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Major fieldwork for this soil survey was done in the period 1962-65. Soil names and

descriptions were approved in 1965. Unless otherwise indicated, statements in the

publication refer to conditions in the county in 1965. This survey was made cooperatively

by the Soil Conservation Service and the Oklahoma Agricultural Experiment Station;

it is part of the technical assistance furnished to the Caney Valley Soil and Water
Conservation District.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms and ranches; in selecting sites
for roads, ponds, buildings, and other
structures; and in appraising the suit-
ability of tracts of land for agriculture,
industry, and recreation.

Locating Soils

Al of the soils of Washington County
are shown on the detailed map at the back
of this survey. This map consists of many
sheets that were made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with numbers shown on the Index
to Map Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information in the survey.
This guide lists all of the soils of the
county in alphabetic order by map symbol
and gives the capability classification, the
range site classification, and the windbreak
and post-lot classification of each soil. It
also shows the page where each range site
and each windbreak and post-lot group is
described.

Individual colored maps showing the
relative suitability or limitations of soils
for many specific purposes can be devel-
oped by using the soil map and informa-
tton in the text. Interpretations not in-
cluded in the text can be developed by
grouping the soils according to thelr suit-

ability or limitations for a particular use.
Translucent material can be used as an
overlay over the soil map and colored to
show soils that have the same limitation or
suitability. For example, soils that have
a slight limitation for a given use can be
colored green, those with a moderate limi-
tation can be colored yellow, and those
with a severe limitation can be colored red. .

Farmers and ranchers, and those who
work with them, can learn about use and
management of the soils from the soil de-
scriptions and from the discussions of the
range sites.

Game managers, sportsmen, and others
can find information about soils and wild-
life in the section “Wildlife.”

Ranchers and others interested in range
can find, under “Use of the Soils as
Range,” groupings of the soils according
to their suitability for range and a descrip-
tion of the vegetation on each range site.

Commumity planners and others con-
cerned with nonfarm uses of soils can find
pertinent information in the section “Non-
farm Uses of the Soils.”

Engineers and builders can find under
“Engineering Uses of the Soils,” tables
that give test data, estimates of soil prop-
erties, and information about soil features
that affect engineering practices and struc-
tures.

Secientists and others can read about how
the soils were formed and how they are
classified in the section “Formation and
Classification of the Soils.”

Newcomers in Washington County may
be especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be in-
terested in the section “General Facts
About the County,” which gives additional
information about the county.

COVER PICTURE

Typical landscape in Washington County. Collinsville and
Talihina soils, in native range.
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SOIL SURVEY OF WASHINGTON COUNTY, OKLAHOMA

By DOCK J. POLONE, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH OKLAHOMA
AGRICULTURAL EXPERIMENT STATION

WASHINGTON COUNTY is'in the northeastern part
of Oklahoma (fig. 1). It is about 1014 miles wide and
40 miles long. The total area is 425 square miles, or 272,000
acres. Bartlesville, the county seat, 1s located in the west-
central part.
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Figure 1.—Location of Washington County in Oklahoma.

Mainly, the soils are deep to moderately deep and nearly
level to gently sloping. The native vegetation was mainly
tall prairie grass. Most of the acreage is now used as

native range. ~The range is in good to excellent condmon
Cattle I"anhlll(" is the major aoucultuml enterprise. Oil
deposits have been developed into a major industry.,

How This Survey Was Made

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

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

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those

in counties nearby and in places more distant. They clas-
sified and named the soils according to nationwide, uni-
form procedures. To use this survey efﬁclency it is neces-
sary to know the kinds of groupings most used in a local
soil classification.

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

Many soil series contain soils that differ in the texture
of their surface layer. According to such differences in tex-
ture, separations called soil types are made. Within a series,
all the soils having a surface layer of the same texture
belong to one soil type Verdigris silt loam and Verdigris
clay Toam ave two soil types in the Verdigris series. The
difference in the texture of their surface ]‘Lyel is apparent
from their names.

Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecti ing
their use, that practical suggestions about their mana, Oe—
ment could not be made if they were shown on the soil
map as one unit. Such soil types are divided into phases.
The name of a soil phase indicates a feature that affects
management. For example, Eram clay loam, 2 to 5 per-
cent slopes, is one of two phases of Eram clay loam, a soil
type that has a slope range of 2 to 15 percent.

After a guide for c]assﬁymo and naming the soils had
heen worked out, the soil scientists drew the s boundaries of
the individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, and
other details that help in drawing boundaries accurately.
The soil map in the back of this survey was prepared from
aerial photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
management of farms and ﬁelds a mapping unit is nearly
equwalenf to a soil type or a phase of a soil type. It is not

1



2 SOIL SURVEY

exactly equivalent, because it is not practical to show on
such a map all the small, scattered bits of soil of some
other kind that have been seen within an area that is
dominantly of a recognized soil type or soil phase.

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intricately mixed or occur in such small
individual tracts that it is not practical to show them
separately on the map. Such an area is shown as one
mapping unit and is called a soil complex. Ordinarily, a
soil complex is named for the major kinds of soil in it,
for example, Bates-Collinsville complex, 2 to 6 percent
slopes.

Most surveys include aveas where the soil material is so
rocky, so shallow, or so frequently worked by wind and
water that it cannot be classified by soil series. These areas
are shown on a soil map like other mapping units, but
they are given descriptive names, such as Oil-waste land
or Rough stony land, and are called land types.

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

But only part of a soil survey is done when the soils have
been named, described, and delineated on the map and
the laboratory data and yield data have been assembled.
The mass of detailed information then needs to be orga-
nized in such a way as to make it veadily useful to different
groups of readers, among them farmers, ranchers, engi-
neers, and homeowners. Grouping soils that ave similar
in suitability for each specified use is the method of orga-
nization commonly used in the soil survey, On the basis of
yield and practice tables and other data, the soil scientists
set up trial groups. They test these groups by further study
and by consultation with farmers, agronomists, engineers,
and- others. Then they adjust the groups according to the
results of their studies and consultation. Thus, the groups
that are finally evolved reflect up-to-date knowledge of the
soils and their behavior under present methods of use and

management,

General Soil Map

The general soil map at the back of this publication
shows, in color, the soil associations in Washington County.
A soil association is a landscape that has a distinctive pro-
portional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association may
occur in another, but in a different pattern.

A map showing associations is useful to people who
want a general idea of the soils of a county, who want
to compare different parts of a county, or who want to
know the location of large tracts that are suitable for
planning the management of a farm or field, because the
soils in any one association ordinarily differ in slope,
depth, stoniness, drainage, and other characteristics that
affect management.

The five soil associations in Washington County are
discussed in the following pages.

1. Dennis-Okemah-Parsons association

Nearly level and gently sloping, deep soils on prairie
wplands

This association consists mainly of nearly level and
gently sloping valleys, but it inclndes a few ridges and
breaks. It occupies 37 percent of the county. The pattern of
the major soilsis shown in figure 2.

Dennis soils make up 45 percent of this association,
Okemah. soils 20 percent, and Parsons soils 20 percent.
Dennis soils are very gently and gently sloping, well
drained, and deep. They have a surface layer of dark
grayish-brown silt loam. The major part of the subsoil is
yellowish-brown clay loam. Okemah soils are nearly level
and very gently sloping and are moderately well drained.
The surface layer is dark-gray silt loam. It grades to
grayish-brown silty clay at a depth of 20 inches. Parsons
soils are level and are somewhat poorly drained. They have
a surface layer of grayish-brown silt loam and, at a depth
of 11 inches, a subsoil of very slowly permeable clay.

Bates, Eram, and Dwight soils are minor components
of the association. On the ridges and breaks are some
areas of the shallow and very shallow Collinsville and
Talihina soils.

Except for those on the ridges and breaks, the soils in
this association are suitable for pasture, range, and crops.
Protection from erosion and maintenance of soil structure
and fertility are major problems in cultivated areas.

2. Collinsville-Talihina-Bates associatlion

Gently sloping to hilly, very shallow to deep soils on prairie
uplands

This soil association consists mainly of gently sloping
to hilly prairies, but it includes a few gently sloping ridges
(see fig. 2). It occupies about 28 percent of the county.

Collinsville soils make up 40 percent, of this association,
Talihina soils 25 percent, and Bates soils 20 percent. Col-
linsville and Talihina soils ave in a complex mapping unit.
They are shallow and very shallow, sloping and moderately
steep soils. Collinsville soils have a loam or sandy loam
surface layer about 10 inches thick over sandstone bed-
rock, Talihina soils have a surface layer of brown clay
loam. Below this is a layer of clay, which rests on beds
of shale and siltstone at a depth of 10 inches. Bates soils
are moderately deep and deep, loamy, dark grayish
brown, gently sloping, and well drained.

Dennis and Eram soils, minor components of the asso-
ciation, are similar to Bates soils. They are deep to mod-
erately deep, gently sloping to moderately steep, and well
drained.

The soils of this association are suitable for native grass
pasture and range. ‘

3. Summit-Sogn association

Very gently sloping to moderately steep, deep, moderately
deep, and very shallow soils on prairie uplands

This association consists mainly of very gently.sloping
to moderately steep valleys, but it includes a few breaks
and ridges. It occupies about 11 percent of the county.



WASHINGTON COUNTY, OKLAHOMA 3

Okemah . = 3 Parsons
g | &<
a4 R A ~N
— /= T
|

Eram . . L
- Collinsville and Talihina

Bates and Collinsville

Figure 2—Major soil series in soil associations 1 and 2, and their relation to the landscape.

Summit soils make up 48 percent of this association, and
Sogn soils 40 percent. Summit soils are deep and moder-
ately deep, dark colored, very gently sloping and gently
sloping, and moderately well drained. Sogn soils are very
shallow, stony, dark colored, very gently sloping to mod-
erately steep, and moderately well drained.

The minor soils, the Newtonia, Okemah, and Dennis,
are similar to Summit soils but are less clayey, have mottles
in the subsoil, and are reddish in color.

Summit soils are suitable for pasture, range, and crops.
Sogn soils are suitable for range and pasture. Controlling
erosion and maintaining soil structure and fertility are the
chief management problems in the cultivated areas. Pas-
ture and range plants respond to good management.

4. Osage-Verdigris association
Nearly level, deep soils on bottom lands

This association consists mainly of nearly level bottom
lands along the Caney River and other streams. It oc-
cupies about 20 percent of the county.

Osage soils make up about 50 percent, of this association,
and Verdigris soils about 50 percent. Osage soils are deep,
clayey, dark colored, nearly level, and somewhat poorly
drained (fig. 8). Verdigris soils are deep, loamy, dark
grayish brown, nearly level, and moderately well drained.
Nearly half the acreage of Verdigris soils is on low bot-
toms and in stream channels and 1s frequently flooded.

Unless drained, Osage soils are suitable only for pasture
and meadow. Verdigris soils are suitable for pasture and
crops. Verdigris soils, broken, are suitable for woods,

pasture, or wildlife cover. Drainage, flood protection, and
maintenance of soil structurve and fertility are the chief
management needs in the cultivated areas.

5. Darnell-Stephenville association

Gently sloping to steep, wery shallow to deep soils on
forested wplands

This association consists of gently sloping to steep
ridges occurring mainly along the western side of the
county. It occupies about 4 percent of the county (see
fig. 3).

Darnell soils make up about 60 percent of this associa-
tion, and Stephenville soils 85 percent. Darnell soils are
shallow and very shallow, loamy, stony, grayish brown,
and gently sloping to steep. Stephenville soils are deep and
moderately deep, loamy, grayish brown, and gently
sloping.

Rough stony land, a minor part of this association,
occurs as very steep breaks. It is stony and excessively
drained.

This association is used mainly as pasture.

Descriptions of the Soils

In this section the soils of Washington County are de-
scribed in detail. The procedure is to describe first a soil
series and then the mapping units in that series. The de-
scription of each soil series includes a description of a
profile that is considered representative of all the soils
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Figure 3.—Major soil series in soil associations 4 and 5, and their relation to the landscape.

of the series. If the profile of a given mapping unit differs
from this typical profile, the differences ave stated in the
description of the mapping unit, unless they are appar-
ent from the name of the mapping unit. To get full in-
formation on any one mapping unit, it is necessary to read
both the description of that unit and the description of the
soil series to which the unit belongs.

As explained in the section “How This Survey Was
Made,” a few of the mapping units, Borrow pits and Oil-
waste land, for example, are land types, and are not part of
any soil series. Nevertheless, they ave listed in alphabetic
order along with the soil series.

The approximate acreage and proportionate extent of
each mapping unit are shown in table 1. Many terms used
in describing soil series and mapping units are defined in
the Glossary, and some ave defined 1 the section “How
This Survey Was Made.” At the back of this publication
1s the “Guide to Mapping Units,” which lists all the map-
ping units in the county and shows the capability wmt,
range site, and windbreak and post-lot group each unit
is in.

Bates Series

This series consists of moderately deep and deep, friable,
dark-coloved, gently sloping soils on uplands. These soils

developed in material weathered from noncalcareous sand-
stone under tall prairie grasses.

The surface layer consists of about 12 inches of dark
grayish-brown fine sandy loam, generally medium acid
and of medium granular structure. The upper part of the
subsoil is brown, slightly acid light sandy clay loam. It has
moderate, medium, subangular blocky structure. The lower
part is yellowish-brown to light yellowish-brown, slightly
acid sandy clay loam with some strong-brown and yellow
mottles. It has medium prismatic structure. At a depth of
about 34 inches is yellowish-brown sandstone.

Bates soils are well drained. They have medium internal
drainage and moderate permeability. They are susceptible
to water erosion. The natural fertility is high. In culti-
vated areas a plowpan is common.

Typical profile of Bates fine sandy loam (native grass
meadow, 4 percent slope, 1,500 feet north of the southeast
corner.of sec. 19, T. 28 N, R. 14 E.) :

A1—0 to 12 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark grayish brown (10YR 3/2) when
moist ; moderate, medium, granular structure; friable
when moist, hard when dry; roots abundant; medium
acid; clear boundary.

B1—12 to 20 inches, brown (10YR 5/3) light sandy clay loam,
dark brown (10YR 3/3) when moist; moderate, me-
dium, subangular blocky structure; crushes to mod-
erate to strong, medium, granular ; friable when moist,
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TABLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Acres Per- Soil Acres | Per-
cent cent

Bates fine sandy loam, 3 to 5 percent slopes_ ____ 1, 090 0.4 || Oil-waste land . _ - _ .- ______ 2, 180 0. 8
Bates-Collinsville complex, 2 to 6 percent slopes__| 25, 840 9.5 || Okemah silt loam, 0 to 1 pereent slopes.________ 13, 600 5.0
Borrow pits_ .. 270 .1 || Okemah silt loam, 1 to 3 percent slopes_________ 1, 360 .5
Breaks-Alluvial land complex_ . ______________ 10, 720 3.9 || Okemah silt loam, 1 to 3 percent slopes, eroded.__ 270 .1
Collinsville-Talihina complex, 5 to 20 percent Osage elay_ o e 23, 940 8 8

SlOPeS . o o o ... 21, 390 7.9 || Parsons silt loam, 0 to 1 percent slopes__..____.. 8, 700 3.2
Darnell stony sandy loam, 5 to 30 percent slopes__| 7, 620 2.8 || Roughstony land_ ______ . ______ .. ... 3, 260 1.2
Darnell-Stephenville fine sandy loams, 2 to 6 Sogn soils, 1 to 20 percent slopes.______.______.. 19, 310 7.1

pereent slopes_ .- ____._... 1, 900 L7 |1 Summit silty clay loam, 1 to 3 percent slopes____| 16, 860 6. 2
Dennis silt loam, 1 to 3 percent slopes_______._. 46, 510 17. 1 || Summit silty clay loam, 3 to 5 pereent slopes____| 7, 340 2.7
Dennis silt loam, 3 to 5 percent slopes__ . ____.__ 8, 430 3.1 || Summit silty elay loam, 1 to 5 percent slopes,
Dennis silt loam, 3 to 5 percent slopes, eroded___| 3, 270 1.2 eroded. _ e lioeio_. 270 .1
Dwight-Parsons silt loams, 0 to 1 percent slopes__| 1, 360 .5 || Verdigris elay loam__________ . . .__.. 17, 680 6. 5
Eram elay loam, 2 to 5 percent slopes___________ 2, 720 1.0 || Verdigris silt loam___ .. ________ . __.. ... 6, 700 2.5
Eram clay loam, 5 to 15 percent slopes__.______._ 3, 640 1.3 || Verdigris soils, broken_____ .. ___.__._______ 10, 610 3.9
Mason silt loam_ _ .. 1, 900 7 —
Newtonia silt loam, 0 to 1 percent slopes________ 540 .2 Total oo 272,000 | 100. 0
Newtonia silt loam, 1 to 3 percent slopes________ 2,720 1.0

hard when dry ; roots abundant ; slightly acid; gradual
houndary.

