 2 through
4. If the horizon has chroma of less than 3.5, it is less
than 7 inches thick.

The B horizon is very fine sandy loam or silt loam; it is
12 to 18 percent clay. It has hue of 2.5YR or 5YR, value
of 5 or 6, dry and 3 or 4, moist, and chroma of 4 through
6.

The C horizon is very fine sandy loam, silt loam, or
silty clay loam. The silty clay loam layers, if present, are
6 to 8 inches thick and lie between strata of very fine
sandy loam; they only slightly increase the percentage of
clay in the horizon. The C horizon is similar to the B
horizon in color.

Amber soils are similar to Dill and Woodward soils. Dill
soils are underlain by sandstone at a depth between 20
and 40 inches. Woodward soils have secondary carbon-
ates within 36 inches of the surface and are underlain by
sandstone at a depth between 20 and 40 inches.

The A horizon of Amber very fine sandy loam is more
alkaline than that typical of the soils in the Amber series;
otherwise, this soil is similar in morphology, use, behav-
ior, and management.

Binger series

The Binger series consists of moderately deep, well
drained, moderately permeable soils that formed in ma-
terial that weathered from sandstone. These soils are on
hillsides and hilltops on uplands, Slopes are 1 to 5 per-
cent.

Typical pedon of Binger fine sandy loam, 1 to 3 per-
cent slopes, in a cultivated field 1,520 feet east and 215
feet south of the northwest corner of sec. 17, T. 8 N, R.
14 W.

Ap—0 to 7 inches; reddish brown (5YR 5/3) fine sandy
loam, reddish brown (5YR 4/3) moist; weak fine
granular structure; soft, very friable; common fine
roots; neutral; abrupt smooth boundary.

B211—7 to 24 inches; reddish brown (2.5YR 4/4) sandy
clay loam, dark reddish brown (2.6YR 3/4) moist;
weak medium and fine subangular blocky structure;
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very hard, friable; common fine roots; thin patchy
clay fims on ped faces; neutral; graduval wavy
boundary.

B22t—24 to 28 inches; red (2.5YR 4/6) sandy clay loam
and brittle sandstone fragments that appear to be
laminated, dark red (2.5YR 3/6) moist; weak fine
subangular blocky structure; very hard, friable; few
fine roots; few thin patchy clay films on ped faces;
neutral; diffuse smooth boundary.

Cr—28 to 34 inches; red (2.5YR 4/6) highly weathered,
weakly cemented sandstone, dark red (2.5YR 3/6)
moist; difficult to auger by hand when dry, easy to
auger when moist; few fine roots; neutral.

The solum is 22 to 40 inches thick. [t is slightly acid to
neutral. The Cr horizon is neutral to mildly alkaline.

The A horizon has hue of 5YR or 7.5YR; value of 4
through 6, dry, and 3 or 4, moist; and chroma of 2
through 4, dry and moist. If the horizon has a moist value
of less than 4 it is less than 7 inches thick. The Bt
horizon is sandy clay loam or fine sandy loam, and it is
18 to 25 percent clay. It has hue of 5YR of 2.5YR, value
of 4 through 6, and chroma of 4 through 6. The C
horizon is weakly cemented sandstone. It is friable
enough in the upper few inches for plant roots to pene-
trate. Typically, it has hue of 2.5YR, but the hue ranges
to 10R. {t has value of 3 through 5 and chroma of 4
through 6.

Binger soils are similar to Dill, Quinlan, Shellabarger,
and Pond Creek soils. Binger soils have more clay in the
B horizon than Dill fine sandy loam. They are deeper
over sandstone than Quinian seils but are shallower over
sandstone than Shellabarger soils. They are redder and
have more sand in the B horizon than Pond Creek soils.

Carey series

The Carey series consists of deep, well drained, mod-
erately permeable soils that formed in redbeds that
weathered from siltstone and sandstone. These soils are
on hillsides and hilltops on uplands. Slopes are 1 to 5
percent.

Typical pedon of Carey silt loam, 1 to 3 percent
slopes, in a cultivated field 500 feet north and 500 feet
west of the southeast corner of sec. 2, T. 8 N,, R. 20 W.

Ap—0 to 6 inches; brown (7.5YR 5/2) silt loam, dark
brown (7.5YR 3/2) moist; weak medium granular
structure; soft, very friable; neutral; clear smooth
boundary.

A1—8 to 10 inches; brown (7.5YR 5/2) silt loam, dark
brown (7.5YR 3/2) moist; weak medium granular
structure; soft, very friable; neutral; gradual smooth
boundary.

B1—10 to 14 inches; dark reddish gray (5YR 4/2) silt
loam, dark reddish brown (5YR 3/2) moist; moder-
ate medium granular structure; slightly hard, friable;
many fine roots; neutral;, gradual smooth boundary.
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B2t—14 to 36 inches; reddish brown (5YR 4/4) clay
loam, dark reddish brown (5YR 3/4) moist; com-
pound weak medium prismatic and moderate
medium granular structure; slightly hard, friable;
many fine roots; common insect casts; thin patchy
clay films; neutral; diffuse smooth boundary.

B3--36 to 44 inches; light reddish brown (2.5YR 6/4)
clay loam, reddish brown (2.5YR 4/4) moist, weak
medium granular structure; slightly hard, friable; few
roots; calcareous; moderately alkaline; diffuse
smooth boundary.

C—44 to 54 inches; light reddish brown (2.5YR 6/4)
loam, reddish brown (2.5YR 4/4) moist; massive;
slightly hard, friable; few roots; calcareous; moder-
ately alkaline; diffuse smooth boundary.

Cr—54 to 62 inches; light red (2.5YR 6/6) silty sand-
stone, red (2.5YR 5/6) moist; easy to hand auger
when moist; calcareous; moderately alkaline.

The solum is 40 to more than 60 inches thick. Depth
to secondary carbonates is 18 to 36 inches. The surface
layer is slightly acid to neutral. The upper part of the
subsoil is neutral to mildly alkaline. The lower part of the
subsoil and the C horizon are mildly alkaline to moder-
ately alkaline. A Cr horizon of silty sandstone commonly
underlies this soit.

The A horizon is sitt loam or loam. It has hue of 7.5YR
or 5YR, value of 3 through 5, and chroma of 2 or 3.

The B1 horizon is loam, silt loam, clay loam, or silty
clay loam. It has hue of 7.5YR or 5YR, value of 3
through 5, and chroma of 2 through 4. The B2t horizon
ranges in texture from loam to silty clay loam, and it is
20 to 30 percent clay. It has hue of 5YR or 2.5YR, value
of 3 through 5, and chroma of 3 through 6. The B3 and
C horizons range in texture from loam to clay loam. They
have hue of 5YR or 2.5YR, value of 3 to 6, and chroma
of 4 10 6.

The Cr horizon, where present, is silty sandstone or
siltstone. It crushes to fine sandy loam, loam, or silt
loam. It has hue of 2.5YR or 5YR, value of 3 through 6,
and chroma of 4 through 6.

Carey soils are similar to St. Paul, Pond Creek, Obaro,
and Woodward soils. They have a thinner dark colcred
surface layer and have carbonates nearer to the surface
than St. Paul and Pond Creek soils. Carey soils also
have a darker colored surface layer than Qbaro and
Woodward soils; carbonates are leached to a greater
depth in Carey soils than in those soils.

Clairemont series

The Clairemont series consists of deep, well drained,
moderately permeable soils that are forming in [oamy,
alkaline sediment. They are on nearly level bottom lands
that are flooded once in 1 to 5 years.

Typical pedon of Clairemont silt loam, in a cultivated
field 600 feet east and 600 feet south of the northwest
corner of sec. 12, T. 10 N,, R. 16 W.
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Ap—0 to 9 inches; reddish brown (5YR 5/4) silt loam,
reddish brown (5YR 4/4) moist; weak fine granular
structure; hard, friable; common fine roots; calcare-
ous; moderately alkaling; clear smooth boundary.

C1—9 to 28 inches; reddish brown (5YR 5/4) silt loam,
reddish brown (5YR 4/4) moist; weak medium
granular structure; faint bedding planes; hard, friable;
common fine roots; thin lenses of loam and fine
sandy loam strata; calcareous; moderately alkaline,
gradual smooth boundary.

C2—28 to 44 inches; reddish brown (5YR 5/4) silt loam,
dark reddish brown (5YR 3/4) moist; moderate
medium granular structure; faint bedding planes;
very hard, friable; few fine roots; calcareous; moder-
ately alkaline; clear smooth boundary.

C3—44 to 62 inches; reddish brown (5YR 5/4) loam,
reddish brown {(5YR 4/4) moist; massive; hard, fri-
able; few fine roots; stratified with thin lenses of fine
sandy loam; calcareous; moderately alkaline.

Typically, the soil material is calcareous and moderate-
ly alkaline throughout, but in a few pedons it is leached
to a depth of 12 inches. The water table is at a depth of
more than 10 feet.

The A horizon has hue of 5YR or 2.5YR, value of 4 or
5, and chroma of 4 through 6. The C horizon is silt loam
or silty clay loam, and it is 18 to 35 percent clay. Thin
strata of other textures are also present. The C horizon
has hue of 5YR through 2.5YR, value of 4 through 6,
and chroma of 4 through 6. In some pedons there is a
buried A horizon below a depth of 36 inches.

Clairemont soils are similar to Port, Yahola, and Rein-
ach soils. They have a lighter colored surface layer than
Port soils. In Port soils, lime has been leached to a
greater depth. Yahola soils are sandier than Clairemont
soils. Reinach soils have a thicker and darker colored
surface layer than Clairemont soils; in Reinach soils, lime
has been leached to a greater depth.

Cordell series

The Cordell series consists of shallow, somewhat ex-
cessively drained, moderately permeable soils that
formed in material that weathered from hard siltstone
under a cover of mid and short grasses. These soils are
on hilltops and hillsides and in swales and canyons on
uplands. Slopes are 1 to 15 percent.

Typical pedon of Cordell silty clay loam (fig. 6), in an
area of Cordell-Rock outcrop complex, 2 to 15 percent
slopes, in native rangeland 800 feet east and 100 feet
north of the southwest corner of sec. 2, T. 11 N,, R. 18
W.

A1—0 to 6 inches; reddish brown (2.5YR 4/4) silty clay
loam, dark reddish brown (2.5YR 3/4) moist; moder-
ate medium granular structure; slightly hard, friable;
many roots; 1 percent, by volume, fragments of silt-
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stone less than 1 inch in diameter; calcareous; mod-
erately alkaline; clear smooth boundary.

B21—6 to 10 inches; red (2.5YR 5/6) silty clay loam, red
{2.5YR 4/6) moist; moderate medium granular struc-
ture; hard, friable; common roots; 5 percent, by
volume, fragments of silistone less than 1 inch in
diameter; calcareous; moderately alkaline; gradual
wavy boundary.

B22—10 to 14 inches; red (2.5YR 5/6) very shaly silty
clay loam, red (2.5YR 4/6) moist; weak medium
granular structure; hard, friable; few roots; 75 per-
cent, by volume, fragments of siltstone 1/4 to 1 inch
in diameter; films of secondary carbonates; calcare-
ous; moderately alkaline; clear wavy boundary.

R—14 to 17 inches; red (2.5YR 5/6) hard siltstone, red
(2.5YR 4/6) moist; calcareous; moderately alkaline.

The thickness of the solum and the depth to bedrock
range from 10 to 20 inches. The soil material is moder-
ately alkaline to mildly alkaline throughout. The A horizon
is 0 to 10 percent, by volume, coarse siltstone fragments
that are less than 3 inches in diameter; the upper part of
the B horizon is 0 to 30 percent coarse fragments; and
the lower part of the B horizon is 50 to 75 percent.

The A horizon is silty clay loam or silt loam. it has hue
of 2.5YR or 5YR, value of 4 and 5, and chroma of 4
through 6. The upper part of the B horizon is silty clay
loam, silt loam, shaly silty clay loam, or shaly silt loam.
The iower part of the B horizon is very shaly siity clay
loam or very shaly silt loam. The colors of the B horizon
are the same as those of the A horizon. The R layer is
hard siltstone. It has hue of 2.5YR or 10R, value of 4 or
5, and chroma of 4 through 6.

Cordell soils are similar to Cornick, Quinlan, and
Vernen soils. Cornick soils are 5 to 10 inches thick over
gypsum bedrock. Quinlan soils are 10 to 20 inches thick
over weakly cemented, calcareous sandstone. Verhon
soils are deeper and more clayey than Cordell soils.

Cornick series

The Cornick series consists of very shallow, well
drained, moderately permeable soils that formed in ma-
terial that weathered from impure gypsum under a cover
of mid and short grasses. These socils are on hilitops,
hillsides, and along canyons on uplands. Slopes are
mainly 1 to 12 percent, but in areas near canyon escarp-
ments they range to 50 percent.

Typical pedon of Cornick silt loam, in an area of Cor-
nick-Rock outcrop complex, 1 to 12 percent slopes, in
native grassland on the crest of a hill, 200 feet south
and 50 feet east of the northwest corner of sec. 12, T. 9
N, R. 14 W.

A1—0 to 7 inches; brown (7.5YR 5/2) silt loam, dark
brown (7.5YR 3/2) moist; moderate medium granu-
lar structure; slightly hard, friable; many roots; cal-
careous; moderately alkaline; abrupt wavy boundary.
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Cr—7 to 11 inches; white (5YR 8/1) gypsum that has a
few streaks and bodies of pink (YR 7/3); massive;
mass is noncalcareous; seams are calcareous.

The thickness of the solum and the depth to bedrock
range from 5 to 10 inches. The A horizon and the upper
part of the C horizon are moderately alkaline; typically,
they are calcareous, but in some pedons they are non-
calcareous. The lower part of the C horizon is noncalcar-
eous, but in some pedons it has bodies of lime in seams
and fractures.

The A horizon is silt loam or loam. It has hue of 7.5YR
or 10YR, value of 3 through 5, and chroma of 2 or 3. A
C1 horizon of weathered gypsum is in some pedons. The
Cr horizon is gypsum of paralithic hardness. It has hue of
7.5YR or 5YR, value of 8, and chroma of 1 through 4.

Cornick soils are similar to Cordell, Quinlan, and
Vernon soils. Cordell soils have hard siltstone at a depth
of 10 to 20 inches. Quinlan soils have weakly cemented,
calcareous sandstone at a depth of 10 to 20 inches.
Vernon soils formed in clayey redbeds and are deeper
than Cornick soils.

Devol series

The Devol series consists of deep, well drained soils
that formed in sandy eolian deposits or alluvial sediment
reworked by the wind. These soils are on uplands that
originally were covered with tall grasses. Slopes are
complex and range from 0 to 8 percent. Relief is undu-
lating to hummocky.

Typical pedon of Devol loamy fine sand, in an area of
Devol-Grandfield complex, 3 to 8 percent slopes, in a
cultivated field 1,975 feet south and 270 feet east of the
northwest corner of sec. 14, T. 9 N,, R. 19 W.

Ap—0 to 8 inches; reddish brown (5YR 5/4) loamy fine
sand, reddish brown (5YR 4/4) moist, weak fine
granular structure; soft, very friable; neutral;, clear
smooth boundary.

A1—8 to 16 inches; reddish brown (5YR 5/4) loamy fine
sand, reddish brown (5YR 4/4) moist; weak fine
granular structure; soft, very friable; neutral; gradual
smooth boundary.

B2t—16 to 28 inches; reddish brown (5YR 5/4) fine
sandy loam, reddish brown (5YR 4/4) moist; moder-
ate fine and medium granular structure; soft, very
friable; clay films between sand grains; neutral; dif-
fuse smooth boundary.

B3—28 to 48 inches; yellowish red (5YR 5/6) fine sandy
loam, yellowish red (5YR 4/6) moist; weak medium
granular structure; soft, very friable; neutral; diffuse
smooth bourdary,

C—46 to 72 inches; yellowish red (5YR 5/6) loamy fine
sand, yellowish red (5YR 4/6) moist; massive; loose,
very friable; neutral.
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The solum is 30 to 60 inches thick. The A horizon is
slightly acid to mildly alkaline. The Bt and B3 horizons
are neutral through moderately alkaline and are noncal-
careous. The C horizon is neutral through moderately
alkaline. In some pedons, the soil material below a depth
of 36 inches is calcareous.

The A horizon has hue of 5YR or 2.5YR, value of 3
through 5, and chroma of 4 through 6. The Bt horizon is
fine sandy loam that is 8 to 18 percent clay. The Bt, B3,
and C horizons have hue of 5YR or 2.5YR and value and
chroma of 4 through 6. The B3 horizon is fine sandy
loam or loamy fine sand. The C horizon is fine sandy
loam or loamy sand. In some pedons, red weathered
sandstone is at a depth of more than 60 inches.

Devol soils are similar to Binger, Grandfield, and Pratt
soils. Binger and Grandfield soils have a subsoil that is
more than 18 percent clay, and Binger soils have sand-
stone within a depth of 40 inches. Pratt soils have a
loamy fine sand subsoit.

Dili series

The Dill series consists of moderately deep, well
drained soils that have moderately rapid permeability.
These soils formed in material that weathered from
weakly cemented sandstone under a cover of mid and
tall grasses. They are on broad flats, in swales, on hill-
sides and hilltops, and along drainageways on uplands.
Slopes range from 0 to 12 percent.

Typical pedon of Dill fine sandy loam, 1 to 3 percent
slopes, in rangeland 4,000 feet west and 600 feet south
of the northeast corner of sec. 21, T. 11 N, R. 19 W.

A1—0 to 14 inches; reddish brown (5YR 4/4) fine sandy
loam, dark reddish brown (5YR 3/4) moist; weak
fine granular structure; hard, very friable; many fine
roots; common worm casts; neutral; gradual smooth
boundary.

B21—14 to 21 inches; reddish brown (2.5YR 4/4) fine
sandy loam, dark reddish brown (2.5YR 3/4) moist;
weak medium prismatic structure parting to weak
fine granular; hard, very friable; many roots; common
worm casts; few krotovinas; neutral; gradual smooth
boundary.

B22—21 to 33 inches; reddish brown (2.5YR 4/4) fine
sandy loam, dark reddish brown (2.5YR 3/4) moist,
weak medium prismatic structure parting to weak
fine granular; hard, very friable; many roots; common
worm casts; few krotovinas; few fragments of soft
sandstone; neutral; clear wavy boundary.

Cr—33 to 47 inches; red {10R 5/6) weakly cemented
noncalcareous sandstone, red {10R 4/6) moist; thin
bands of dark red (2.5YR 3/6) calcareous sand-
stone.

The thickness of the sclum and the depth to sand-
stone range from 20 to 40 inches. The A and B horizons
are slightly acid to mildly alkaline. The C horizon is slight-
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ly acid to moderately alkaline and is noncalcareous. In
some pedons, seams or nodules of calcium carbonate
are in fracture joints and crevices of the sandstone.

The A horizon typically is fine sandy loam but is loamy
fine sand in a few winnowed areas. It has hue of 5YR or
2.5YR, value of 3 through 5, and chroma of 3 or 4. The
content of organic carbon is less than 0.06 percent
where the horizon has chroma of 3. The B horizon is fine
sandy loam that is 10 to 18 percent clay. It has hue of
2.5YR or 10R, value of 4 or 5, and chroma of 4 through
6. The Cr horizon is weakly cemented sandstone. It has
hue of 2.5YR and 10R, value of 4 and 5, and chroma of
4 through 8.

Dill scils are similar to Binger, Grandfield, Shella-
barger, and Hardeman soils. Binger, Grandfield, and
Shellabarger soils have a better developed B horizon.
Grandfield and Shellabarger scils do not have sandstone
within a depth of 40 inches. Hardeman soils are more
alkaline and do not have sandstone within a depth of 40
inches.

Dodson series

The Dodson series consists of nearly level, deep, well
drained soils that have moderately slow permeability.
These soils formed in material that weathered from silty
and clayey sediment under a cover of mid and tall
grasses. They are on upland terraces. Slopes are 0 to 1
percent.

Typical pedon of Dodsecn silt loam, 0 to 1 percent
slopes, in a cultivated field 2,500 feet west and 100 fest
north of the southeast corner of sec. 17, T. 8 N,, R. 17
W.

Ap—0 to 12 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; hard, friable; neutral;
clear smooth boundary.

A1-—12 to 19 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak medium granular structure; hard, friable; mildly
alkaline; clear smooth boundary.

B21t—19 to 31 inches; brown (7.5YR 4/2) silty clay
loam, dark brown (7.5YR 3/2) moist; weak medium
subangular blocky structure; very hard, friable;
patchy clay films on faces of peds; noncalcareous;
mildly alkaline; clear smooth boundary.

B22t—31 to 40 inches; brown (7.5YR 4/2) silty clay,
dark brown (7.5YR 3/2) moist; moderate medium
subangular blocky structure; very hard, firm; continu-
ous clay films on faces of peds; noncalcareous;
mildly alkaline; gradual smooth boundary.

B23t—40 to 70 inches; brown (7.5YR 5/2) silty clay,
brown (7.5YR 4/2) moist; moderate medium suban-
gular blocky structure; hard, friable; patchy clay films
on faces of peds; few fine soft bodies and concre-
tions of calcium carbonate; calcareous; moderately
alkaline; gradual wavy boundary.
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C—70 to 80 inches; brown (7.5YR 5/2) silty clay loam,
brown (7.5YR 4/2) moist; massive; very hard, firm;
about 40 percent reddish brown (5YR 5/4) siity clay
loam; about 5 percent fine soft bodies and concre-
tions of calcium carbonate; calcareous; moderately
alkaline.

The solum is 50 to more than 72 inches thick. The
depth to secondary carbonates is 32 to 48 inches. The A
horizon and the upper part of the Bt horizon are neutral
or mildly alkaline. The lower part of the Bt horizon and
the C horizon are moderately alkaline and calcareous.
They have less than 10 percent calcium carbonate
equivalent.

The A horizon has hue of 10YR or 7.5YR, value of 3
through 5, and chroma of 2 or 3. The B21t horizon is
silty clay loam or silty clay. It has hue of 10YR or 7.5YR,
value of 3 or 4, and chroma of 2 or 3. The B22t and
B23t horizons are silty clay loam or silty clay and are 35
to 45 percent clay. They have hue of 7.5YR or 5YR,
value of 3 or 4, and chroma of 2 or 3. The C horizon is
silt loam, clay loam, silty clay loam, or silty clay. !t has
hue of 7.5YR and 5YR, value of 3 through 5, and
chroma of 2 through 4.

Dodson soils are similar to Abilene, Pond Creek, and
St. Paul soils. Abilene soils have secondary lime nearer
to the surface than Dodson soils. Pond Creek and St.
Paul soils are less than 35 percent clay in the upper 20
inches of the Bt horizon.

Dougherty series

The Dougherty series consists of deep, well drained,
moderately permeable soils that formed in material that
weathered from sandy sediment. These soils are on hill-
tops and hillsides and in swales on uplands that were
originally covered with blackjack trees. Slopes are
smooth to complex and range from 3 to 8 percent.

Typical pedon of Dougherty loamy fine sand, in an
area of Dougherty-Eufauia complex, 3 to 8 percent
slopes, in native rangeland 500 feet west and 50 feet
north of the southeast corner of sec. 24, T. 10 N,, R. 14
W.

A1—0 to 6 inches; brown (7.5YR 5/2) loamy fine sand,
brown (7.5YR 4/2) moist; weak fine granular struc-
ture; soft, very friable; slightly acid; clear smooth
boundary.

A2—6 to 26 inches; light brown (7.5YR 6/4) lcamy fine
sand, brown (7.5YR 5/4) moist; massive; soft, very
friable; slightly acid; gradual wavy boundary.

B2t—26 to 42 inches; red {(2.5YR 5/6) sandy clay locam,
red (2.5YR 4/6) moist; moderate medium subangu-
lar blocky structure; hard, friable; clay films on ped
faces and bridging sand grains; slightly acid; diffuse
smooth boundary.

B3—42 to 51 inches; red (2.5YR 5/6) fine sandy loam,
red (2.5YR 4/6) moist; weak medium granular struc-
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ture; slightly hard, friable; slightly acid, diffuse
smooth boundary.

C—51 to 72 inches; light red (2.5YR 6/6) loamy fine
sand, red (2.5YR 5/6) moist; massive; soft, very
friable; medium acid.

The solum is 45 to more than 72 inches thick. The A
horizon is 20 to 40 inches thick. The soil material is
slightly acid to strongly acid throughout.

The At horizon has hue of 10YR or 7.5YR, value of 4
through 7, and chroma of 2 through 4. The A2 horizon is
loamy fine sand or fine sand. It has hue of 7.5YR or
10YR, value of 5 through 7, and chroma of 2 through 4.

The B2t horizon ranges from sandy clay loam to fine
sandy loam and is 18 to 32 percent clay. It has hue of
25YR or 5YR, value of 4 and 5, and chroma of 4
through 6. The B3 horizon ranges from sandy clay loam
to fine sandy loam. it has hue of 2.5YR or 5YR and
value and chroma of 4 through 6.

The C horizon ranges in texture from loamy fine sand
to fine sandy loam. It has hue of 2.5YR or 5YR, value of
5 through 7, and chroma of 4 through 8.

Dougherty soils are similar to Binger, Eufaula, Grand-
field, and Devol soils. Binger, Grandfield, and Devol soils
have an A horizon that is less than 20 inches thick, and
they do not have an A2 horizon. In addition, Binger soils
have sandstone between depths of 20 and 40 inches,
and Devol soils are less than 18 percent clay. Eufaula
soils have an A horizon that is more than 40 inches
thick; they do not have an argillic horizon within a depth
of 40 inches.

Eufaula series

The Eufaula series consists of deep, somewhat exces-
sively drained, rapidly permeable soils that formed in
sandy material of eolian origin. The topography is undu-
lating to hummocky. Slopes are 3 to 8 percent. The
original vegetation was blackjack oak with an understory
of tall grasses.