B2t—20 to 28 inches, yellowish-brown (10YR 5/4) sandy clay
loam, dark yellowish brown (10YR 4/4) when moist;
common, fine, distinct mottles of strong brown; mod-
erate, medium, prismatic structure; firm when moist,
hard when dry; roots abundant; clay films on ped
surfaces; slightly acid; gradual boundary.

B3—-28 to 34 inches, light yellowish-brown (10YR 6/4) sandy
clay loam, yellowish brown (10YR 5/4) when moist;
few, fine, distinct mottles of strong brown and yellow;
wealk, medium, prismatic structure; firm when moist,
hard when dry; slightly acid; gradual boundary.

R—34 inches 4, yellowish-brown sandstone.

The texture of the A horizon in most places is fine sandy
loam, but in some it is loam. The color of the A horizon ranges
from dark grayish brown to brown. The texture of the B hori-
zon is sandy clay loam in most places but ranges from heavy
loam to light clay loam. The depth to sandstone bedrock ranges
from 20 to 50 inches.

Bates soils are coarser textured and more permeable than
Dennis soils, and they have a thicker surface layer and a more
fully developed profile than Collinsville soils.

Bates fine sandy loam, 3 to 5 percent slopes (BaC).—
This soil occurs as small areas on uplands, near areas of
Collinsville and Dennis soils. It has the profile described
as typical for the Bates series (fig. 4). Included in map-
ping were spots of Collinsville and Dennis soils.

Most of this soil is used for pasture, but some is nsed for
crops, mainly small grain, soybeans, and sorghum. Prac-
tically all crops commeon in the county grow well if ade-
quately fertilized. An example of a suitable cropping
system is corn or grain sorghum for 2 years, then small
grain and a legume for 1 year.

Erosion, loss of fertility, and formation of a plowpan
are the chief hazards. If row crops ave grown, terracing
and contour farming arve needed to break up concentra-
tions of water. Terracing is not necessary if only close-
growing crops are grown. (Capability unit ITTe-1; Loamy
Praivie range site; group 1 for windbreaks and post lots).

Bates-Collinsville complex, 2 to 6 percent slopes
(BcC).—The composition of this complex is as follows:
Bates fine sandy loam, 70 to 80 percent; Collinsville fine
sandy loam, 15 to 25 percent; Dennis silt loam, 5 percent.

The complex is very extensive, and the individual areas
are large.

The Bates soil in this complex is generally moderately
deep ; sandstone is af a depth of 20 to 26 inches. The Col-
linsville soil is generally deeper than the typical soils of
the Collinsville series; the depth to bedrock is 12 to 20

Figure 4—Profile of Bates fine sandy loam.
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inches. Dennis silt loam has a profile similar to that de-
seribed as typical of the Dennis series.

Most of this complex is used for pasture or range. Only
a small pant is cultivated. Small grain, sown or drilled
sorghum, sericea lespedeza, and tame pasture plants are
the common crops grown. Because of a serious hazard of
water erosion, growing of row crops is not advisable.

Erosion, deterioration of structure, and rapid loss of
fertility are the chief hazards. Erosion can be partly con-
trolled by contour tillage, use of sown or close-growing
crops, and use of cover crops. Terracing is difficult in some
areas because of the limited depth to bedrock. (Capability
unit IVe~1; Bates part is in Loamy Prairie range site and
in group 1 for windbreaks and post lots; Collinsville part
is in Shallow Prairie range site and in group 3 for wind-
breaks and post lots)

Borrow Pits

Borrow pits (Bp) are areas where soil has been exca-
vated for use in fills and roads or for other construction
work. They are of limited use other than as wildlife habitat
or as water areas. (Capability unit VIIIs-1; group 3 for
windbreaks and post lots; not in a range site)

Breaks-Alluvial Land

Breaks-Alluvial land complex (Bk) is on the floors and
sides of small valleys along the upper reaches of intermit-
tent streams on uplands. It is frequently flooded. The
drainage is somewhat poor to somewhat excessive. The
slope range is 0 to 12 percent. The individual areas are 75
to 600 feet wide.

The soils on the valley sides are mostly loamy in the
surface layer and loamy to clayey in the subsoil and sub-
stratum. They range in color from grayish brown and dark
brown to reddish brown. The depth to beds of sandstone
or shale ranges from about 10 inches to about 5 feet and
is generally more than 3 feet. The soils on the valley floor
are Joamy 1 texture and brown to grayish brown in color.
The vegetation is mostly tall grasses, but there are a few
trees.

Because of frequent flooding, irregular slopes, and sus-
ceptibility to severe erosion, this complex is not suitable
for cultivated crops, but it can be used for range, for tame
pasture, or for wildlife habitat. Most of it 1s now used
as range. The potential for wildlife habitat is excellent.
Pasture management requirements depend upon the slope,
the intensity of damaging floods, and the size of the area.
Most aveas in tame pasture are used with adjoining soils
that are in other capability units.

The main problems are controlling erosion and provid-
ing protection from flooding. (Capability unit VIe-1;
group 1 for windbreaks and post lots; Breaks part is in
Loamy Prairie range site, and Alluvial land part is in
Loamy Bottomland range site)

Collinsville Series

This series consists of very shallow and shallow, dark-
colored, gently sloping to moderately steep soils on up-
lands. These soils formed in material weathered from
noncalcareous sandstone.

The surface layer consists of 6 inches of dark grayish-
brown light loam, generally medium acid, and of moderate,
medium, granular structure. Below this is about 4 inches
of brown, medium acid sandy loam over sandstone.

Collinsville soils are well dirnined and somewhat exces-
sively drained. They have medium internal drainage and
moderately rapid permeability. They are susceptible to
water erosiom.

In Washington County, Collinsville soils are not mapped

=1 b . l .
separately. They occur as complexes with Bates and with
Talihina soils.

Typical profile of Collinsville loam (native grass pas-
ture, 12 percent slope, at the southeast corner of sec. 21,
T.25N,,R.13E.) :

A1—0 to 6 inches, dark grayish-brown (10YR 4/2) light loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, medium, granular structure; friable when
moist; few small sandstone fragments; roots abun-
dant; mediam acid ; clear boundary.

C—=6 to 10 inches, brown (10YR 5/3) sandy loam, dark brown
(10YR 4/3) when moist; about 90 percent sandstone
fragments; medium acid; abrupt boundary.

R—10 inches -, sandstone bedrock.

The color of the A horizon ranges from very dark grayish
brown to brown, and the texture from loam to stony sandy
loam. The depth to bedrock ranges from 4 to 20 inches. Stones
cover from 2 to 8 percent of the surface where the slope is
near the upper limit of the range.

Collinsville soils have a thinner surface layer than Bates
soils and are shallower over sandstone. They are coarser tex-
tured than Talihina soils, and they are underlain by sandstone
instead of shale.

Collinsville-Talihina complex, 5 to 20 percent slopes
(CtE).—The composition of this complex is as follows:
Collinsville soils, 50 to 70 percent; Talihina soils, 20 to
30 percent; and Bates soils, 5 to 10 percent. Minor areas
of Dennis and Eram soils are included. The complex is
extensive, and the individual areas are large.

The Collinsville soils in this complex have a profile
similar to that described as typical of the Collinsville
series. The depth to sandstone bedrock is 4 to 20 inches,
and there are a few ountcrops. The Talihina soils have a
profile like the one described for the Talihina series. The
Bates soils have a profile like the one described for the
Bates series, except that they are generally 20 to 26
inches deep over sandstone.

This complex i3 suited to native grass and is used largely
as range. Moderately steep slopes, shallowness, and sus-
ceptibility to water erosion are the main limitations.
(Capability unit VIs-1; Shallow Prairie range site; group
3 for windbreaks and post lots)

Darnell Series

This series consists of very shallow and shallow, friable,
brownish, gently sloping to steep soils on uplands. These
soils developed 1n material weathered from coarse-grained
sandstone, under a cover of tall native grasses.

The surface layer consists of about 5 inches of medium
acid fine sandy loam. It is grayish brown and has weak,
fine, granular structure. The subsoil is light yellowish
brown, has weak, fine, granular structure, and contains
a few sandstone fragments and dark-coloved concretions,
Beneath this is reddish-yellow sandstone.

Darnell soils are well drained and somewhat excessively
drained. They have medium internal drainage and moder-
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ately rapid permeability. They are susceptible to water
erosion.

Typical profile of Darnell fine sandy loam (wooded
pasture, 2 percent slope, 500 feet north of the southeast
corner of the NE1/ sec. 26, T. 28 N., R. 13 E.) :

Al—O0to 5 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, granular structure; soft when dry, very
friable when moist; few dark-colored concretions;
medium acid ; clear boundary.

B—5 to 15 inches, light yellowish-brown (10YR 6/4) fine sandy
loam, yellowish brown (10YR 5/4) when moist ; wealk,
tine, granular structure; soft when dry, very friable
when moist ; few small sandstone fragments and dark-
colored concretions; medium acid; abrupt boundary.

R—1%5 inches -, reddish-yellow sandstone.

The color of the Al horizon ranges from grayish brown to
brown, and the thickness from 3 to 6 inches. The depth to
sandstone ranges from about 5 to 20 inches.

Darnell soils have a thinner A horizon and a less fully
developed profile than Stephenville soils.

Darnell stony sandy loam, 5 to 30 percent slopes
(DaF).—Except for the texture of the surface layer, the
profile of this somewhat excessively drained soil is like
that described as typical of the Darnell series. The sub-
surface layer is 4 to 14 inches thick. The depth to the sand-
stone bedrock- is 5 to 20 inches. A few small areas of
Stephenville soils, Talihina soils, and rock outerop were in-
cluded in mapping.

This soil is not suited to cultivated crops but can be used
for native grasses and for wildlife food and cover. Steep
slopes, shallowness, stoniness, and susceptibility to erosion
are the main limitations. Brush control is a problem.
(Capability unit VIIs-1; Shallow Savannah range site;
group 3 for windbreaks and post lots)

Darnell-Stephenville fine sandy loams, 2 to 6 percent
slopes (DsC).—This complex consists of shallow and
moderately deep soils. The composition of the complex is
as follows: Darnell fine sandy loam, 50 to 80 percent;
Stephenville fine sandy loam, 15 to 80 percent; and Darnell
stony fine sandy loam, 5 to 15 percent. The complex is
not, very extensive, but the individual areas are large.

The Darnell soils in this complex have the profile de-
scribed as typical of the series. Darnell stony fine sandy
loam has somewhat stronger slopes than Darnell fine
sandy loam. The Stephenville soil has a profile like the
one cescribed for the Stephenville series, except that the
depth to sandstone is slightly less.

This complex is used mainly as tame pasture cr wood-
land pasture. Tame pasture needs periodic applications
of fertilizer and lime. Only a small acreage is now culti-
vated. The common crops are small grain, sundangrass,
sericea lespedeza, IXorean lespedeza, vetch, and corn. Small
grain can be grown year after year if the residue is nsed
for soil improvement. Shallowness and susceptibility to
erosion limit suitability for row crops.

Control of erosion, control of brush, and maintenance of
fertility are the main management problems.

Erosion can be partly controlled by contour tillage, use
of sown or close-growing crops, and use of crop residue.
Cover crops are helpful it crop residue and close-growing
crops_do not give adequate protection. If row crops are
included in the cropping system, terraces are useful. In
some areas, constructing terraces is diflicult because bed-
rvock is near the surface. Grassed waterways are generally
needed, particularly as outlets for terraces. The natural
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fertility generally is moderately high, but it is advan-
tageous to apply fertilizer and lime where the soils have
been depleted by intensive farming. (Capability unit ITVe~
2; Darnell part is in Shallow Savannah range site and in
group 3 for windbreaks and post lots; Stephenville part
1s in Sandy Savannah range site and in group 1 for wind-
breaks and post lots)

Dennis Series

This series consists of decp, friable, dark-colored, very

gently sloping and gently sloping soils on uplands. These

soils developed under tall praivie grasses, largely from
noncalcareous silty or sandy shale.

The surface layer consists of about 10 inches of dark
grayish-brown silt loam, is generally slightly acid, and has
moderate, medium, granular structure. The upper part of
the subso1l is dark grayish-brown, very strongly acid light
clay loam that contains few dark-colored concretions. It
has moderate, medium, granular structure. The lower part
of the subsoil is yellowish-brown, medium acid heavy
clay loam with common red and light-gray mottles. It has
moderate, medium, subangular blocky to blocky structure.
The substratum is yellowish-brown, medium acid clay loam
over shale.

Dennis soils are well drained. They have slow internal
drainage and slow permeability. They are susceptible to
water erosion.

Typical profile of Dennis silt loam. (native pasturve, 2
percent slope, 100 feet west of northeast corner of sec. 31,
T.28N,R.14 E.):

Al1—0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; moderate,
medium, granular structure; friable when moist,
slightly hard when dry; mildly alkaline (profile lo-
cated near enough to cement plant to be affected by
limestone dust) ; clear boundary.

B1—10 to 15 inches, dark grayish-brown (10YR 4/2) light clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, granular structure; friable
when moist, slightly hard when dry ; few dark-colored
concretions; very strongly acid; clear boundary.

B21t—15 to 28 inches, yellowish-brown (10YR 5/4) heavy
clay loam, dark yellowish brown (10YR 4/4) when
moist; many, medinm, distinet mottles of yellowish
red and brownish yellow when dry ; moderate, medium,
subangular blocky structure; firm when moist, hard
when dry; few dark-colored concretions; medium
acid; gradual boundary.

B22t—28 to 40 inches, yellowish-brown (10YR 5/4) heavy
clay loam, dark yellowish brown (10YR 4/4) when
moist; many, coarse, distinct mottles of light gray
and red when dry; moderate, medium, blocky struc-
ture; very firm when moist, very hard when dary;
many dark-colored concretions and few fragments of
shale; medium acid; gradual boundary.

B3—40 to 52 inches, yellowish-brown (10YR 5/4) clay loam,
dark yellowish brown (10YR 4/4) when moist; com-
mon, medium, distinet mottles of light gray and red;
weak, mediuni, blocky structure ; very firin when moist,
very hard when dry; many dark-colored concretions
and many fragments of sandy shale; medium acid.

The color of the A horizon ranges from grayish brown to
dark brown. The thickness of this horizon ranges from 8 to 16
inches but is commonly about 10 inches. Where affected by
limestone dust from a cement plant, the surface layer is
medinm acid to mildly alkaline. The texture of the B horizon
ranges from heavy clay loam to light clay. The depth to shale
ranges from 36 to 72 inches.

Dennis soils are finer textured and less permeable than Bates
goils, They have a thicker surface layer and a more fully de-
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veloped profile than Talihina soils, and they are less clayey.
They are coarser textured and deeper to shale than Eram
soils. They arc more permeable than Parsons soils and lack
the claypan subsoil that is typical of Parsons soils. They are
more acid and slightly less dark colored than Okemah soils, and
are less clayey in the subsoil,

Dennis silt loam, 1 to 3 percent slopes (DtB).—This soil
has the profile described as typical for the Dennis series
(fig. 5). Included in mapping were a few small areas of
Bates, Eram, Okemah, and Parsons soils.

Some of this soil is used for pasture, and some for crops.
Small grain, sorghum, alfalfa, and soybeans are the main
enltivated crops. An example of a smtable cropping sys-
tem is a row crop, such as grain sorghum, for 3 years, then
a sown crop, such as small grain and vetch, for 2 years.

Runoft, erosion, detervioration of soil structure, and loss
of fertility are the chief hazards. Tervacing and contour
farming are needed if row crops are grown. Perennial veg-
cgation should be established in terrace outlets. (Capa-
bility unit Ile-1; Loamy Prairie range site; group 1 for
windbreaks and post lots)

Dennis silt loam, 3 to 5 percent slopes (DtC).—This soil
has a profile similar to the one described for the Dennis
series. Included in mapping were a few small areas of
Bates and Eram soils.
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Figure 5.—Profile of Dennis silt loam with native grass cover.

This soil is used for tame pasture and cultivated crops.
The common cultivated crops are small grain, soybeans,
and sorghum. An example of a good cropping system is
corn or grain sorghum for 2 years, then small grain and
a legume for 1 year.

Severe erosion, deterioration of soil structure, loss of
fertility, and development of plowpans are hazards. Ter-
racing and contour farming are generally needed if row
crops are grown. Terraces ought to have adequate oat-
lets, and these should be protected from erosion with per-
ennial vegetation. If close-growing crops are grown every
year, terracing is not necessary. (Capability unit I1Te-2;
Loamy Prairie range site; group 1 for windbreaks and
post lots)

Dennis silt loam, 3 to 5 percent slopes, eroded (DtC2).—
This soil usually occurs as areas of about 15 acres or less
within larger tracts of Dennis silt loam. A few areas are
more than 15 acres in size.