Typical pedon of Eufaula loamy fine sand, in an area
of Dougherty-Eufaula complex, 3 to 8 percent slopes, in
native rangeland 600 feet west and 100 feet north of the
southeast corner of sec. 24, T. 10 N,, R. 14 W,

A1—0 to 8 inches; pale brown (10YR 6/3) loamy fine
sand, brown (10YR 4/3) moist; single grained; loose
when moist and when dry; slightly acid; gradual
smooth boundary.

A21—8 to 40 inches; pink (7.5YR 7/4) fine sand, light
brown (7.5YR 6/4) moist; single grained; loose when
moist and when dry; slightly acid; clear wavy bound-
ary.

A228B2t—40 to 72 inches; yellowish red (5YR 5/6) fine
sand, yellowish red (5YR 4/8) moist; (A22); single
grained; massive lamellae of reddish brown (5YR 5/
4) loamy fine sand (B2t); slightly hard, friable; lamel-
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lae are 3/8 to 1 inch thick and 2 to 4 inches apart;
they have clay bridges between the sand grains.

The solum is 72 to more than 120 inches thick. The
At or Ap horizon is loamy fine sand or fine sand. It has
hue of 10YR or 7.5YR, value of 4 through 7, and chroma
of 3 through 4. It is slightly acid or medium acid. The A2
horizon is loamy fine sand or fine sand. It has hue of
7.5YR or 10YR, value of 6 through 8, and chroma of 3 or
4.

It is strongly acid to neutral. The B2t horizon consists
of lamellae of loamy fine sand that are 1/8 to 1 inch
thick. It has hue of 2.5YR through 7.5YR, value of 4
through 6, and chroma 4 through 8. It is slightly acid
through strongly acid.

Eufaula soils are similar to Devol and Dougherty soils.
Devol soils have an A horizon that is less than 20 inches
thick, and Dougherty soils have an A horizon that is 20
to 40 inches thick. Dougherty soils have a Bt horizon
that is more than 18 percent clay.

Grandfield series

The Grandfield series consists of deep, well drained,
moderately permeable soils that formed in loamy alluvial
or eolian deposits under a cover of mid and tall grasses.
These soils are in broad areas on uplands. Slopes are
single to complex and range from 0 to 5 percent.

Typical pedon of Grandfield fine sandy loam, 1 to 3
percent slopes, in a cultivated field 3,000 feet north and
100 feet west of the southeast corner of sec. 33, T. 10
N, R. 18 W.

A1—0 to 10 inches; reddish brown (5YR 5/4) fine sandy
loam, dark reddish brown (5YR 3/4) moist; weak
medium granular structure; soft, very friable; neutral,
gradual smooth boundary.

B1—10 to 18 inches; reddish brown (5YR 5/4) fine
sandy loam, reddish brown (5YR 4/4) moist; moder-
ate medium granular structure; slightly hard, friable;
neutral; gradual smooth boundary.

B2t—18 to 36 inches; reddish brown (5YR 5/4) sandy
clay loam, reddish brown (5YR 4/4) moist; weak
coarse prismatic structure parting to weak medium
subangular blocky; hard, friable; thin patchy clay
films on ped faces; mildly alkaline; gradual smooth
boundary.

B3—36 to 56 inches; red (2.5YR 4/6) fine sandy loam,
dark red (2.5YR 3/6) moist; weak fine granular
structure; slightly hard, very friable; mildly alkaline;
gradual smooth boundary.

C—56 to 72 inches; red (2.5YR 4/6) fine sandy loam,
dark red (2.5YR 3/6) moist; massive; slightly hard,
very friable; mildly alkaline.

The solum is 50 to more than 72 inches thick. The
upper part of the solum is slightly acid to mildly alkaline,
and the lower part is neutral to moderately alkaline. The
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C horizon is mildly alkaline to moderately alkaline and is
calcareous.

The A horizon typically is fine sandy loam but ranges
to loamy fine sand. It has hue of 5YR or 7.5YR, value of
3 through 5, and chroma of 2 through 4. The organic
matter content is less than one percent. The B1 horizon,
where present, and the B2t horizon range from sandy
clay loam to loam and are 18 to 30 percent clay. They
have hue of 5YR and 2.5YR, value of 3 through 5, and
chroma of 3 through 6. The B3 and C horizons range
from fine sandy loam to sandy clay loam. They have hue
of 2.5YR or 5YR, value of 4 through 6, and chroma of 4
through 8.

Grandfield soils are similar to Binger and Shellabarger
soils. Binger soils have sandstone between depths of 20
and 40 inches. Shellabarger soils have a dark colored
surface layer that has an organic matter content of more
than one percent.

Hardeman series

The Hardeman series consists of deep, well drained
soils that have moderately rapid permeability. These
soils formed in material that weathered from eolian de-
posits under a cover of mid and tall grasses. They are
on hilltops and hillsides and in swales on uplands.
Slopes are 1 to 8 percent.

Typical pedon of Hardeman fine sandy loam, 3 to 5
percent siopes, in a cultivated field 300 feet east and
100 feet south of the northwest corner of sec. 4, T. 10
N.,R. 14 W.

Ap—oO0 to 7 inches; brown (7.5YR 5/4) fine sandy loam,
brown (7.5YR 4/4) moist; weak fine granular struc-
ture; slightiy hard, very friable; slightly acid; clear
smooth boundary.

A1—7 to 14 inches; brown (7.5YR 5/4) fine sandy loam,
brown (7.5YR 4/4} moist; moderate medium granu-
lar structure; slightly hard, very friable; neutral; grad-
ual smooth boundary.

B21—14 to 30 inches; reddish brown (5YR 4/4) fine
sandy Joam, dark reddish brown (5YR 3/4) moist;
moderate fine granular structure; slightly hard, very
friable; mildly alkaline; gradual smooth boundary.

B22—30 to 50 inches; reddish brown (5YR 4/4) fine
sandy loam, dark reddish brown (5YR 3/4) moist;
weak fine granular structure; slightly hard, very fri-
able; mildly alkaline; gradual smooth boundary.

C—50 to 72 inches; reddish brown (5YR 4/4} fine sandy
loam, dark reddish brown (5YR 3/4) moist; massive;
slightly hard, very friable; calcareous; moderatsly al-
kaline.

The solum is 25 to 60 inches thick. Bedrock is at a
depth of more than 6 feet. The A horizon is slightly acid
to mildly alkaline, and the B and C horizons are neutral
to moderately alkaline. In some pedons, the B and C
horizons are calcareous. In about 50 percent of the
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pedons, carbonates are between depths of 24 and 50
inches.

The A horizon is fine sandy loam, very fine sandy
loam, or loam. It has hue of 7.5YR or 5YR, value of 4
through 6, and chroma of 3 or 4. The B horizon is fine
sandy loam or loam that is 12 to 18 percent clay. It has
hue of 7.5YR to 2.5YR, value of 4 through 6, and
chroma of 4 through 8. The C horizon has the same
textures as the B horizon. It has hue of 5YR and 2.5YR,
and value and chroma of 4 through 8.

Hardeman soils are similar to Dill and Woodward soils.
Dill soils are noncalcareous and have sandstone be-
tween depths of 20 and 40 inches. Woodward scils are
calcareous throughout, and they have a siltier control
section than Hardeman soils.

Obaro series

The Obaro series consists of moderately deep, well
drained soils that formed in calcareous material that
weathered from silty redbeds under a cover of mid and
short grasses. These soils are on smooth uplands.
Slopes are mainly 1 to 5 percent, but on some hillsides
they range to 7 percent.

Typical pedon of Obaro silty clay loam, 1 to 3 percent
stopes, in a cultivated field 2,500 feet north and 50 feet
east of the southwest corner of sec. 23, T. 11 N,, R. 17
W.

Ap—0 to 8 inches; reddish brown (2.5YR 4/4) silty clay
loam, dark reddish brown (2.5YR 3/4) moist; weak
fine granular siructure; slightly hard, friable; calcare-
ous; moderatsly alkaline; clear smooth boundary.

B2—8 1o 26 inches; red (2.5YR 4/6) silty clay loam, dark
red (2.5YR 3/6) moist; moderate fine and medium
granular structure; hard, firm; few soft bodies and a
few concretions of calcium carbonate; calcareous;
moderately alkaline; gradual smooth boundary.

B3ca—26 to 38 inches; red (2.5YR 5/6) silty clay loam,
red (2.5YR 4/6) moist; moderate medium granular
structure; hard, firm; 15 percent soft bodies and con-
cretions of calcium carbonate; calcareous; moder-
ately alkaline; gradual smooth boundary.

Cr—38 to 40 inches; red (2.5YR 4/6) consolidated
redbed shale; very hard, firm; calcareous; moderate-
ly alkaline.

The solum is 24 to 40 inches thick. Depth to a distinct
accumulation of calcium carbonate is between 12 and 30
inches.

The A horizon is loam, silt loam, clay loam, or silty clay
loam. It has hue of 7.5YR to 2.5YR and value and
chroma of 3 through 6. Where this horizon has value and
chroma of less than 3.5, moist, it is less than 7 inches
thick. The B horizon is loam, clay loam, or silty clay loam
and is 20 to 35 percent clay. The content of calcium
carbonate ranges from 0 to 5 percent in the B2 horizon
and from 5 to 25 percent in the B3ca harizon. The B
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horizon has hue of 5YR or 2.5YR and value and chroma
of 4 through 6. The Cr horizon is weakly cemented
sandstone or stratified siltstone and shale. It has hue of
5YR or 2.5YR and value and chroma of 4 through 6.

Obaro soils are similar to Vernon and Woodward soils.
The subsoil of Obaro soils is less clayey than that of
Vernon soils, and it is more clayey than that of Wood-
ward soils.

Pond Creek series

The Pond Creek series consists of deep, well drained
soils that have moderately slow permeability. These soils
formed in material that weathered from loamy alluvium or
redbed residuum under a cover of mid and tall grasses.
They are on broad flats. Slopes are 0 to 3 percent

Typical pedon of Pond Creek fine sandy loam, 0 to 1
percent slopes, in a cultivated field about 1,600 feet east
and 1,700 feet north of the southwest corner of sec. 14,
T.10 N, R. 14 W,

Ap—0 to 10 inches; brown (7.5YR 4/2) fine sandy loam,
dark brown (7.5YR 3/2) moist; weak medium granu-
lar structure; soft, very friable; common roots; neu-
tral; abrupt smooth boundary.

B21t—10 to 28 inches; brown (7.5YR 4/2) silty clay
loam, dark brown (7.5YR 3/2) moist, weak medium
prismatic structure and weak medium subangular
blocky; hard, firm; common roots and insect casts;
thin patchy clay films; neutral; gradual smooth
boundary.

B22t—28 to 41 inches; brown (7.5YR 4/2) silty clay
loam, dark brown (7.5YR 3/2) moist; moderate
coarse prismatic structure and moderate medium su-
bangular blocky; very hard, very firm; few roots; few
insect casts; thick continuous clay films; mildly alka-
iine; gradual smooth boundary.

B23t—41 to 60 inches; yellowish red (5YR 5/6) silty clay
loam, yellowish red (5YR 4/6) moist; weak medium
prismatic structure and weak fine granular; hard,
firm; mildly alkaline; gradual smooth boundary.

B3—60 to 78 inches; yellowish red (5YR 5/86) silt loam,
yellowish red (5YR 4/6) moist; weak medium granu-
lar structure; hard, friable; mildly alkaline.

The solum is 40 to more than 60 inches thick. The
depth tc secondary lime is 45 to more than 60 inches.
The A, B21t, and B22t horizons are slightly acid to mildly
alkaline. The B23t horizon is neutral to moderately alka-
line, and the B3 horizon is mildly alkaline or moderately
alkaline.

The A horizon has hue of 7.5YR or 5YR, value of 3
and 5, and chroma of 2 or 3. The B21t and B22t hori-
zons are sit loam or silty clay loam that is 24 to 35
percent clay. They have hue of 7.5YR or 5YR, value of 3
through 5, and chroma of 2 or 3. Below a depth of 20
inches, they have chroma of 4. The B23t horizon is
loam, silt loam, clay loam, or silty clay loam. It has hue



52

of 7.5YR through 2.5YR, value of 4 and 5, and chroma
of 3 through 6. The B3 horizon is similar in texture to the
B23t horizon. It has hue of 7.5YR through 2.5YR, value
of 4 and 5, and chroma of 3 through 8.

Pond Creek soils are similar to Abilene, Shellabarger,
and St, Paul soils. Pond Creek soils have a less clayey
subsoil and have lime leached to a greater depth than
Abilene soils. They have a thicker dark colored surface
layer and a less sandy subscil than Shellabarger soils.
They have secondary lime leached to a greater depth
than St. Paul soils.

Port series

The Port series consists of deep, well drained, moder-
ately permeable soils on flood plains. These soils formed
in material that weathered from loamy sediment under a
cover of native grasses and a few hardwood trees.
Slopes are 0 to 1 percent.

Typical pedon of Port silt loam, in a cultivated field
about 2,200 feet north and 100 feet west of the south-
east corner of sec. 4, T. 10N, R. 17 W,

Ap—0 to 10 inches; brown (7.5YR 4/2) silt loam, dark
brown (7.5YR 3/2) moist, moderate fine granular
structure; slightly hard, friable; many roots; neutral;
abrupt smooth boundary.

A1—10 to 22 inches; reddish brown (5YR 4/3) silty clay
loam, dark reddish brown (5YR 3/3) moist; moder-
ate medium granular structure; hard, friable; many
roots; mildly alkaline; diffuse wavy boundary.

B2—22 to 40 inches; reddish brown (5YR 5/3) silty clay
loam, dark reddish brown (5YR 3/3) moist; weak
medium subangular blocky structure; very hard, fri-
able; common roots; common worm casts; few soft
bodies of calcium carbonate below a depth of 32
inches; calcareous; moderately alkaline; gradual
wavy boundary.

C—40 to 60 inches; reddish brown (2.5YR 4/4) silt loam,
dark reddish brown (2.5YR 3/4) moist; massive;
hard, friable; few roots; many soft bodies of calcium
carbonate; calcareous; moderately alkaline.

The A horizon is 20 to 40 inches thick. The depth to
secondary carbonates is 20 to 60 inches. The A horizon
is slightly acid to mildly alkaline; the B herizon is slightly
acid to moderately alkaline; and the C horizon is moder-
ately alkaline and calcareous.

The A horizon is loam, silt loam, or silty clay loam. |t
has hue of 7.5YR and 5YR, value of 3 through 5, and
chroma of 2 or 3. The B horizon is loam, silt loam, clay
loam, or silty clay loam, and it is 18 to 35 percent clay
between depths of 10 and 40 inches. It has hue of
7.5YR to 2.5YR, value of 3 through 5, and chroma of 2
and 3. Below a depth of 20 inches, the chroma ranges
to 6. The C horizon is similar in texture to the B horizon,
but in some strata the soil material is coarser or finer
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textured. Color is the same as that of the B horizon
below a depth of 20 inches.

Port soils are similar to Clairemont, Reinach, and
Yahola soils. Clairemont and Yahola soils have a lighter
colored surface layer and are calcareous. Reinach soils
have a less clayey subsoil than Port soils.

Pratt series

The Pratt series consists of deep, well drained, rapidly
permeable soils that formed in sandy eolian deposits
under a cover of mid and tall grasses. These soils are in
undulating to hummaocky areas, and slopes are mainly 5
to 12 percent.

Typical pedon of Pratt loamy fine sand, 5 to 12 per-
cent slopes, 900 feet east and 70 feet south of the
northwest corner of sec. 22, T.9 N., R. 19 W.

A1—0 to 10 inches; reddish brown (5YR 4/4) loamy fine
sand, dark reddish brown (5YR 3/4) moist; weak
fine granular structure; soft, very friable; slightly acid;
gradual smooth boundary.

B2t—10 to 18 inches; reddish brown (5YR 5/4) loamy
fine sand, reddish brown (5YR 4/4) moist; weak
medium granular structure; soit, very friable; sand
grains coated with thin clay films; neutral, gradual
smooth boundary.

C—18 to 72 inches; yellowish red (5YR 5/6) loamy fine
sand, yellowish red (5YR 4/8) moist; single grained;
loose; neutral.

The solum is 10 to 50 inches thick. The A ang Bt
horizons are slightly acid to neutral. The C horizon is
neutral to mildly alkaline. In a few pedons the soil materi-
al is moderately alkaline below a depth of 40 inches.

The A horizon has hue of 7.5YR or 5YR, value of 4 or
5, and chroma of 3 through 6. Where the horizon has
chroma of 3, the organic matter content is less than one
percent. The Bt horizon is loamy fine sand, and it is at
least 3 percent higher in clay content than the A horizon.
It has hue of 5YR or 2.5YR, value of 4 or 5, and chroma
of 4 through 6. The C horizon is loamy fine sand to a
depth of 40 inches, but in some pedons it is fine sand
below a depth of 40 inches. Its color is the same as that
of the Bt horizon.

Pratt soils are similar to Devol and Dougherty soils.
Devol and Dougherty soils have more clay in the B
horizon than Pratt soils.

Pratt soils in this county have a surface layer that has
hue of 5YR, which is outside the range for the Pratt
series. Otherwise, these soils are similar in behavior,
use, and management to the soils of the Pratt series.

Quinlan series

The Quinlan series consists of shallow, well drained
soils on uplands. These soils are on ridgetops and hill-
sides, in swales, and along canyons. They formed in
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calcareous or alkaline, weakly consolidated sandstone
under a cover of mid and short grasses (fig. 7). Perme-
ability is moderately rapid. Slopes are single to complex
and are mainly 2 to 12 percent, but they range to 45
percent on canyon escarpments.

Typical pedon of Quinlan loam, in an area of Quinlan-
Woodward complex, 5 to 12 percent slopes, in native
rangeland about 350 feet west and 50 feet north of the
southeast corner of sec, 25, T. 9 N., R. 17 W.

A—0 to 6 inches; reddish brown (5YR 5/4) loam, reddish
brown (5YR 4/4) moist; weak fine granular structure;
slightly hard, friable; calcareous; moderately alkaline;
gradual wavy boundary.

B2—6 to 19 inches; red (2.5YR 4/8) loam, dark red
(2.5YR 3/6) moist; moderate medium granular struc-
ture; slightly hard, friable; calcarecus; moderately al-
kaline; clear smooth boundary.

Cr—19 to 24 inches; light red (2.5YR 6/6) sandy silt-
stone, red (2.5YR 5/6) moist; weakly cemented; cal-
careous.

The solum is 10 to 20 inches thick. Typically, the soil
material is calcareous throughout, but in some pedons it
is alkaline and noncalcareous.

The A horizon is loam, silt loam, or fine sandy loam. It
has hue of 7.5YR to 2.5YR, value of 4 through 6, and
chroma of 4 through 6. The B horizon is loam or silt
loam that is 10 to 27 percent clay. Colors are the same
as those for the A horizon. The Cr horizon ranges from
weakly consolidated sandstone to sandy siltstone.

Quinlan soils are similar to Cordell, Cornick, Wood-
ward, and Vernon soils. Cordell soils formed in hard
siltstone. Cornick soils have gypsum at a depth between
5 and 10 inches. Woodward soils do not have sandstone
within a depth of 20 inches. Vernon soils are deeper and
have more clay than Quinlan soils, and they formed in
clay and shale material.

Reinach series

The Reinach series consists of deep, well drained,
moderately permeable soils that formed in calcareous
loamy alluvium under a cover of tall native grasses and
scattered hardwood trees. These soils are on low stream
terraces. Slopes are 0 to 1 percent.

Typical pedon of Reinach silt loam, in a cultivated field
about 2,600 feet east and 150 feet north of the south-
west corner of sec. 26, T. 11 N, R. 16 W.

Ap—O0 to 8 inches; brown (7.5YR 5/2) silt loam, dark
brown (7.5YR 3/2) moist; weak fine and medium
granular structure; slightly hard, very friable; many
roots; neutral; gradual smooth boundary.

A1—8 to 29 inches; reddish gray (5YR 5/2) silt loam,
dark reddish brown (5YR 3/2) moist; weak fine and
medium granular structure; slightly hard, very friable;
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many roots; many worm casts; neutral; gradual
smooth boundary.

B2—29 to 39 inches; reddish brown (5YR 5/4) silt loam,
dark reddish brown (5YR 3/4) moist; weak fine and
medium granular structure; slightly hard, very friable;
many roots; many worm casts; calcareous; mildly
alkaline; gradual smooth boundary.

C—39 to 74 inches; reddish brown (5YR 5/4) silt loam,
reddish brown (5YR 4/4) moist; massive; slightly
hard, very friable; many roots; many worm casts; few
soft bodies of caicium carbonate; calcareous; mod-
erately alkaline; gradual wavy boundary.

The solum is 20 to 48 inches thick. The depth to soft
powdery lime is 28 to 48 inches. The A horizon is slightly
acid to mildly alkaline. The B2 horizon, where present, is
neutral to moderately alkaline. The C horizon is mildly
alkaline to moderately alkaline, and it is calcareous.

The A horizon is fine sandy loam or silt [oam. It has
hue of 7.5YR and 5YR, value of 3 through 5, and
chroma of 2 or 3. The B2 horizon, where present, and
the upper part of the C horizon are very fine sandy loam
or silt loam that is 10 to 18 percent clay. They have hue
of 7.5YR to 2.5YR, value of 3 through 5, and chroma of
3 or 4 to a depth of 40 inches. The lower part of the C
horizon, below a depth of 40 inches, ranges from fine
sandy loam to silty clay loam. It has hue of 5YR or
2.5YR, value of 3 through 7, and chroma of 4 through 6.

Reinach soils are similar to Hardeman, Port, and
Yahola soils. Unlike Reinach soils, Hardeman soils have
a light colored surface layer, and Port soils are more
than 18 percent clay between depths of 10 and 40
inches. Yahola soils have a lighter colored surface layer
and are sandier than Reinach soils.

Retrop series

The Retrop series consists of deep, somewhat poorly
drained soils on nearly level flood plains of tributary
streams throughout the county. These soils formed in
calcareous silty sediment. They are flooded frequently;
the water table fluctuates but generally is within a depth
of 2 1/2 to 4 feet. The recent clogging of well defined
channels has caused the water table to rise.

Typical pedon of Retrop silty clay loam, in a bermuda-
grass pasture 450 feet east and 100 feet north of the
southwest corner of sec. 25, T. 9 N,, R. 17 W.

A1—0 to 7 inches; reddish brown (5YR 5/4) silty clay
loam, dark reddish brown (5YR 3/4) moist; weak
medium granular structure; hard, friable; calcareous;
moderately alkaline; gradual smooth boundary.

C1—7 to 30 inches; reddish brown (5YR 5/4) silt loam,
reddish brown (5YR 4/4) moist; massive; hard, fri-
able; calcareous; moderately alkaline; diffuse
smooth boundary.

C2—30 to 64 inches; reddish brown {5YR 5/4) silty clay
loam, dark reddish brown (5YR 3/4) moist; massive
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with a few thin bedding planes; hard, friable; calcar-
eous; moderately alkaline.

The A horizon has hue of 5YR; value of 4 or 5, dry;
and chroma of 3 or 4. Where the surface layer has
chroma of less than 3.5, it is less than 7 inches thick.
The C horizon is loam or siity clay loam. The 10- to 40-
inch control section is 18 to 35 percent clay, but there
are thin strata of variable texture. Throughout the C
horizon, the soil has hue of 5YR; value of 4 or 5, dry,
and 3 or 4, moist; and chroma of 3 or 4. In some
pedons, there are buried horizons below a depth of 24
inches.

Shellabarger series

The Shellabarger series consists of deep, well drained,
moderately permeable soils that formed in loamy allu-
vium under a cover of tall grasses. These soils are on
upland benches, hilisides, and hilltops. Slopes are 1 to 5
percent.

Typical pedon of Shellabarger fine sandy loam, 3 to 5
percent slopes, in a wheat field 2,600 feet north and 500
fest west of the southeast corner of sec. 11, T. 8 N., R.
15 W.

Ap—0 to 8 inches; reddish brown (5YR 5/3) winnowed
fine sandy loam, dark reddish brown (§YR 3/3)
moist; weak fine and medium granular structure;
hard, friable; medium acid; gradual smooth bound-

ary.

A1—8 to 13 inches; reddish brown (5YR 4/3) fine sandy
ioam, dark reddish brown (5YR 3/3) moist; weak
medium granular structure; hard, friable; slightly acid;
clear smooth boundary.

B1—13 to 18 inches; reddish brown (5YR 5/4) sandy
clay loam, dark reddish brown (BYR 3/4) moist;
weak medium subangular blocky structure; hard, fri-
able; neutral; clear smooth boundary.

B2t—18 to 42 inches; red (2.5YR 4/6) sandy clay loam,
dark red (2.5YR 3/6) moist; weak medium subangu-
lar blocky structure; hard, firm; thin discontinuous
clay films on ped faces; neutral; gradual smooth
boundary.

B3—42 to 53 inches; red (2.5YR 5/6) fine sandy loam,
red (2.5YR 4/6) moist; weak fine and medium granu-
lar structure; hard, friable; neutral; gradual smooth
boundary.

C—53 to 72 inches; red (2.5YR 5/6) fine sandy loam,
red (2.5YR 4/6) moist; massive; hard, friable; neu-
tral.

The solum is 30 to 53 inches thick. The depth to
bedrock is more than 72 inches. Buried horizons
are common below a depth of 5 feet. The surface layer
is medium acid to neutral and the lower part of the
solum is slightly acid to mildly alkaline. The C horizon is
neutral to mildly alkaline.
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The A horizon has hue of 7.5YR or 5YR, value of 3
through 5, and chroma of 2 or 3. Where present, the B1
horizon ranges in texture from fine sandy loam to sandy
clay loam. It has hue of 7.5YR or 5YR, value of 3
through 5, and chroma of 3 or 4. The B2t horizon typical-
ly is sandy clay loam, but it ranges to sandy loam. It has
hue of 5YR or 2.5YR, value of 4 through 6, and chroma
of 3 through 6. The B3 horizon, where present, is light
sandy clay loam or fine sandy loam. It has hue of 5YR or
2.5YR, value of 4 through 6, and chroma of 3 through 6.
The C horizon ranges from sandy loam to loamy sand. It
has hue of 2.5YR or 5YR and value and chroma of 4
through 6.

Shellabarger soils are similar to Binger soils. Unlike
Shellabarger soils, Binger soils have sandstone between
depths of 20 and 40 inches.

St. Paul series

The St. Paul series consists of deep, well drained s0ils
that have moderately slow permeability. These soils
formed in material that weathered from loamy sediment
or redbed residuum under a cover of tall and mid
grasses. They are on hillsides and hilltops, in swales,
and on benches on uplands. Slopes are 0 to 5 percent.

Typical pedon of St. Paul silt loam, 0 to 1 percent
slopes, in a cultivated field 2,540 feet south and 50 feet
west of the northeast corner of sec. 8, T. 9 N, R. 16 W.

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam, very dark brown (10YR 2/2) moist; weak fine
granular structure; hard, friable; many fine roots;
slightly acid; abrupt smooth boundary.

A1—9 to 16 inches; dark grayish brown (10YR 4/2) silt
joam, very dark brown (10YR 2/2) moist; moderate
medium granular structure; hard, friable; many fine
roots; neutral; gradual smooth boundary.

B1—16 to 21 inches; brown (7.5YR 4/2) silty clay loam,
dark brown (7.5YR 3/2) moist; weak medium suban-
gular blocky structure; very hard, firm; few fine roots;
mildly alkaline; gradual smooth boundary.

B2t—21 to 38 inches; reddish brown (5YR 5/3) silty clay
loam, dark reddish brown (5YR 3/3) moist; moder-
ate medium subangular blocky structure; very hard,
firm; thin continuous clay films; few small calcium
carbonate concretions in lower part; few fine roots;
mildly alkaline, gradual smooth boundary.

B3—38 to 42 inches; light reddish brown (5YR 6/3) silty
clay loam, reddish brown (5YR 4/3) moist; weak
medium subangular blocky structure; very hard, firm;
patchy clay films; few fine roots; about 10 percent is
soft powdery lime and concretions; calcareous; mod-
erately alkaline; gradual smooth boundary.

C—42 to 60 inches; light reddish brown (5YR 6/4) silt
loam, reddish brown (5YR 5/4) moist; massive;
hard, friable; about 10 percent is soft bodies and
concretions of calcium carbonate; calcareous; mod-
erately alkaline.
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The solum is 40 to more than 60 inches thick. The
depth to soft powdery lime is 30 to 45 inches; the aver-
age depth is about 44 inches. The surface layer is slight-
ly acid to neutral, and the lower part of the solum is
neutral to moderately alkaline. The C horizon is moder-
ately alkaline and calcareous.

The A horizon has hue of 10YR or 5YR, value of 3
through 5, and chroma of 2 or 3. The B1 horizon, where
present, is silt loam or silty clay loam, and its colors are
the same as those of the A horizon. The B2t horizon is
silty clay loam or clay loam that is 27 to 37 percent clay.
The B2t herizon has hue of 7.5YR or 5YR, value of 4 or
5, and chroma of 2 through 4. The B3 horizon is silty
clay loam, clay loam, or silt loam and is 25 to 37 percent
clay. It has hue of 7.5YR through 2.5YR, value of 4
through 6, and chroma of 3 through 6. The C horizon is
silt loam, silty clay loam, or clay loam. It has hue of 5YR
or 2.5YR and value and chroma of 4 through 6.

St. Paul soils are similar to Carey, Abilene, Pond
Creek, and Obaro soils. St. Paul soils have a thicker and
darker colored surface layer and a more claysy Bt hori-
zon than Carey soils. They have a less clayey Bt horizon
than Abilene soils. Pond Creek soils have a siltier sur-
face layer and carbonates that are leached to a greater
depth than St. Paul soils. Unlike St. Paul soils, Obaro
soils are calcareous throughout and have a thin, light
colored surface layer.

vernon series

The Vernon series consists of moderately deep, well
drained, very slowly permeable soils on uplands. These
soils formed in material that weathered from clay and
shale under a cover of short and mid grasses. They are
on hillsides and hilltops and in swales. Slopes are mainly
2 to 12 percent.

Typical pedon of Vernon silty clay loam, in an area of
Vernon-Rock outcrop complex, 2 to 12 percent slopes,
in native range 400 feet east and 600 feet north of the
southwest corner of sec. 36, T. 8 N, R. 19 W.

A1-—0 to 6 inches; dark brown (7.5YR 4/2) silty clay
loam, dark brown (7.5YR 3/2) moist; weak medium
granular structure; hard, friable; calcareous; moder-
ately alkaline; clear smooth boundary.

B2—6 to 26 inches; weak red (2.5YR 5/2) clay, weak
red (2.6YR 4/2) moist; moderate medium subangu-
lar blocky structure; very hard, firm; few fine calcium
carbonate concretions; calcareous; moderately alka-
line; gradual smooth boundary.

Cr—26 to 43 inches; reddish brown (2.5YR 5/4) shaly
clay, reddish brown (2.5YR 4/4) moist; massive;
very hard, firm; few fine concretions; calcareous;
moderately alkaline.

The solum is 20 to 33 inches thick. In the upper part
of the solum the soil material is mildly alkaline to moder-

55

ately alkaline, and in the lower part of the solum and in
the C horizon it is moderately alkaline.

The A horizon is silty clay loam or clay. It has hue of
7.5YR or 5YR, value of 4 or 5, and chroma of 2 or 3.
The B horizon is a clay that is 40 to 50 percent clay. It
has hue of 2.5YR or 5YR, value of 4 or 5, and chroma of
2 to 4. Structure is weak to moderate, medium subangu-
lar blocky or blocky. The Cr horizon is clay, and it is as
much as 50 percent strata of olive gray (5Y 5/2) shale.
In a few pedons, interbedded limestone that is 1 to 2
feet thick is below a depth of 20 inches.

Vernon soils are associated with St. Paul and Obaro
soils. They are not so dark colored in the surface layer
as St. Paul soils, and they have less distinct horizons
than those soils. They are more clayey than Cbaro soils.

Woodward series

The Woodward series consists of moderately deep,
well drained soils that formed in calcareous, weakly con-
solidated sandstone or sandy siltstone under a cover of
mid and tall grasses. These soils are on hilltops and
hillsides, in swales, and along canyons on uplands.
Slopes are mainly 1 to 8 percent, but they range to 45
percent on canyon escarpments, where these soils are
mapped in a complex with other soils.

Typical pedon of Woodward silt loam, 3 to 5 percent
slopes, in a cultivated field about 900 feet west and 100
feet south of the northeast corner of sec. 6, T. 11 N., R.
16 W.

Ap—0 to 8 inches; reddish brown (5YR 5/4) silt loam,
reddish brown (5YR 4/4) moist; weak fine granular
structure; slightly hard, friable; many roots; common
worm casts; calcareous; moderately alkaline; abrupt
smooth boundary.

B2—8 to 26 inches; light reddish brown (5YR 6/4) silt
loam, reddish brown (5YR 5/4) moeist; moderate fine
and medium granular structure; slightly hard; friable;
many roots; common worm casts; calcareous; mod-
erately alkaline; ditfuse smooth boundary.

B3—26 to 38 inches; red {(2.5YR 5/6) silt loam, red
(2.5YR 4/6) moist; weak fine granular structure;
slightly hard, friable; few roots; few threads and con-
cretions of calcium carbonate; calcareous; moder-
ately alkaline; gradual smooth boundary.

Cr—38 to 40 inches; red (2.5YR 5/6) weakly consolidat-
ed silty sandstone, red (2.5YR 4/8) moist.

The solum is 20 to 40 inches thick. The soil material is
calcareous throughout. Scft powdery lime is within a
depth of 36 inches.

The A horizon is silt loam or loam. It has hue of 7.5YR
to 2.5YR, value of 4 through 8, and chroma of 3 through
6. Where this horizon has chroma of less than 3.5, the
thickness of the horizon is less than one-third that of the
solum, The B horizon is loam or silt loam. It has hue of
5YR or 2.5YR and value and chroma of 4 through 6. The
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Cr horizon is weakly consolidated sandstone or sandy
siltstone that typically is calcareous and moderately alka-
line but ranges to noncalcareous and mildly alkaline.

Woodward soils are similar to Dill, Hardeman, and
Quinlan soils. Dill and Hardeman soils are noncalcar-
eous, and they are sandier than Woodward soils. Quinlan
soils are less than 20 inches deep.

Yahola series

The Yahola series consists of deep, well drained soils
that formed in loamy, calcarecus sediment. These soils
are on flood plains that originally were covered with tall
grasses and scattered hardwoced trees. They are subject
to flooding once in 1 to 5 years. Slopes are mainly C to 1
percent, but in a few small areas they range to 3 per-
cent.

Typical pedon of Yahola fine sandy loam in a cultivat-
ed field about 2,400 feet north and 1,000 feet east of the
southwest corner of sec. 2, T. 8 N, B. 15 W.

Ap—0 to 6 inches; reddish brown (5YR 5/4) fine sandy
loam, reddish brown (5YR 4/4) moist; weak fine and
medium granular structure; soft, very friable; many
fine roots; calcareous, moderately alkaline; gradual
smooth boundary.

A12—6 to 11 inches; reddish brown (S5YR 5/4) fine
sandy loam, reddish brown (5YR 4/4) moist; weak
fine and medium granular structure; soft, very friable;
many fine roots; calcareous; moderately alkaline;
gradual smooth boundary.

C—11 to 72 inches; reddish yellow (5YR 6/6)} fine sandy
loam, yellowish red (YR 5/6) moist; stratified with
thin layers of reddish brown (5YR 5/4) lcam; mas-
sive; slightly hard, very friable; common roots; evi-
dent bedding planes; calcareous; moderately alka-
line.

Typically, the soil material is calcareous throughout,
but in a few areas it is noncalcareous to a depth of 10
inches. In some pedons buried horizons are below a
depth of 35 inches.

The A horizon has hue of 7.5YR to 2.5YR, value of 4
through 6, and chroma of 3 through 6. Where this hori-
-zon has chroma of less than 3.5, the organic maiter
content is less than one percent. The C horizon, to a
depth of 40 inches, is fine sandy loam or loam that is 8
to 18 percent clay, below a depth of 40 inches it is
loamy fine sand. There are thin strata of coarser or finer
textured material throughout the C horizon.

Yahola soils are similar to Clairemont, Port, and Rein-
ach soils. Unlike Yahola soils, Clairemont and Port soils
are more than 18 percent clay between depths of 10
and 40 inches, and Port and Reinach soils have a dark
colored, noncalcareous surface layer that is more than
20 inches thick.
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Glossary

Alkall (sodic) soll. A soil having so high a degree of
alkalinity (pH 8.5 or higher), or so high a percentage
of exchangeable sodium (15 percent or more of the
total exchangeable bases), or both, that plant
growth is restricted.

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

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Avallable water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. it
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
VEIY IOW.....ccriii s s Oto3
LOW...iireeeicieeiniiennsnmessessrnesenssesnsssssesssssessensssesaesneses 3to6
MOGBIALE....cv e e e e 6to9
HIGR. oo ere e reses More than 9

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

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

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

Blowout. A shallow depression from which all or most of
the soil material has been removed by wind. A
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blowout has a flat or irregular floor formed by a
resistant layer or by an accumulation of pebbles or
cobbles. In some blowouts the water table is ex-
posed.

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

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

Caliche. A more or less cemented deposit of calcium
carbonate in soils of warm-temperate, subhumid to
arid areas. Caliche occurs as soft, thin layers in the
soil or as hard, thick beds just beneath the solum, or
it is exposed at the surface by erosion.

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

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

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

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

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A clay-
pan is commonly hard when dry and plastic or stiff
when wet.

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

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

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

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
bases of steep slopes.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures is difficult.

Complex, soil. A map unit of two or more kinds of soil
occurring in such an intricate pattern that they
cannot be shown separately on a scil map at the
selected scale of mapping and publication,
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Compressible. Excessive decrease in volume of soft
soil under load.

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

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

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

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

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

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

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

Cemented.—Hard; little affected by moistening.

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

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

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

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

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Depth to rock. Bedrock at a depth that adversely af-
fects the specified use.

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

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

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

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

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

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

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

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

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

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

Eolian soil materlal. Earthy parent material accumulated
through wind action; commonly refers to sandy ma-
terial in dunes or to loess in blankets on the surface.

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

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

Excess alkall. Excess exchangeable sodium. The result-
ing poor physical properties restrict the growth of
plants.

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

Excess lime. Excess carbonates. Excessive carbonates,
or lime, restrict the growth of some plants.

Excess salts. Excess water soluble salts. Excessive
salts restrict the growth of most plants.

Fallow. Cropland lett idle in order to restore productivity
through accumulation of moisture. Summer fallow is
common in regions of limited rainfall where cereal
grains are grown. The soil is tilled for at least one
growing season for weed control and decomposition
of plant residue.

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

Favorable. Favorable soil features for the specified use.

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

Fine textured (heavy textured) soll. Sandy clay, silty
clay, and clay.

First bottom. The normal floed plain of a stream, sub-
ject to frequent or occasional flooding.

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

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

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

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

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

Genesis, soll. The mode of origin of the socil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
50il, from the unconsolidated parent material.

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

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

Gravelly soil material. Material from 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centi-
meters) in diameter.

Green manure (agronomy). A soil-improving crop grown
to be plowed under in an early stage of maturity or
soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table,
which is the upper limit of saturation.

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

Gypsum. Hydrous calcium sulphate.

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

Hardpan. A hardened or cemented soil horizon, or layer.
The soil material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance.

Horizon, soll. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:
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O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

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

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

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

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

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

Hummocky. Refers to a landscape of hillocks, separat-
ed by low sags, having sharply rounded tops and
steep sides. Hummocky relief resembles rolling or
undulating relief, but the tops of ridges are narrower
and the sides are shorter and less even.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.
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Inflitration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed in inches per hour. The rate can be limited
by the infiltration capacity of the soil or the rate at
which water is applied at the surface.

Irrigation. Application of water to soils to assist in pro-
duction of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.

Corrugation.—Water is applied to smali, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—~Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the sail.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled dis-
tribution.

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

Light textured soll. Sand and loamy sand.

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

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

Low strength. Inadequate strength for supporting loads.

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

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

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

Miscellaneous areas. Areas that have little or no natural
soil, are 0o nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.

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

Morphology, soil. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

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

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

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

Pan. A compact, dense layer in a soil. A pan impedes
the movement of water and the growth of roots. The
word “pan” is commonly combined with other words
that more explicitly indicate the nature of the layer,
for example, hardpan, fragipan, claypan, plowpan,
and traffic pan.

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

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

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

Percolation. The downward movement of water through
the soil.

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

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

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

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

Piping. Moving water of subsurface tunnels or pipelike
cavities in the soil.

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

Plastic limit. The moisture content at which a soil
changes from a semisolid to a plastic state.

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

Poor outlets. Surface or subsurface drainage outlets
difficult or expensive to install.

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

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

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

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

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

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

pH
Extremely acid............ ..Bslow 4.5
Very strongly acid...... 4510 5.0
Strongly acid............... .51t055
Medium aCId......ecocrerreren s 561060
SHhtly aCid......covvmrmeeec e 6.1t0 6.5
NEUTAL v 66t 7.3
Mildly alkaling.........o.cccoonviimnniniieerisiinranas 74078
Moderately alkaline..........cvcnciieesnnnnn. 7.9t08.4
Strongly alKaline.......c.cccovreveiiessrrcrreneenianns 8510 9.0

Very strongly alkaline..........ccevvvicvnrnen 9.1 and higher

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

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

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

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

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

Saline-alkali soil. A soil that contains a harmful concen-
tration of salts and exchangeable sodium; contains
harmful salts and is strongly alkaline; or contains
harmful salts and exchangeable sodium and is very
strongly alkaline. The salts, exchangeable sodium,
and alkaline reaction are in the soil in such location
that growth of most crop plants is less than normal.

Saline soil. A soil containing scluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

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

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

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

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

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

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

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

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

Slit. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-
sized particles.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. In soils, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slick spot. Locally, a small area of soil having a pud-
dled, crusted, or smooth surface and an excess of
exchangeable sodium. The soil is generally silty or
clayey, is slippery when wet, and is low in productiv-
ity.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow Intake. The slow movement of water into the soil.

Slow refill. The slow filling of ponds, resulting from re-
stricted permeability in the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimaters) in diameter. Small stones adversely
affect the specified use.

Sodicity. The degree to which a soil is affected by
exchangeable sodium. Sodicity is expressed as a
sodium adsorption ratio (SAR) of a saturation ex-
tract, or the ratic of Na@ to Ca@@ Mg@@. The
degrees of sodicity are—

SAR
5] o |3 OO Less than 13:1
Moderate........ et 13-30:1
Strong....cocoeevvene weeeeen: MoOTE than 30:1

Soil. A natural, three-dimensional body at the earth's
surface that is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.
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Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers
to geologic material. Layers in soils that result from
the processes of soil formation are called horizons;
those inherited from the parent material are called
strata.

Stripcropping. Growing crops in a systemaltic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—platy (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil, or partly worked into the soil, to provide protec-
tion from soil blowing and water erosion after har-
vest, during preparation of a seedbed for the next
crop, and during the early growing period of the new
crop.

Subsoll. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsolling. Tilling a soil below normal plow depth, ordi-
narily to shatter a hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Summer fallow. The tillage of uncropped land during
the summer to control weeds and allow storage of
moisture in the soil for the growth of a later crop. A
practice common in semiarid regions, where annual
precipitaion is not enough to produce a crop every
year. Summer fallow is frequently practiced before
planting winter grain.

Surface soll. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”
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Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
quence in interpreting their use or management.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geolegic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea, A
stream terrace is frequently called a second bottom,
in contrast with a flood plain, and is seldom subject
to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay foam, silty clay
loam, sandy clay, sifty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘“coarse,” ‘fine,” or ' very
fine."

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Tilth, soll. The condition of the soil, especially the sail
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till.
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Toe slope. The cutermost inclined surface at the base
of a hill; part of a foot slope.

Topsoil (engineering). Presumably a fertile socil or soil
malerial, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Trace elements. The chemical elements in soils, in only
extremely small amounts, essential to plant growth.
Examples are zinc, cobalt, manganese, copper, and
iron.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Unstable fill. Risk of caving or sloughing in banks of fill
material. '

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole.

Water table, perched, A water table standing above
an unsaturated zcne. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.

Weathering. All physical and chemical changes pro-
duced in rocks or other deposits at or near the
earth’'s surface by atmospheric agents. These
changes resuit in disintegration and decomposition
of the material.
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Figure 1.—Typical landscape of Cordell-Rock cutcrop complex, 2 to 15 percent slopes.
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Figure 2.—This area of Port siit loam is flooded after a 4-inch rain.
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Figure 4.—Woodland on Clairemont soils provides habitat for wild turkey and other wildlife.
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Figure 5.—Profile of Abilene silt loam showing the dark surface layer and
the prismatic structure in the lower part of the subsoil.
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Figure 6.—Profile of Cordell silty clay loam, a soil that formed in red
shale of the Doxey Formation.

Figure 7.—Profile of Quinlan fine sandy loam showing the weakly
cemented sandstone strata below a depth of about 17 inches.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA
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" I | 1 i 1 | 1 i ] 1
December---} 52.3 | 28.6 | H#0.5 | T7 i 6 { oy 1,00y .32 ) 1.54 4 2 i 1.9
! i ) ! i i i ] ' i i
i i i i i ! ] 1 i i i
Year-—---- ! 73.9 41 48,1} 61.0 | 110 { 0] V5,256 | 26,12 120.10 131.76 | 42 | 8.5
[] b 1 1 1 ] [] 1 1 ]
[ | 1 ] [] | ] ] 1 1

1Recorded in the period 1951-74 at Cordell, Okla.
2h growing degree day is a unit of heat available for plant growth. It can be calculated by adding the

maximum and minimum daily temperatures, dividing the sum gy 2, and subtracting the temperature below which
growth is minimal fer the principal crops in the area (50 F).

TABLE 2.--FREEZE DATES IN SPRING AND FALL TABLE 3.--GROWING SEASON LENGTH

Daily minimum temperature
during growing season

Temperaturel

5 years in 10

earlier than-- November 25 November 11 November 2

! :
‘ :
i !
Probability | 200°F } 280 F 1 329 F ;
! or lower { or lower | _or lower Probability | Higher T Higher T Higher
i i T ' thgn ! than ! thgn
Last freezing { i i : 247 F ' 28° F ! 32° F
temperature { i i 1 Days 1 Days ! Days
in spring: i i | H - H H
i | i 9 years in 10 | 221 i 202 ! 184
1 year in 10 ! ' | i i 1
later than-- i April 3 April 14 | April 23 8 years in 10 | 232 i 210 H 192
] I ) i 1 ]
I | | ] I 1
2 years in 10 | i i 5 years in 10 | 253 ' 225 ! 206
later than-- | March 28 | April 8 | April 18 ! i
| ! ; 2 years in 10 | 273 ] 241 : 220
5 years in 10 ! i i ! i ]
later than-- i March 17 | March 30 | April 9 1 year 1in 10 E 284 i 249 i 228
] ] ) 1
i E E [l 1 1
First freezing : ! : TRecorded in the period 1951-T4
temperature ' | ' at Cordell, Okla.
in fall: i E i
)
] ] 1
1 year in 10 i i i
earlier than-- | November 3 i October 27 E October 18
)
] 1 1
2 years in 10 i i |
earlier than-- | November 11 | November 1 | October 23
) 1 1
| | |
| ! :
i | i

TRecorded in the period 195174
at Cordell, Okla.