Erosion has removed about 25 to 75 percent of the origi-
nal surface layer, and the surface layer is now about 6
inches thick. The subsoil is exposed in many rills, small
gullies, and thin spots. o

Included in mapping were areas of uneroded Dennis silt
loam, less than 5 acres in size, and also a-few small spots of
Bates fine sandy loam and Okemah silt Toam.

This soil is used largely for pasture and hay. Suitable
cultivated crops include grain sorghum and small grain.
Small grain can be grown continuously if the residue is
used for soil improvement.

Terracing and contour farming are generally needed if
clean-cultivated crops are grown. Perennial vegetation
should be established in terrace outlets and may be needed
in drainageways of unterraced fields. Fertilizer is needed
for most crops.

Control of erosion and maintenance of soil structure and
fertility are the main management problems. (Capability
unit I1le—4; Loamy Praivie range site; group 2 for wind-
brealks and post lots)

Dwight Series

This series consists of deep, gray, nearly level soils on
uplands. These soils developed under mixed prairie grasses
in material weathered from clayey shale.

The surface layer consists of about 5 inches of gray silt
loam, is generally medium acid, and has weak, fine, granu-
lar structure. The upper part of the claypan subsoil is very
dark grayish-brown, slightly acid clay that has weak,
medium, blocky structure. The lower part, to a depth of
about 50 inches, is dark grayish-brown, moderately alka-
line, massive clay mottled with yellowish brown. The sub-
soil is high in exchangeable sodium.

Dwight soils are somewhat poorly drained. They have
very slow internal drainage and very slow permeability.
They are nsed mainly as pasture.

In Washington County, Dwight soils were mapped only
as part of a complex with Parsons soils.

Typical profile of Dwight silt loam (tame pasture, 0 to
1 percent slopes, 1,080 feet west of the northeast corner
of sec. 18, T. 29 N, R. 14 E.) :

Al—0 to 5 inches, gray (10YR 5/1) silt loam, very dark
grayish brown (10YR 3/2) when moist; weak, fine,
granular structure; friable when moist, slightly hard
when dry; medium acid; abrupt boundary.
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B21t—35 to 24 inches, very dark grayish-brown (10YR 3/2)
clay, very dark brown (10YR 2/2) when moist ; weak,
medium, blocky structure ; extremely firm when moist,
extremely hard swhen dry; slightly acid; gradual
boundary.

B22t—24 to 50 inches, davk grayish-brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) when moist;
common, medium, distinct, gray and yellowish-brown
mottles; massive; extremely firm when moist, ex-
tremely hard when dry; few nests of white crystals;
few dark-colored concretions; moderately alkaline.

The thickness of the A horizon ranges from 3 to 7 inches,
and the color ranges from gray to dark grayish brown. The
B2t horizon ranges in color from very dark grayish brown
to very dark gray.

Dwight soils have a thinner surface layer and a darker
colored subsoil than Parsons soils. They have a much lighter
colored and thinner surface layer and are more slowly per-
meable than Okemah soils.

Dwight-Parsons silt loams, 0 to 1 percent slopes
(DwA).—This complex consists of deep, somewhat poorly
drained and moderately well drained soils with claypan
subsoils. The composition of this complex is as follows:
Dwight silt loam, 50 to 70 percent; Parsons silt loam, 20
to 40 percent; and Okemah silt loam, 5 to 10 percent. This
complex generally oceurs in large bodies but is not very
extensive in total acreage.

The Dwight soils in this complex have the profile de-
seribed as typical for the series (fig. 6). The Parsons soils
have a profile similar to that described for the Parsons
series. They are somewhat poorly drained. Their silt loam
surface layer, 8 to 16 inches thick, is mainly grayish brown
in the upper part and light brownish gray in the lower
part and 1s strongly acid. The Okemah soils in this com-
plex have a profile similar to that described for the Okemah
series.

Most of this complex is used for range. Tame pasture
plants and fall-sown small grain can be grown. Very little
acreage is cultivated. Droughtiness is a limitation. Main-
tenance of soil structure and fertility is the major manage-
ment problem. Some areas need surface drainage. Terrac-
ing and contour farming are generally not needed. (Capa-
bility wnit TVs-1; Dwight part is 1 Shallow Claypan
range site, and Parsons part is in Claypan Prairie range
site; group 3 for windbreaks and post lots)

Eram Series

This series consists of moderately deep, friable, dark-
colored, gently sloping to moderately steep soils on up-
lands. These soils developed under tall prairie grasses, in
material weathered from noncalcareous shale.

The surface layer consists of about 9 inches of grayish-
brown clay loam, generally medium acid. It has moderate,
medium, granular structure and contains common, small
fragments of sandstone and shale. The subsoil is about 13
inches of grayish-brown, slightly acid clay mottled with
yellowish brown and pale brown. It has weak, coarse,
blocky structure. Below this are beds of shale.

Eram soils are well drained. They have slow internal
drainage and-slow permeability. They are susceptible to
water erosion.

Typical profile of Eram clay loam (native grass pasture,
3 percent slope, 1,320 feet east of the northwest corner
of sec. 35, T.23 N, R. 13 E.) :

A1l—O0 to 9 inches, grayish-brown (10YR 5/2) clay loam, very
dark grayish brown (10YR 3/2) when moist; moder-

Figure 6.—Profile of Dwight silt loam, showing the shallow surface
layer (Al) and the claypan subsoil (B21t, B22¢t).

ate, medium, granular structurve; friable when moist,
hard when dry; common, small fragments of sand-
stone and shale; medium acid; gradual boundary.

B2t—9 to 22 inches, grayish-brown (2.5Y 5/2) clay, dark gray-
ish brown (2.5Y 4/2) when moist; few, fine, faint
mottles of yellowish brown  and pale brown; weak,
coarse, blocky structure; very firm when moist, very
hard when dry; clay films on ped surfaces; slightly
acid; diffuse boundary.

R-—22 inches -, beds of shale.

The thickness of the horizons varies widely. The depth to
shale ranges from 20 to 40 inches. Fragments of sandstone are
seattered on the surface where the slope is near the upper limit
of the range.

Tram soils have a thicker surface layer than Talihina soils,
and they have a B horizon, which Talihina soils lack. They are
finer textured and less deep to shale than Dennis soils. They
have thinner horizons and are less well developed than Okemah
soils. .

Eram clay loam, 2 to 5 percent slopes (EcC).—This is a
moderately deep, well-drained soil on prairvie uplands.
Small acreages of Dennis and Talihina soils were included
in mapping. This soil has the profile described as typical
of the series. )

This soil is suitable for pasture and meadow and is used
mostly for pasture. Only a small acreage is cultivated.
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The common crops are small grain, sorghum, sericea lespe-
deza, and tame pasture. Small grain can be grown year
after year if the residue is used for soil improvement.

If cultivated, this soil is susceptible to erosion, loss of
fertility, and deterioration of structure. Erosion can be
partly controlled by contour tillage, use of sown or close-
growing crops, and use of cover crops. Terraces are needed
1f clean-cultivated crops are grown. Regular use of resi-
due and cover crops helps to preserve structure and also
adds organic matter and increases the water-intalke rate.
Fertilizer and lime are needed where the soil has been
depleted by intensive farming. (Capability unit TVe-3;
Loamy Prairvie range site; group 8 for windbreaks and
post lots) )

Eram clay loam, 5 to 15 percent slopes (EcD).—This is
a moderately deep, well-drained soil on prairie uplands.
It occurs as large areas, mainly in the western part of the
county. From 1 to 5 percent of the surface is covered with
stones and cobbles. The horizons are thinner than those in
the profile described as typical of the series. Included in
mapping were small areas of Collinsville, Dennis, and
Talihina soils.

This soil is used for native grass range. The erosion haz-
ard, the surface stones, and the slope male it unsuitable
for cultivation. (Capability unit VIe-2; Loamy Prairie
range site; group 38 for windbreaks and post lots)

Mason Series

This series consists of deep, friable, dark-colored, nearly
level soils on bottom lands. These soils developed under
tall prairie grass in alluvium washed from prairie soils.
They occur along the larger streams, on high bottoms
above overflow.

The surface layer consists of about 14 inches of dark
grayish-brown, slightly acid silt loam. It has weak, fine,
granular structure. The subsoil is about 16 inches of dark-
brown, medium acid to slightly acid silty clay loam. It
has strong, medium, granular to weak blocky structure.
The substratum, beginning at a depth of 30 inches, is
yellowish-brown, medium acid clay loam. It has moderate,
medium, granular structure.

Mason soils are well drained. They have medium in-
ternal drainage and moderately slow permeability. They
are used mainly for cultivated crops and tame pasture.

Typical profile of Mason silt loam (cultivated field, 0.5
percent slope, 1,290 feet east and 200 feet north of the
southwest covner ot sec. 16, T.26 N, R. 14 E.) :

A1—0 to 14 inches, dark grayish-brown (10YR 4/2) silt loam,
dark brown (10YR 3/3) when moist; weak, fine, gran-
ular structure ; friable when moist, slightly hard when
dry; slightly acid; gradual boundary.

B21t—14 to 22 inches, dark-hrown (10YR 4/3) silty clay loam,
dark brown (10XR 3/3) when moist; strong, medium,
granular structure; slightly hard when dry, friable
when moist ; clay films on ped surfaces; slightly acid;
gradual boundary.

B22t—22 to 30 inches, dark-brown (10YR 4/3) silty clay loam,
dark yellowish brown (10YR 4/4) when moist; mas-
sive to weak blocky structure; very hard when dry,
very firm when moist; clay films on ped surfaces; few
dark-colored concretions; medium acid; gradual
boundary.

C—30 to 48 inches, yellowish-brown (10YR 5/4) clay loam, dark
yellowish brown (10YR 4/4) when moist; moderate,
medium, granular structure ; hard when dry, firm when
moist; medium acid.

The texture of the surface layer is dominantly silt loam but
ranges to loam, and the color is grayish brown to dark brown.
The texture of the B2 horizon is silty clay loam or light clay
loam,

Mason soils have a more fully developed profile than Verdi-
gris soils.

Mason silt loam (0 to 1 percent slopes) (Ma).—This soil
usually occurs as large areas on high bottoms along the
larger streams. Though the individual areas are lavge, the
soil is not very extensive. Included in mapping were small
areas of Verdigris and Okemah soils. This soil has the
profile described as typical of the Mason sevies.

This soil is fertile and is permeable to moisture and roots.
It is not subject to overflow. Cultivated crops and tame
pasture are the main uses. Corn, grain sorghum, soybeans,
and small grain are the chief crops. High-residue crops
can he grown continuously if the residue is used for soil
improvement. Maintaining fertility and preserving soil
structure are the principal management problems. Mini-
mum tillage and use of crop resicue help to protect soil
structure. (Capability unit I-1; Loamy Bottomland range
site; group 1 for windbreaks and post lots)

Newtonia Series

This series consists of deep and moderately deep, dark-
brown, nearly level and very gently sloping soils on up-
lands. These soils developed under tall prairie grasses in
material weathered from limestone.

The surface layer consists of about 10 inches of dark-
brown silt loam, generally slightly acid. It has strong,
medium, granular structure. The upper part of the sub-
soil is reddish-brown, medium acid light silty clay loam.
It has strong, medium, granular structure. The lower
part is red to reddish-brown, medium acid to neutral silty
clay loam. It has medium, subangular blocky or blocky
structure. At a depth of about 42 inches is limestone
bedrock.

Newtonia soils are well drained. They have medium
internal drainage and moderate permeability. They are
susceptible to water erosion. Most of the acreage is in
cultivation.

Typical profile of Newtonia silt loam (native grass
pasture, 2 percent slope, 1,280 feet north of the southeast
corner of sec. 15, T. 29 N, R. 18 E.) :

Al1—0 to 10 inches, dark-brown (7.5YR 4/3) silt loam, dark
brown (7.5YR 3/2) when moist; strong, medium,
granular structure; friable when moist, slightly hard
when dry; slightly acid; diffuse boundary.

B1—10 to 22 inches, reddish-brown (5YR 4/3) light silty clay
loam, dark reddish brown (5YR 3/3) when moist;
strong, medium, granular structure; friable when
moist, hard when dry; medium acid; gradual
boundary.

B2t—22 to 34 inches, red (2.5YR 4/6) silty clay loam, dark
red (2.5YR 3/6) when moist; moderate, medium, sub-
angular blocky structure; firm-when moist, hard
when dry; few dark-colored concretions; clay films
on ped surfaces, medium acid; clear boundary.

B3—34 to 42 inches, reddish-brown (5YR 4/4) silty clay loam,
dark reddish brown (5YR 3/4) when moist; common,
fine, distinet mottles of reddish yellow, red, and light
brown; weak, medinm, blocky structure; firm when
moist, hard when dry; many dark-colored concre-
tion ; neutral.

R—42 inches, limestone bedrock.

The color of the A horizon ranges from dark brown to red-
dish brown, and that of the B horizon from dark reddish brown
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to red. The depth to limestone ranges from 20 to 60 inches but
is commonly about 42 inches, which is less than is typical for
Newtonia soils.

Newtonia soils occur in association with Summit and Sogn
soils, They have a redder and more friable subsoil than that
of Summit soils. They are deeper than Sogn soils.

Newtonia silt loam, 0 to 1 percent slopes (NeA).—This
is a moderately deep and deep, well-drained soil on prairie
uplands. It has a profile like the one described for the New-
tonia series. It occurs mainly as small areas in the central
and northern parts of the county. Small acreages of Sum-
mit and Sogn soils were included in mapping.

This soil is used mainly for cultivated crops and
pasture. The principal crops are corn, small grain, alfalfa,
grain sorghum, soybeans, and tame pasture. An example
of a suitable cropping system is small grain for 2 years,
then corn or grain sorghum for 3 years. Corn, grain sor-
ghum, soybeans, or small grain can be grown continuously
if the residue is managed for soil improvement.

The main management problems are maintenance of
fertility and maintenance of structure. Diversion terraces
may be needed to break up concentrations of water on
long slopes. (Capability unit I-2; Loamy Prairie range
site; group 1 for windbreaks and post lots)

Newtonia silt loam, 1 to 3 percent slopes {NeB).—This
is a moderately deep and deep, well-drained soil on prairie
uplands. It has the profile described as typical for the
Newionia series. Though the individual aveas are large,
this soil is not extensive in total acreage. Small acreages
of Sogn, Summit, and Dennis soils were included in
mapping. .

This soil is used mainly for cultivated crops and tame
pasture. The principal crops arve small grain, sorghum,
corn, soybeans, alfalfa, and tame pasture. Corn, grain sor-
ghum, or small grain can be grown continuously if the
residue is managed for soil improvement.

Control of erosion and maintenance of structure and
fertility are the main management problems. Terracing
and contour farming are generally needed for control of
erosion if row crops are grown. Perennial vegetation should
be established in terrace outlets and other drainageways.
(Capability unit ITe-2; Loamy Praivie range site; group 1
for windbreaks and post lots)

Oil-Waste Land

Oil-waste land (Od) consists of areas where liquid wastes,
principally oil and salt water, have accumulated (fig. 7).
It includes slush pits and adjacent uplands and bottom
lands. It is in all parts of the county where oil drilling
or refining operations are going on. The areas are usually
about 3 acres in size but range from half an acre to 70
acres. The slope range is 0 to 5 percent. Surface runoff
is vapid, and erosion is a severe hazard.

Oil-waste land is unsuitable for farming. Some of it
could be reclaimed, but the cost wounld be high. Diversion
of surface drainage from higher areas would be necessary.
Rainwater could be impounded to help leach out soluble
salts. A mulch of hay or straw would reduce evaporation
and thus help prevent accumulation of salts on the surface.

Very little vegetation grows on these areas at present.
Salt-tolerant pasture plants could be grown if seeded in
the middle of the rainy season, when the salt accumulations

Figure 7.—O0il-waste land.

on the surface are reduced. (Capability unit VIIIs—2;
group 3 for windbreaks and post lots; not in a range site)

Okemah Series

This series consists of deep, friable, dark-colored, nearly
level and very gently sloping soils on uplands. These soils
developed in material weatherved from noncaleareous
shale, under a cover of tall prairie grasses.

The surface layer is about 16 inches thick. The upper
part is dark-gray silt loam that has medium granular
structure. The Jower part is gray heavy &lt loam with a
few dark-brown mottles. It has strong, coarse, granular
structure. The upper part of the 44-inch subsoil is dark
grayish-brown, moderately alkaline silty clay loam with
a few yellowish-brown mottles. It has moderate, medium,
subangular blocky structure. The lower part is grayish-
brown to light yellowish-brown, moderately alkaline silty
clay, with common or few very davk grayish-brown mot-
tles. It has weak, medium, blocky structure. The substra-
tum is mottled clayey material over shale or sandstone.

Okemah soils are moderately well drained. They have
slow internal drainage and slow permeability. They are
susceptible to water erosion. A large part of the acreage is
used for cultivated crops and tame pasture.

Typical profile of Okemah silt loam (native grass pas-
ture, 0.5 percent slope, 970 feet north of the southwest.
corner of sec. 20, T.27N.,, R. 13 E.) :

A1—0 to 12 inches, dark-gray (10YR 4/1) silt loam, very dark
brown (10YR 2/2) when moist; moderate, fine and
medinm, granular structure; hard when dry, friable
when moist ; roots abundant ; mildly alkaline (sample
located near enough to cement plant to be affected by
limestone dust) ; clear boundary.

A3—12 to 16 inches, gray (10YR 5/1) heavy silt loam, very
dark brown (10YR 2/2) when moist; few, fine, faint
mottles of dark brown; thin gray coatings on surface
of peds ; strong, coarse, granular structure; hard when
dry, friable when moist; neutral; clear boundary.

B1—16 to 20 inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist ; few, fine, faint mottles of yellowish brown;
compound structure—moderate, medium, subangular
blocky and moderate, medium, granular; very hard
when dry, firm when moist; few, small, dark concre-
tions; moderately alkaline, nonecalcareous; clear
boundary.
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B21t—20 to 40 inches, grayish-brown (25Y 5/2) silty clay,
dark grayish brown (2.5Y 4/2) when moist; common,
fine, faint mottles of very dark grayish brown; weak,
medium, blocky structure; very hard when dry, very
firm when moist; clay films on ped surfaces; few
dark-colored concretions; moderately alkaline, non-
caleareous ; gradual boundary.

B22t—40 to 60 inches, light yellowish-brown (2.5Y 6/4) silty
clay, light olive brown (2.5Y 5/4) when moist; few,
fine, faint motties of very dark grayish brown; weak,
medium, blocky structure; few clay films on ped sur-
faces; few dark-colored coneretions; moderately alka-
line, noncalcareous. '

The color of the A horizon ranges from gray to very dark
grayish brown. Gypsum crystals occur in the lower part of the
profile in some arcas. The depth to shale ranges from 36 to
84 inches and is commonly about 60 inches.

Okemah soils are darker colored and more permeable than
Parsons soils, and they lack the claypan subsoil of Parsons
soils. They have thicker horizons and a more fully developed
profile than Eram soils, Okemah soils are darker colored and
have a more alkaline subsoil than Dennis soils. They have a
thicker surfiice layer and a more permeable subsoil than
Dwight soils.

Okemah silt loam, 0 to 1 percent slopes (OkA).—This is
a deep, moderately well drained soil on prairie uplands.
It has the profile described as typical for the Okemah series.
It occurs as large areas throughout the county. Minor
areas of Parsons, Summit, and Dennis soils were included
in mapping.

This soil is used for cultivated crops and tame pasture.
Tt is suitable for intensive use. Corn, small grain, alfalfa,
grain sorghum, soybeans, and tame pasture ave the prin-
cipal crops. An example of a suitable cropping system is
2 years of small grain, then 3 years of corn or grain sor-
ghum. Small gvain, grain sorghum, corn, or soybeans
can be grown continuously if the residue is managed for
soil improvement.

Maintenance of fertility and structure is the principal
management problem. Diversion terraces are needed to
break up concentrations of water on long slopes. (Capabil-
ity unit I-2; Loamy Prairie range site; group 1 for wind-
breaks and post lots)

Okemah silt loam, 1 to 3 percent slopes {OkB).—This
is a deep, moderately well drained soil on prairie uplands.
The profile is similar to the one described for the Okemah
series. The total acreage is not large, and the individunal
areas are small and scattered. Small areas of Dennis and
Summit soils were included in mapping.

This soil is used for cultivated crops and tame pasture.
The principal crops are small grain, sorghum, alfalfa,
soybeans, and tame pasture. A suitable cropping system is
a row crop, such as grain sorghum, for 3 years, then a
sown crop, such as small grain and vetch, for 2 years.

Control of runoff, protection from erosion, and mainte-
nance of soil structure and fertility are problems in use
and management. Terracing and contour farming are
needed if row crops are grown. Perennial vegetation should
be established in drainageways and terrace outlet channels.
(Capability unit ITe-1; Loamy Praivie range site; group
1 for windbreaks and post lots)

Okemah silt loam, 1 to 3 percent slopes, eroded
(OkB2).—Individual areas of this soil are generally about 20
acres in size, but a few large areas were mapped. Small
areas of uneroded Okemah silt loam and of Parsons and
Dennis soils were included in mapping. Except for a thin-
ner surface layer, the profile of this soil is like the one de-
scribed as typical of the series.

About 25 to 75 percent, of the surface layer has been ve-
moved by erosion. The present surface Jayer consists of
about, 7 inches of heavy silt loam, and there are many gul-
lies, rills, and thin spots where the subsoil is exposed. The
gullies are 100 to 200 feet apart, and most are crossable
with machinery. The thin spots are much lighter colored
when the soil is very dry.

Thas soil is used largely for tame pasture or hay crops,
but some is used for grain sorghum, sericea lespedeza, and
small grain. A suitable cropping system is 2 years of grain
sorghum, then 3 years of small grain. Residue should be
managed for soil improvement.

Control of erosion and maintenance of structure and
fertility are the chief management problems. Terracing
and contour farming are generally needed for control of
erosion if row cropsare grown. Perennial vegetation shonld
be established in terrace outlets and may be needed in
drainageways of unterraced fields. Fertilizer is needed for
most crops. (Capability unit ITTe-5; Loamy Prairie range
site; group 2 for windbreaks and post lots)

Osage Series

This series consists of deep, dark-colored, clayey, nearly
level soils on bottom lands along the major streams. These
soils developed in recent alluvium washed from praivie
soils, under a cover of scattered trees and tall prairvie
grasses.

The surface layer consists of about 22 inches of dark-
gray, generally slightly acid clay. It has moderate, me-
dium, subangular blocky structure. The substratum is 28
inches or more of dark-gray, neutral clay mottled with
strong brown. It is massive and has a few dark-colored
concretions.

Osage soils are somewhat poorly drained. They have
slow internal drainage and very slow permeability. Flood-
ing is a hazard. A complete drainage system is needed.
Most of the acreage is used as wooded pasture, native
grass pasture, or meadow.

Typical profile of Osage clay (wooded bottom land,
nearly level, 100 feet west of the center of the north side of
sec. 17, T. 25 N, R. 13 1.) : '

Al1—0 to 22 inches, dark-gray (10YR 4/1) clay, very dark gray
(10YR 3/1) when moist; moderate, medium, sub-
angular blocky structure; very firm when moist,
very hard when dry; slightly acid; gradual boundary.

C—22 to 50 inches, dark-gray (10YR 4/1) clay, very dark gray
(10YR 3/1) when moist; few, fine, distinct mottles
of strong brown when dry; massive; few, small,
dark-colored concretions; neutral.

The thickness of the A horizon ranges from 10 to 28 inches,
and the color ranges from dark gray to black. The number of
mottles in the C horizon varies greatly.

Osage soils are finer textured and less permeable than Verdi-
gris and Mason soils,

Osage clay (0 to 1 percent slopes) (Os).—This soil is
deep and somewhat poorly drained. It has the profile de-
scribed as typical for the series. It occurs as large areas
and is very extensive on the bottom lands along the major
streams. Included in mapping were small areas of Verdi-
gris soil.

This soil is used mainly as wooded pasture or native
grass meadow. It is suitable for crops if drained. Tame
pasture, pecans, small’ grain, and grain sorghum are the
main crops. Small grain can be grown year after year if
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the residue is used for soil improvement. Good stands of
native pecan trees exist in most wooded areas.

This soil is high in natural fertility, but it is poorly
aerated and is difficult to till. Poor drainage, the flood

T L

Figure 8.—A newly constructed field drainage ditch in a large field
of Osage clay.

hazavd, and a tendency to puddle when wet and crust when
dry are the principal limitations. A complete drainage
system is needed (fig. 8). (Capability unit I1Tw-1; Heavy
Bottomland range site; group 1 for windbreaks and
post lots)

Parsons Series

This series consists of grayish-brown, nearly level soils
on uplands. These soils developed in material weathered
from shale, under tall prairie grasses.

The surface layer is about 11 inches thick. The upper
part is grayish-brown, strongly acid silt loam that has
weak, fine, granular structure. The lower part is light
brownish-gray, strongly acid silt loam that has weak, fine,
granular structure. The upper part of the subsoil is slightly
acid, grayish-brown clay with many reddish-brown and
grayish-brown mottles. It has weak, medium, blocky strue-
ture and prominent clay films on the surface of peds. The
lower part is slightly acid, brown clay that has weak,
medium, blocky structure. The substratum at a depth of
about 88 inches is moderately alkaline, mottled brown,
vellowish-brown, and gray clay.

Parsons soils are somewhat poorly drained. They have
very slow internal drainage and very slow permeability.
They are used mainly for cultivated crops and tame
pasture.

Typical profile of Parsons silt loam (native grass
meadow, 0.5 percent slope, 1,650 feet east and 100 feet
south of the northwest corner of sec. 31, T.28 N, R. 14 E.) :

Al—0 to 9 inches, grayish-brown (10YR §/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
fine, granular structure; friable when moist, slightly
hard when dry; many roots; strongly acid; clear
boundary.

A2—9 to 11 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
fine, granular structure; friable when moist, slightly
hard when dry ; strongly acid ; abrupt boundary.

B21t—11 to 24 inches, grayish-brown (10YR 5/2) clay, very
dark grayish brown (10YRR 3/2) when moist; many,
medium, distinct mottles of reddish brown and gray-
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ish brown; weak, medium, blocky structure; very firm
when moist, extremely hard when dry ; prominent clay
tilms ; slightly acid; gradual boundary.

B22t—24 to 38 inches, brown (10YR 5/3) clay, dark brown
(10Y R 4/3) when moist; weak, mediunm, blocky struc-
ture ; very firm when moist, extremely hard when dry;
slightly acid; gradual boundary.

C—38 to 50 inches, mottled brown, yellowigh-brown, and gray
clay; few black concretions; massive; moderately
alkaline,

The thickness of the A horizon ranges from 8 to 16 inches and
is most commonly about 11 inches. The color ranges from light
brownish gray to dark grayish brown. The depth to shale
ranges from 36 to 84 inches but is commonly about 60 inches.

Parsons soilg have a thicker surface layer than Dwight soils,
and they have a light-colored A2 horizon, which Dwight soilg
lack. They have a lighter colored surface layer and a more
slowly permeable subsoil than Okemah and Dannis soils.

Parsons silt loam, 0 to 1 percent slopes (PaA).—This is
a deep, somewhat poorly drained soil on prairie uplands.
It has the profile described as typical for the series (fig.
9). The individual areas ave large. Small acreages of
Dwight, Dennis, and Okemah coils were included n
mappmg.

3
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Figure 9.—Profile of Parsons silt loam. The claypan subsoil, at a
depth of about 13 inches, is very slowly permeable to roots and
water.
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This soil is used mainly for cultivated crops and tame
pasture. The common crops are small grain, grain sor-
ghum, and soybeans. An example of a suitable cropping
system 1s a row crop, such as grain sorghum, for 3 years,
then a small grain-legume mixture for 2 years.

Loss of fertility, impairment of structure, and devel-
opment of a plowpan are the main hazards. Runof! is slow,
and permeability is very slow. Terracing is not generally
needed, but row direction for drainage is beneficial. (Ca-
pability unit IIs-1; Claypan Prairie range site; group
3 for windbreaks and post lots)

Rbugh Stony Land

Rough stony land {Ro) consists of narrow breaks near
areas of Darnell soils. It includes sandstone outcrops and
areas of very shallow to moderately deep, very stony soil
material. The slope range is 30 to 60 percent. Most of the
acreage is covered with a thick growth of scrubby oak
and elm trees and a very sparse understory of native
grass. ) o _

This land type is not suitable for cultivation. It is used
mainly as wooded range. It also offers food and cover for
wildlife. (Capability unit VIIs-2; Savannah Breaks
range site; group 38 for windbreaks and post lots)

Sogn Series

This series consists of very shallow, stony, dark-colored,
very gently sloping to moderately steep soils on uplands.
These soils occur in a broad band that extends from the
northeast corner to the southwest corner of the county.
They developed under prairie grasses in material
weathered from limestone.

The surface layer consists of very dark grayish-brown
silty clay loam, generally mildly alkaline. It has moderate,
medium, granular structure and containg many limestone
rocks and fragments. This layer is about 8 inches deep
over limestone bedrock. A

Sogn soils are excessively drained. They have medium
internal drainage and moderately slow permeability. They
are used mainly for range.

Typical profile of a Sogn soil (native grass pasture, 3
percent slape, in the novtheast corner of sec. 24, T. 27 N,
R.131.):

Al1—O0 to 8 inches, very dark grayish-brown (10YR 3/2) silty
clay loam, very dark brown (10YR 2/2) when moist;
moderate, medium, granular structure; friable when
moist, bard when dry; few limestone rocks and frag-

ments ; numerous roots; mildly alkaline.
R—S8 inches 4-, limestone bedrock.

The color of the surface layer ranges from very dark grayish
brown to grayish brown. The depth fo bedrock ranges from
4 to 15 inches and is commonly about 8 inches. Stones cover
1 to 30 percent of the surface, most commonly about 15 percent.

Sogn soils have a much thinner, less fully developed profile
than Summit goils. They are much darker colored than New-
tonia soils and have a less fully developed profile.

Sogn soils, 1 to 20 percent slopes (Sof).—These are
very shallow, dark-colored, stony, excessively drained,
loamy soils on prairie uplands. The profile is similar to the
one described for the Sogn series. These soils occur in a
broad band extending from the southwest corner to the
northeast part of the county. The individual areas are
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large. Small acreages of Newtonia and Summit soils were
included in mapping.

These soils are used as native range. They are too
droughty, too shallow, and too stony to be suitable for
other uses. (Capability unit VIIs-8; Very Shallow range
site; group 3 for windbreaks and post lots)

Stephenville Series

This series consists of deep and moderately deep, friable,
grayish-brown, gently sloping, timbered soils on uplands.
These soils occur mainly in the western and northern parts
of the county. They developed in material weathered from
sandstone, under a cover of scattered scrub oak trees and
tall native grasses.

The surface layer is about 12 inches thick. The upper
part is grayish-brown, medium acid fine sandy loam that
has weak, fine, granular structure. The Jower part-is light
yellowish-brown, strongly acid fine sandy loam. It is mas-
sive and contains a few dark-coloved concretions. The sub-
soil is about 28 inches thick. The upper part is yellowish-
red, strongly acid sandy clay loam that has weak, medium,
subangular blocky structure. The lower part is red, very
strongly acid sandy clay loam. It is massive and contains
many sandstone fragments. Beneath this are beds of
reddish-yellow sandstone.

Stephenville soils are well drained. They have medinm
internal drainage and moderate permeability. They arve
susceptible to water erosion. These soils are used mainly
as woodland range.

In Washington County, Stephenville soils were mapped
only as part of a complex with Darnell soils.

Typical profile of étephenvi]le fine sandy loam (2 per-
cent, slope, 500 feet north and 340 feet west, of the south-
east corner of the northeast quarter of sec. 26, T. 28 N.,
R. 13 E):

A1—O0 to 5 inches, grayish-brown (10YR 5/2) fine sandy loam,
dark Dbrown (10YR 3/3) when moist; weak, fine
granular structure; soft when dry, very friable when
moist; many roots; medium acid; clear boundary.

A2—5 to 12 inches, light yellowish-brown (10YR 6/4) fine
sandy loam, dark yellowish brown (10YR 4/4) when
moist; massive; soft when dry, very friable when
moist ; few dark-colored concretions; mauny roots;
strongly acid; clear boundary.

B21t—12 to 28 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (5YR 4/6) when moist; weak,
medium, subangular blocky structure ; hard when dry,
firm when moist; few clay films on ped surfaces; few
dark-colored concretions; many roots; strongly acid;
clear boundary.

B22t—28 to 40 inches, red (2Z5YR 5/8) sandy clay loam, red
(2.5YR 4/8) when moist; massive; many sandstone
fragments; very strongly acid; abrupt boundary.

R—40 inches 4, beds of reddish-yellow sandstone.

The texture of the A horizon is dominantly fine sandy loam,
and the color ranges from grayish brown to brown. The tex-
ture of ‘the B21t horizon ranges from sandy clay loam to heavy
sandy loam, and the color ranges from yellowish red to red-
dish yellow. The depth to sandstone ranges from about 20 to
50 inches.

Stephenville soils have thicker horizons and a more fully
developed profile than Darnell soils.

Summit Series

This series consists of deep and moderately deep, dark-
colored, very gently sloping and gently sloping soils on
uplands. These soils occur in a broad band that extends
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across the county from the northeast corner to the south-
west corner. They developed in material weathered from
limestone and soft calcareous shale, under a cover of tall
gl’ﬂ‘SSGS.