WASHITA COUNTY, OKLAHOMA 73
TABLE 4,-<ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS
1 1 i
Map | Scil name ! Acres {Percent
symbol | i i
1 ] J
i i i
1 IAbilene silt loam, 0 to 1 percent slopeS—--me-—cewmeeom- B L L L P i 1,710 | 0.3
2 {Altus and Grandfield soils, 0 to 1 percent slopeS---------~ wmmmmmmemm—e——e- e 6,075 | 1.0
3 {Altus and Grandfield soils, 1 to 3 percent slopes---=-—=--==m et T T —m———— 4,200 | 0.7
4 {Amber very fine sandy loam, 3 to B percent slopeS----ce-cecmw---- B e ——_——— 894 | 0.1
5 !Binger fine sandy loam, 1 to 3 percent SlOpES—w—cc-emoemcmc—smmemmommereooo—eo—m—mn | 1,410 | 0.2
6 !Binger fine sandy loam, 3 to 5 percent s5lopes---=we-==n~ Hmmmmmmm———————— m—————————— i 1,285 1 0.2
ki {Carey silt loam, 1 to 3 percent slopeS-—-—=---c-cwccemccwanau~ T e T L f 35,665 | 5.5
8 |Carey silt loam, 3 to 5 percent sSlopeS--—--—-===sccemcemmea—a- B ittt \ 37,372 i 5.8
9 {Clairemont silt loam, oc¢casionally flooded--—==—=—scmmemmmmcommomcomo oo mm e i 27,762 | 4.3
10 iClairemont silt loam, frequently flooded-=-——--—c--m-ecormmee—eeomcm—mer oo seoo—n- i 5,460 1| 0.9
11 {Cordell silty clay loam, 1 to 5 percent SlOpeS-—-—-——==-e--—meereme-e—c-oo—wcoo-——o-o-- 1 18,090 | 2.8
12 iCordell-Rock outcrop complex, 2 tc 15 percent 5lopeS—-==meeremme——-o——————seos—ssooo } 44,512 | 6.9
13 !Cornick-Rock outcrop complex, 1 to 12 percent slopeS—=-—=-==-w-memoco—e—cocomooa—n= | 9,618 | 1.5
14 !Devol loamy fine sand, 0 to 3 percent slopes (W)---=-ccemmcmmucomrecco—ccoononms o i 1,429 | 0.2
15 {Devol loamy fine sand, 3 to 8 percent slopes (W)----eemmeemmmommemccmcoccmmee- ———— 3,324 | 0.5
16 'Devol-Grandfield complex, O to 3 percent slopes (W)-me——--eeeceemmmcemcocraoooaooan ! 4,755 | 0.7
17 {Devol-Grandfield complex, 3 to 8 percent slopes (W)---em-mee-memcecomeomaccoooooooomn- ] 4,835 | 0.8
18 iDill fine sandy loam, 1 to 3 percent slopeS-----=-=c—-a=- mmmmmm e emmm—eeee—————— H 6,445 | 1.0
19 {Dil1-Quinlan complex, 1 to 3 percent SlopeS-—-—-m=---ecmmmmeec—c——e————esconmsnomea= i 14,407 | 2.2
20 iDill-Quinlan complex, 3 to 5 percent SlopeS---——-——c--mmm—cemmmcmmm—ceo——mos——o——oo- | 15,631 1§ 2.4
21 1D111-Quinlan complex, 5 to 12 percent 8l0pe@S---mmccmcemmmcemmmmemmm—oo— oo osoo— e i 11,633 1 1.8
22 'Dodson silt loam, 0 to 1 percent slopeS-—----————c—memccmnaax Ammemmmeeme——— e ——— } 7,498 | 1.2
23 ! Dougherty-Eufaula complex, 3 to 8 percent slopes (W)-=w=-me-mesameccccomocoomannn -] 1,127 | 0.2
24 ‘Grandfield fine sandy loam, 0 to 1 percent 5lopeS-ew-—-—mmmemmemm—~cmeccocoo—cooo—-- ! 3,220 | 0.5
25 'Grandfield fine sandy lcam, 1 to 3 percent slopeS—er-m=mew———e————-mec———momemeom—o- i 35,805 | 5.5
26 !Grandfield fine sandy loam, 3 to 5 percent SlopeSe—~=-cem-emeemoo—oo——o——roo—c——ooo——= 1 13,125 | 2.0
27 tHardeman fine sandy loam, 1 tc 3 percent slopeS---we--eem—mceemo—oo—o————uosoreoooo- , 4,030 | 0.6
28 ‘Hardeman fine sandy loam, 3 to 5 percent slopeSe--c-ce==--- dmmmmmmemmmmm—e— e e———— 1 6,824 | 1.1
29 IHardeman fine sandy loam, 5 to 8 percent SlopeSe-m--—eemcremcmemccom—mo—o— o ——mme o ] 2,539 | 0.4
30 |Obaro silty clay lcam, 1 to 3 percent slopeS--=-w—--= eeemeee—eame s s m——————a————— H 11,058 | 1.7
N !Obarc silty clay loam, 3 to 5 percent 8lopeS--=——=-——-mmm-rmmmemem———————o o ——emeo ! 17,427 2.7
32 'Obaro silty clay loam, 2 to 5 percent slopes, eroded--—------sm--wcoccmoco——noo- ————— 28,751 1 4.5
33 |Pond Creek fine sandy loam, 0 to 1 percent SlOp@S-=--mmmere——ome—com oo ———mmom— = i 4,064 | 0.6
34 |Pond Creek fine sandy loam, 1 to 3 percent SlOpeSe-wsscemmmecceremcoo————o—coo——eomo—- i 7,213 | 1.1
35 1Port silt loam-===ee-—mmcmcecccccreee—— e mmmme——mm e — e mmme—meme——————se———————— | 11,043 ) 1.7
36 'Pratt loamy fine sand, 5 to 12 percent slopes (W)---ecmmmmmmmcmmemocccmecomennmm e i 924 | 0
37 {Quinlan-Obaro complex, 5 to 12 percent SlOpeS--——~m--——-emmeememcccsmc—oeoo—assooooo ) 13,943 2.2
38 {Quinlan-Rock outcrop complex, 8 to 20 percent slopes--=--=-- mmmmmemm—————— = ———— 2,145 | 0.3
39 'Quinlan-Woodward complex, 2 to 5 percent slopes, eroded-sm-m-=e==--=- vmmm—mm— e —am e | 10,394 | 1.6
40 !Quinlan-Woodward complex, 5 to 12 percent slopeS~e-==-em-m-e—c--= e mmm—m———— - H 16,378 | 2.5
41 {Quinlan and Dill soils, 2 to 12 percent slopes, severely eroded----w-=r-=-----o—--- ! 3,366 } 0.5
42 !Reinach silt loame-——meeccmmcme—aaan et S PR L L PR ! 7,652 | 1.2
43 |Retrop silty clay loam=--=--==-===c A e e mmmmemmm e e mememmsemm—m—meam e e e ————— i 2,748 | 0.4
4y !Shellabarger fine sandy loam, 1 to 3 percent slopeS---=--=--c—--o-—c—~—s-c-—coc—wa- 1 9,640 | 1.5
45 !Shellabarger fine sandy loam, 3 to 5 percent slopes------ B L L T e : 7,882 | 1.2
46 {8t. Paul silt loam, 0 to 1 percent 5l0p@S~===-me-coccmercmceccmmcr———— - —me o ————— 14,487 | 2.2
L7 !8t, Paul silt loam, 1 to 3 percent slopeS--==---rememcmcoo——coan B L L LT ] 86,032 § 13.3
48 {St. Paul silt loam, 3 to 5 percent SlopeS-—=-mm-me-mmmecmcmccmmom—ere—— oo e i 5,843 | 6.9
ug !Vernon-Rock outcrop complex, 2 to 12 percent 3lopeS——--wem—=e—w---o—c-soeooo——oo-o-= i 815 | 0.1
50 'Woodward silt loam, 1 to 3 percent S1Op@Se===me—-—e—c—-—smmc o emee—eo—we—————~- et 3,381 4 0.5
51 'Woodward silt loam, 3 to 5 percent 8lopeS---=m--smemecem-o——s-m—cocoo——omesasso—oe= i 6,542 ) 1.0
52 {Woodward silt loam, 5 to 8 percent slopes----- e e e mmem e mes—de = mmmm—eeem—m————— i 3,186 | 0.5
53 !Woodward-Clalremont coOmpleXx====c—cemrmemmmcme—mmo e e e emmemm—me—mmee—eo—o———— ! 9,344 | 1.5
54 {Woodward-Quinlan complex, 1 to 3 percent slopeS-—-—--—=c—--emeecmme——eaox wmmmmm————— ! 2,534 ) 0.4
55 !Woodward-Quinlan complex, 3 to 5 percent Slopes---=-==-cmmeemmmee—ccoo——o—o—sooooo- i 26,054 | 4.0
56 !Yahcla fine Sandy lO&M=-———c-—ememme-cemm e m e —— e o e e memmeem—e————o—omoo ' 2,176 | 0.4
! Waleremmmee e ccm e cmmm e me e T bttt -1 T04 | 0.1
i . [
! TOLALmmmmmmmmmmmmm——mmmmcammmmeemmmmmmmmmmmmmm=mmm—c—m—m e e —=mem—————— ! 646,400 | 100.0
) )
| 1




SO!IL SURVEY

Absence of a yield figure indicates

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

74

that the soil is not suited to the crop or the crop generally is not grown on the soil]

[Yields are those that can be expected under a high level of management.
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See footnote at end of table.
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WASHITA COUNTY, OKLAHOMA

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE~-Continued

Weeping
lovegrass

Improved
bermudagrass

Alfalfa hay

Cotton 1lint

R —

Grain sorghum

Wheat

Soill name and
map symbol
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TABLE 5.--YIELDS PER ACRE OF CROP3 AND PASTURE--Continued

30il name and

Weeping
lovegrass

Improved
bermudagrass

i Cotton lint | Alfalfa hay
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# Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse,

one mule, five sheep, or five goats) for a pericd of 30 days.



{Plains bristlegrasg--==
1

WASHITA COUNTY, OKLAHOMA 77
TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES
[Only the soils that support rangeland vegetation are listed])
! H Total producticon | T
Soil name and ! Range site name i i ¢  Characteristic vegetation | Compo-
map symbol | tKind of year |} Dry | isition
| ! lweight | 1
H 1 iLb/acre] E Pet
] 1 ] 1
1 1 ] 1 )
VP 'Hardland--eemmmmmmcccmccc e {Favorable i 2,500 |Sideocats grama--==—=--=-c------- i 20
Abilene ! INormal ! 2,000 |[Vine-mesquitee—ce-ccccmncannna- {15
H {Unfavorable | 1,300 !Arizona cottontop----ce-eev—-- i 15
! H H iBuffalecgrass 110
i ! ! tWestern wheatgrass i 5
) ! ! !Silver bluestem iP5
! ' ! !Texas needlegrasS-=e-- 5
! } ! iTobosSa===mmmmm—- R e e i 5
| ! ! IWhite tridens---—cacccccccana- i 5
| i ' ! !
2%, 3% ! i i i i
AltuS—eemmmemeene 18andy Prairigecececceeeaaa" ~-=~wwiFavorable ! 3,800 iLittle bluestem----—---~====== i 25
H tNormal { 2,800 }Sand bluestem v 20
! !Unfavorable | 2,000 |Sidecats grama------~- i 15
! 1 ! {Blue gramas-========- 110
| ' : {Indiangrass-—e-ee—e-- -
i ! ' iTexas needlegrasSeee——===r w==={ 5
H ! H 1Sand lovegrasS—==won-= 5
H ! ' 1Sand sagebrush--—-cecececceceeca- ! 5
] 1 | 1
I 1 I 1 ]
Grandfielde—eeee-= {Sandy Prairie---c-cceaaa-- ~==~==|Favorable I 4,000 (Little bluestem====—=—=—===- {25
' {Normal { 2,800 |Sand bluestem---------- cmmme-= 20
! !Unfavorable | 2,000 |S3ideocats grama--==----=-ceemc-=- 15
! ! ! IBlue grama--—-—-—--—--=-- 110
! ! ! lIndiangrass=======a-- ' 5
! f ! iTexas needlegrass-~----————~-==- 15
! ! ! 15and lovegrassSe-—=--——-o—mea=—o- !5
! ! ! !Sand sagebrush----cceca-caaaao 15
] (] 1 1 1
] 1 ] 1 1
N it iLoamy Bottomland-meeeceemecanaa- {Favorable ! 7,200 |Big bluestem i 25
Amber ! !Normal | 5,200 {Indiangrass—--~-ve-mcmm====-- --={ 15
! {Unfavorable | 3,800 {Switchgrass--we-woccceceecccea 115
! ! ! iLittle bluestem-=sw-ccececcaea i 10
! ! ! {Eastern gamagrass-----—-—=====- HE1
! ! H ITall dropseed=--=-—-m——eecea=== i 5
} i : Beaked panicum I 5
} i i Compassplant 15
: ! ' }Sedge-mmmmmmmmmcm———— i 5
i i i i i
5, fomerercmm—m e 1Sandy Prairige-ececececmccaaaa- ~-~iFavorable ! 3,800 iLittle bluestem---—---weveme—a- i 30
Binger H {Normal i 2,700 |S3and bluestem--------=mmeemua- i 15
! !Unfavorable | 2,000 {IndiangrassS----———-m=ce-ecca—o- i 10
i ! ! 'Switchgrasse=meeececenancaaaaaa i 10
] 1 ] 1 !
] 1 ] ] +
Ty Bemmmmeemee «=-=ilLoamy Prairiewvemswmeaccecccaca--- {Favorable { 4,200 |Blue gramg==--------~-- i 20
Carey i {Normal ! 2,900 |Sideovats grama i 15
; !Unfavorable | 2,000 |Buffalograssr--—----—-—--=-eecee-- 115
! ! H IArizona cottontop--=-==ceac-o-- i 5
H ! ! IPlains bristlegrass-------—---- i 5
| | | iVine-mesquite------ccccoecwan- i 5
! ! ! |Texas needlegrassSe---—--——ce=-- 1 5
H H H 1Sand dropsegdemmcemmmccccaaea- i 5
! ! H {Halry gramae—ee——=--- i 5
1 1 [] 1 ]
I 1 ] i ]
9, 10mccmccaaccaaa- |Loamy Bottomland-e--ceccececaeaaa- iFavorable i 7,000 |Sideoats grama---~eececmme=e==-v- {20
Clairemont H {Normal { 4,600 ;Sand bluestem i 10
H !Unfavorable | 3,000 |IndiangrasS-wes-e—cccccmceaa=- i 10
! ! | 1Vine-mesquite—~memcocancaccana 110
! ! : ISwitchgrasg-—======-- -
! H | iLittle bluestemM------cecenaaa= i 5
1 ! H {Western wheatgrass--w- iP5
! | ! lArizona cottontopese—e-ceee-e- i 5
! ! : |Texas needlegrass----—--======= i 5
i i 1 i 5
i ' !

See footnote at end of table,



78 SOIL SURVEY

TABLE. 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
T

T T T T
] ] 1 ]
Soil name and i Range site name H i { Characteristic vegetation t Compo-
map symbol ! {Kind of year | Dry | Isition
! H iweight | i
J H .b/acre] i Pct
1 ] 1 1 ]
1 1 ] I 3
IR T R Rttt |Red Shal@-eemecccmcccccccccc e |Favorable 1 1,400 jLittle bluestemMe-mcccccacaneua | 25
Cordell } {Normal i 950 {Sidecats grama------cc-ccwcaaa- v 20
! yUnfavorable ! 700 |Blue grama-=--ecccmcuccmccacan i 20
! ! ' |Buffalograss—-c-ce-coeoamcaan iy 10
| | | tHairy gramae-e-eececcccaccaaaaa- -
i i ' ] i
12%; ! ' ' ] |
Cordell-=mcocea-o- {Red Shale-=-c-emcmcccccacccnaa |Favorable i 1,400 {Little bluestememmccccmcccnaaa i 25
{ iNormal i 950 {Sidecats grama--—----c--mceaaa-- I 20
1 iUnfavorable | 700 }Blue grama---m=—ecmcccccamcaua- i 20
i | 1 {Buffalograsse—meecccmccnccccanx | 10
H | i IHairy grama---c-ceacmcmccanaaa- 5
[] t ] (] ]
i ] | i |
Rock outcrop. } | | | !
1 ] 4 1 ]
I i | I [}
13%: i ' ! i i
Cornickeemeeemaaa= e L ettt iFavorable i 1,300 jLittle bluesteMr==w-—meree=m=— | 25
H {Normal { 800 1Sidecats grama-w--se-c-ccauaa 1 20
| iUnfavorable | 600 |Blue EramMfemeec-mcecececccmccmcaaa 110
i | H 1Sand dropseedececcmmanccccaen- 5
i | i jHairy tridens—-meeeeecaenan - 15
[] [l ] ] 1
1 1 ] 1 4
Rock outcrop. i i i i i
1 ) ) ) ]
I I ] 1 |
14, 15acecmceccewar=|Deep Sande=-===cec-ccmcceecauaao |Favorable i 3,700 }Sand bluesteme-emccccccccaaaaa |25
Devol ' {Normal | 2,600 jJLittle bluestem—wececememecnaa i 15
! {Unfavorable | 1,900 |Indlangrass----cec-ccccmcaacaaao 110
| ! ' iSand lovegrasS—-e-—-ec-comea-o- i 10
: | i ITexas needlegragS———-—o—-co-oo- I 5
! ) 1 !Sideocats gramare—~=mememmmea—- i 5
H H H iSand sagebrush--—ecceeccncacaan- 15
! ! | ! Skunkbush SumaAC==ce-eccmcaaaaaa 5
] ] ) r ]
] 1 ] ] |
16%, 17%: ! ) ! ] {
Devolrvmmvanomemma iDeep Sand----eccc-cacecacmeea- {Favorable 1 3,700 {Sand bluesteMeeececmccccacceaaax 125
: iNermal { 2,600 {Little bluestemMececcccmcanaaan I 15
H tUnfavorable | 1,300 |Indiangrasfeemecmccmccanacanan 110
| i ' !Sand lOVegrasS—=mmmeme=mmma=n= {10
i | | | Texas needlegrassS-==-—=-=-====== 15
H ! ! {Sideoats gramaeemececmceccmcnnaaa {5
) ) { }Sand sagebrusheeeceemccccacana. 15
] i i | Skunkbush sumag----mmweacac——aaa i 5
] ) 1 | ]
] 1 I i 1
Grandfield======e= iDeep Sande—-ecccemcccccanaaaa- {Favorable ! 3,700 |{Sand bluestemeeemccamaccaaaauna I 25
{ tNormal i 2,600 |Little bluestemeemcmercacmaaax i 15
i iUnfavorable | 1,900 |IndiangrasSecececccccccccccnua- {10
i | | 1Sand lovegrasSe-e-eceeecoceaaaaa 110
i i H iTexas needlepragsS~—-cmmeeemac= i 5
) H i iSideocats grama~--ce-emccmcanaa HECY
1 ! i |Sand sagebrusheeeeeccccccmcaa- i 5
| | ) | Skunkbush sumac—-==-s-s~v-—a-=! §
1 ] i iSwitchgrass----————---ccoc- 15
) [] 1 (] ]
¥ 1 1 i i
L R e L iSandy Prairie~==---m=cec-ecac—a- {Favorable ! 3,800 {Little bluestem-----———---- -—=1 25
Dill i {Normal | 2,700 |Sand bluesteme-cecemmcncaccnanx ! 20
' {Unfavorable | 2,000 {Sideoats gramg=----e-ccmcmceaa 115
| | ! {Blue grafg=e—e—ececccermeren-- 110
| ! ! iIndiangrasse--meccmcccccacmaaoo i 5
| | H iTexas needlegrass—-eceaccaacaaa HEY
) i | 1Sand lovegrasSeecmmmmmcccmnnann i 5
! H | 1Sand sagebruSh=-eeeccacccuaaaa 15
] ) L} ]
I I I

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

79

Total producticn

!Sand sagebrush
1
t

T T 1 T
] ] 1 ]
Soil. name and i Range site name i ! | Characteristic vegetation iCompo-
map sSymbol H 1Kind of year } Dry | taition
! | lweight | i
! T TLb/acre]| 1 Pet
] 1 1 1 1
] I 1 1 I
1G%, 20%, 21%: i | i | }
Dillewm—csncccen—— 1Sandy Prairie-~=-eccccccccecea- tFavorable i 3,800 [Little bluestemeccccceeec—uaa- i 25
H {Normal { 2,700 |Sand bluestem--—========- e —— i 20
! iUnfavorable | 2,000 |Sidecats grama----—=========w== i 15
H H ! {Blue grama=~----———-=~w=-ceee—~- |10
H ! i iIndiangrassew=emeeerenemcneaa" i 5
H H 1 {Texas needlegrass-====~—m=e==- 15
i ! : {Sand lovegrass-—~emmmececew—u= iP5
i | ! {Sand sagebrush--=m—ceccccoeaaax i 5
1 ] ] 1
] ] I 1 1
Quinlan-------- «-w={Shallow Prairie---------nnmeea- {Favorable i 2,500 jLittle bluestem-=cecee-cmeeem—- 1 30
! {Normal ! 1,800 |Big bluestem-------wececmcenua- i 15
i !Unfavorable | 1,300 |Indiangrass------ee--cce—e---- i 10
! H | 1Switchgrass—=eemmmmececcaaaa- -1 10
} H ! }Tall dropseede—=emcmem——cmmee-o 110
H ! ! !Scribner panicumMe-—-w-mceenaae 15
: H H iSidecats grama---—----ccmee-u- {5
! ! H |Prairie-clover-=--cececccmaacaax 5
5 ! H EDotted gayfeather---ceeeeeee-- i 5
i 1 1 ] 1
22-cmmm e m e e {Hardland------ wmmmmmm—— e mm—— {Favorable { 2,500 {Blue grama~==--==-—=-ec-ce=e—----=- i 30
Dodson ! iNormal | 2,000 {Buffalograss-------=cecceem-—u-= i 15
| 'Unfavorable | 1,500 |Sideocats grama--==--~——w=====-- i 10
| ! H |Vine-mesquit@mmmm—swemcocmmuax P 5
H ! ' iWestern wheatgrass-----eeceee-- i 5
! ! i 1ToboSa-~-————--=mecccmc e maae— i 5
! ! ! lArizona cottontop=-===-=-ee==- 5
! i ! IWhite tridenSececcmec—cmeemaa~ V5
| ! 1 lHairy gramae-e-ee-c—cccmmn——u--= V5
' ! | i i
23%: } ' ' i i
Dougherty—eew—e—-- iDeep Sand Savannah----+s=scc--- |Favorable ! 4,000 jLittle bluestem------ e m———— i 25
! {Normal | 2,800 |Sand bluestem---s-mecccccnrean i 20
! !Unfavorable | 2,000 |Indiangrass--==--cccccwcmacanas 15
i ! | 18witchgrass------m-mmcemeevm=a= 15
! H i {Purpletop---—=m=--cececcencua=a- 5
! ! ! 'Arrowfeather threeawn---—---- -1 5
} H | !Scribner panicum-=ccccceeer——= Y
| 1 H {Sidecats grama======-w-=ac-===- i 5
! ! ! {Lespedeza-=====m~=- L L LR 1 5
I ] ) 1 ]
| ] ] I L]
Eufaula-=eem====== iDeep Sand Savannah---—-—ec—e—c=a-- iFavorable i 4,000 jLittle bluesteme—ceeer——ccmcaa— i 25
! ‘Normal ! 2,800 |Sand bluesteme-=ceccmammaa——an 1 20
H ‘Unfaveorable | 2,000 {Indiangrass------ B ettt 5
! ! ! ISwitehgrasg—=-e--——=ccccmmuaaa- I 5
! : ! IPUFpPletopmmmmmmmmmmm—mmmmmmmme !5
) ! ! 'Arrowfeather threeawNe==——w-== i 5
H H H |Scribner panicuMe-==a—w-c--o—a iP5
H ! ! |Sideoats grama-e---—=-cs-=eeca== i 5
! ! | 'Lespedezammmmmmecomcccccmnaaax i 5
) 3 ] i
] ] ] | 1
24, 25, 26m-===--=a 1Sandy Prairig--me-eee——eccmcaa- {Favorable ! 4,000 jLittle bluestem---wemceceeaaa= i 25
Grandfield H |Normal ! 2,800 )Sand bluestem-=--eeem-wemeea-- 120
| 'Unfaveorable | 2,000 |Sidecats grama--e----ec-ececee—-- )15
; 1 H J1Blue Eramae-—e-—c-ce—-—eema=a~— i 10
\ H 1 lIndiangrassS==ee=e~eccaccea-——= i 5
H H ! {Texas needlegrass—w---=—~==e== 5
! ! H {Sand lovegrasS-—-—-—e—e-ccemc—u= i 5
i 1 i iSand sagebrush-------=cccco--= i 5
] i i

See footnote

at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-Continued

Total production
T

T 1 T T
1 i 1 I
Soil name and ! Range site name | i Characteristic vegetation | Compo-
map symbol H {Kind of year | Dry | isition
; i iweight | !
i i TLb/acre] T Pet
1 [] i ) 1
1 1 t 1 i
27, 28, 29--—----=~ !Sandy Prairig-—-------veeeuen- {Favorable ! 4,000 }Sideocats gramg=---—--——--=m-w-o ! 20
Hardeman ! {Normal ! 2,800 {Little bluesteM==-—-—-——ccemaa—ax I 15
i {Unfavorable | 2,000 {Plains bristlegrass----—=w-==-- lo15
| | ! {Blue grama--—s-=-mee-meceemme—== 110
i ] | IVine-mesquite-=cwammmcmacaeoo- {10
1 | ' !Arizona cottontop---emewme—nan 110
| : | !Sand dropseed~=-=—--cmcememoa- o5
i ! H |Buffalograsse—-eemcemcccmaeean-= !5
1 ] 1 1 1
1 i 1 ] i
30, 31, 32-wrmwem== iLoamy Prairig--sececccmccccan-a iFavorable ! 3,800 {Blue grama-—--=m-cemecm—c—aa-o- 125
Obaro ‘ i {Normal ! 2,500 !Buffalograss—=e—mmemo—m—ooaaaan 115
| ‘Unfavorable | 1,700 |Sidecats grama----ce-c-eceeeae- ' 10
i ! ! {Arizona cottontop--————————-- sl B
: | i iLittle bluestemem-rmesmmccueaa I 5
i | : 'Plains bristlegrass-e-emececu-x i 5
i i i {Hairy grama---—--—-c--cca---- ——-! 5
I ! t iSilver bluesteme-==-cmme=mw--- I 5
| ' ! !Sand dropseed--————-——eacecmaa= s
[] 1 [ ) 1
1 I ] ) I
33, 3Y-mmemen- w====i{Sandy Prairie----~-weceeeccccaa- {Favorable | 4,000 !Little bluesteme-ceecccm—nec~- i 30
Pond Creek i iNormal ! 2,800 |Big bluesteme==memcmc—ccmcccaaan ' 15
i !Unfavorable | 2,000 |(Indiangrass-----c-emeeec—cceaa= {10
| H ! !Switchgrass———-smmmemmeemem——- ' 10
] i i !Sideocats grama---—s========= -——=! 5
] { 1 'Prairie-clover——-eceeccccaoaaa i\ 5
i ) ; {Halfshrub sSundrop=--===eeeeca-- S
] i H !Scribner panicumMes—-—ccccceeao 15
! | i 1Sand paspaluMecemcccceccccaan- 5
! ! H 1YucCammemmmcmmmmmmmmmmmmmeeem L5
{ ! i ] i
K L T el {Loamy Bottomland---meommcemea- {Favorable \ 7,500 |Sand bluestem-----c--ccrnncan- 125
Port i {Normal ! 4,700 !IndiangrasS--—--—ce-ommcomonea- HER
| ‘Unfavorable | 3,500 !Switchgrass-e—eeaccccccccacaao 115
i i H ILittle bluestemMeccemcccccaaaao 110
i ! H {Eastern gamagrasS-=e=-==cee--- !5
| i i 1Tall dropseed-—-==-eecccmmmean- i 5
! ' ! |Beaked panicum---em-cecc—cnaa- 5
| I i i Compassplant-—----- e ——— =i 5
i | ! ‘Heath aster-—————e-ccecmmuua- HE
| ' ' |Sedge—mm—mmmmmm e I 5
1 ' ) | i
36— iDeep Sandww=-wmwemmmecccccnean {Favorable ! 4,000 !Sand bluestemM-—-===m=—————aa—=o I 25
Pratt | | Normal ! 2,800 {Little bluestem=——~—--o-——aau-- I 20
i ‘Unfavorable | 2,000 }IndiangrasS-=m==mmme—eaacamana 110
i ; H !Sand lovegrass—-—=-=memmmoaoaa ' 10
i i ' |SWitchgrassmmmmmemmccamccmaaao I 5
i ! ! |Blue grama-—--—~-ec-eemmemee———-= -
i i | |Texas bluegrasSe-mmmmmemmeeea= 5
! ! | |Sand dropseed--=-=---=-c-—r-uuu- -
' i | i |
37 ! i i ] ;
Quinlan--=~=eeew-- IShallow Prairie------vwescecea- |Favorable ! 2,500 !Little bluestemMr==wwawucunara==| 30
! {Normal ! 1,800 |Big bluestemw-==-ccceccanocuan- P15
! {Unfavorable | 1,300 |Indiangrass-----swe-eceeecaacax 110
] i H 1Switchgrasse——cecoccccacncnaa- Y10
: H i {Tall dropseede~=emcacecccmaaa- 110
| : i !Scribner panicume-=--=ca-acoao -t
' ! ' iSideocats grama-------- e
i i ! {Prairie-clover-—ceeceemcacamaa- 15
i ! i iDotted gayfeather—--ccecemecean I 5
) 1 ] 1
] 1 )