The surface layer is about 8 inches of very dark gray
silty clay loam, generally slightly acid. It has strong,
fine, granular structure. The upper part of the 26-inch
subsoil is very dark gray, medium acid heavy silty clay
loam. It has strong, medium, granular structure and has
clay films on the peds. The lower part is very dark gray-
ish-brown, medium acid to slightly acid clay, with many
olive and reddish-brown mottles. It has weak, fine, blocky
structure and a few dark-colored concretions. The sub-
stratum consists of about 28 inches or more of light olive-
brown, mildly alkaline clay over beds of limestone or
shale. Tt has many olive-yellow and yellowish-brown mot-
tles and o few durk-colored concretions.

Summit soils are moderately well drained. They have
slow internal drainage and slow permeability. They are
susceptible to water erosion. These soils are used mainly
for cultivated crops and tame pasture. ]

Typical profile of Summit silty clay loam (native grass
meadow, 3 percent slope, 400 feet west of the northeast
corner of sec. 24, T.26 N, R. 13 E.) :

A1—O0 to 8 inches, very dark gray (10YR 3/1) silty clay loam,
black (10YR 2/1) when moist; strong, fine, granular
structure ; friable when moist, hard when dry; roots
abundant; slightly acid; gradual boundary.

B1—S to 16 inches, very dark gray (10YR 3/1) heavy silty clay
loam, black (10YR 2/1) when moist; strong, medium,
granular structure; firm when moist, very hard when
dry; many roots; medium acid; gradual boundary.

B21t—16 to 24 inches, very dark grayish-brown (10YR 3/2)
clay, very dark brown (10YR 2/2) when moist; mod-
erate, fine, blocky structure; very firm when moist,
very hard when dry; thin, continuous clay films;
medium acid; gradual boundary.

B22t—24 to 34 inches, dark grayish-brown (2.5Y 4/2) clay,
very dark grayish brown (2.5Y 3/2) when moist;
many, fine, faint mottles ot olive and reddish brown;
wenk, fine, Dlocky structure; extremely firm when
moist, extremely hard when dry; few dark-colored
concretions; slightly acid; gradual boundary.

C—34 to 62 inches, light olive-brown (2.5Y §/4) clay, olive
brown (2.5Y 4/4) when moist; many mottles of olive
yellow and yellowish brown ; massive; extremely firm
when moist, extremely hard when dry; few dark-
colored concretions; few fine CaCOQ; concretions;
mildly alkaline.

The thickness of the A horizon ranges from 7 to 14 inches.

The depth to bedrock ranges from 30 to 72 inches. In some

places the B horizon has some strong-brown mottles.

Summit soils have a2 much thicker and more fully developed
profile than the very shallow. Sogn soils. They are much
darker colored and are less permeable than Newtonia soils.

Summit silty clay loam, 1 to 3 percent slopes (SuB).—
This is a moderately deep and deep, moderately well
drained, very gently sloping soil on prairie uplands. The
profile is like the one described for the series. The areas are
large, and the total acreage is extensive. Small areas of
Okemah, Sogn, and Newtonia soils were included in
mapping.

This soil is used mainly for cultivated crops and tame
pasture. The principal crops are small grain, sorghum, al-
falfa, soybeans, and tame pasture. An example of a suit-
able cropping system is a row crop, such as grain sorghum,
for 8 years, then a sown crop, such as a small grain-vetch
mixture, for 2 years.

Control of runoff, protection from erosion, and mainte-
nance of structure and fertility are problems in use and
management. Terracing and contour farming are needed
if row crops arve grown. Perennial vegetation should be
established in drainageways and terrace outlet channels.
(Capability unit ITe-1; Loamy Prairie range site; group 1
for windbreaks and post lots)

Summit silty clay leam, 3 to 5 percent slopes (SuC).—
This is a moderately deep and deep, moderately well
drained, gently sloping soil on prairvie uplands. It has the
profile described as typical for the Summit servies. It occurs
as large areas near Sogn and Newtonia soils and is exten-
sive in the county. Small acreages of Eram, Newtonia, and
Sogn soils were included in mapping.

This soil is used mainly for cultivated crops and tame
pasture. The principal crops are small grain, sorghum, and
tame pasture. Small grain can be grown continuously if the
residue is used for so1l improvement.

Protection from severe erosion and maintenance of strue-
ture and fertility are the major problems. If row crops are
grown, tervacing and contour farming are generally needed
to break up concentrations of water. Terraces are not
needed if only high-residue, close-growing grass and
legume crops are grown and the residue is used for soil
improvement. Perennial vegetation should be established
m drainageways and terrace outlet channels. Although the
natural fertility is high, applications of fertilizer are
needed in areas that have been depleted by cropping.
(Capability unit ITTe-3; Loamy Prairie range site; group
1 for windbreaks and post lots)

Summit silty clay loam, 1 to 5 percent slopes, eroded
{SuC2).—Most areas of this soil are about 30 acres in size,
but some are large. Included in mapping were small areas
of noneroded Summit silty clay loam and of Eram and
Dennis soils. The surface layer is thinner than the one
in the profile described as typical of the Summit series.

Erosion has removed about 25 to 75 percent of the sur-
face layer. The present surface layer is about 5 inches
thick, but there are many gullies, rills, and thin spots where
the subsoil is exposed. The gullies are 100 to 200 feet apart,
and most are crossable with machinery.

This soil is used mainly for tame pasture or hay crops.
Tame pasture, sorghum, sericea lespedeza, and small grain
ave suitable crops. An example of a suitable cropping sys-
tem is grain sorghum for 2 years, then small grain for 3
vears. All residue from the grain crop should be used for
soil improvement.

Protection from erosion and maintenance of structure
and fertility are the main management problems. Ter-
racing and contour farming are usually needed when clean-
cultivated crops are grown. Perennial vegetation should be
established in terrace outlet channels and in drainageways
of unterraced fields. Fertilizer is needed for most crops.
(Capability unit ITTe-5; Loamy Prairie range site; group
92 for windbreaks and post lots)

Talihina Series

This series consists of very shallow and shallow, dark-
colored, gently sloping to moderately steep soils on up-
lands. These soils occur in all parts of the county. They
developed in material weathered from noncalcareous olive
and gray shale, under a cover of tall grasses.
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The surface layer is about 6 inches of brown clay loam,
generally medium acid. It has moderate, fine, granular
structure and contains numerous small fragments of shale
and siltstone. The substratum is about 4 mches thick. It is
about 50 percent fragments of weathered shale. The soil
material 1 the substl atum is light olive-brown, medium
acid light clay. At a depth of 10 inches are beds of pale-
olive shale and siltstone.

Talihina soils are somewhat excessively drained. They
have slow internal drainage and slow permeability. They
are susceptible to water erosion,

In Washington County, Talihina soils were mapped
only as part of a complex with Collinsville soils.

Typical profile of Talihina clay loam (native grass
pasture, 15 percent slope, 1,980 feet, west of the southeast
corner of sec. 2, T. 23 N, R. 13 L. ):

Al—O0 to G unches, l)1own (10YR 5/3) clay loam, dark brown
(10YR 3/3) when moist; moderate, fine, granular
structure ; hard when dry, firm when moist; numer-
ous xm(lll fragnents of 51l ale and siltstone; medium
acid; clear boundary.

C—6 to 10 inches, light olive-brown (2.5Y 5/4) light clay, olive
brown (2.5Y 4/4) when moist; about 50 percent frag-
ments of slightly weathered shale; medium acid;
abrupt boundary.

R—10 inches -, beds of pale-olive shale and siltstone ; neutral.

The color of the A horizon ranges from brown and grayish
brown to dark grayish hrown, and the texture ranges from
dominantly clay loam to clay. The depth to shale, siltstone, or
beds of clay ranges from 4 to 20 inches. The slope range is 5 to

20 percent.

Talihina soils have thinner and less developed layers than

Eram and Dennis soils, They are finer textured than Collins-

ville soils, which overlie sandstone rather than shale.

Verdigris Series

This series consists of deep, friable, dark-colored, loamy,
nearly level soils on flood plains. These soils developed in
recent alluvium washed mainly from prairie soils.

The surface layer is dark grayish-brown, slightly acid
silt loam that has moderate, medium, granular structure.
It is about 22 inches thick. Below it is 88 inches or more
of dark grayish-brown and grayish-brown, slightly acid
and medium acid silt loam with a few yellowish-brown
mottles. This material has moderate, medium, granular
structure.

Verdigris soils are moderately well drained. They have
medium internal drainage and moderately slow permea-
bility. They are subject to flooding in wet seasons. Surface
runoff is medium. These soils ave used mostly for cultivated
crops and tame pasture.

Typical profile of Verdigris silt loam (tame pasture, 0.5
percent slope, 400 feet west of the southeast corner of the
SWijsec. 7, T.25 N, R. 13 E.) :

Al1—0 to 22 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, medinm, granular structure; friable when
moist, slightly hard when dry; slightly acid; gradual
boundary.

AC—22 to 36 inches, dark grayish-brown (JOYR 4/2) heavy
silt loam, very dark grayish brown (10YR 3/2) wlen
moist; few, fine, faint mottles of yellowish brown
when dry; moderate, medium, granular structure;
friable- when moist, slightly hard when dry; shghtly
acid; gradual houndary.

C—30 to 60 inches 4, grayish-brown (10YR 5/2) silt loam,
dark grayish brown (10YR 4/2) when moist; few,
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fine, faint mottles of yellowish brown when dry;
moderate, medium, granular structure; friable when
moist, slightly hard when dry; medium acid.

The texture of the surface layer and the underlying layers is
silt loam or clay loam. In places the substratum is more
mottled, and the mottles are darker shades of brown and
Iray.

5 VS«;rdigris soils are coarser textured and more permeable
than Osage soils. They have a less fully developed profile than
Mason soils.

Verdigris clay loam (0 to 1 percent slopes) (Vc).—This
soil occurs as large areas on flood plains throughout the
county. It is near Oaane clay and Verdigris silt ](mm, and
small acreages of those soils were included in mapping.

This soil has a 22-inch snrface lIayer of clay loam. The
substratum is 50 inches or more of clay loam that has a
wealk, fine, subangular blocky structure.

This soil is fortile and 1s readily penetrated by plant
roots and moisture. It is used for cultivated crops and
tame pasture. The principal crops are corn, alfalfa, soy-
beans, sorghum, small grain, pecans, and tame pasture.
A common cropping system is alfalfa for 3 or 4 years, then
corn or grain sorghum for 2 years. Native pecan mees,
ouonnﬂy part of the hardwood forest, have been left for
pecan groves. The trees are 40 to 80 feet apart. These
groves are generally used for tame pasture also (fig. 10).

Some of this soil 1s irrigated. Much of the irrigation wa-
ter is pumped from streams.

Maintenance of fertility and structure is the principal
problem. Drainage of some small areas and control of sea-
sonal flooding would be beneficial. (Capability unit TTw—1
or, if flooding is controlled, I-1; Loamy Bottomland range
site; group 1 for windbreaks and post lots)

Verdigris silt loam (0 to 1 percent slopes) (Vd).—This
soil oceurs as large areas on the flood plains along ma-
jor streams. It has the profile described as typical for
the series. Included in mapping were small acreages of
Verdigris clay loam and Osage clay. This soil is readily
penetrated by plant roots and moisture. It is used mainly
for cultivated crops and tame pasture. The principal crops
are corn, alfalfa, soybeans, sorghum, small grain, pecans,
and tame pnstme A commonly used cropping system is al-
falfa for 3 or 4 years, then corn or grain sorghum for 2

'0“5-
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Figure 10.—Bermudagrass pasture and pecan trees on Verdigris
clay loam.
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years, Native pecan trees, originally part of the hardwood
forest, have been lef for pecan groves. The trees are 40 to
80 feet apart. These groves are generally used for tame
pasture also.

Some of this soil is irrigated. Much of the irrigation
water is pumped from streams.

Maintenance of fertility and structure is the principal
problem in managing this soil. Drainage in some places
and control of flooding would be beneficial. (Capability
unit TTw-1 or, if flooding is controlled, I-1; Loamy Bot-
tomland range site; group 1 for windbreaks and post lots)

Verdigris soils, broken (0 to 20 percent slopes) {Vs).—
These soils occur as narrow areas along the major streams
of the county. They are flooded frequently. Most of the
acreage is covered with hardwood trees and an understory
of tall grasses. The profile is similar to the one described
for the Verdigris series.

These soils are not suitable for cultivation. Little of the
acreage has been cleared of timber. The soils can be used
for range, for post lots, for pecan groves, for woodland,
and for wildlife habitat. Tame pasture can be established
in some areas.

Frequent flooding and irvegular slopes are the main limi-
tations. (Capability unit Vw-1; Loamy Bottomland range
site; group 1 for windbreaks and post lots)

Use of the Soils for Crops and
Pasture

This section explains the system of classifying soils ac-
cording to relative suitability for crops and pasture,
describes some of the management practices generally
applicable, and provides estimates of yields of the prin-
cipal cultivated crops and pasture crops under defined
levels of management.

The suttability of each soil for use as cropland and
pasture, and the management needs of each soil when so
used, are discussed in the descriptions of the individual
soils (pages 4 through 17).

The Capability Classification System

The capability classification is a grouping that shows,
in a general way, how suitable soils are for the common
field crops and pasture plants. It is a practical grouping
based on the limitations of the soils, the risk of damage
when they are used, and the way they respond to treat-
ment. The classification does not apply to most horticul-
tural crops or to rice and other crops that have special
requirements.

In this system all the soils are grouped at three levels:
the capability class, the subclass, and the unit. The eight
capability classes, the broadest groupings, are designated
by Roman numerals I through VIIL The numerals indi-
cate progressively greater limitations and narrower choices
for practical use. In class I are the soils that have the
fewest limitations, the widest range of use, and the least
risk of damage. In class VIII are soils and landforms
so rough, so shallow, or otherwise so limited that they do
not produce worthwhile yields of crops, forage, or wood
products.

The subclasses indicate the kinds of limitations within
the classes. Within most of the classes there can be as
many as three subclasses. The subclass is indicated by add-
ing a small letter, e, w0, or s, to the numeral that identifies
the class, for example, ITe. The letter e shows that the
main limitation is risk of erosion unless close-growing
plant cover is maintained ; w0 means that water in or on the
soil interferes with plant growth or cultivation (in some
soils the wetness can be partly corrected by artificial drain-
age) ; and s shows that the soil is limited mainly because
it is shallow, droughty, or stony.

In class I there are no subclasses, because the soils of
this class have few or no limitations. Class V can contain,
at the most, only subclasses 2w, and s, because the soils in
it are subject to little or no erosion but have other limita-
tions that restrict their use.

Within the subclasses are the capability units, which are
groups of soils enough alike to be suited to the same crops
and pasture plants, to require similar management, and
to have similar productivity and other responses to man-
agement. Thus, the capability unit is a convenient group-
ing for making many statements about the use of the soils.
Capability units are generally identified by numbers as-
signed locally, for example, Ile-1 or Ile-2.

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of their
permanent limitations, without consideration of major and
generally expensive landforming that would change the
slope, depth, or other characteristics of the soil, and with-
out consideration of possible but unlikely major reclama-
tion projects.

The eight classes in the capability system and the
capability subclasses and units in this county are described
in the list that follows. The “Guide to Mapping Units”
shows the capability classification of each soil in the
county.

Class I. Soils that have few limitations that restrict their
use.

Unit I-1. Deep, nearly level, well-drained allu-
vial soils on bottom lands.

Unit I-2. Deep, nearly level, moderately well
drained and well drained soils on uplands.

Class II. Soils that have some limitations that reduce
the choice of plants or that require moderate conserva-
tion practices.

Subelass ITe. Soils subject to moderate erosion if not
protected.

Unit ITe-1. Deep and moderately deep, very
gently sloping, moderately well drained and
well drained soils on uplands.

Unit IIe-2. Moderately deep and deep, very
gently sloping, well-drained soils on uplands.

Subeclass ITw. Soils that have moderate limitations
because of seasonal overflow.

Unit IIw~1. Deep, moderately well drained soils
on bottom lands.

Subelass ITs. Soils that have moderate limitations
because of a claypan.

Unit IIs-1. Deep, nearly level, somewhat poorly
drained soils on uplands.
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Class IT1. Soils that have severe limitations that reduce
the choice of plants, or that require special conservation
practices, or both. ] '

Subclass ITTe. Soils that are subject to severe erosion
if they are cultivated and not protected.
Unit I1Te-1. Moderately deep and deep, gently
sloping, well-drained soils on uplands.
Unit IITe-2. Deep, gently sloping, well-drained
soils on uplands.
Unit ITIe-3. Moderately deep and deep, gently
sloping, moderately well drained soils on up-

Tands.
Unit I1Te—4. Deep, gently sloping, eroded soils on
uplands.

Unit, ITIe-5. Moderately deep and deep, very

gently sloping and gently sloping, eroded soils

on uplands. L

Subclass ITIw. Soils that have severe limitations
because of excess water.