See footnote at end cof table.
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TABLE 6.-~RANGELAND PRODUGCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
i T Total production | H
301l name and ! Range site name | i | Characteristic vegetation {Cempo-
map symbol H !Kind of year | Dry | tsition
! H {weight | i
! H 'Lb/acre} ] Pct
i i i ' i
37%: i | i i i
Obaro====—m—c==--- {Loamy Pralrie--ccecccmccccaaaao |Favorable ! 3,800 |Blue grama----==—=—-—-e=mc==a=- 1 25
! iNormal i 2,500 jBuffalogra§s==--== remmmme————— {15
} iUnfavorable | 1,700 |Sidecats grama-------ccecuawa-- 110
i | i lArizona cottontopee=c~--cacaa- i 5
) ! i ILittle bluesteMe=—~ec—ceaeeaa—n v 5
| | i {Plains bristlegrasg—=-=---=--- -1 5
1 H i {Hairy gramaee=e-——ceeccece-m- e
' ' ] 1Silver bluesteMe=m—oomcecmauax i 5
E ! | iSand dropseed-wmmmemmerem—ana= 5
i ' i i i
38%: i i i i i
Quinlane-eecececaa-- 1Shallow Prairigweseaccccceaaa—a {Favorable t 2,500 jLittle bluestem--cw--emcecem——- i 30
! iNormal ! 1,800 |Big bluestem---———-—-=cccecue- 115
H 'Unfaverable |} 1,300 |Indiangrasse-ce-ccecmececr—acona- i 10
! H H 1Switchgrass—-—c-mmccccmnmmna— 110
! ! ! 1Tall dropseed-——==e-mmcceera== i 10
! H | {Scribner panicum====-—-=-- wmm—=i 5
| H i |Sidecats grama==r——===c-=---== i 5
H H ! IPrairie-clover-—————c——ceaeeeex i 5
H ! H {Dotted gayfeather--——---eew--- 5
[] I ] 1 ]
1 | ] ] I
Rock outecrop. ! ] 1 ] |
| | ] i i
39%, 40%: i i i i i
Quinlan--w-wsceaa= ~}Shallow Prairie-ceceeeccacaaax {Favorable ! 2,500 jLittle bluestemMeceeeceeccaaao" i 30
H {Normal { 1,800 |Big bluestem--=e-ccmmmmmear-—- v 15
H {Unfavorable | 1,300 |Indiangrass-—---eccece—em——uaa=- i 10
H ' | 18witchgrass--«=---c-rememmeuc——o i 10
H ! ! ITall dropseed=-m—=—eeecemoaaoa 1 10
| ! ! 1Seribner panicume-—-ec—c—neeee- i 5
H i ! !Sideocats grama-=---——mcecaceaaa- Y
| ! ! |Prairie-clover—---eeece——saceceex i 5
i i ! iDotted gayfeather------ - ——— i 5
] ] 1 (]
I 1 I I 1
Wocdward-=e—c=ea-- |Loamy Prairie--------- wuam====|Favorable i 4,000 jLittle bluestem------—=-omeue- i 25
i {Normal | 2,800 |Big bluestef-----sumemmer————- 1 20
! !Unfavorable | 2,000 iSwitchgrasse--=------ ——mmm———— i 10
| ! ' {Indiangrassee-cemcmmrmmema——— i 10
! } i {S8ideocats gramar=w-----eee———=- iP5
! H ; IBlue grama------==sce=ccmmea== i 5
{ | ; |Canada wildryg=-=-ee—cccmceacw- i 5
1 | 1 1Tall dropseed-=-cee—cecemunm== i 5
! ! H |Lespedeza-——=cccmmmnrecmm e ———— 15
i ! ! {Dotted gayfeather---=vceceeca== i 5
| [] 1 ]
| ] 1 I i
Hiws ] ] i i |
Quinlaneeemecamcew—ea lEroded Pralriee-mececacece=r-= «}Favorable { 1,800 |Little bluestem-------mm=====n 1 35
i iNormal ! 1,200 }Big bluesteme-cc-ccemecmcocnaax i 10
H tUnfavorable | 800 1Tall dropseed--—-—-——--ememeen= 110
H ! ! |Sidecats grama----—---=--—=w==== i 10
H | H i Indiangrass—=-—--cemcmemmmeea~ .
! ! | !Switehgrass--meccccmecmesnma—— i 5
! ! i |Prairie-clover-e==ns-—ecccccaeaex i 5
! ! | 1Blue gramam-w-ccecec~mecaccaean i 5
i ! ! tHeath astere---cemcceece—cceaa- 5
i ! i ISunflower—wemmm—mmmm o mcmcm——— i 5
1 ] 1 1 )
1 ] I 1 ]
Dill--cmrecmmce e |Eroded Prairige=e--c-ccccoeco-a |Favorable \ 2,700 iLittle bluesteme-~-—ecmcecea-a- i 35
! iNormal {1,900 |Sand bluestem---—-—-==eceeceec=- ;15
! iUnfavorable | 1,400 }Blue grama-===----ec=-=m=—-—===- i 10
! i H 1Sidecats grama--—-----—=-===w=- v 5
i ! i {Indiangrass—==———-eccce—csam=mm i 5
! : H {Texas needlegrasSe—wececaeceax i 5
! } i 1Sand lovegrassS-—-—-====w-—=w-—-- i 5
! i H !Sand sagebrushe—eecccceaevaa-- i 5
H ' ' IThreeauwn-—ce—ececmcmmma e i 5
| | ! {Purple lovegras§-=====m—===c=== i 5
) 1 1 1
1 1 ]

See footnote at end of table.
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TABLE 6.-~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

H T T
] i 1 H
Soll name and i Range site name | ] |  Characteristic vegetation i Compo-
map symbol ] !Kind of year | Dry | tsition
| ' jweight | :
i ! TLb/acre] —Pat
| | ' ] —
e {Loamy Bottomland----------n--- {Favorable i 7,300 |Big bluestem-----ccecmoccen-- i 25
Reinach i iNormal ! 5,200 {IndiangrassS--emem-memememm—————— {15
i |Unfavorable | 3,800 |SwitchgrassSeswemomuccmccccaaaa '15
I ! ' ILittle bluestememcececcccemaaan 110
| | ! 'Eastern gamagrasS-—=—-=———=—-= I 5
i ' i iTall dropseed-eecmeamaccemana= 15
i | i !Beaked panicumMe-==smwavema—masl §
| ' ! !Compassplant-—-—-—-ocomommmmme {5
I ) H !Heath aster-—=—--e—cecocooaao-- ' 5
I ' ' | Sedgemmmmmm—mmm—mm—cm————mmmae I5
1 I ]
I i |
R mm———— {Subirrigated--=----cecemmanaa- {Favorable ! 9,000 25
Retrop H iNormal i 7,200 20
i {Unfavorable | 6,000 jIndiangrasse~--—--- A mmmeeo 110
| ' ' {Eastern gamagras§-——---—-———--——-- ' 10
i : i ICanada wildrye-—-—-emccccacaao !5
! i | IMaximilian sunflowere------—e-- 15
1 1 ] ] ]
] | 1 ] I
Y, UBecccmmem e iSandy Prairie--=weserscccoeaaa- |Favorable ! 4,500 {Sand bluestemw——-ecceccecameaaaa- 1 35
Shellabarger i i Normal 1 3,200 iLittle bluestemm—mmmcocooocann ! 25
! {Unfavorable | 2,500 [Indiangrass-e«w-vw-cecccccaaca- i 15
I | ' |Switehgrasse-cemeaoomccmmman—c {10
i | i | !
46, U7, 4B-cmmmm—== iLoamy Prairie-e-—-ececececaccaa- |Favorable ! 4,000 jLittle bluesteMe=meceecceaanax- I 25
St. Paul i iNormal | 2,800 !Big bluestefemmememm-cmo—coaaan 120
i {Unfavorable | 2,000 !Switchgrass-—ee—eom—men —em—m ' 10
i i i 1 Indiangrass-———————-mom—mmm—maa ' 10
| | ' ISidecats grama——-—---——--——————- {5
! | ! |Blue grama-=--—=-=m--ceam—m——— {5
5 I ' {Canada wildrye==—-mmmoooeeaaan | 5
i i I !Tall dropseed----=—c-———cmaac=m {5
| 1 | {Lespedezaemm—mmmmoommcmmmmoa—— 5
' | ! !Dotted gayfeather——----—-ceconv { 5
' ! ! i '
ho¥: 1 : ! | :
Vernof-=eeommm==—= {Red Clay Prairiee~-e-cececce--- {Favorable ! 1,750 !Sidecats grama-----e-commeaa-- ! 25
i iNormal ! 1,350 |Buffalograss-—ceceeecommemmaamaa— L5
i {Unfavorable | 900 }Tob0SA-==-em—ememmcaemoccoa e I 15
' | ] IVine-mesquite-=—=mcmm—mmomaaan !5
i { i IHairy grama-—---—c-ecoeamoc—oooao !5
: i ) 18ilver bluestem—-———c——c—c——o-- !5
' ! | tArizona cottontop-=wemmmmeawan 'o5
| | ! IBlue grama--==m---ccececomceo—-= !5
i | ! ! |
Rock outcrop. { 1 ] E !
50, 51, 52====- w===lLoamy Prairie--—--c-c-ececaanoaaa- |Favorable ! 4,000 jLittle bluestem-«—--== ——————— 125
Woodward i 'Normal ! 2,800 !Big bluestem--—-===-c—oom—ecnmeen i 20
i {Unfavorable | 2,000 |Switchgrass—es---cecomcamcaaa- ' 10
i [ ! {Indiangrass—-————eewem—cmcaoa- {10
| : i iSideocats gramam==--=== cemmanns! B
i } ! {Blue grama------ wmmaa—mmrmwnsn| 5
' i i iCanada wildry@--m-ecem-emoo==- L5
! ' | {Tall dropseed-===-ceccmmaaaaa- 15
i | ! |Lespedezfmmmmmmmm—cmmmommmamon {5
: I I iDotted gayfeather---—---—e—a--- 5
[] I 1 [} ]
1 I 1 1 |
53%: | i i : !
Woodward==-=--==-={Loamy Pralrie---ecececac—oc-u--- {Favorable ! 4,000 !Little blueStem---~=mmmaaaaean b5
! 'Normal ! 2,800 |Big bluesteM-==ac-mcoccocaaaaa- -1 20
i {Unfavorable |} 2,000 |Switchgrass---—--eeeeca—aaaaoao !0
i : ' ! Indiangrass-—-e---cm-mmo—c—oaen Y10
i I I {Sidecats grama-------- dcimeen! B
i ' : !Blue grama-----=-e---—-—ce=nan 5
i ) : |Canada wildrye—-————cc-cmeoome 5
i | i |Tall dropseed-——————r=memonaac= 5
i i ! iLespedeza=mm——==am 5
H ] ' 'Dotted gayfeather 5
) ] | 1
] I I i

See footnote at end of table.
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TABLE 6.,--RANGELAND PRCDUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

{Heath aster-ee-eemeemmev—meaaa- !
1
! i

T ] T T
] ] 1 ]
Soil name and H Range site name i 1 i Characteristic vegetation iCompo-
map symbol ! {Kind of year | Dry | isition
| i iweight | |
] 1 Lb/acre] 1 Pet
1 1 ] 1 1
] 1 I I 1
53%: i i i i i
Clairemonte——w-—-- fLoamy Bottomland----=-c-cce--- |Favorable ! 7,000 |Sideoats grama---—-—————cc-a---- 1 20
' 'Normal | 4,600 |Sand bluesteme--cemccccccaaaaa V10
H iUnfavorable ) 3,000 |[Indiangrass----—c-—-—ceccccacaaa- {10
! ) { iVine-mesquite--cemecummnmcnnan y 10
! H ! 1Switchgrass———-eccccmcaacaaa—a Y
H | | ILittle bluestemMeme——cccncncnana V5
i ! ! |Western wheatgrass----cecccaca- 15
| ! ! {Arizona cottontope-eeeecneeeuuea 5
H | ! iTexas needlegrasSe=wemcemacnaa- 5
i i ! {Plains bristlegrasse--e=-e---- 5
1 ] ] 1 1
I 1 I 1 I
SU¥, 55#; | ' | ] i
Woodward--======== iLoamy Prairie--—----caoeommmaaoo iFavorable | 4,000 jLittle bluestem=w-wawawasmuaua] 25
i iNormal | 2,800 [Big bluestem-woowmecurmmnacacan ;20
| iUnfavorable | 2,000 {Switchgrass------- cuwmwmmnne—=| 10
H ! ! iIndiangrasS—======c-ccm—cme-u-- i 10
{ 1 H |Sideocats grama--------—--c---- i 5
H ! 1 1Blue gramam—m=~w-eeswosanaaaaa= i 5
H H i iCanada wildrye-——e—mocwavcaa-- i 5
: ! | ITall dropseed-—mm-rmeo——naxn-n-n t5
i i i lLespedeza-mmmmeccccccccmncana- i 5
! ! ! iDotted gayfeather--ececececeecaao- 5
i 1 [ 1 [l
| | ] ] [}
Quinlan=emeeccean=- 1Shallow Prairie--e-ecaccacacaa- |Favorable j 2,000 jLittle bluestem-=--ccmccacnaa- 1 30
H iNormal 1 1,400 [Big bluestemMevceccmwuc e cceeeae {15
| {Unfavorable | 1,000 |Indiangrass-------c-ccecee-ou- 1 10
{ ' ! 1Switchgrasseeeecececmcccccacaa-- i 10
H H | 1Tall dropseed--meccemccccecacanax 110
H i H tScribner panicum-----cececeaaa- - 5
1 H H iSidecats grama----eccccccaeaa— 5
! ! ! JPrairie-clover--——ccceccccaaa-- I 5
i ! ! iDotted gayfeather------—c----- 5
1 ] 1 1 ]
1 t 1 1 |
Bhmmm e memeaa jLoamy Bottomland------—cceaaaa- |Favorable | 6,000 |Big bluestemMe==cc-cceccccamaaa- 1 25
Yahola H ‘Normal | 3,900 |Indiangrass--e-ecececcmcccaacaaa- ;15
1 iUnfavorable | 2,500 |Switchgrass---—-ce-eeececeeaasa {15
H H i jLittle bluestemeeececceccacuas} 10
i i H {Eastern gamagrass«====ec=-caaa- i 5
H H H 1Tall dropseed=====cec=ccccacaa= 15
! i 1 {Beaked panicume--ce—cceecacaa- i 5
1 H 1 |Compassplant-cea—ememcmmc e Y
! | i | Sedgemmmmme e ]
! : ! ] 5
i | !

% See map unit description for composition and behavior characteristics of the map unit.
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TABLE 7.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate,”" and "severe." Absence of an entry indicates that the soil was not rated]

e :
depth to rock, depth to rock. depth to rock. depth to rock. depth to rock.

Rock outecrop.

13%:
Cornick--e==c==u- Moderate:

depth to rock.

Moderate:
depth to rock.

Moderate:
depth toc rock.

Moderate:
depth to rock.

Severe:
depth to rock.

Rock outcrop.

T T ¥ 1 T
[ ) L] L] ]
Soil name and | Shallow ! Dwellings i Dwellings H Small i Local roads
map symbol ! excavations { without H with i commercial ; and streets
! 1 basements i basements | buildings i
T T T T T
| | i | s
L it iModerate: {Moderate: iModerate: iModerate: | Severe:
Abilene | too clayey. { shrink-swell, i shrink-swell, i shrink-swell, i low strength.
! ! loew strength. { low strength, | low strength, i
) L] ) ] 1
1 1 ] ] ]
2%, 3¥ i i | i }
AltuS-—ecmccccacaa 1Slighteveea~wa==-iS8light-=mcence--- 1Slightececanaaaa- iSlight-=-mcmcccuaa \Moderate:
| i ] ! { low strength.
] 1 ] 1 b
] I 1 i ]
Grandfielde------ 15light--=-ac-ma-- 1Slight-mecmmaaaaa 18lighte—ecacaaaa- 1Slightemcmmmcacuna | Moderate:
i i H { i low strength.
1 ) ) 1 1
i ] 1 ] 1
feomcccm e ————— !Moderate: !Severe: |Severe |Severe: {Moderate:
Amber { floods. { floods. 1 floods { floods. { floods,
! ) H i ! low strength,
t ) t 1 1]
1 1 1 i ]
o T T TN P 4 iModerate: 1Slightemmememmma iModerate: 1Slighteececceccacua {Moderate:
Binger ! depth to rock. | | depth to rock. | low strength.
1 t ] 1)
1 1 1 i
[ iModerate: 18lighteccemmeeaee {Moderate: iModerate: Moderate:
Binger | depth to rock. | depth to rock. | slope. low strength.
1 1 (]
1 ] ]
Ty Bemcmccecccecna 1Slight-cmemccaaaa {Moderate: Moderate: iModerate: Moderate:
Carey i low strength. low strength. i low strength. low strength.
1 t
1 |
9, 10-------- ~emm-jSevere: Severe: Severe |Severe: Severe:
Clairemont i floods. floods. floods. | floods. floods.
) 1
I ]
LR T R L iSevere: Severe: Severe: iSevere: Severe:
Cordell | depth to rock. depth to rock. depth to rock. | depth te rock. depth to rock.
1 1
[l )
12%; | |
Cordell-—-eceaca——- iSevere: vere iSevere: Severe:
]
5
1
I
]
1
]
1
;
'
)
]
1
]
1

]
1
)
1
]
]
i
)
1
i
]
I
]
I
|
1
:
H
1
]
Severe: 1S
|
]
L]
1
]
I
]
|
:
i
]
)
)
1
1
)
)

AL e R e T Severe: Slighteemcccccaa- 1Slighte—wcccana-- 1Slightw=wemcananan Slight.
Devol | cutbanks cave. ! | i

] 1 ] ]

] } t 1
| [T wmm==mw=-==]Severe: Slighte—eceeeaaa-a 1Slightemcccccauax iModerate: 1Slight.,
Devol | cutbanks cave. | i slope. i

] ] 1 []

] ' 1 ]
16%; ! | ] i
Devolemeccmccaaaa iSevere: Slightrm=meceemeea 18lightecevnmmcunaa 1Slight-----c-ouu-- iSlight.

! cutbanks cave, i | !

1 1 ] ]

] I 1] 1
Grandfield--e=w~=|Slight-c-c-ccac-- 1Slighteeececeaa-- 1Slight-—-meeeeee- {Slightewerereccnaus {Moderate:

! ! ! | | low strength.

: i | i H
17*; ! ' I | i
Devolewmrecccaeaeaa |Severe: 1S8lightemecemmeeaaa 13lighteeememmm - {Moderate: iSlight.

| cutbanks cave. | ! ! slope. !

t ] 1 ) )

1 . 1 [l ] 1
Grandfield-=--==«- 15lighte-ececmmmmemx 1Slighteeccemaaaa- 181lighteeeeceean=x iModerate: iModerate:

H slope. ! low strength.
1

See footnote at end of table,
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

85

shrink-swell,
floods.

T T T T T
] ] I ] |
S0il name and | Shallow H Dwellings ' Dwellings H Small i Local roads
map symbol H excavations H without | with ; commercial i and streets
i ) basements | basements i buildings i
T T T T T
i E :' E :'
18ccmc e iModerate: 1Slight—eeeceaecaaa i{Moderate: 181ight===cmcceumnm 15light.
Dill | depth to rock, | | depth to rock. | {
1 1 ] 1 ]
i 1 I 1 i
19%; ] | | / i
Dillemecmcae e iModerate: 1Slighteecmccceaaa {Moderate: 1Slighteceemcecaaaa 18light.
{ depth to rock. | | depth to rock. | i
1 1 b [] )
1 t ) 1 I
Quinlan--=e-eaeax- iMcderate: {Moderate: 'Moderate: {Moderate: IModerate:
| depth to rock. | depth to rock. ! depth to rock. | depth to rock. | low strength,
i ! i | ! depth to rock.
| i ! i 1
20%; i i i ) i
Dillecemecmcccaae {Moderate: 15light eeccmm e e |Moderate: IModerate: 1Slight.
| depth to rock. | { depth to rock. | slope. H
] ] I 1 1
3 ] | ] )
Quinlan-eececewe=-- 'Moderate: |Moderate: {Moderate: {Moderate: Moderate:
\ depth to rock. | depth to rock. | depth to rock. | depth to rock. i low strength,
i : ] | | depth to rock.
] i i i i
21%; | | } i i
Dillecmecemecm e ee {Moderate: {Moderate: {Moderate: | Severe: |Moderate:
} depth to rock. | slope. | depth to roeck. | slope. | slope.
] [] ] [ ]
| ] ] i ]
Quinlan--=-eceeea= |Moderate: {Moderate: {Moderate: | Severe: iModerate:
{ depth to rock. | depth to rock. | depth to rock. | slope. ! low strength,
| | ' ' ! depth to rock.
] 1 1 1 1
] 1 1 ] i
o Ty |Moderate: ‘Moderate: {Moderate: |Moderate: IModerate:
Dodson } too clayey. { low strength, { low strength, | low strength, i low strength,
; i shrink-swell. | shrink-swell. i shrink-swell, | shrink-swell.
1 1 1 ) 1
1 1 1 1 1
23%; } ! i H i
Dougherty———e---a {Moderate: 1Slight===cecceea- 1Slight========m= |Moderate: {Moderate:
| cutbanks cave. ' H | slope. ! low strength.
1 i 1 1 1
| 1 i ] 1
Eufaulae-eeccceana | Severe: 18light===eeeeeaa 18light-cecmmememe {Moderate: iSlight.
! cutbanks cave. | i I slope. :
| 1 [] 1 ]
I 1 1 ' 1
24, 25-ccecmaoaaaa 18light===mamou-- 15light---===----- 1slight------=--- 18light--==caeuc--- {Mcderate:
Grandfield ! ' ! ! ! low strength.
1 i [] 1 []
t ] ] t 1
o 18lightem—cocce o 1Slight=meeeeeana |Slight==eameeaa= |Moderate: jMcderate:
Grandfield ! ' ! i slope. { low strength.
' ) 1 i 1
I 1 I i |
2T =mmmmmccm e c——aa 1Slightewweacne 1Slight=-e e e e e 1Slightemeeee e 18lightemeeme e iModerate:
Hardeman ! ) ! H i low strength.
) ) ) | 1
i ] 1 E) 1
28, 29mememeeeeeae 18lightemecacama- (-2 1 ¢} A ——— 1Slightm=~—c—muw- {Moderate: IModerate:
Hardeman ! ! H ! slope. i low strength.
! ] 1 ) 1
] I i 1 i
30-cm e {Moderate: 18light=ccmceanax {Moderate: iModerate: - iModerate:
Obaro { depth to rock. | i depth to rock. | depth to rock. { low strength.
1] ] 1 ] ]
t I 1 | ]
KR iModerate: 18lighteeeeeecaaa iModerate: iModerate: iModerate:
Obaro \ depth to rock. | | depth to rock. | depth to rock, i low strength.
: i i | slope. i
! i 1 i ;
32 m———— tModerate: 18light-~=~=w---—-!Moderate: {Moderate iModerate:
Obaro } depth to rock. | { depth to rock, | depth to rock. | low strength.
] 1 ] [ 1
] ] ] ] '
33, 34mmrmmmm e IModerate: |Moderate: !Moderate: IModerate: | Severe:
Pond Creek | too clayey. | shrink-swell, { shrink-swell, { shrink-swell, } low strength.
| | low strength. | low strength. | low strength. i
| ' ' | |
35— |Severe: |Severe: !Severe: |Severe: iModerate:
Port floods. i floods. i floods. ! floods., i low strength,
] ] ]
i | | )
] | ] F
' | i |

See footnote at

end of table,
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

Rock outcrop.

too clayey.

low strength,
shrink-swell,

low strength,
shrink-swell.

low strength,
shrink-swell,

low strength,
shrink-swell.

1] T T 1 1
t ] I ] ]
Soil name and | Shallow 1 Dwellings ! Dwelllngs H Small i Local roads
map symbol ! excavations ! without i with ' commerecial i and streets
H ! basements i basements ] buildings i
T T t T 1
| ! ; E E
Fhemmmc e tSevere: {Moderate: iModerate: |Severe: |Moderate:
Pratt { cutbanks cave. | slope. | slope. \ slope. | slope.
] b ) [] ]
] i ) 1 I
37*: i i ; i i
Quinlan-==—vr—w- 'Moderate: iModerate: 'Moderate: | Severe: iModerate:
| depth to roeck. | depth to rock | depth to rock. | slope. { low strength,
! ! ! 1 ! depth to rock.
3 1 | 1 ]
I ! | 1 ]
Cbaro---—=-e--=-- iModerate: 18lightemm— e {Moderate: {Severe: ‘Moderate:
i depth to rock. | | depth to rock. | slocpe. ! low strength.
1 ] ] ] ]
1 i 1 ] ]
3B%: { i ! i |
Quinlan-----=-- iModerate: {Moderate: {Moderate: iSevere: iModerate:
{ depth to rock. | depth to rock. | depth to rock. | slope. i low strength,
i | i i ! depth to rock.
) 1 ) 1 1
] [} ] I 1
Rock outcrop. ! i i i :
: i i ! i
3gn; H ) i i :
Quinlan--==-e=-- {Moderate: iModerate: iModerate: iModerate: iModerate:
| depth to rock. | depth to rock, | depth to rock. | depth to rock,. { low strength,
i i | i { depth to rock.
[] 1 ] ] ]
1 } 1 ] I
Woodward======- {Moderate: {Moderate: |Moderate: iModerate: IModerate:
| depth to rock. | low strength. i low strength. i low strength. i low strength.
1 ] ) ) [
1 ] ¥ 1 ]
yo* H | i ! |
Quinlafe—====- ~=-=}Moderate: iModerate: {Moderate: | Severe: ‘Moderate:
! depth to rock. | depth to rock. | depth to rock. | slope. { low strength,
! | i i | depth to rock.
) t ] 1 ]
] I | 1 1
Woodward-—===-= ~-=={Mcderate: |Moderate: {Moderate: i Severe: 'Moderate:
{ depth to rock. | low strength. ! low strength. ! slope. { low strength.
1 I 1 1 1
I i ] ] 1
h1%; ] | ; i i
Quinlan-——----- {Moderate: iModerate: iModerate: . iModerate: {Moderate:
\ depth to rock. | depth to rock. | depth to rock, | depth to rock. | low strength,
H { i ; ! depth to rock.
[] ' I 1 1
[ i I 1 [
Dillewemmeaamcaee {Moderate: iSlighte-ecae-a-- |Moderate: |Moderate: {Slight.
t depth to rock, | ! depth to rock. | slope. )
1 9 ] ] ]
I L] | ] 1
YPommem e e emem 'Moderate: {Severe: |Severe: ' Severe: iModerate:
Reinach { floeods. i floods. i floods. i floods. i low strength,
i i i i | floods.
i i i ) |
flemrmmmmm—————— iSevere: |Severe: |Severe: !Severe: |Severe:
Retrop | wetness, } wetness, | wetness, | wetness, | floods.
! fleoods. } floods. ! floods. | floods. |
1 ) ] ] )
] 1 ' I ]
Ulmmmm e ~w===_!Savere: 1slight-——-—----- iSlightememeeamea- 18lighteememeaanax {Slight.
Shellabarger ! cutbanks cave, | i i !
1 1 i 1 (]
I ] | ] ]
L T |Severe: 18light--eemceaae 18light-mmcecewa- {Moderate: 1Slight.
Shellabarger | cutbanks cave. | H slope. i
1 ) ] 1
[l L] ) 1
46, 47, YBa-ewe- «=|Moderate: iModerate: !Moderate: Moderate: |Severe:
St. Paul i too clayey, | shrink-swell, shrink-swell, shrink-swell, i low strength.
| { low strength. low strength. low strength. i
] ] ]
] ] t
4g#; ! i i
Vernon-m—=emew-=-- iSevere: iSevere: Severe: Severe: iSevere:
) 1
: ;
1 ]
! i
1 )
1 I
H i

See footnote at

end of table.
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued
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low strength.