Unit IIIw-1. Deep, clayey, nearly level, some-
what poorly drained soils on bottom lands.

Class IV. Soils that have very severe limitations that re-
strict the choice of plants, or that require very careful
management, or both. o

Subclass IVe. Soils subject to severe erosion if they
are cultivated and not protected.

Unit IVe-1. Shallow and moderately deep,
gently sloping, well-drained soils on uplands.

Unit IVe-2. Shallow and moderately deep,
gently sloping, well-drained soils on uplands.

Unit IVe-3. Moderately deep, gently sloping,
well-drained soils on uplands. o

Subelass IVs. Soils that have very severe limitations

© because of a claypan.

Unit TVs—1. Deep, nearly level, somewhat poorly
drained soils on uplands.

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

Subelass V. Soils subject to frequent flooding.

Unit Vw=1. Deep soils on bottom lands.

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

Subclass VTe. Soils limited chiefly by risk of erosion
if protective cover is not maintained.

Unit VIe-1. Nearly level to moderately steep,
somewhat poorly drained to somewhat exces-
sively drained, frequently flooded soils on floors
and sides of valleys.

Unit VIe-2. Moderately deep, sloping to moder-
ately steep, moderately well drained soils on
uplands.

Subclass VIs. Soils generally unsuitable for cultiva-
tion and limited for other uses by low moisture-
holding capacity, shallowness, stones, or other soil
characteristics.

Unit VIs-1. Shallow and very shallow, sloping to
moderately steep, somewhat excessively drained
soils on uplands.

Class V1I. Soils that have very severe limitations that
make them unsuitable for cultivation and restrict their
use to range, woodland, or wildlife habitat.

Subclass VIIs. Soils very severely limited by low
moisture-holding capacity, shallowness, stones, or
other soil characteristics.

Unit VIIs-1. Shallow and very shallow, stony,
sloping to steep, somewhat excessively drained
soils on uplands.

Unit VIIs-2. Very shallow, stony, steep and very
steep, excessively drained soils on uplands.

Unit VIIs-3. Very shallow, stony, very gently
sloping to moderately steep, excessively drained
soils on uplands.

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

Subclass VIITs. Soils extremely limited by low mois-
ture-holding capacity, shallowness, high toxicity,
or other soil characteristics.

Unit VIIIs-1. Borrow pits.

Unit VIIIs-2. Oil-waste land.

General Management Practices*

Practices beneficial to most of the cultivated soils of this
county include minimum and timely tillage, maximum
use of soil-improving crops and minimum use of soil~
depleting crops, and utilization of crop residue.

Minimum tillage reduces the likelihood of crusting and
increases the rate of water intake. Excessive tillage of such
soils as those of the Parsons, Osage, and Summit series
causes compaction and surface crusting. Tilling only when
the moisture content of the soils is favorable is important,
too. If the Osage soils, for example, are tilled when too
wet or too dry, the soil structure breaks down, the surface
puddies and crusts, and, as a result, the capacity of the soil
to absorb and store water is impaired. Tilling constantly
to the same depth results in the formation of a plowpan
in some soils, among them the Bates (fig. 11), Dennis,
Mason, Parsons, and Stephenville. Varying the depth of
tillage and growing deep-rooted legumes and grasses help
both to prevent formation of a pan and to break up exist-
ing pans.

A soil-improving cropping system includes crops that
leave large amounts of residue. Alfalfa, grain sorghum,
and wheat are among the soil-improving crops grown on
gently sloping upland soils, such as those of the Dennis,
Newtonia, Okemah, and Bates series. Alfalfa is grown. as
a soil-improving crop on Verdigris and Mason sotls. Grain
sorghum residue and wheat straw provide some protection
against erosion and supply organic matter, but if large
amounts of this nonleguminous residue have been used, it
may be necessary to apply nitrogen to prevent a shortage
of thisnutrient for the succeeding crop.

Clean-tilled crops and hay crops ave soil depleting if cut
low for silage, bundle feed, or hay. Deterioration of soil
structure and reduction of organic-matter content result
if such crops are grown on the eroded phases of Dennis
and Okemah soils. Minimum use of such crops is advisable
for all the soils of the county.

By E. O. Hrr, conservation agronomist, and KENNETH BrLAN,
work unit conservationist, SCS.
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Figure 11.—Fragments of plowpan, removed from Bates fine sandy
loam.

Crop residue left on the surface during winter and spring
is effective in controlling erosion of the gently sloping soils
of the Bates, Stephenville, Dennis, and Newtonia series.
Crop residue also adds organic matter, which improves
tilth, increases the capacity to absorb and store water, and
helps to prevent crusting.

Abont 20 percent of the acreage of arable soils in Wash-
ington County is used for tame pasture. Most of this acre-
age consists of Verdigris, Mason, Dennis, Bates, Stephen-
ville, Newtonia, and Okemah soils.

Bermudagrass is a suitable pasture plant for use on Ma-
son, Verdigris, Newtonia, Bates, and Dennis soils. Fescue
is suitable for somewhat poorly drained soils, such as
those of the Osage series. It can be grown on upland soils,
such as those of the Dennis and Summit series, but needs
good management to survive through dry years. Fescue
overseeded with Ladino clover or other cool-season legumes
makes excellent pasture on well drained and moderately
well drained soils, such as those of the Mason and Ver-
digris series. Bromegrass is suitable for pasture on me-
dium-textured and moderately fine textured soils. Mixed
with legumes, it provides highly palatable forage. Winter
rye, winter oats, and winter wheat can be grown on all cul-
tivated soils, alone or mixed with vetch, to provide sup-
plemental pasture for use in winter and early in spring
(g 12).

Figure 12.—Fall-seeded annual winter rye grown for grazing on
Dennis silt loam.

i

Figure 13.—Bermudagrass and clover mixture on Dennis silt loam.
This mixture provides excellent forage and protects the soil.

Bermudagrass is usually established from roots or
sprigs, the other pasture plants from seed. Brush control,
weed control, fertilization, and regulation of grazing help
to make pasture stands productive and long lived. A good
stand of pasture plants ‘provides protection against wind
erosion and water erosion (fig. 13).

Predicted Yields

Predicted long-term average yields of the important
crops, including pasture crops, under two levels of man-
agement, ave given in table 2. Columns A. represent custo-
mary management, and columns B improved manage-
ment. No predictions are given for soils not ordinarily con-
sidered suitable for crops. Crop " ilures were considered in
estimating average yields.

Customary management, or the level of management
practiced by a large number of farmers in the county, in-
cludes (1) proper rates of seeding, proper rates of plant-
ing, and efficient methods of harvesting; (2) control of
weeds, insects, and diseases sufficient to insure good growth
of plants; (3) terracing and contour farming where nec-
essary ; and (4) use of lime and fertilizer in small amounts.

Improved management includes the first three of the
practices included in customary management, and in ad-
dition (1) use of lime and fertilizer in amounts indicated
by soil tests; (2) use of adapted and improved varieties of
crops; (3) surface drainage where needed; (4) residue
management; (5) tillage by methods that help to control
erosion, maintain structure, increase infiltration, and en-
courage the emergence of seedlings; (6) choice of a crop-
ping sequence fitted to the operator’s goals and the spe-
cific needs of the specific soils; and (7) pasture manage-
ment that includes uniform grazing, deferment or rotation
of grazing, and brush control.

The yield predictions were formulated by the soil scien-
tists who made the soil survey and are based on consulta-
tion with farmers and on observations made during the
progress of the survey. They have been corroborated by
personnel of Oklahoma State University, from research
Information.
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TABLE 2.—Predicted average acre yields of principal crops under two levels of management

[The figures in columns A indicate yields expected under customary management; those in columns B indicate yields expected under im-
proved management. Absence of a figure indicates that the crop is not commonly grown on the particular soil, that the crop is not

suited to the soil, or that the soil is not arable]

Tame pasture
Wheat Oats ! Barley Corn Grain Alfalfa Soy-
sorghum beans Common Improved
Soil hermuda- bermuda-
grass grass
A B|A|B|A}'B|]A|B|A|B|] A|B|A|B] A | B | A | B
Bu. | Bu. | Bu. | Bu. | B, | Bw. | Bu. | Bu. | Bu. | Bu. | Tons | Tons | Bu. | Bu. | AUM?2 | AUM?2 | AUM? | AUM?
Bates fine sandy loam, 3 to 5 per-
cent slopes_ _ ... _________. 17 125 123|139 22|36 |23 |34 | 2441 |_____|_____ 12 | 19 3.5 55| 4.0 6.5
Bates-Collinsville complex, 2 to 6
percent slopes®_ _ _____________ 1318120130 | 18|28 __lo___| 21132 {..___|._—__ oo 2.4 4.0 3.0 4.5
Borrow pits. ... _________ SRS U S VRO N S S RSSO P PR PR SR SR PR SR ISR, SUNOPIU IR
Breaks-Alluvial land complex___ .. JUUSRUS PRSP FEDRPRORY IEPUDUPRS FUUNEN PRPSPUD PUPORN IV RSP SRR PRI PR oo 2.2 4.5 2.5 5.0
Collinsville-Talihina complex, 5
to 20 percent slopes3__________ SO PR P ) U N ) P PP (O, P ey ) PR P
Darnell stony sandy loam, 5 to
30 percent slopes__ ... ________ RPN RN PRUNU PUPUD PEDUUN PR BSUN DU ORI SUP I AN SRR R U SRR PR
Darnell-Stephenville fine sandy
loams, 2 to 6 percent slopes____|.___|____| 15 | 25 [ 15 | 24 {____[____} 12§20 |_____|__-_. oo 2.2 4.5 2.5 4.5
Dennis silt loam, 1 to 3 percent
SlOPeS_ oo 21 1 3213044 |30} 423246136 |50 |2.0|3.0]|15]|23}| 4.0 6.0 5.5 7.5
Dennis silt loam, 3 to 5 percent
slopes_ oo . 17 125 24| 3826 | 36 | 22\ 35 | 32 | 44 |.____|..___ 1016] 3.5 5.5 4.0 7.0
Dennis silt loam, 3 to 5 percent
slopes, eroded_ _______________ 14 | 20 ) 20 | 34 | 22 | 32 | ___|..__| 24|38 |.____|___._ o] 3.0 4.6 4.0 6.0
Dwight-Parsons silt loams, 0 to 1
percent stopes3_______________ 10118 | 141 24 | 10 | 20 |____|-.__} 13 | 21 |o___.|-.-__ SRS RS VPR DR RN SO
Eram clay loam, 2 to 5 percent
SlOPeS_ oo 10116 | 20 1 30 | 18 1 28 |- 20 | 28 | ____l____. ceefeaed| 2.0 3.5 3.0 4.0
Eram clay loam, 5 to 15 percent
slopes_ . L. NUSUN PRENE PSRN SO QU PP IR, JUNI SUPOR SR [SPRSON I S DU (SO PRI FUTPUEP NPT
Mason silt loam_________________ 2313413550 32)45]35|50)40155]2.4]3.5] 2] 26 50| 6.0] 6.0 8.0
Newtonia silt loam, 0 to 1
percent slopes___ ... ___._____ 23 | 34| 34|48 | 32| 4535|5040 |55 (2333 |18| 24| 4.5 6.0 6.0 7.5
Newtonia silt loam, 1 to 3
percent slopes___.___ .. _____.__ 21 | 31130 | 44| 30| 42| 30| 45|36 50(20(30|15]22| 40.f 6.0 55 7.0
Oil-waste land .. ________________ FEURUR PRURVES R (PR FEUUOND DUpUp FEUR (SN FRS SIS ISR P SRS VRN NSS! IR U P
Okemah silt loam, 0 to 1 percent
Slopes.._ oo oo 231 34| 3448321453550/ 40)55/20/30/18|24| 40 60| 55 7.0
Okemah silt loamn, 1 to 3 percent
slopes__ ... 21 132344630142 |30|45|36|50(20,28|15:23| 40| 60| 55 7.0
Okemah silt loam, 1 to 3 percent :
slopes, eroded_________________ 16 | 25124136 | 24|36 | 18 25| 24 | 38 |.___._ ——— - 14 | 20 30| 45| 40 5.5
Osageelay_ . __________.__ 12115 12232120130 |20)30| 28|40 . j_____ ceejeooo] 2.9 4.2 3.5 5.7
Parsons silt loam, 0 to 1 percent
slopes_ oo o 2113330 40| 27 | 3822|3727 |44 | ____|_.___ 13| 21 2.9 421 35 5.7
Rough stony land__ o ______ oo e e oo e e SRPRSSUE RO S PR SO PR R
Sogn soils, 1 to 20 percent stopes__|- |- o | oo feee oo oo oo RV, RO ISR PR (RO SEPRPR
Summit silty clay loam, 1 to 3
percent slopes_ ... _______.__. 22 132304226136 |27 40|36 |48|2.0!2.8|16|23| 40} 6.0| 55 7.0
Summit silty clay loam, 3 to 5
percent slopes__ .. _ ... ____. 19 1 26 | 24 |36 | 24 | 34 | 23 | 36 | 30 | 44 |.____|-____ 12 | 20 4.0 5.5 4.5 7.5
Summit silty clay loam, 1 to 5
pereent slopes, eroded_.._______| 15 | 24 [ 20 ] 32 | 18 | 28 |.___|..__| 24 | 37 | __.__|..___ o]t 2.5 4.0 2.5 5.0
Verdigris clay loam__.___________ 28 | 38 | 36 | 54 | 34|50 52|74 5217430452634 50| 7.0 65 80
Verdigris silt loam_______________ 28 | 38 | 36 | 54 | 34 | 50 | 52 | 74 | 52174 | 3.0 45| 26| 34 50 7.0 6. 5 80
Verdigris soils, broken___________ R e S i il Bl R R SR RRRREE ARREREEEEEE T
| i \ | |

1 If winter oats varieties are used exclusively, yield may increase
by approximately 25 percent.

2 Animal-unit-months. The figures represent the number of
months that 1 acre will provide grazing for 1 animal (1,000 pounds
live weight), or the number of months the pasture can be grazed
multiplied by the number of animal units an acre will support. For

example, 1 acre of Verdigris silt loam in an improved pasture of
bermudagrass under improved management will provide grazing
for 4 animals for 2 months, so it has a rating of 8 animal-unit-
months.

3 Yields will not be the same as yields tor the components of the
complex. :
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Use of the Soils as Range*

Nearly 80 percent of Washington County, or approxi-
mately 215,500 acres, is used for livestock production. A
few ranchers graze steers exclusively, but most, keep herds
of cows and market weaned calves in the fall. Some main-
tain both a basic herd of cows and a smaller herd of steers.
Angus and Hereford are the dominant breeds. Most, of the
herds consist of registered or good grade animals. The sale
of livestock and livestock products accounts for about 85
percent of the annual farm and ranch income. Major mar-
kets are located at Dewey, Collinsville, and Tulsa, and at
Caney and Coffeyville in Iansas., The livestock industry
depends for feed mainly on the native range but utilizes
cropland and tame pasture for supplemental feed.

Range Sites and Condition Classes

Effective range management requires knowledge of the
capabilities of the various soils, the combinations of plants
that can be produced, and the effects of grazing on the
different kinds of plants. It also requires the ability to
recoghize signs of improvement or deterioration of the
range vegetation. A system for inventorying and evaluat-
ing rangeland resources is discussed in the following para-
graphs. .

Range sites are distinctive areas of rangeland that, be-
cause of their particular combination of soils, climate, and
topography, differ from each other in ability to produce
native vegetation. Since there are no significant differences
in climate and elevation within the county, differences in
soil characteristics, such as depth and texture, or differ-
ences in topography are the bases for grouping soils into
range sites. Each range site produces a characteristic type
of climax vegetation, and usually each needs a particular
system of management to keep it productive.

In this soil survey, the term climax vegetation refers to
the original cover of vegetation that prevailed over the
county at the time of settlement. The plants that make up
the climax vegetation are generally adapted to the climate
and will withstand drought, flood, and insects. They are
usually the most productive and the most palatable plants
that will grow on a particular site.

Livestock graze selectively, seeking the more palatable
and nutritious plants. Unless grazing 1s regulated, the bet-
ter plants are weakened and gradually decrease in abun-
dance. Consequently, this group of plants is referved to
as decreasers. Increasers are plants that begin to spread
when the decreasers begin to decline. These plants are com-
monly shorter, less productive, and less palatable for graz-
ing purposes. If the increasers ave grazed heavily for sev-
eral years, they become weakened and may decline and be
replaced by inwvaders. These invading plants, not normally
present, in the climax vegetation, include brush, undesir-
able grasses, and weeds.

As the vegetation of a range site changes from predomi-
nantly decreaser to increaser and invader plants, the pro-
ductivity and general health of the range decline. To indi-

*This section prepared by HARLAND
tionist, Soil Conservation Service,

DIETz, range conservi-

cate the degree to which a range has deteviorated from its
potential, the following four classes of range condition are
recognized :

Ewcellent condition—76 to 100 percent of the present
vegetation is of the same composition as the orig-
inal vegetation. Decreaser plants dominate, and for-
age production is near the maximum for the site.
The plant cover and mulch encourage intake of
moisture and provide protection against erosion.

Good condition—51 to T5 percent of the present vege-
tation is of the same composition as the original
vegetation. A few of the decreaser plants have been
grazed out and replaced by increaser plants, but
the general productivity of the site is still good.

Fair condition—26 to 50 percent of the present vege-
tation is of the same composition as the original
vegetation. With increaser plants dominant and
weedy plants invading, production of palatable for-
age is unsatisfactorvy. Latter and cover are usually
inadequate to protect the soil against compaction
and erosion.

Poor condition—ILess than 25 percent of the present
vegetation is of the same composition as the orig-
inal vegetation. Invaders are abundant and very
few decreasers and increasers remain. Production is
unsatisfactory, and the plant cover and litter are
inadequate.

Good range management requires recognition of the
range site and determination of range condition. Range
condition classes may be determined at any time. Range
condition class guides, which catalog the plants commonly
found on each range site, ave kept current in the work unit
office of the Soil Conservation Service.

Forage production depends on the nature of the site, the
condition and vigor of the vegetation, and precipitation.
Management should be flexible enough to allow for varia-
tions 1n precipitation. Stocker cattle might be added dur-
ing periods of favorable rainfall when forage production
is high. During extended droughts, a reduction in the num-
ber of livestock might be necessary.

Short summer droughts are common in this section of
Oklahoma. During these periods, the deep-rooted climax
grasses 1n pasture that is in good or excellent condition
continue to grow, but shallow-rooted plants in pasture
that is in falr or poor condition become more or less dor-
mant. Many operators maintain feed reserves, mostly hay,
for use in-dry periods.

Descriptions of Range Sites

The soils of Washington County have been grouped into
10 range sites. Soils that produce similar kinds and
amounts of climax vegetation and that require and respond
to approximately the same management have been grouped
together. Descriptions of these sites, including estimates of
potential yields, follow. The range site classification of
each individual soil is shown in the “Guide to Mapping
Units.,” Borrow pits and Qil-waste land are not in any
range site.
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Loamy Bottomland range site

This site consists of the Alluvial land part of Breaks-
Alluvial land complex and soils of the Mason and Verdi-
gris series. It is on the bottom lands of the Caney River and
other streams. The slope ranges from nearly level to gently
sloping. The soils have excellent capacity for root growth
and moisture storage.

Tall warm-season grasses, chiefly big bluestem, indian-
grass, eastern gama, prairvie cordgrass, and switchgrass, are
the dominant decreasers in the climax vegetation. Tall
dropseed, meadow dropseed, purpletop, knotroot bristle-
erass, and longspike tridens arve the principal increasers.
Broomsedge, ironweed, giant ragweed, seacoast sumpeed,
white snakeroot, and coralberry are the most common
invaders.

A few elm, sycamore, walnut, pecan, chinquapin oak, and
hackberry trees grow naturally, mainly on streambanks and
in areas that are flooded frequently. The trees increase in
number if the site is overgrazed for a long time. Under the
trees grow shade-tolerant, cool-season plants, including
Canada wildrye, Virginia wildrye, and sedges.

This is the most productive site in the county. An acre
produces about 11,500 pounds of herbage (air-dry weight)
mn a year of favorable rainfall, and about 8,000 pounds in
a year of unfavorable rainfall.

Heavy Bottomland range site

This unit consists of Osage clay, a deep, nearly level soil
on the wide bottom lands along the Caney River and other
large streams (fig. 14). This soil takes in water very
slowly, is somewhat poorly drained, and is subject to
flooding. When dry, it hardens and cracks. The slope range
1s 0 to 1 percent.

On the better drained arveas, the dominant decreasers in
the climax vegetation are tall grasses, including eastern
gama, switchgrass, big bluestem, indiangrass, Florida
paspalum, Virginia wildrye, and Canada wildrye. On the
more poorly drained arveas, a nearly pure stand of prairie
cordgrass 1s the common decreaser. Important forbs on
this site are Maximillian sunflower and wholeleaf rosin-
weed. Tall dropseed, meadow dropseed, knotroot, bristle-
grass, western wheatgrass, and various sedges ave the
dominant increasers. Woody plants, such as elm, hack-

ard

Figure 14—Heavy Bottomland range site in excellent condition.
The grass, which is predominantly prairie cordgrass, has been
mowed for hay. Unmowed part represents 1 year’s growth,

berry, pecan, and walnut, are also common increasers. The
grincipnl invaders are coralberry, ironweed, common

roomweed, seacoast sumpweed, western ragweed, and
giant ragweed.

This site produces about 8,000 pounds of herbage (air-
dry weight per acre in a year of favorable rainfall, and
%bﬁut 5,000 pounds per acre in a year of unfavorable rain-

all.

Loamy Prairie range site

This range site, the most extensive in the county, con-
sists of soils of the Bates, Dennis, Eram, Newtonia, Olke-
mah, and Summit series and the Breaks part of the
Breaks-Alluvial land complex. These soils are moderately
deep to deep. They have a loamy surface layer and a slowly
permeable or moderately permeable subsoil. The slope
ranges from nearly level to moderately steep.

Tall grasses, including big bluestem, indiangrass, little
bluestem, and switchgrass, generally make up 80 to 90
percent, of the climax vegetation. Iiastern gama occurs on
this site, mainly on the lower slopes of Summit soils. De-
creaser legumes and forbs, including leadplant, catclaw
sensitivebrier, Illinois bundleflower, compassplant, and
perennial sunflower, usually grow on the better managed
ranges. Meadow dropseed, Scribner panicum, side-oats
grama, knotroot bristlegrass, heath aster, Missouri golden-
rod, and prairie sagewort are the principal increasers.
Splitheard bluestem, broomsedge bluestem, bitter sneeze-
weed, ironweed, lanceleaf ragweed, silver bluestem, old-
field three-awn, common broomweed, and western ragweed
are the chief invaders.

This site preduces about 7,000 pounds of herbage (air-
dry weight) per acre in a year of favorable rainfall, and
about 5,000 pounds per acre in a year of unfavorable rain-
fall.

Claypan Prairie range site

This site consists of the Parsons soil in Dwight-Parsons
silt loams, 0 to 1 percent slopes, and Parsons silt loam, 0
to 1 percent slopes. A heavy claypan subsoil, at a depth of
8 to 16 inches, slows the absorption of water and restricts
the growth of plant voots. The surface layer stays wet in
a rainy season but is droughty when rainfall is below
normal. Bven when in excellent condition, this site is only
moderately productive.

Big bluestem, little bluestem, switchgrass, and indian-
grass are the dominant decreasers in the climax vegeta-
tion. Overgrazing, especially during a prolonged drought,
causes rapid depletion of the more palatable vegetation.
Among the increasers are meadow dropseed, tall dropseed,
silver bluestem, knotroot bristlegrass, dotted gayfeather,
and heath aster. The principal invaders are common
broomweed, western ragweed, lanceleaf ragweed, seacoast
sumpweed, bitter sneezeweed, ironweed, oldfield three-awn,
Japanese brome, and broomsedge bluestem.

This site produces about 5,000 pounds of herbage (air-
dry weight) per acre in a year of favorable rainfall, and
about 2,500 pounds per acre in a year of unfavorable

ainfall.

Shallow Prairie range site

This site consists of Collinsville-Talihina complex, 5
to 20 percent slopes, and the Collinsville soil in Bates-
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Collinsville complex, 2 to 6 percent slopes. These soils are
on uplands. They are shallow or very shallow.

\V]hen this site is in excellent condition, the most abun-
dant decreaser plants ave little bluestem, big bluestem,
indiangrass, switchgrass, leadplant, catclaw sensltlvebuer
Virginia tephvosm, slendler lespedeza, and ashy sunflower.
’lhe more common increasers are tall dropseed, Scribner
panicum, purpletop, purple lovegrass, heath aster, and
goldenrod. Invaders include broomsedge bluestem, split-
beavd bluestem, ironweed, lanceleatf raoweed western rag-
weed, and bitter sneezeweed. Woody phnts, such as black-
berry, coralberry, sumac, hawthorn, and persimmon, are
common, and they thicken if overgrazing continues. It
often becomes necessary to spray for brush control in
order to speed recovery of the better native plants.

This site produces about 4,200 pounds of herbage (air-
dry weight) per acre in a year of favorable mmh]], and
about 2,500 pounds per acre in a year of unfavorable
rainfall,

Shallow Claypan range site

This site consists of the Dwight soil in Dwight-Parsons
silt loams, 0 to 1 percent s]opes It usually is associated
with the Claypan Praivie site. The dense, compact clay
subsoil, which is at a depth of 3 to 7 inches, is nearly im-
per \“IOUS to mmghuc and roots.

When this site is in excellent condition, the vegetation
is approximately 60 percent decreasers and 40 per cent in-
creasers. The dominant decreasers are little bluestem,
switchgrass, big bluestem, and Illinois bundleflower. The
prlnmpal mncreasers arve meadow dropseed, stlver bluestem,
blue grama, fall witchgrass, buftfalograss, heath ‘LStGI,
and dotted gayfeather. Tnvader plants include western
ragweed, bitter sneezeweed, oneseed croton, common
broomweed, pricklypear, tumblegrass, windmillgrass, and
oldfield three-awn.

This is the least productive site in the county. It pro-
duces about 2,500 pounds per acre of herbage (air-dry
weight) in a year of favorable rainfall, and about 1,200
pounds per acre in a year of unfavorable rainfall.

Very Shallow range site

This site consists of Sogn soils, 1 to 20 percent slopes,
which are very shallow, stony soils, usually 10 inches or
less in depth over limestone bedrock. The space for mois-
ture storage and for root growth is very limited.

Short grasses dominate on this site. They include hairy
grama, side-oats grama, and small amounts of little blue-
stem. Blue grama occurs occasionally along the western
edge of the county but is unusual in the “enstern part.
Amon o the numerous native legumes that grow on this site
ave catelaw sensitivebrier, prairie acacia, Tlinois bundle-
flower, wild alfalfa, roundhead prairie-clover, white
prairie-clover, and purple prairie-clover. Increasers in-
clude buffalograss, tumble windmillgrass, silver bhlesfem,
dotted g (me,fher noseburn, prick ]y])em, and various an-
nual p]fbnfs Spots of deep soils like those in the Loamy
Prairie range site oceur in crevices and pockets in the
limestone rock. These soils support taller grasses, mainly
big bluestem, indiangrass, switchgrass, and little bluestem.

This site produces about 3,000 pounds (air-dry weight)
per acre in a year of favorable rainfall, and about 1,000
pounds per acre in a year of unfavorable rainfall.

Sandy Savannah range site

This site consists of the Stephenville soil in Darnell-
Stephenville fine sandy loams, 2 to 6 percent slopes. It
occurs in association with the Shallow Savannah site along
the western edge of the county. The acreage is small. The
soil is moderately deep and deep and is well drained.

The original vegetation consisted of tall grasses and
scattered trees. Little bluestem, big bluestem, nldmnomss
switchgrass, and wildrye are the dominant decreasers. The
trees are mainly post oak, blackjack oak, and hickory. They
thicken if the site is overgrazed continually, Heath aster,
goldenrod, purpletop, pmp]e lovegrass, tall dropseed, and
Scribner panicum are the plmclp‘ﬂ increasers. Brooms-
edge bluestem, splitbeard bluestem, ironweed, marestail,
cma]beny, and persimmon are the ehief invaders. Brush
control is usually necessary to speed recovery of the better
grasses.

This site produces about 5,000 pounds of herbage (air-
dry weight) per acre in a year of favorable rainfall, and
about 3,000 pounds per acre in a year of unfavorable
rainfall,

Shallow Savannah range site

This site consists of Darnell stony sandy loam, 5 to 30
percent slopes, and the Darnell soil in Dairnell- Stephcn-
ville fine sandy loams, 2 to 6 percent slopes. The major part
of the site is on umeds along the western edge of the
county. The soils ave typically shallow or ver ¥y shallow and
stony. The loamy surface layer takes in moisture readily,
but the soils are so shallow that space for moisture storage
and root, development are limited.

The climax vegetation on this site consists of an open
stand of post oak, bhd*] ack oak, and hickory and a ground
cover of tall grasses. The most abundant decreaser grass on
the site is little bluestem. Other decreaser plants “include
big bluestem, indiangrass, switchgrass, slender lespedeza,
Stuves lespedeza, Tilinois tickel over, and hairy sunflower.

On much of this site, the stands of trees have gradually
thickened as a result of heavy grazing and annual burning
in past years. Some areas have a dense stand of brush,
which limits production severely. The principal increaser
grasses are purpletop, Scribner panicum, tall dropseed,
and purple lovegrass. The dominant invader plants are
broomsedge b]uestem splitbeard bluestem, ironweed,
mzu-esmﬂ, ragweed, and coralberry. Brush control fol
lowed by deferment. of grazing is usually necessary for
improvement of arveas that arve in fair or poor condition
(fig. 15).

This site produces about 3,800 pounds of herbage (air-
dry weight) per acre in a year of favorable 1(11111.111, and
about 1,800 pounds per acre in a year of unfavorable rain-

fall.

Savannah Breaks range site

This site consists of Rough stony land, which is char-
acterized by large boulders and outcrops of sandstone.
The slope is 30 to 60 percent, and runoff is excessive.

The vegetation consists of an open stand of post oak,
blackjack oak, and hickory and a ground cover of little
bluestem, big bluestem, indiangrass, and wildrye. The in-
creaser plants are post oak, blackjack oak, and associated
woody plants, halry grama, purpletop, green muhly,
Scribner panicam, and sedges. The common invaders are
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Figure 15.—Shallow Savannah range site in excellent condition.

The soil is Darnell stony sandy loam, 5 to 30 percent slopes. Control

of brush and deferment of grazing for 2 years have increased

forage production. In far right background is an area that has not
been treated for brush control.

broomsedge bluestem, splitbeard bluestem, marestail,
blackeyed susan, and ragweed.

This site produces about 2,000 pounds of herbage (air-
dry weight) per acre in a year of favorable rainfall, and
about 800 pounds in a year of unfavorable rainfall.

Woodland, Windbreaks, and Post Lots’

Little timber of commercial value remains in Washing-
ton County, but-some of the soils are suitable for wind-
break and post-lot plantings.

Native Woodland

The native woodland in Washington County is mostly
along the Caney River and its principal tributaries. The
soils are Osage clay, Verdigris soils, broken, Verdigris clay
loam, Verdigris silt loam, and Breaks-Alluvial land com-
plex. The best of the remaining native timber is on the
Verdigris soils. Scrub trees and cull trees grow on soils of
the Darnell and Stephenville series.

The better native trees on the bottom lands include pe-
can, cottonwood, sycamore, water oak, bur oak, hackberry,
elm, black walnut, and ash. Inferior trees in the rough or
rocky areas include blackjack oak, which is predominant,
and post oak. Scatteved redcedars grow on the shallow or
rocky soils.

In the past, a few stands of timber on the bottom lands
furnished some lumber and bullding material used lo-
cally. Even yet, small amounts of sawtimber ave cut inter-
mittently, but, except for pecan trees, little remains in the
way of trees of commercial size and quality. The soils on
which such trees grow, such as the Verdigris and Mason
soils, are among the best in the county for crops, tame
pasture, and meadow, and they are fast being cleared.

The remaining stands of trees have some value as wild-
life food and cover, as recreation areas, and to some ex-
tent as sources of fuel and fenceposts. Pecan and black wal-

Ry CuarLes I’. Burke, woodland conservationist, Soil Conser-
vation Service.

nut provide a harvest of nuts and are superior species for
furniture wood. Walnut is used for gun stocks. White ash,
which grows on clay soils of the bottom Jands, is used to
some extent for handle blocks.

Windbreaks

There is no great need for field windbreaks in Wash-
ington County, but farmsteads and livestock feeding areas
on the open prairie benefit from the shelter provided by
windbreaks. Through the Soil and Water Conservation
District, ranchers and farmers can obtain technical help in
planning, establishing, and maintaining windbreaks.

Post-Lot Plantings

Posts cut from most of the native trees are not durable
and have to be replaced frequently, but trees suitable for
posts can be grown on some of the soils. Black locust,
catalpa, and Osage-orange are suitable species. If planted
with ordinary care on suitable soils and properly managed,
trees of these species grow to adequate size within a rea-
sonable time, and repeated crops can be obtained at inter-
vals of 5 to 7 years. Cultivation during the first growing
season contributes to the survival and growth of the seed-
lings. Protection from fire and grazing is necessary.

Windbreak and Post-Lot Groups

The soils of Washington County have been placed in
three groups according to their suitability for windbreak
and post-lot plantings. Each group consists of soils that
have about the same potential for producing the same kinds
of trees under similar management. The “Guide to Map-
ping Units” shows which group each individunal soil is in.