T L] T T T
I ] 1) ] 1
Soil name and | Shallow | Dwellings i Dwellings 1 Small i Local roads
map symbol i excavations i without ! with ! commercial ! and streets
H ! basements ! basements i buildings i
T T T T T
| ; ; | ;
50, 51, 52=-mecan= |Moderate: {Moderate: !Moderate: iModerate: iModerate:
Woodward { depth to rock. | low strength. ! low strength. | low strength. | low strength.
1 L [l ] |
1 ] | I |
53%: i i ; ] i
Woodwardeeeeeeeaa |Moderate: {Moderate: ‘Moderate: \Severe: {Moderate:
| depth to rock. | low strength, | low strength, i slope. { low strength,
1 ] 1 ] ]
[] | 1 i ]
Clairemontem-eaa-- iSevere: |Severe: iSevere: {Severe: | Severe:
| floods. | floods. | floods. | floods. | floods.
1 ) ] 1 ]
1 ] I 1 1
Sl 55%; ] i ! ) i
Woodward-ew-=eceea- {Moderate: iModerate: {Moderate: |Moderate: |Moderate:
i depth to rock. | low strength. i low strength. i low strength. | low strength.
() ) ) | ]
1 1 1 I ]
Quinlan----c---o-- iModerate: {Mcderate: iModerate: |Moderate: iModerate:
| depth to rock. | depth to rock. | depth to rock. | depth to rock. { low strength,
| ! ! i i depth to rock
[] 1 1 i 1
] 1 ] ] I
|1 T T R |Severe: |Severe: |Severe: {Severe: |Moderate:
Yahola floods. | floods. | floods. { floods. i floods,
1 ] t )
! | | E

* See map unit description for composition and behavior characteristics of the map unit.
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[Some of the terms that describe restrictive soil features are defined in the Glossary.
definitions of "slight," "moderate," "good," "fair," and "poor."

the s0il was not rated)

TABLE 8.--SANITARY FACILITIES

SOIL SURVEY

See text for
Absence of an entry indicates that

T T T T T
[] 1 ¥ 1 1
Soil name and H Septic tank | Sewage lagoon | Trench ! Area ! Daily cover
map symbol H absorption | areas i sanitary ) sanitary i for landfill
H fields | | landfill 1 landfill |
T i i i i
| | i } i
Temmm e ——————maa—— |Severe: {Slight-——meeau=- iModerate: 1Slighteemceeeenaa {Fair:
Abilene { percs slowly. i | too clayey. ' | too clayey.
1 t + ) 1
i 1 1 1 ]
2%, 3% i i | i
AltuS-—==ceeme—na- 18light-w--co---- {Moderate: 1Slight-==ccecee-- 1Slightemmcmmem—m— 1Good.
: { seepage. i | i
: | ! | i
Grandfield--=--—-- 1Slight-e-=mcna-- {Moderate: 18lightecececeaax {8light-mcmmeemaaa 1Good.,
] | seepage. ! ! !
| i ' ) :
L e i {Moderate: iModerate: {Moderate: {Moderate: 1Good.
Amber { floods. | seepage, { floods. y floods. i
] { slope. i ! i
[ ; i i |
5, bremmmm————— !Severe: |Severe: |Moderate: 1Slightmececcceaaa {Fair
Binger \ depth to rock. | depth to rock. | depth to rock. | i thin layer.
] L] t | ]
I L] ] I ]
Ty Brmmmmrmeece e 1Slight--ceaeeu-- {Moderate: i8lighteeemam a===i8lighte-muecaaaa- iGood,
Carey | | slope, | H i
] | seepage, i ' ]
i i ' ! ]
9, 10-==mmemmmmam 'Severe: {Severe: |Severe iSevere: iGood
Clairemont { floods. { floods. i floods ! floods. i
] ) ] ] 1
1 1 1 I 1
LR el 18evere: 1Severe: |Severe: 1Slighte-mececaeaa- { Poor
Cordell ! percs slowly, ! depth to rock. | depth to rock. | { thin layer,
! depth to rock, | i i | area reclaim.
1 L] I 1 1
] i | 1 1
12%: : | | i [
Cordellemmmmmueaa= | Severe: iSevere: {Severe: iModerate: ! Poor
! percs slowly, { depth to rock, | depth to rock. | slope. | thin layer,
{ depth to roek. | ! ' | area reclaim.
t 1 ] I b
1 1 ] | 1
Rock outcrop. H ) ' i
1 1 I 1 1
1 t | I 1
13%; ) | i ' i
Cornigke=em=m——== | Severe: |Severe: iSevere: 1Slight==-wwuecaax \Poor:
i depth to rock. { depth to rock. | depth to rock. | { thin layer.
1 1 ] 1 ]
1 1 L] | ]
Rock outcrop. H i 1 ! H
1 1 ) ] )
] ] 1 ] ]
MM, 15cccccacca—aa ISlighteeceencmma= i Severe: 1Severe: iSevere: \Fair:
Devel i | seepage. | seepage. | seepage. { too sandy.
) ) t | [
] ] 1 I i
16%, 17%: ! i ] i :
Devol=mmmmmmm— e 1Slighte——scee--- {Severe: |Severe: |Severe: tFair:
i | seepage. | seepage. { seepage. | too sandy.
] ] ] ] )
| ] ) ]
Grandfield--==--- 18light-==cccmma- iModerate: {8lightesreow-—-u-iSlight-=mmccccum- i Good,
! | seepage. i ! :
: : : : :
J J |Severe: {Severe: !Severe: |Severe: Fair
Dill } depth to rock. | seepage, | seepage. | seepage. i thin layer.
' { depth to rock. | | H
) 1 i ] )
I ] i ] 1
9% 20%; i ! | | i
Dillecmmmcmmmemee |Severe: {Severe: |Severe: |Severe: {Fair
| depth to rock. | seepage, { seepage. { seepage. } thin layer.
! i depth to rock i i H
1 1 ] ] 1
i ] ] t [
Quinlan=—-—===e==- iSevere: 1Severe: |Moderate: 13lightw—nv===w=-w-|Poor:
depth to rock. | depth to rock. | depth to rock. | \ thin layer.
) ) ! 1
] ] ] 1

3ee footnote at

end of table.
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TABLE 8.--SANITARY FACILITIES--Continued

T T T T T
I 1 ] 1 ]
Soil name and i Septic tank { Sewage lagoon | Trench 1 Area H Daily cover
map symbol | absorption i areas ! sanitary i sanitary i for landfill
i fields \ | landfill i landfill |
T T T T 1
' ; i | |
] ] 1 | I
21%; i i ) ] i
Dillemmemue e cmaa |Severe: iSevere: !Severe: }Severe: {Fair:
| depth to rock., | seepage, | seepage. | seepage. i thin layer.
H { depth to rock. | | i
[] ] ] ) []
1 ] I | ]
Quinlane-—eececeeao |Severe: 1Severe: |Moderate: iModerate: | Poor:
| depth to rock. | depth to rock, | depth to rock. | slope. i thin layer.
' ! slope. H i '
! H 1 ] ]
e et iSevere: 1Slightemeccacaeaa iModerate: 1Slighte=eweeaua \Fair:
Dodson | percs slowly. H | too clayey. ! | too clayey.
[} ) ] ] )
] ] i I [}
23%; i i i i i
Dougherty-===a==a= 15light-memcaaaa- |Severe: iSevere 1Slight==ceeae== {Fair:
! | seepage. | seepage H } too sandy.
] ] i ) []
[} | 1 ] ]
Eufaula-eeeemamem 18light-~meeeeeun iSevere: |Severe: !Severe: tFair:
H | Seepage. | seepage. | seepage. ! too sandy.
4 i ] 1 1
t [l ] ] 1
24, 25, 26-ceceeua 1S1ight-wwveeaa— iModerate: iSlightememmeeaaa 1Slight-=weca-a- 1Good.
Grandfield ! ! seepage. ! H H
1 1 ] 1 ]
1 I I 1 ]
27, 28, 29-cecacmaaa 1Slightmceme e |Severe: |Severe: iSevere: iGood.
Hardeman H | Seepage. | seepage. | seepage. H
] t I ] I
] ] | I t
30, 31, 32=cccea=-- iModerate: iSevere: |Moderate: tSlighte=e-—==a== {Fair:
Obaro ! percs slowly, | depth to rock. | depth to rock. | | thin layer.
| depth to rock, | | H !
1 ] 1 ) )
1 I 1 ] ]
33-mcmmmm e 1Severe: 18lightemmmemameae |Moderate: 18light-=-ecuee- {Fair:
Pond Creek { percs slowly. i | too clayey. i | too clayey.
1 1 ] 1 '
] 1 ] 1 1
K D L L |Severe: {Moderate: !Moderate: 18light=——nwceaaa {Fair:
Pond Creek | percs slowly. | slope. | too clayey. ) i too clayey.
) 1 ) 1 )
1 ) + ] 1
R e DR |Severe: |Severe: iSevere: {Severe: {Good.
Port | floods. | floods, t floods | floods. !
) ] I 1 )
1 I I 1 ]
R T e iModerate: |Severe: |Severe |Severe: {Fair;
Pratt i Slope. | Seepage, | seepage | seepage. | too sandy,
i | slope. ' i i slope.
] | i i i
37%: | ! i i i
Quinlan-----eca-- iSevere: | Severe: iModerate: {Moderate: {Poor:
{ depth to rock. | depth te rock, | depth to rock. | slope. | thin layer.
H ! slope, ! | i
i i i | i
Cbaro----=-c-me-a- {Moderate: |Severe: |Moderate: tModerate: {Fair:
| percs slowly, | depth to rock. | depth to rock. | slope. { thin layer.
{ depth to rock. | : 1 i
] ] 1 1 |
E] I I I ]
38%: j i | i |
Quinlane-ec—-eceaaa |Severe: | Severe: |Moderate: |Moderate: | Poor:
i depth to rock. | depth to rock, | depth to rock. | slope, i thin layer.
i ! slope. i i
i i ; ! i
Rock outcrop. ! i i H |
i | ; i i
39%: H ; | i |
Quinlan--=eceea—a-a iSevere: tSevere: |Moderate: 1Slighteececeeae- | Poor:
| depth to rock. | depth to rock. | depth to rock. | y thin layer.
] 1 ) ] 1
I I 1 ] [}
Woodward--———e--- | Severe: |Severe: {Moderate: 1Slight-eeceeaea—a- {Fair:
depth to rock, | depth to rock. | depth to rock. | thin layer.
] 1 1
I I ]

See footnote at

end of table.
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TABLE 8.--SANITARY FACILITIES--Continued

T T T 1) T
[ I ] ] I
Soil name and H Septic tank i  Sewage lagoon | Trench i Area | Daily cover
map symbol H absorption i areas i sanitary H sanitary \ for landfill
H fields i | landfill | landfill |
q i 1 1 i
] i ) ] ]
] i 1 ] ]
4O¥; i J ] ) i
Quinlan--ce-ccceaca- |Severe: 'Severe:! {Moderate: {Mcderate: | Poor:
! depth to rock. | depth to rock, | depth to rock. | slope. i thin layer.
1 I 1 1 1
i | slope. i i i
' i 1 i |
WoodWwardeseeemaeawa |Severe: |Severe: tModerate: ‘Moderate: (Fair:
{ depth to rock. ! depth to rock. | depth to rock. | slope. ! thin layer.
] (] ] [) 1
] 1 ] ] |
AL | i | | i
Quinlan--cee—mcccaca |Severe |Severe: {Moderate: 18lighteccccmcemam | Poor:
! depth to rock. | depth to rock, | depth to rock. | | thin layer.
1 1 ) 1 ]
H i slope. 1 | )
H i i i |
Dille==vmmm=— —————— i Severe {Severe: 'Severe: |Severe: ‘Fair:
! depth to rock. | seepage, | seepage. | seepage. i thin layer.
! | depth to rock. | ] |
1 i I 1 ]
1 i 1 ] i
T 'Moderate: |Moderate: {Moderate: {Moderate: iGood
Reinach ! floods, | seepage. | floods. | floods. |
1 1 ] ] ]
i | ] ' |
i |Severe: {Severe: | Severe: |Severe: i Poor:
Retrop { wetness, i wetness, | wethess, | wetness, | wetness.
t floods. { floods. | floods, i floods. i
] ] | 1 1
i | I I i
Uy, UBmmmmmcc e e == 18light-mmmcmmme |Severe; |Severe: |Severe: iGood
Shellabarger H | seepage. | seepage. | seepage. H
[ 1 | [] ]
i ] ] ] i
Yhmmmpnmmmm mmmm———— 'Mcderate: 1Slighteeceneeasax {Moderate: 1Slightemecmmemceaa |Fair
St. Paul | percs slowly. | i too clayey. H ! too clayey.
(] ] I 1 ]
] i 1 1 I
47, YBemnmmmmmmmmmmm !Moderate: |Moderate; iModerate: 18lighte-eweceaane {Fair
St. Paul | percs slowly. ! slope. | too clayey. ! i too clayey.
) 1 ) ) ]
] [} 1 ] ]
yo*: i ' ! i i
Vernon=—=weeecmecaaa- |Severe: 1Severe: {Severe: 1Slight-=ceemcaaa- i Poor:
| percs slowly. | slope. | too clayey. i | too clayey.
] 1 I ] |
[ ] 1 ] I
Rock outcrop. ! ! i i i
[] ] b ] ]
] ] ] ] 1
50, 51, B2ewwcmmeaaa |Severe: |Severe: {Moderate: 18light-—=-cono—- iFair:
Woodward ! depth to rock. | depth to rock. | depth to rock. | | thin layer.
] ] 1 1 1
1 ] | 1 I
534: 1 | ] | H
Woodward-=eceeeae=—- | Severe: |3evere: {Moderate: {Moderate: {Fair
! depth to rock. | depth to rock. | depth to rock. | slope. { thin layer.
1 ] ] ] L]
| I { ] ]
Clairemont-=======~|Severe: iSevere: {Severe: |Severe: 1Good
i floods. ! floods, \ floods. i floods. '
) ] ) ) ]
] ] 3 1 |
54¥, 55%: H | i i |
Woodward--=e--eew-- |Severe {Severe: iModerate: 1Slight-mmmcmaaao |Fair:
\ depth to rock. | depth to rock. | depth to rock. | { thin layer.
1 ] ] ] 1
1 I 1 ] (]
Quinlan—w-eeceecaeax |Severe: {Severe {Moderate: 15light=emmmmmmee e iPoor:
| depth to rock. | depth to rock. ! depth to rock. | } thin layer.
1 ) ] 1 ]
1 1 1 1 |
Y P .- ~1Severe: iSevere: i Severe: | Severe: 1Good
Yahola i floods. | seepage, { floods, i floods, i
H \ floods. | seepage. | seepage. H
: i | i H
# See map unit description for composition and behavior characteristiecs of the map unit.
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TABLE 9.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive scil features are defined in the Glossary.

"good," "fair," and "poor."

See text for definitions of
Absence of an entry indicates that the soil was not rated]

Soil name and
map symbol

Roadfill

Sand

Gravel

Topsoil

Abilene

2%, 3%,

T [ [ ——

Cordell

12%;

Cordellammmumeaa

Rock outerop.

13%:

Cornickeemeeneax

Rock outecrop.

Poor:
low strength.

|

'

i

]
{Fair:
! low strength.
)

]

{Fair:

! low strength.

iFalr:
| low strength.

{Fair:
i low strength.

low strength.

{Fair:
low strength,

thin layer.

|Fair:

| low strength.
]

1

|Fair:

thin layer.

)
!
'
f
:
|

{Fair:
low strength.

|
I
)
|
1
1

See footnote at end of table.

T
I
1
|
|
)
!
|
T
i
|
|
)
]
!
|
1
I
|
|
1
I
1
I
1
]
)
i
!
i
|
I
[l
1
1
1
'
(
!
1
'
)
)
|
1
[}
1
1
|
|
|
I
i
L
1
)
'
)
i
i
]
|
!
1
'
I
!
I
|
I
1
I
]
)
1
i
1
1
[l
1
[l
i
1
i
1
i
¥
]
|
i
1
L}
1
L}
1
1
1
1
1

Unsuited:

n
excess fines.

Unsuited:

n
excess fines.
Unsuited:
excess fines.
Unsuited:
excess fines.
Unsuited:
excess fines.
Unsuited:
excess fines.

Unsuited:

n
excess fines.

Unsuited:

n
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,
thin layer.

Poor:

[#]
excess fines.

Poor:
excess fines.

Unsuited:

n
excess fines.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsluited:
excess fines.

Unsuited:
excess fines.

Unsuited:

n
excess fines.

Unsuited:
excess fines.

Unsulted:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsulted:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Fair:

a
thin layer.
Good.

Good.

Fair:
thin layer,

Fair:
thin layer,
too clayey.

Good.

Falr:
thin layer,
small stones,
tooc clayey.

Fair:

thin layer,
small stones,
too clayey.

Poor:
thin layer.

Poor:
too sandy.

Poor:

o
too sandy.

Poor:
too sandy.

Good.

Good.

Fair:
thin layer.



Rock outerop.

39%;
Quinlan---ccccwecawa==

Woodward-—-cececee==a=

92 SOIL SURVEY
TABLE 9,--CONSTRUCTION MATERIALS--Continued
H q i i
Seil name and ) Roadfill H Sand i Gravel i Topsoil
map symbol : | i !
] i ] i
11 i ) i
] | [ 1
I i I 1
21%; i ' ! |
Dillemmeee——— e e — e {Fair: tUnsulted: {Unsuited: iFair:
! thin layer, | excess fines, | excess fines, { slope.
| ! thin layer. \ thin layer. {
) | (] )
] ) i 1
Quinlan--eecece—cmmnea- {Fair: tUnsuited: tUnsuited: {Fair:
! low strength. | excess fines, ! excess fines, i thin layer.
! { thin layer. i thin layer. i
[] ] 1 ]
i 1 1 I
-3 S SRR ‘Fair: tUnsuited: jUnsuited: (Fair:
Dodson ! low strength. ! excess fines. | excess fines. i thin layer.
1 i 1 [l
' 1 ] [
23%: H i i '
Dougherty==-eecacam-- {Fair: i Poor: iUnsuited: i Poor:
! low strength. ! excess filnes. { excess fines. i too sandy.
1 1] [l 3
I ' 1 r
Eufaulg==-w=====n===x {Fair: { Poor: tUnsuited: | Poor:
! low strength. i excess fines. \ excess fines, | too sandy.
1 [] ] ]
i 1 ] 1
24, 25, 26-~e-cceomee- {Fair: tUnsuited: tUnsuited: 1Good.
Grandfield { low strength. | excess fines. | excess fines. i
1 + [] 1
t 1 i 1
27, 28, 29~--—--mmeme- {Fair: iUnsuited: iUnsuited: 1Good.
Hardeman | low strength. | excess fines. | excess fines. )
] [ 1 1
I ] ] I
30, 31, 32-=ce-e-- ~-=-|Fair: tUnsuited: {Unsuited: {Good.
Obareo ! low strength. | excess fines. | excess fines. H
) [] 1 t
] 1 I ]
33, 34==mmemmmmemmeeee {Poor: tUnsuited: iUnsuited: {Fair:
Pond Creek ! low strength. | excess fines. | excess fines. { thin layer.
] [] ] 1
I ] ) ]
35— ———m————— !Fair: {Unsuited: jUnsuited: iGood.
Port | low strength, | excess fines. | excess fines, 1
! shrink-swell, ' ' !
) 1 1 (]
) i | 1
3fnmmmm— e ————————— 1Go0dmmmmmmm e {Fair: iUnsuited: {Fair:
Pratt i excess fines, | excess fines. | teoo sandy,
i | i slope.
' i H
37%; ) i i
Quinlaneee=eee===- -=wiFair;: Unsuited: tUnsuited: {Fair;
{ low strength. excess fines, \ excess fines, i thin layer.
' thin layer. { thin layer. |
i 1 )
1 ] ]
ObarQemmm—m——————— e 'Fair: Unsuited: iUnsuited: {Fair:
| low strength. excess fines. \ excess fines, | slope.
1 1 1
1 1 i
38%: ] i |
Quinlan=--—-—-c=-e==- VFair: Unsuited: {Unsuited: {Fair:
1 1
'. '.
1 ]
i )
i |
1 )
1 ]
| i
| i
: |
] |
| i
i ]
| i
1 1
1 ]
) ]
i '
) 1
| 1
] []
I i
i i
} i
' i
1 )
1 ]
i i
] 1

low strength.

Fair:
low strength.

Fair:
low strength.

Fair:
low strength.

Fair:
low strength.

See footnote at end of table.

excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin lavyer.

Unsuited:
excess fines,
thin layer.

excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.
Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

thin layer.

Fair:
thin layer.

Good,

Fair:

thin layer.

Fair:
slope.
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TABLE 9,--CONSTRUCTION MATERIALS--Continued

93

T
]
S0il name and ! Roadfill Sand Gravel Topsoil
map symbol i
]
T
1
i
41w |
Quinlanee—ecmccmaca——a {Fair: Unsuited: Unsuited: Fair:
i low strength, excess fines, excess fines, thin layer.
H thin layer. thin layer.
1
]
Dill-—emmmm wwam====|Fair: Unsuited: Unsuited: Good.
! thin layer. excess fines, excess fines,
H thin layer. thin layer.
}
I
1 - cew==|Fair: Unsuited: Unsuited: Good.
Reinach t low strength. excess fines. excess fines.
]
]
LR D e e e {Fair: Unsuited: Unsuited: Fair:
Retrop i wetness, excess fines. excess fines. too clayey.
i low strength,
| shrink-swell.
)
[}
By, 4B am meem=={Fair: Poor: Unsuited: Good.
Shellabarger \ low strength, excess filnes. excess fines.
i
46, 47, 48-=mmmmeema | Poor: Unsuited: Unsuited: Fair:
St. Paul { low strength. excess filnes. excess fines, thin layer,
]
]
ig#. i
Vernon----meeccmcaaao | Poor: Unsuited: Unsuited: Fair:

Rock outerop.

50, 51, 5ecccmccancax-
Woodward

53%:
WoodWarde=—eeccacaeaa

Clairemont-=ecececee—aea

Sy%, H5%.

Woodward=c-eecee-=- ————

Quinlan-—--—ceece—eauoo

B mm e ——— - —
Yahola

shrink-swell,
low strength,

|Fair:
low strength.

{Fair:
low strength.

\Fair:
low strength.

]

i

)

1
{Fair:
{ low strength.
]

{

1

]

]

Fair:
low strength.

{Fair:
low strength,

excess fines.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Poor:
excess fines.

e e e e = e = o o e == = ——— A = . . —— = = ———— = em = —-—————————— == —— —— -]

excess fines.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,

Unsuited:
excess fines,
thin layer.

Unsuited:
excess fines,
thin layer.

Unsuited:

excess fines.

too clayey.

Good,

Fair:

'slope.

Good,

Good.

Fair:

thin

Good.

layer.

¥ See map unit description for composition and behavior

characteristics of the map unit.
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TABLE 10.--WATER MANAGEMENT

[(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated]

Limitations for-- Features affecting--

T T
l ]
Soil name and | Pond i Embankments, | Aquifer-fed | ! Terraces i
map symbol | reservoir i dikes, and i excavated ! Drainage | and 1 Grassed
] areas | levees i ponds i | diversions } waterways
T T T T T T
s a s | i a
R ettt iModerate: iModerate: |Severe: iNot needed----- iFavorable------ {Favorable.
Abilene i seepage. | piping, | no water. | i i
! ! compressible, | i H i
i i i i i i
2%, 3%; i | | i | ]
AltUS=memcmcacan— IModerate: {Moderate: |Severe: {Not needed----- iFavorable------ {Favorable.
| seepage. | unstable fill,! no water, ) i i
! { plping, i ) ! !
| { compressible. | i ' !
) 1 ] ] ] []
i i | ] | ]
Grandfielde—euwaeax {Mcderate: iModerate: |Severe: INot needed====- |Favorable---=-- \Favorable.
| seepage. { unstable fill,] no water. 1 i :
! ! piping, ! | i i
H { compressible. | i i !
) ) ] ] ] 1
] ] i b I ]
R i iModerate: iModerate: |Severe: iNot needed----- 1Erodes easily, |Favorable.
Amber | seepage, { unstable fill,] deep to water.| } floods. i
i i piping, i | ' i
! { compressible. | | i ;
1 1 1 ] 1 ]
] 1 1 I 1 ]
5, bmmemcccmmaeean !Severe: |Moderate: |Severe: iNot needed====- yRooting depth |[Rooting depth.
Binger | depth to rock.! thin layer, { deep to water.| i H
] [) ] 4 ) b
1 1 i i i "
Ty Bmcomcemceemem 'Moderate: {Moderate: |Severe: iNot needed----~- iFavorable~m===-- iFavorable.
Carey | seepage. | seepage, { no water, { | i
! ! plping. 1 i i i
} i ] i | )
9, 10emmccemmmmme |Moderate: 18lightecmemaaax iSevere: iNot needed=---- iNot needed----- lErodes easily.
Clairemont | seepage. i ! no water, i | i
] 1 1 ] I b
] ] i ] I ]
L T |Severe |Severe: |Severe: iNot needed----- iDepth to rock |Droughty,
Cordell \ depth to rock.! thin layer, i no water, i H | rooting depth.
r ) ] ) ] ]
" ] t i 1l I
12%: ; i i i i i
Cordell--==—===-=- iSevere: |Severe: |Severe: {Not needed----- iNot needed----- {Not needed.
| depth to roeck.| thin layer. i no water. | H
] (] 1 1 ] +
1 ] 1 I i ]
Rock outecrop. | : i | i i
i ' i ] i )
13%: | ! i i ' '
Cornickmmmmmmmmnam | Severe: iSevere: |Severe: iNot needed-===-- iDepth to rock, |Droughty,
! depth to rock.! thin layer. ! no water. i i erodes easily,! erodes easily,
' | i i | rooting depth.!| rooting depth.
] 1 [} i 1 1
I 1 ] ] 1 ]
Rock outerop. ! i H i i i
1 1 [] ) ) 1
] ] ] ] ) [
T, 15-mcmcmmncaaa |Severe: iModerate: iSevere: {Not needed----- |Erodes easily |(Erodes easily,.
Devol | Sseepage. ! unstable fill,}| deep to water.| ) |
| ! piping. | | i i
] ] ] ) ] 1
t ] ] 1 1 1
16%, 17%: | i ' i i i
Devolm—uscrmn= ---|Severe: {Moderate: | Severe: INot needed-—=-- {Erodes easily |Erodes easily.
| seepage. ! unstable fill,! deep to water.| H i
i ! piping. ! ! i i
i : i i | i
Grandfield=wmem=x |Moderate: tModerate: |Severe: iNot needed-——-- |Favorablee-==-e- |Favorable.
| seepage. ! unstable fill,} no water. | i 1
! ! piping, : ; i i
! | compressible. | H } H
1 ) ¥ 1 [ ]
] ] 1 1 ] |
1Bemcmmcc e — -—-i8evere: iModerate: iSevere: tNot needed-—---~ iDepth to rock |[Rooting depth.
Dill | seepage., | thin layer, { no water. i 1 |
! ! unstable fill,] | 1 !
i ! piping. i ' i |
1 ] 1 1 1 i
I ] I I 1 ]

See footnote at end of table.
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TABLE 10.--WATER MANAGEMENT--Continued

Limitations for-- Features affecting--

rooting depth.

T T
] |
Soil name and | Pond i Embankments, | Aquifer-fed | 1 Terraces H
map symbol H reservoir | dikes, and H excavated ] Drainage | and ! Grassed
i areas | levees | ponds i i diversicns ! waterways
| 1 1 ] ] i
| i | 1 i !
19%, 20%, 21%; i i i i i i
Dille-eeeeeanee }Severe: {Moderate: | Severe: iNot needed----- iDepth to rock |[Rooting depth.
| seepage. ! thin layer, ! no water, H i 1
H { unstable fill,| H i i
' i piping. | i | i
; i i ' i i
Quinlan-=-=-=e=-a- iSevere: |Severe: iSevere: iNot needed=----- iDepth to rock, |Droughty,
} depth to rock.! thin layer. ! no water. i { slope. | slope,
) i i ] i | rooting depth.
1 1 ) ] ) )
{ 1 ] 1 1 ]
22m e |Moderate: tModerate: iSevere: tNot needed-=--- {Favorable-—==--- |Favorable.
Dodson | Seepage. \ piping, | no water. | { !
' | compressible. | ! ! }
i i i i i ;
23%; | i i i i i
Dougherty-—===--- {Severe: !Moderate: |Severe: iNot needed----- iErodes easily, i{Erodes easily,
| seepage. | unstable fill,| no water, i | too sandy. | fast intake.
i | compressible, ! 1 | |
| i piping. | | i |
t ] | i i i
Eufaulameewaa—ao-a |Severe: |Moderate: }Severe: iNot needed=w—=- |Seepage, {Erodes easily,
| seepage. | unstable fill,} no water. | } fast intake, | droughty,
! ! piping. i i { droughty. i fast intake.
t 1 ) 1 ) ]
I I 1 1 1 ]
24, 25, 26=caee=a- {Moderate: iModerate: !Severe: tNot needed===== |Favorable==e==- \Favorable.
Grandfield | seepage. | unstable fill,}! no water. ! i i
| | piping, ' i i |
] ! compressible. | : i i
] ] | 1 1 ]
I ] 1 1 1 ]
27, 28, 20cceccmaa- {Severe: {Moderate: |Severe: 'Not needed———-- | Seepage, {Erodes easily,
Hardeman | seepage, { unstable fill,| no water. | | erodes easily,| slope.
i | piping, ! ! ! slope. H
i ! low strength, | H i i
] 1 ) ] ]
1 | 1 ] ] I
30, 31, 32---ce--- |Severe: |Moderate: |Severe: iNot needed----- iDepth to rock, {Erodes easily;
Obaro { depth to rock.| thin layer. | no water. ! { erodes easily,| slope.
] i ' i | slope. i
i | ' | ] |
33, 3Yamemmm—m——— iModerate: /Moderate: |Severe: {Not needed===== {Favorablee=meawa {Favorable.
Pond Creek | Seepage. { unstable fill,} no water, i ! 1
| , plping. ) i ] :
| i i ) ] H
35 |Moderate: {Moderate: | Severe: iNot needed----«|Not needed-----]Not needed,
Port | seepage. { unstable fill,! deep to water.| i i
! ! compressible, ! ' ] i
' ! piping. | | ! i
| H i | i i
3bmmmmm e 1Severe: iSevere: 1Severe: {Not needed----- iToo sandy, {3lope.
Pratt | seepage. | seepage, ! no water, | ! s0il blowing. |
i i piping. ' ! i '
! i i i i |
37%: : i i i } '
Quinlan--—=ceceaea iSevere: iSevere: {Severe: iNot needed----- iDepth to rock, i{Droughty,
{ depth to roeck.} thin layer. -} no water, | y slope, \ slope,
i i { | } ! rooting depth.
| ] 1 | { ]
| ] 1 ] | ]
Obarge-==c—ca—ca-a |Severe: tModerate: |Severe: iNot needed===== iDepth to rock, jErodes easily,
{ depth to rock.,} thin layer. ! no water. H | erodes easily,! slope.
i i i H ! slope. i
i : ] i i i
3g%: i i | i i i
Quinlan---ececaea- |Severe: iSevere: |Severe: iNot needed-----~ iDepth to rock, {Droughty,
\ depth to rock.| thin layer,. | no water, | } slope. | slope,
' ! i ! | ! rooting depth.
{ 1 1 ) ] []
i 1 1 1 1 1
Rock outcrap. ! ! ' ' ' ]
! | i i i |
39%; i H i | ! ]
QuinlaNe====eceaa- |Severe: iSevere: |Severe: iNet needed=me=- iDepth to rock, |Droughty,
depth to roek.} thin layer. | no water. } slope. i slope,
) 1 1 1
1 1 1 ]
i i H i

See footnote at end of table.
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TABLE 10.--WATER MANAGEMENT--Continued

Limitations for-- Features affecting--

depth to rock.} thin layer, no water,
unstable fill,

compressible.

T L
I |
Soil name and | Pond T Embankments, | Aquifer-fed | i Terraces 1
map symbol i reservolr i dikes, and | excavated i Drainage | and i Grassed
H areas | levees i ponds | | diversions ) waterways
T LS T T T T
| i ; | ; |
39%: i i i | i i
Woodward-=—e—e—ee== |Severe: {Moderate: |Severe: iNot needed==--- {Favorable-==--= {Favorable.
{ depth to rock.,| thin layer, | no water, | | i
| ! unstable fill,] | i H
' | compressible. | H | H
i | i i i i
4o i i i i | :
Quinlan---eee==== | Severe: 13evere: i Severe: iNot needed==~-- {Depth to rock, iDroughty,
| depth to rock.| thin layer. | no water. | ! slope. { slope,
i ' H ! i | rooting depth.
1 ] ] ] ] 1
1 [} I | ] 1
Woodward----=—=== {Severe: iModerdte: | Severe: {Not needed----- {Slope--ec-mm-m= 1Slope.
! depth to rock.,! thin layer, | no water. ! ,
i | unstable fill,| ! ' !
' | compressible. | i 4 i
i { ' i i i
Y41#; i ' i i ! i
Quinlan--==-=ce-- {Severe: {Severe: {Severe: iNot needed-=-~-~ iDepth to rock, |Droughty,
! depth to rock.| thin layer. | no water, i | slope. | slope,
| ) i | ! ! rooting depth.
1 ' ! [ [l (]
I ) 1 1 ] ]
Dillewmcmmcacmeam |Severe: iModerate: |Severe: iNot needed----- iDepth to rock |Rooting depth.
| seepage. | thin layer, | no water. | H H
! ! unstable fill,| i } i
! { piping. { i i i
i ! i i ] |
L et T L {Moderate: iModerate: |Severe: iNot needed==--- INot needed-=--- {Not needed.
Reinach | seepage. | unstable fill,| deep to water.] H i
! ! compressible, | i | i
H ! piping. i ) i i
| | i i i i
T IModerate: {Moderate: |Moderate: 1Flood8==mnnmee- iNot needed===== iWetness.
Retrop | seepage. ! unstable fill,| deep to water.| | !
! ! compressible, | ; i i
! ! piping. } i i i
i ] i i 1 |
HY, BB amcmcmmeem - |Severe: iModerate: | Severe: INot needed---== {Toc sandy, {Favorable.
Shellabarger | seepage. i piping, } no water. ' } s0il blowing. |
! ! seepage. i | i i
} i | i i H
46, 47, UB-ce—ee——- {Moderate: iModerate: {Severe: iNot needed----«|Favorable------ {Favorable.
St. Paul | seepage. | compressible, |} no water. i | {
' | unstable fill,| H ! H
| i piping. i ' : i
i ) ' i i !
4ge: i ] i i i i
Vernon--————ee-—-—-- 13light====emee- |Moderate: |Severe: iNot needede~-=-- iFavorable-——--- iDroughty,
] ! hard to pack. | no water. i i | percs slowly,
| ) i i i | slope.
' ) i i i i
Rock outerop. | ! i i ;
1 ] [] 1 [] 1
1 ] ] 1 ] |
50, 51, 52-======- |Severe: |Moderate: {Severe: iNot needed----- {Favorable-=ee-- |Favorable.
Woodward { depth to rock.} thin layer, { no water, 1 | '
! | unstable fill,! i | !
] ! compressible. | ! i i
! ! ' i I |
534 I i | i i i
Woodward--------- | Severe: iModerate: |Severe: INot needed----- {Slope-==mrn~ ~--iSlope.
| depth to rock.| thin layer, | no water. ! H i
! ! unstable fill, | ! i !
! | compressible. | : i |
' ] | i i |
Clairemonte====== {Moderate: 18light==meee==a |Severe: iNot neededs==== iNot needed=-===« |Erodes easily.
seepage. i no water. |
1 1 i
1 1 I
Sy, 55%: i ] i
H iNot needed=w=-~«|Favorable-==--« |Favorable.
] ]
i |
; !
i H

] [
] 1
1 []
I 1
i !
Woodwarde—===n=-= - Severe: Moderate: |Severe:
] ]
| '
t ]
] 1
| I
| i

See footnote at end of table,
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TABLE 10.--WATER MANAGEMENT--Continued

Limitations for-- Features alfecting--

T T
] |
Soil name and | Pond | Embankments, | Aqulfer-fed | ] Terraces i
map symbol H reservoir \ dikes, and | excavated i Drainage H and i Grassed
H areas | levees i ponds 1 ' diversions | waterways
i ! ] ! i E
] 1 3 1 I ]
S4¥, 55%; i i i ! i |
QuinlaNeseececcmaa |Severe: }Severe: |Severe: iNot needed=---- |Depth to rock, }Droughty,
| depth to rock.}! thin layer. ! no water. H | slope. | slope,
] 1 ] ) 1 []
i i 1 1 i \ rooting depth.
] ' 1 (] 1 1
| ' ] ] i ]
56— mmem e ---!Severe; |Moderate: !Severe: iNot needed--==- iNot needed----- iNot needed.
Yahola | seepage. ! unstable fill,| deep to water.| i i
| ! seepage, ' ! : i
i | piping. | ] ! !
| ) 1 t ) ]
| ) ] ] ] ]

% See map unit description for composition and behavior characteristics of the map unit.

.
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TABLE 11.--RECREATIONAL DEVELOPMENT

(Some terms that describe restrictive scil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated)

depth to rock.

T T T T
I [ 1 1
Soil name and H Camp areas i Picnic areas H Playgrounds i Paths and trails
map Symbol H i i |
: | i ]
i i 1 i
: | | :
| T r——— mmmmm—— s ———— iModerate: iSlighteeececcccccccan. |Moderate: 1Slight.
Abilene | percs slowly. i { percs slowly. H
1 1 1 ]
2%, i E E E
AltUS——me-mmececemeemm 18lighte-cmemmcr e 1Slight-=eemccccmceee 1Slightemmcccmccmcceee 1Slight.
) 1 1 1
] 1 ] ]
Grandfield----- wwmuem Slightaceccciccca e 151ightmmmccmc e e 181lighte—mccccccccccee 1Slight.
] 1 ) []
30 i E i i
AltuS—=--cmmmmccmeem 1Slighte-mmccmecmmeaaaa 1Slightememmcccmcceae 181lightrmemmcc e 1Slight.
] ) ] []
I 1 1 1
Grandfielde==—=====-=- 1Slighteccmcccm e ==} Slightewececccaccaaao {Moderate: iSlight.
] | | slope. i
i ) i i
R L L L P {Severe: {Moderate: iModerate: 151light.
Amber { floods. i floods. | floods. !
1 ’ 1 |
] ] I |
5, Becemmeaaaen wemmme=}Slight-ccmcc e mmvenae 1Slight=emccecmcccc e {Moderate: tS1ight.
Binger 1 ! | depth to rock. !
1 1 (] |
i i ] |
Ty Bemmmccc e 1Slight---cccocnenaaa-" 18light-cccecccccca—-- {Moderate: 18light.,
Carey i | | slope. !
] ] 1 ]
] I 1 1
9, 10memcecmmcene e 1Severe: |Severe: iSevere: |Severe;
Clairemont | floods. i floods. i floods., { floods.
] i ] I
] I 1 I
LI ettt {Mcderate: iModerate: |Severe: |Moderate:
Cordell | percs slowly. | too clayey. i depth to rock. I too clayey.
[] ] 1 ]
] I 1 ]
12%: i | i ]
Cordelle--mmmeccaaaaa iModerate: {Moderate: |Severe: {Moderate:
{ perecs slowly. | too clayey. { depth to rock. \ too clayey.
[] ] 1 1
1 | 1 1
Rock outerop. ! i i !
[] ] 1 1
] | 1 i
13%; 1 ' i J
Cornick-=emmcmcmmme 1Severe: {Moderate: |Severe: {Moderate:
| depth to rock. | dusty. { depth to rock. | dusty.
] 1 1 |
1 i ] I
Rock outcrop. 1 i 1 i
) (] () I
1 ] ] |
18, 15ccemmcacc e c e iModerate: iModerate: {Moderate: |Moderate:
Devol { too sandy. ! too sandy. | teo sandy. | too sandy.
t (] 1 I
1 1 1 I
164, 17%: i i ' |
Devolemmemmcmccn e e ~iModerate: iModerate: iModerate: |Moderate:
| too sandy. | too sandy. i too sandy. i too sandy.
1 ] ] ]
] ] ] |
Grandfield=====v=-=-- iModerate: |Moderate: iModerate: 'Moderate:
| too sandy. | too sandy. \ slope, | too sandy.
| 1 | too sandy. '
' ) ] ]
1 ] [} i
L e ittt 1Slight----sccccacaaaa 18lightmmemmmmen e ~{Moderate: 1Slight.
Dill | i i slope. !
1 ] ] 1
1 [} ] 1
19%, 20%: ] I ] i
Dilleeme—mmccmcm e 1S1light——mcmmccccmceee 1Slighteememmmm e iModerate: 18light.
i slope. H
) (]
] I
|Severe: {Slight.
[l
|
|

See footnote at end of table,
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TABLE 11.--RECREATIONAL

DEVELOPMENT--Continued

99

T 1 T T
1 ] 1 I
Soil name and | Camp areas H Pienic areas H Playgrounds \  Paths and trails
map symbol i i ! '
1 i i ;
i i 1 H
i : i ]
21%; H ! 1 '
Dille-mcmmmcemcea e I|Moderate: ' Moderate: iSevere: 1S1ight.
{ slope. { slope. i slope. i
) [ ) |
] [} ] |
Quinlan-e~=m=m=m tModerate: iModerate: |Severe: 1S1ight.
{ slope. | slope. | depth to rock. !
) ] ) )
I ] ] )
-7 S IModerate: 1Slightecmcccmcmnnan Moderate: 18light.
Dodson | percs slowly. | { percs slowly. i
1 | ) (]
1 I 1 ]
23%; i i i '
Dougherty-eeeeea-- {Moderate: |Moderate: {Moderate: {Moderate:
! too sandy. | too sandy. | too sandy. } too sandy.
1 ] 1 i
] 1 1 [
Eufaula---ecmeaman tModerate: {Moderate: iModerate: IModerate:
{ too sandy. { too sandy. | too sandy. { too sandy,
) ] 1 ]
i ) 1 I
T 1Slighteemrmmee e “=18lighte-—aasemeaaaa 1Slight---ccecceea-- iSlight.
Grandfield ! H i i
1 ] 1 )
1 1 1 [}
25, 2hemmmeemcaa 1Slight==~ememmeaaa 1Slighte~memmeeemmae iModerate: 1Slight.
Grandfield i ! { slope. |
1 ] ) ]
1 I ] ]
27, 2Becmcccccca—a- 1Slighteveccaccaaaa 1Slightemeeccccm e e e ‘Moderate: {Slight.
Hardeman ! ! | slope. |
1 ] 1 ]
1 I 1 i
20— ——————— 1Slightewmeeem e e e iSlighteweermrarm e iSevere: 1Slight.
Hardeman i i | slope. !
] ] 1 I
1 ) 1 |
30, 31, 32--ccamee- 18light——eemeeee—ee 1Slighteccmccacmacaaaa |Moderate: 18light.
Obaro i H | slope. i
1 ) 1 ]
1 ] 1 I
K T {Moderate: 1S8lighteccecmcccceana 'Moderate: iSlight.
Pond Creek | percs slowly. H i percs slowly. |
[] ] 1 1
] I i ]
L tModerate: 1Slighte—mmceccmaeae Moderate: 15light.
Pond Creek | percs slowly. i ! peres slowly, i
1 | | slope.
i H i i
35 e !Severe: 'Moderate: iModerate: 18light.
Port i floods. i floods. i floods. i
) 1 1 ]
i ] ] I
36— mmm e {Moderate: iModerate: !Severe: iModerate:
Pratt | too sandy, { too sandy, { slope. | too sandy.
| slope, ! slope. | !
I L] [] [
| 1 i 1
37%: ] ! ] '
Quinlaneececcecceax I Moderate: IModerate: |Severe: {8light.
i slope. | slope. t depth to rock. i
) 1 1 1
] 1 1 1
Obarg-cccvmcccn——— |Moderate: {Moderate: 1Severe: | Moderate:
i slope. i slope. | slope. | slope.
[] ] 1 |
1 i 1 I
38%: i i i i
Quinlan--————ec—w--- iModerate: {Moderate: iSevere: 1Slight.
| slope. i slope. i depth to rock, |
) i ) [
) I ] ]
Rock outerop. ! i | i
] ] ] 1
] | t 1
39%:; | i i 1
Quinlan---ceeccacaa-- 1S8light-meemeaacauna iSlighteccemccmcaaa |Severe: {Slight.
i ! | depth to rock, !
) I [} ]
1 1 1 I
Woodwarde—mem—ecam-= «=18lightreemo~r———= 18lightescmmcecccana- |Moderate: iSlight.
H { slope. i
] ]
] |

See footnote at end of table.
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TABLE 11,--RECREATIONAL DEVELOPMENT--Continued

T T T T
i 1 1 ]
Soil name and ! Camp areas H Picnic areas | Playgrounds ! Paths and trails
map symbol ! : | i
) i | i
J 0 i H
| H i !
40%; ! i ) i
QuinlaNe=—e—eme ~—w===|Moderate: 'Moderate: {Severe: 1Slight,
| slope. i slope. \ depth to rock. i
] ) ] 1
1 ] | 1
Woodwarde===r=—-= ~=~-=~{Moderate: |Moderate: |Severe: 181light.
| slope. | slope. ! slope. i
1 1 | 1
i ] | i
Y ! ' | i
Quinlan--====-—=====- 13light-—---wmcemeaea- 18lighteecmcccccaanaax |Severe: 18iight.
i i | depth to rock. H
1 ] ] ]
1 L] 1 )
Dille-remmmmmemmee e {Slighteeececacerencaaaa 18lighteeeecanaaacaaa {Severe: 1Slight.
| i i slope. :
' ; ; i
L R ettt |Severe: {Moderate: |Moderate: 1Slight.
Reinach | floods. i floods, I floods H
1 ] ] )
1 ] ] ]
T |Severe: iSevere: | Severe iModerate:
Retrop ! floods, { floods, | floods, i floods,
| wetness. | wetness. | wetness. { wetness,
¥ ) ) )
] 1 ' i
4y, 45 ammmcccccmm——a 18lightemcmcccccmemeem 18light==m=ewwnevesuawaiModerate iSlight.
Shellabarger i i | slope. H
] ] ' ]
I ] i ]
L L e e T e 18light--===cceawucaa- 1Slighte—cemmcemse e maan 1Slight-mmccccccmraeee 18light.
$t. Paul ! ! ) i
i i i i
U7, UBemmemmmemme e 18lighteme—mc e e cmcmaee 18lightemccccccccacaas {Moderate: 1Slight.
St. Paul i H | slope. H
1 ] i L]
1 ] | 1
Lg%, | i i '
VernoNe=-mwemecmacaa=x iModerate: 18light=emrosmmccmeeee |Severe: iSlight.
! percs slowly. H i slope i
] 1 { )
] 1 { 1
Rock outecrop, | | ! '
] ] 1 ]
I ] [ 1
50, Bla-emmoecmmeneeee 1Slight-cmemcmmcmmmeme 18lightecmmmmcmenmm -{Moderate 1Slight.
Woodward i i { slope. H
1 1 ’ 1
1 ] ] I
- L 18lighteewmamacncaaaaa 18light-w-mmmmmemmmm e iSevere: 1Slight.
Woodward H H i slope. H
1 ) ] ]
] ] I I
53%: | i | i
Woodwardeweaeew—a=an- iModerate: iModerate: |Severe iSlight.
! slope. { slope. | slope H
) 1 1 []
| 1 1 1
Clairemont-----cwe==x |Severe: |Severe: {Severe: |Severe:
| floods. i floods. { floods i floods.
) ] ] ]
1 ] ] ]
S54%, 55%; i i ! i
Woodwarde=-we===cc-uc 18light-cemmmemcmmmeem 18lightewemec e cccae e iModerate: 1Slight.
! ) | slope. |
i H i H
Quinlan=-ececcocmacacax 18light=wecccmcc e ne {Slighteemcemcccncmcaa |Severe: 181light.
1 ! ! depth to rock. i
] t ] 1
) I 1 ]
5f-—cmmmmmm e e m———— e |Severe: iModerate: {Moderate: 1Slight.
Yahola floods. | floods, | floods. H
1 ] )
[} § 1

# See map unit description for composition and behavior characteristics of the map unit.
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Range-
land
wild-
life

T
[l
]
]
]
1
i
[l

Wetland
wild-

Wood-
land
wild=-

Potential as habitat for--
Cpen=-

land |
wild= |

life |

water

Absence of an entry indicates that the
areas

i
1
i
]
[}

Iplants

T

]
Conif-}Shrubs|Wetland|Shallow

erous|

jcrops |legumes|plantsitrees {plants|

T
1
i
wood |

T
1

TABLE 12.--WILDLIFE HABITAT POTENTIALS

Potential for habitat elements
ceous|

TWild
iGrasses|herba~|{Hard=-

and

and
|seed

1Grain

[l
[

soil was not rated]

301l name and
map symbol

[See text for definitions of "good," "fair," "poor," and "very poor."
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WASHITA COUNTY, CKLAHOMA

TABLE 12.--WILDLIFE HABITAT POTENTIALS--Continued

Potential as habitat for--

Potential for habltat elements i

T
1

Range-

T T T T
| 1 | ]
Conif-|Shrubs|Wetland)Shallow

iWild

tGraln

S0il name and
map symbol

land
wild-
life

water
areas

1
1
3
(

iplants

)
t
ceous| wood | erous|

tcrops ilegumesiplantsitrees iplants]

iGrasses|herba-|Hard-
and

and
| seed

1
|
1
L}
1
I
1
[}
)
I
i
]
1
i
'
|
|
I
|
I
'
|

Dille=eeemeceae-e-{Fair

§Perwanmrmunmaaaaa=|Good
I S — 7oY.
YHommcmemeee e s | GOOd

Shellabarger
YBecmcccccame—cac--|Fair

Shellabarger
46, 47, U4B---=-wwwu-|Good

Lo,
Quinlan-——--—eec=r=x
Woodward=-ece—eeee--}Fair
Y¥:
Quinlan--c-emrmwana
Reinach
Retrop
St.

Paul

Vernofeee=eee=-=-={Fair

Roek outerop.

ug

52======-==)Fair

Woodward

50, 51,

Clairemonf=---==|Good
# See map unit description for composition and behavior characteristics of the map unit.

Woodwarde=mmeewe-=|Fair
Woodward-----——---=!Fair

Yahola

S4%, 55%:

53%:
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TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

SOIL SURVEY

[The symbol < means less than; > means greater than. Absence of an entry indicates that data were not
estimated]

T T 7 Classification (Frag- | Percentage passing ] 1

Soil name and {Depth| USDA texture | ; iments | sieve number-- {Liquid | Plas-
map symbol | ! ! Unified |} AASHTO | > 3 ! i i i I limit | ticity

! ; ! | linches{ 4 | 10 | 40 ! 200 ! ! index

v In i ? 7 Pct ? i H ] i Pet

1 ] 1 L] 1 I 1 ] ] ] 1
leme e ——————————— | 0=12/8ilt loame==e==- {CL {A-4, A-6) O 195-100}95-100{90-100}60-96 | 25-35 | 8-16
Abilene 112-53!Clay loam, siltyl!CL, CH  !A-7 ! 0 195-100195-100)90-100175-95 | 34-58 ! 22-40

! i\ eclay loam, : ] | i i | i | i

! ! elay. ) i i i i i ] i |

153-80,Clay loam, clay,!CL {A=-6, A-T{ O }90-100:88-100180-98 160-95 | 35-50 | 19-32

! ! silty clay : 1 i ) ] ) i | i

;o a T

1 i 1 I ] 1 ] ] ] 1 ]

2% ; 1 ' : i ; ' ! | ] | |
S LT S —— | 0-10!Fine sandy loam }SM, ML, |A-d | 0 1700 198-100{94-100{36-60 | <30 | Ne-10

1 i ! SC, CL |} i i | ) |

{10-16|Fine sandy loam }SM, ML, {A-4 { 0 | 100 [98-100! 94~ 100,36 60 | <30 | NP-10

i i } sC, CL | ' | ] i ]

{16-72|Fine sandy loam,!SM, ML, [A-4, A-6] O i 100 98- 100.90 100} 36 65 | <37 | NP-16

! | sandy clay } §C, cL i H ; : ' i i ]

! ! loam. | i : | i | E | !

) ] 1 ] L} ] ) ] 1 ]

] i ] ] ] ] ] ] 1 1 I
Grandfield-we-==e-- | 0-8 |Fine sandy loam SM, ML, [A-M ] ! 100 198-100!94-100}36-60 | <30 | NP=10

! i 1 8¢, CL | i | | i i ' !

| 8-75!Fine sandy loam,)SM, SC, {A-4, A-6] O ! 100 |98-100/90-100136=-65 | <37 | NP-16

! ! sandy clay i CL, ML |} | ! i i i i H

H ! loam. H | ! ! i ' i i H

| i : ! ! | i | ! i H
3% i i | i ; ) i ' i | 1
AltuS=eeccm e e == ! 0-7 |Fine sandy loam {SM, ML, jA-H ] 1100 598 100‘9”-100'36 60 | <3¢ | NP-10

| i i sc, CcL | : | : i i

! 7=-19{Fine sandy loam iSM, ML, iA-4 10 i 100 198-1001 9“ 100 36 60 | <30 | NP-10

1 ! | §C, CL | ] i i | |

119-75|Fine sandy loam, SM, ML, 1A=4, A-6| o] {100 98- TOO|90 100.36 65 | <37 | NP-16

! ! sandy clay ! 8¢, CL ) i ! 1 i | | i

i ! loam. H | 1 i 1 | i | H

i | | ! i i i i 1 i i
Grandfield--e—e=== ! 0-10|Fine sandy loam |SM, ML, |A-4 H} ! 100 |98-100)94-100}36-60 E <30 | NP=~10

! ! | 8C, CL | ! ' : ' i | '

110-75|Fine sandy loam,!SM, SC, [A-4, A~6! O | 100 [98-100{90-100{36-65 { <37 | NP-16

! ! sandy clay { CL, ML | ! ) ' ' ! ! i

! ! loam. H | ] ' i ' | i i

i ' i | ] ' ! | i | i
fomom e | 0-36!Very fine sandy |CL, ML, |A-l 1 0 i 100 1 100 [94-100151-75 | <30 | NP-9
Amber ! ! loam, | CL=ML ' i i i i i : '

136-64|Very fine sandy |CL, ML, {A-2, A-4} O 1 100 {98-100190-100115~75 | <30 | NP-9

! ! loam, fine | 8C, SM | i i i i i ) |

! ! sandy loam, H ! H | b i H : |

! ! loamy fine ] : H i 1 | ! ! !

|| sand: s e e

1 ] 1 I ] ] ] I 1 ) |
Gmmemmmmmm————————— ! 0-7 |Fine sandy loam |SM, SM-SC{A-4, A-2} O | 100 198-100,94-100:30-50 | <26 | NP-7
Binger ! 7-28{Fine sandy loam,}SC, CL, |A-4, A-6] O 190-100{83-100{75-100136-65 | 20-35 | 6-15

{ ! sandy clay ! ML, SM | i { i i i : i

! ! loam. | | i i i ' i | i

128-34 | Weathered } —-—— i —-—— A N i e Bt S

] ! bedrock. ! i i ! i J i : !

1 ] 1 ] (] ] ] ) ] [ ]

] ] 1 | i | 1 ] 1 1 ]
Boommmmmrmmsmm———ee ! 0-7 !Fine sandy loam {SM, SM-SC{A-Y4, A-2}] O y 100 198-100194-100130-50 § <26 | NP=T
Binger ! 7-32!/Fine sandy loam,|{SC, CL, {A-4, A-6] O 190-100}83-100175-100136-65 | 20-35 | 6-15

1 ' sandy clay ! ML, SM ! ! | | i ! 1 I

i ! loam. ' ' i i i ] | i !

132-60 | Weathered 1 - I =—- === === ] === ] sem | mee | e e

| bedrock. i | i ) | ) i | '

: ' | i J : ] i i '

(
(
E
b

See foothote at end of table.
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Percentage passing
sieve number--

Clagsification

Unified

TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
USDA texture

Soll name and
map symbol

WASHITA COUNTY, OKLAHOMA

n o o [Ta R =] o =) [=] (o K] [=X=] o =
— o — - 0N — Y] o [SY] 1 [SYEYY) o 1 — 1 1 o~ el o~ aa)
1 1 ] } ] i 1 ] 11 1 Eo 1 1 1 1 a. ) a. i )
™M a2} Mo hal ~ o~ oX- ] i @ [Tal [ sV 1 =0 a. =a a.
= = = =
b e o e e e
N © w N O n [=] (=] o0 oo [=] o~
| o = Bl B [ia) =r = o = ] EX=d = ] oy 1 1O O 1O N}
<] 1 [ | ] 1 ] 1 1 11 1 11 ] 1 11 1 1oy o o o
n| o wn = o (=] T2} [Ta} (=N ] oo o ] o 1 v v v v
LYY Y [ o o Y [T ooy o o
(=TT [Tg} o n N 193 [Ty} w0 W @0 @ [Te} [=] no o "o =}
N @ o o w o on aon ] oo ™ | ol 1 Mo 0 Mo n
[} [ ] 1 | 1 [ ] [ 1 11 ] ] 11 1 11 [ 1 1
- O - = Ed - - no 1 O jTe} 1 o 1 [fa¥¥el n N N
n W0 = n o = tn n 0 M o m o~ — — —m —
o o [« o o =1 [=] o oo oo o (=X [ [oR=] o
o o o [T o (=} o oo oo n o [S¥=] o oo (=]
— — — -— — — — Rl — - 1 -—— ™ 1 — 1 1 — — — ~—
] b | 1 ] I 1 1 11 1 11 1 1 [ ] t L ] [ ]
o n 193 [=TNNT Y un [t n (=N 1 o0 n 1 (=3 I (=24 (=] o o
A O © o o «© e o « N W o = %= [T [=39= ¥l
o o =] [~ =} S o fe] [aNw] OO SO = [oX=] (=]
o o o [= I -} =] [=] (=} S o (oY= n S o S [=§= [=]
- - - - - — — — —— 1 —— ™ 1 ot ) - - - —
1 t 1 | ) ] 1 1 1 1 [ | 1 (=] ] 11 | [ !
®» @ [=] © o o] «© oo 1 o wn 1 L | 1 @ o K @ o @©
o o o (=0~ N =3 = o w0 - JT3} a a oo o
oo (=X [oRe] o oo [=]
oo oo =} [=X=) =) oo o
o o o o o o [=] (=] — - [l —— [ 1 (=3 ] - — — — - —
o o o (== (=1 [=3 o 11 1 [ 1 1 (=2 1 [ 1 L 1
- - — - — — — o un 1 S0 n ) — ) DO o] @0 oK
[<3Rve) RO — o o o o
e Ut R R
fo ' | ] |
ol o © (= o © (=) o o (=N =] ] oo o ) (=2 1 [aX o oo (=]
o 1 ] 1 ]
O w0 tel O o o o o 0D [YaRVe) o = =
1 [ [ ] ] ] | 1 [ [ 1 [ i
< < < < L4 < < < < , < < , A. \ < <
- - - - - - - - - - ) - - 1 - ) - -
E e - = Ed = e E ' = o \ = | o o oy = o
1 [ 1 t ) [ ; 1 [ [ t [ 11 1 [ )
< = <t e - < < = < < - < < < < < <
1 ~1 = - &)
= = = = &)
- [ - - - 1 - - [ 1 - - } . - . -
U I} U JU QO | o | -1 0 1 20 o, ] -1 1 10 20 .2
== == =xo MM (&) o =W ] =w & “ =1 1 T = Zun =
1 1 [ ] ] 1 1 1
L I -~ = -~ - -~ = - - -0 - - - - = ~= 1
20 2 o a0 a —Sovr Aa -1 230 S0 o =1 EZTVNOE TNV
(SRR & o [ERENT (&) (5 o [SRE) (PR (&} o 2R} 7] 72X 7%] 7]
] - - ] - > - ~ - ) - -
] E EO ] E [=ie] =] E EE EE + g, ] ©E el o E o
) a @ 1 © ] © @ @ ®© @ @ —~ Qv ] c® < c ® o
] Q O @© 1 [e] Q®© o Q [l +] o0 — > 1 T O @ @ O 3]
(] —~ 1 — — 0 — — —— > —~ E ] 1 n e~ n = n e~ n -
i - 1 - L~ - - O 1 o = - o -
1 > E -Q ' e - - - »mE~E® P Em E N»EM (1] 1 [ [T vcD [ ®Co
£ @ @ Ec £ o © € = £ £ LI T O S @M Do W~ T L. ET ~L - cQ cmo cw cme
@ ~ O @ - T - O @ - T o —~— O0Omno oYX ~~HOo®MnmWOo®mOMW ¢ X TR T — s —A "o e —n o
] S O & o 0~ Q o o VUH ALV vuUurHt A Lo oL 0L O o St N W ® o~ [
— - - 0~ .t < — T -] > 0 E IR -] — ©® oL O n > n >
> E = E S E > g S+ Dy K MmO > mHE@©L £ e @ L > NE Q> »E W
P P OoTLLAT 2P P OOP LT P - PP~ T0OT PPOAHOO>T0 0T CT PLTOD E E®C E e EaQC
A A~40H@®0 H H—~O0H®O A — e H S~ 2O AAA S LSOO —A 0 QO ©Cc @O~ @ @ O
o e OHA>A A HOFHA>A A R HA B OO SO HA N 000N~ R Hoocoo © =t O O O —
1, 0 W v 2] 5] [%2] 72 3%] o N = = = o e - 1t J
(=] O = O ar o o = ~ (o] = - — [ [qVR¥e] ar wnoy (=)
— el [Eq] O [3g] = O [t O — g — — - b~ — —m O — 0
] 1 1 ' | 1 | 1 [ 1 11 ] ] 1 ] [ 1 11 1
o o Vo) o v Vel (] (=] [=]V-] r (= XV} =] T o~ - on ¥ed omn o
- ™ o - - - — — fan] — =
' ! ' | 1 | | ) 1
1 1 1 ] 1 1 ' 1 ]
] 1 | 1 ] 1 | I |
1 1 ] 1 1 1 1 1 t
1 1 [ 1 1 1 1 1 1
] 1 1 | 1 1 - ) . 1 I
1 1 t 1 \ ! <3 t a, ) 1
] 1 1 1 | 1 o 1 o | ]
] | [} [t ] 1 < 1 b 1 1
I 1 [ [~ 1 T ] | o 1 1
I | [+ [ ' 1 2 U EE] 1 )
1 1 " E 'V E 1~ — >3 X >3 1 ]
1 ] 1@ (] Pt -t 0 [3] o 1 1
1= = [ [ 1@ L] -— 1= K
[ () e 1A IO o X~ c £ [ (]
[ [ IS 1 @ 1 @ 1% .- L 3] o L © P> >
1 @ 1@ [l 1~ 10 ® O O = O <] o [
10 1o Io 0oL ~O0 O = Mo = a0 13¥=1
= (<] h -— -— — — ~— -

See footnote at end of table.



SOIL SURVEY

TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

106

>
) oo V-] 0 ar o
N~ O - ™ — o ™ - Ve 0 1 O Y] ] — ] o [¥-] ] — 1
T 0w a ) J [P | a. ) 1 oo 1 1 1 ] ] 1 1 1 [ ] 1 1 1
o = a. a. = 0. =0 a, =, oo o, 1 o, -8 1 [ 1 o O 1 a. ]
- D = = = = = = = = = = = = = =
f- ]
- e 10O -] [ 1w O )~ O [¥e] 1 [¥=] O | e ] ¥=] o ' o~ ]
S e o [ o 1o [y o [ o o 1 o o 1 o ] o o ] ™ 1
o o v A4 Vv | 4 A4 1 Vv A4 h¥4 1 v v [} ~ ) v ~ ] v ]
o
wd
no = nn no o 0 (=} = [T wn o~ o (=) [
o fralr=] [T Mo kv 0" Mo O [} 1 [¥=) =) 1 o ] [v= [¥) ] =8 1
[=] 1 [} 1 [ [ [ ] ] 1 1 i 1 | \ 1 1 ) 1 1
) o [Ta¥V-) 7o) [ragva] [Ta¥c} [Ty o O O t ¥ ¥e) 1 uy | ¥ ¥e) ) ) ]
c —o — —m - — —m ™ ™ fia) ™ w m e n
b ) o e o e o e e e e e e e e e e
w1 (=X =] o oo (=¥ = =} oo [=] o [=] (= =} o [=] =
n L oo 'S SO [=X=) o [=R=] o o (= [=) =) =} o o
[ lo] ~— — — - -— - - — 1 -— - 1 — ] — — 13 - (]
ool = [ ] 1 [ ] 11 ] 1 ] t 1 1 ! ] ] | ) 1 1
£ < = [=] oo Q- o oQ o =] 1 [=] o ] =} 1 o =] H o 1
L= A 73 oo oo [Ta) [S Y= o o o = =) o o >
T e R et bRt i TR S
© [aX=) o [a¥a] oo o oo o [=] o o =]
o @ oo o oo [=N=} o oo [= = o =} =)
o> o —— - —— jrages — — o — 1 [=3 - | — 1 (=] — ] — |
v @ — 1 1 11 [ 1 11 [=1 ] 1 (=] | \ 1 ) S ] 1 1 i
O 0w <@ <o 0w @ @ D — 7)) t — n 1 n ] — un 1 w0 )
Ln hh 5 o o e o o o o o o
D  Fmmmfrm mm m o e et n S e e o e e o o e A o A ot A e A e e ———— e —————— e ———
. [= Y] (=] oo (=] o [=] [=}
SO o oo [=] (=] o =}
- - (¥ - - - oo o — 1 [=] — t o 1 o — ' [+] !
Ed 1 1 oo [ | oo [=] 1 1 [=] 1 t [=] 1 o 1 ] =] 1
o w0 -] — @ @ - — @ 1 — © ] — ] — o« ] - i
oo o oy on =3 e o =3
0
U]
we molo ) ] | ] 1
ac olo [=X=} o oo oo [=] OO < o 1 =] =] 1 [=] 1 (=] =} 1 [« )
LU A SR ) ' ] ] [
= E ot
= O == O O prel
o [} [ 1 [ [ ]
c| & L = < - L <
ol T ] | 1 ] ]
1od R - - - - 1 1 - ] - 1
| = oy Y] o o T Y] o= = = ] Ed = 1 = 1 = E ] A )
@| = [ 1 1 [ 1 11 [ [ [ [ 1 1 1 [
(3] < o < < <% < < << < < <t < << < Lo < < <
bt b e e e e e e e T e e L e e e 2l e e e e e e e e e e o e e e e e e et e o = e e s i e ———— —
s
b~ o
o @ - - LN | - - -1 - - - = - o= - - - - - - = -
n|l -~ 20 (B3 [ S OxE [EREE-JEREE ] AAEIIE 0 ik S AT I3 ) R ]
[1-] B ZNE [5] FNE 2] EZXRANEZ IV EEZVDEZ RN Ox EZTUVEEU ) O
=] B 11 - 1 - 11 [ [ [ (K] (K] DL [N ]
k> [~ ~3 -1 - J -~ RS R X 10 -0 -3 0 =0 -
= EEXTNOE b2 81 EENO EZEQ EOoNEZOowr EONEVON 20 TOonEzoun O
v N %) 0% [ZR%] 7 [ZX7] [} [ (5] 7] = 7] w =
- - - - -y - - ey
T E © ©E T E T o E =4 ET € EDT E ] EQ 1]
o [ e o ® c © o [ ] T o ] ] ] @ ©c ©
. @® O © © O T o @ o O ] o ® o o @ o o o m ©
> N~ w - " w e~ n - ] — ~ o — — n — — —~ @ —~
+ T - > o - e
> @ > o c > m [T QD O>a > >0 > > @ > > = >
@ Si=) cwme ST c T Scdc SO © TS T - b T W+ T T k= TS T+ T T -
» — £ ABnO HEO — HWN@O HCO c SH OX 5] c ¥ C DX = £ - QX £ o
G ® L N ew® “— © - W eom © T L @ © o Lo o Lo L] 0 L0 © @t O
< © > - n > 0>« om ] ) ] ] sV O n @0 n 2] w0 W QO
[ = >E O = T E = >»E Q@ > T E =mELC L =mE S £t = ELC L E~ 8
% E o E®C Eoc® E o EmC EQCc T @ QLAPT @ UL ®LT o LT @ QL @O T v LT
=] T = Qg O M C® O T = o+ @ECEOo cCLOo®O o CQOOoO®TY C @O o ceoome £ ®O
o O — & Q- O - Od% O-®Ww—~ - H>A00 -~ H>A0O0 H OO -~ — > 00 =]
= =2 - i 1 - L 29 [ = G, Lz 3 L = 1, L = = =
b e e e e e T e e o o e e L L e e e T L e e e L e L e e L e o e e e e e e e e e e e et e me o e e mm
K~ @O = o T OO o ooy = ™ o~ (=) el © T o o [=] =+ ©
2 — O -0 — o~ 0 — o T - [ag] oy — [3V) [2e} [1al ar — -
=% nw 1 ] 11 11 1 [ 1 ) 1 ] ] ] ' ] ] 1 1 ] '
o T o o o oo 0 o o = ™ o o ar IS o © o IS
fo — 1 - — = -— ~— (2] — o — o -
' ] 1 ) t 1 | ] 1
) ] 1 I 1 ] 1 1 1
1 ) 1 1 t 1 1 ] 1
° 1 ] 1 1 ] 1 1 ' t
< [ ] 1 ] [ 1 1 1 1
o — 1 1 1 I 1 1 1 | ]
[=3 ] 1 1 ) ) 1 1 ] ]
V.o 1 1 [ ] ] 1 t | ]
EE 1 o 1 o 1 1 i \ '
T = 1 — ) — 1 ] ) ] 1
cn 1 (7] 1 [} t ] ' ] 1
1 -~ ) - 1 ] = ] c
— o i [ ] & ) 1 ] 1 [
— — o —~ o b ] — 1 —
o3 = o] o (o] > [ — = — =
1] - > [ o> @ 1~ ] — - -~
= @ [ * o < B * o o] * S
V- ¥=1 (&) —~0 [&] -o¥a [ Y= [} oo o
-— -— — — o

end of table.

See footnote at



107

WASHITA COUNTY, OKLAHOMA

TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
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TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
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TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATICN3--Continued
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¥ See map unit description for composition and behavior characteristics of the map unit.
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Absence of an entry means data were

Entries under "Erosion factors--T" apply te the entire profile.

under "Wind erodibility group" apply only to the surface layer.
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SOIL SURVEY

Risk of corrosion
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T T T T T T T 1
1 1 [ 1 1 1 t 1
Seil name and {Depth} Permea- jAvailable| Soil 1Salinity{ Shrink- | i i
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* See map unit

description for

composition and behavior characteristics of the map unit.
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‘TABLE 15.--SOIL AND WATER FEATURES

Absence of an enfry indicates that the feature is not a

The symbol > means more than.

"apparent."

{The definitions of "flooding" and "water table" in the Glossary explain terms such as "rare," "brief," and
caoncern]
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TABLE 15.--S0IL AND WATER FEATURES--Continued
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* See map unit description for composition and behavior characteristics of the map unit,
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TABLE 16.--PHYSICAL ANALYSES OF SELECTED SOQILS

WASHITA COUNTY, OKLAHOMA
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TABLE 18.--ENGINEERING TEST DATA
[Tests performed by Oklahoma Department of Highways, Materials Division]
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TCcorrelated as an inclusion in Pratt loamy fine sand, 5 toc 12 percent slopes.
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TABLE 19,--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates that the soil is a taxadjunct to the series.
description of those characteristics of the soil that are outside the range of the series]

SOIL SURVEY

See text for a

T
]
S0il name i Family or higher taxonomic class
!
|
!
#Abileneee=w=== - | Fine, mixed, thermic Pachic Argiustolls
¥AlLUSwwmm e m e e e | Fine-loamy, mixed, thermic Pachic Argiustolls
*AMDErew-—m e m e — e ——— e ! Coarse-silty, mixed, thermic Udic Ustochrepts
Binger---———-ceacmcccccecnaa ! Fine-loamy, mixed, thermic Udlc Rhodustalfs
Careye==-ecemeeecccmrcscwa== ! Fine-silty, mixed, thermic Typlc Arglustolls
Clairemonte-==-- mmm—————— | Fine-silty, mixed (calcareous), thermic Typic Ustifluvents
Cordell--mmcmccenaa- ~we===| Loamy, mixed, thermic Lithic Ustochrepts
Cornighmm—mmmmmccmccccnuna ! Loamy, mixed, thermic, shallow Entic Haplustolls
Devol=wwemremcecm e ccem——- | Coarse-loamy, mixed, thermic Udic Haplustalfs
PDillemmmmccemcc e ce e | Coarse-loamy, mixed, thermic Udic Ustochrepts
DodSoNmeeeeccmcm e e e | Fine, mixed, thermic Pachic Argiustolls
Dougherty-=——eeseemeecm—e——a { Loamy, mixed, thermic Arenic Haplustalfs

St. Paul--=---- e ———————
Vernonee=—eem—== - m—————————
Woodwarde--mceermcmcccannaaa
Yahola-———-—me-mccccamaa——-

Sandy, siliceous, thermic Psammentic Paleustalfs
Fine-loamy, mixed, thermic Udic Haplustalfs

Coarse-loamy, mixed, thermic Typic Ustechrepts
Fine-silty, mixed, thermic Typie Ustochrepts

Fine-silty, mixed, thermic Pachic Argiustolls

Fine-silty, mixed, thermic Cumulic Haplustolls

Sandy, mixed, thermic Psammentic Haplustalfs

Loamy, mixed, thermic, shallow Typic Ustochrepts
Coarse-sllty, mixed, thermic Pachiec Haplustolls
Fine-silty, mixed (calcareous), thermic Aquic Udifluvents
Fine-loamy, mixed, thermic Udic Argiustolls

Fine-silty, mixed, thermic Pachic Argiustolls

Fine, mixed, thermic Typic Ustochrepts

Coarse-3ilty, mixed, thermic Typle Ustochrepts
Coarse-loamy, mixed (calcareous), thermic Typic Ustifluvents
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers. If you believe you experienced discrimination when obtaining services from
USDA, participating in a USDA program, or participating in a program that receives
financial assistance from USDA, you may file a complaint with USDA. Information
about how to file a discrimination complaint is available from the Office of the
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex (including gender identity and expression), marital status, familial
status, parental status, religion, sexual orientation, political beliefs, genetic information,
reprisal, or because all or part of an individual’s income is derived from any public
assistance program. (Not all prohibited bases apply to all programs.)

To file a complaint of discrimination, complete, sign, and mail a program
discrimination complaint form, available at any USDA office location or online at
www.ascr.usda.gov, or write to:

USDA

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, S.W.

Washington, DC 20250-9410

Or call toll free at (866) 632-9992 (voice) to obtain additional information, the
appropriate office or to request documents. Individuals who are deaf, hard of hearing,
or have speech disabilities may contact USDA through the Federal Relay service
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity
provider, employer, and lender.

Persons with disabilities who require alternative means for communication of
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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