Group 1

Group 1 consists of soils of the Bates, Dennis, Mason,
Newtonia, Okemah, Osage, Stephenville, Summit, and
Verdigris series, and the land type Breaks-Alluvial land.
These are moderately deep and deep, loamy and clayey,
nearly level to strongly sloping soils on bottom lands and
uplands. They are somewhat poorly drained to well
drained. The soils of this group are the best in the county
Tor post lots and farmstead windbreaks. (Farmstead wind-
breaks include windbreaks for livestock protection.)

Black locust, catalpa, and Osage-orange are suitable
species for post-lot plantings. Catalpa should be planted
only on the better aveas of the Breaks-Alluvial land com-
plex. Osage-orange does well on Osage clay and Verdigris
clay loam. Black locust is suitable for any of the soils
in the group. Broadleaf trees suitable for windbreaks
include American elm, Siberian elm, cottonwood, pecar,
sycamore, and black walnut. Suitable evergreens include
eastern redcedar and Arvizona cypress (winter-hardy
variety). -

Trees of commercial value grow on Verdigris clay loam,
Verdigris silt loam, and Osage clay.

Group 2

Group 2 consists of the soils of the Dennis, Okemah, and
Summit series. These ave moderately deep and deep, loamy,
very gently sloping and gently sloping, eroded, mod-
erately well drained and well drained soils on uplands.
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They have high to moderate moisture-storage capacity.
These soils are not well suited to post-lot plantings. Wind-
breaks are difficult to establish, and they require extra
effort in care and maintenance. Redcedar and Siberian elm
are the species best suited.

Group 3

Group 3 consists of soils of the Collinsville, Darnell,
Dwight, Eram, Parsons, Talihina, and Sogn series and
the Iand types Borrow pits, Oil-waste land, and Rough
stony land. These are very shallow to deep, loamy, nearly
level to very steep soils on uplands. They are somewhat
poorly drained to excessively drained. Becaunse of shallow-
ness, droughtiness, very steep slopes, clayey subsoils, and
toxic conditions, the soils in this group are not suitable for
post lots or windbreaks. There are no native woodlands of
commiercial value on these soils.

Wildlife

The important kinds of wildlife in Washington County
are quail, greater prairie chicken, mourning dove, fox
squirrel, rabbit, raccoon, mink, opossum, skunk, muskrat,
and beaver. There are small flocks of wild turkey and a
small population of deer. The predatory mammals are
coyote, bobcat, and red and gray fox. The predatory birds
include numerous species of hawks and owls. Songbirds of
many kinds are common. Some waterfowl utilize ponds
and impoundments during the migration season.

The availability of food and cover for wildlife coin-
cides in a general way with the soil associations. Descrip-
tions of the associations are in the section “General Soil
Map.”

The Dennis-Okemah-Parsons association has a low to
moderate potential as a habitat for quail, deer, furbearers,
and vabbit. The potential for squirrel is low because of a
lack of mast and den trees. The better habitat for quail and
rabbit occurs in the wooded sections along the prairie
drainageways. The potential for prairie chicken is high
because there are aveas of native grassland interspersed
with caltivated fields. The potential for fish production is
moderate. The watersheds are well vegetated, and tur-
bidity is only a minor problem.

The Collinsville-Talihina-Bates association is composed
mainly of native grassland and has a low potential for
deer, furbearers, squirrel, and turkey. Because of lack of
woody cover, the potential for quail, rabbit, and dove is
only moderate, but some cover suitable for these species is
present along streams and drainageways. Lack of culti-
vated fields limits the food supply. The potential for prairie
chicken is moderate.

The Summit-Sogn association is composed of grass-
land dissected with wooded stream courses. It has a low
to moderate potential for prairie chicken, rabbit, quail,
and dove. Cultivation is generally not practical, so the op-
portunity to provide food is limited. Some woody cover
occurs along drainageways and creeks. The Summit soils,
where they occur adjacent to woody cover, will support
plantings for wildlife. Small grain, sorghum, corn, and
alfalfa would add to the food supply. Ponds built in
Summit soils have a moderate potential for fish production.

The Osage-Verdigris association is composed of soils
on bottom lands. The vegetation on the Osage soils con-

sists of thick stands of pecan, walnut, ash, elm, and syca-
more trees. The Verdigris soils are intensively cultivated.
The habitat is favorable for squirrel, deer, turkey, rabbit,
and furbearers. The potential for quail is low because of
inadequate surface drainage of Osage soils. The potential
for development of marshy duck habitat is good on Osage
soils. The potential for production of fish is low because of
lack of suitable sites for ponds and the frequency of
flooding.

The Darnell-Stephenville association supports a woody
cover and an understory of grass. The potential for quail,
deer, turkey, dove, and rabbit is good. The Darnell soil is
not well suited to wildlife plantings, because of slopes and
stoniness. The Stephenville soils have a moderate potential
for wildlife plantings. Ponds built in Stephenville soils
have a low to moderate potential for fish production. Dar-
nell soils do not have suitable sites for ponds.

Engineering Uses of the Soils *

Some soil properties are of special interest to engineers
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, facilities
for water storage, erosion control structures, drainage sys-
tems, and sewage disposal systems. The properties most
important to engineers are permeability to water, shear
strength, compaction characteristics, soil drainage, shrink-
swell characteristics, grain size, plasticity, and reaction
(pH). Depth to the water table, depth to bedrock, and
relief are also important.

Information in this survey can be used to—

1. Make studies that will aid in selecting and develop-
ing industrial, business, residential, and recrea-
tional sites. )

2. Make preliminary estimates of soil properties that
are significant in the planning of agricultural
drainage systems, farm ponds, irrigation systems,
and diversion terraces. )

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

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

5. Correlate performance of engineering structurves
with soils, to develop information for overall plan-
ning that will be useful in designing and maintain-
ing engineering structures. )

6. Determine the suitability of the soils for cross-
country movement of vehicles and construction
equipment.

7. Supplement information obtained from other pub-
lished maps, reports, and aerial photographs for the
purpose of making maps and reports that can be
used readily by engineers.

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

With the use of the soil map for identification, the en-
gineering interpretations reported here can be useful for

1 Prepared by FrEpErick E. Keerer and WirniaMm E. HARDESTY,
civil engineers, Soil Conservation Service.
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many purposes. It should be emphasized that they may not
eliminate the need for sampling and testing at the site of
specific engineering works involving heavy loads and ex-
cavations deeper than the depths of layers here reported.
Even in these situations, the soil map is useful for planning
more detailed field investigations and for suggesting the
kinds of problems that may be expected.

Some of the terms used by soil scientists may not be
familiar to engineers, and some terms may have a special
meaning in soll science. These and other special terms are
defined in the Glossary.

Engineering Classification Systems

Two systems of classifying soils for engineering pur-
poses ave in general use: the AASHO system ® and the
Unified system.®

The AASHO system is used by highway engineers to
group soils according to engineering properties as de-

5 AMERICAN ASSOCIATION OF STATE HIGHWAY OQFFICIALS. STANDARD
SPECIFICATIONS FOR HIGH WAY MATERIALS AND METHODS OF SAMPLING
AND TESTING. Hd. 8, 2 v, illus. 1961.

S WATERWAYS HXPERIMENT STATION, COrrs OF KNGINEERS. THE
UNIFIED SOTL CLASSIFICATION SYSTEM. Tech. Memo. No. 3-357, v. 1,
illus. 1953.

termined by field performance of the soils in highways. In
this system, soils are placed in seven principal groups.
The groups range from A-1, consisting of gravelly soils of
high bearing capacity, to A~T, consisting of clayey soils
that have low strength when wet. Within each group, the
relative engineering value of the soil material is indicated
by a group index number. Group indexes range from 0
for the best material to 20 for the poorest.

In the Unified classification system, the soils are grouped
on the basis of texture, plasticity, and performance as ma-
terial for engineering structures. The soil materials are
identified as coarse grained, which are gravels (G) and
sands (8); fine grained, which are silts (M) and clays
(C); and highly organic soils (O). In this system, clean
sands are identified by the symbols SW and SP; sands
that contain fines of silt and clay, by the symbols SM and
SC; silts and clays that have a low hquid limit, by the
symbols ML, and CL; and silts and clays that have a high
liquid limit, by the symbols MH and CH.

Agricultural scientists of the U.S. Department of Agri-
culture classify soils according to texture.” In this system,

TUNITED STATES IDEPARTMENT OF AGRICULTURE. SOIL SURVEY MAN-
UATL. Agr. Handbook No. 18, 503 pp., illus. 1951.

TasLe 3.—Estimated engi-

Hydro- Depth
Series and map symbols Depth to logic from
bedrock soil surface
group
Feet Inches
Bates (BaC, BcC) - - o e 2-4 B 0-12
For the Collinsville part of unit BcC, see the Collinsville series in this table. 12-34
34
Borrow pits (Bp).
Properties variable.
Breaks-Alluvial land (Bk).
Properties variable.
Collinsville (CtE) e 1 C 0-6
For the Talihina part of this unit, see the Talihina series in this table. 6-10
10
Darnell (DaF, DsC) - o e 1 C 0-15
For the Stephenville part of DsC, see the Stephenville series in this table. 15
Dennis (DtB, DtC, DtC2) . . L L e il 3-6 C 0-10
10-15
15-52
Dwight (DWAY e 3-7 D 0-5
For the Parsons part of this unit, see the Parsons series in this table. 5-50
Eram (EcC, EcD) e 2-4 D 0-9
9-22
22
Mason (Ma) L il 104 | B 0-14
14-30
30-48

See footnote at end of table.
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texture depends on the proportional amount of the mineral
particles of different sizes. The soil materials are desig-
nated as cobblestones, gravel, sand, silt, and clay. Ravely is
a soil made up of particles of only one size, but a particle
size may be dominant in a soil so that the soil exhibits the
characteristics of material composed of that particle size.
TFor example, a soil that is 40 percent clay is called clay.
It feels slick, sticky, and plastic when wet. Texture is
closely associated with workability, fertility, permeability,
erodibility, and other important soil characteristics. Rep-
resentative groups, from finest to coarsest, are: (1) fine-
textured soils (clay, silty clay, and sandy clay); (2)
medium-textured soils (very fine sandy loam to silt) ; and
(8) coarse-textured soils (loamy sand and sand).

Engineering Interpretations of the Soils

T'o make the best use of the soil maps and the soil survey,
an engineer should know the properties of the soil ma-
terials and the condition of the soil in place. Table 8 gives
estimates of soil properties significant 1 engineering, and
table 4 (p. 30) gives some interpretations based on these
properties. Table 5 (p. 34) gives the results of laboratory
tests of selected soils.

The estimated properties shown in table 3 are based on

neering properties of the soils

typical profiles. If test data are available, the data shown
are for the modal, or most nearly typical, profile. If tests
were not made, the estimates shown are based on test data
obtained from similar soils in this county and other coun-
ties nearby or on past experience in engineering work.

For the hydrologic soil group, the entire thickness of the
soil profile shown in the table is considered. The soils are
classified in four hydrologic groups—A, B, C, and D. The
basis of the grouping is intake of water at the end of a
long-duration storm, after prior wetting and opportunity
for swelling, without consideration of the protective effect
of vegetation. Group A consists mostly of sandy soils that
have the lowest runoff potential. None of the soils of Wash-
ington County is in group A. Group D consists mostly of
clays that have the highest runoff potential.

Permeability refers to the movement of water down-
ward through undisturbed soil material. The estimates are
for the soil i place. They are based on soil structure and
porosity, without consideration of plowpans, surface
crusts, or other artificial restrictions.

Available water, in inches per inch of soil depth, is the
approximate amount of capillary water in a soil when
that soil is wet to field capacity. When the soil is air dry,
this amount of water will wet the soil material to a depth
of 1 inch without deeper percolation.

Classification Percentage passing Permea~ | Avail-
sieve bility able Shrink-
of least, water Reaction swell
permeable | capac- potential
USDA texture Unified AASHO No. 10 No. 200 layer ity
(2.0 mm.) | (0.074 mm.)
Inches per Inches per pH
. hour inch of soil
Fine sandy loam_ ____________________ ML A4 100 50-70 |__________ 0.12 5.6-6.5 | Low.
Sandy elay loam_ ____________________ CL A-6, A-7 100 60-80 0.8-2.5 .14 5.6-6.5 | Low to
Sandstone. moderate.
Loam.______________ . _______ ML-CL A-4 100 55-T5 | . _._. .14 5.6-6.5 | Low.
Sandy loam__._____________________. SM A-2, A4 100 30-50 | 2.5-5.0 .12 5.6-6.5 | Low.
Sandstone.
Fine sandy loam____________________. SM, ML | A-2, A4 100 30-60 2.5-5.0 .12 5.6-6.5 | Low.
Sandstone.
Silt loam_______ . ______ ML A-4 100 75-90 | ___. .14 | 5.6-7.8 | Low.
Clay loam._______________.________... ML, CL | A-4, A-6 100 75~95 |_________. .17 | 4.5-6. 0 | Moderate.
Clay loam.__________________________ CL A-6, A-7 100 75-95 | 0. 05~0. 2 .17 1 5.6-6.5 | Moderate.
Silt loam___ ________________________. MI-~CL A-4 100 75-90 |______.____ .14 5.1-6. 0 | Low.
Clay. . .. MH, CH | A-7 100 90-95 <0. 05 .17 | 6.1-8. 4 | High.
Clay loam___________________________ CL A-6 100 85-95 | _____ 17 5. 6-6. 5 | Moderate.
Clay--___-__-__-_, __________________ CH A-7 100 85-95 0. 5-0. 2 .17 6. 1-7. 0 | High.
Shale beds.
Silt loam._...__________ . ML A4 100 70-95 | ____ .14 6.1-7.0 | Low’
Silty elay loam_ _ ____________________ CL, ML | A-6 100 85-95 0.2-0. 8 .17 5. 6~6. 5 | Moderate.
Clayloam___________________________ CL A-6 100 85-95 |__________ .17 | 5.6-6.5 | Moderate.
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Hydro- Depth
Series and map symbols Depth to logic from
bedrock soil surface
group
Feet Inches
Newtonia (NeA, NeB) o e 2-5 C —
10-22
22-42
42
Oil-waste land (Od).
Properties variable.
Okemah (OkA, OkB, OKB2) Lo 3-7 C 0-16
16-20
20-60
OSAEE (O8] - - o o o e oo 104 D 0-50
Parsons (PaA) . e e 3-7 D 0-11
: 11-50
Rough stony land (Ro). ] .
Properties similar to those of Darnell soils.
S0EN (S0 - o o o oo O] D o_g
SbepNeNVILle - o oo 24 B 0-12
12-40
40
Summit (SuB, SUC, SUC2) oo oo e 2-6 C 0-16
16-62
AT RN - - o e - e e e e e e e e e e 1 D 0-6
6-10
10
Verdigris (Ve, Vd, V8) o o oo m o e oo oo 10--1 B 0-60

! Less than 1 foot.

Reaction refers to the degree of acidity or alkalinity of
the soil. Terms used to express each range are described
under “Reaction” in the Glossary.

Shrink-swell potential indicates the change in volume to
be expected when the moisture content of the soil ma-
terial changes. It is based on tests for volume change or
on observance of other physical properties of the soils. For
example, Osage clay is very sticky when wet, and it shrinks
extensively when dry. Hence, it has high shrink-swell po-
tential. In contrast, the A horizon of Darnell fine sandy
loam is nonplastic and has a low shrink-swell potential.

In table 4, ratings showing the snitability of the soils.

as sources of material for various uses are given, and some
features that affect the use of the soils for specified pur-
poses are listed. These features affect the selection of a
site, the design of a structure, or the application of prac-
tices for land treatment. The data in this table are evalu-
ated on the basis of the estimated data in table 3, on actual
test data in table 5, and on field experience.

For topsoil, normally only the surface layer of a soil
is rated. The suitability of this layer depends largely on
its texture and depth, Material is suitable for topsoil only
if it can be worked into a good seedbed, but it must be
clayey enough to resist erosion on steep slopes.

The suitability of soil material for select grading ma-
terial depends mainly on the grain size of the particles
and on the amount of silt and clay. Soils that are pre-
dominantly sand are good 1if a binder is added for co-
hesion. Clays are not suitable, because they compress under
a load and rebound when unloaded.

Suitability of soil material for road subgrade depends
on compaction characteristics, plasticity, and erodibility.
Gravelly, coarse-textured soils generally are best for sub-
grade. Highly plastic clays are poor.

Table 5 shows data obtained by laboratory tests of soil
samples collected during the survey of Washington County
and analyzed by the State Highway Department. Test data
for some of the other soils have been published in soil sur-
veys for other counties in Oklahoma.
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Classifieation Percentage passing Permea- | Avail-
sieve— bility able Shrink-
of least water Reaction swell
permeable | capac- potential
USDA texture Unified AASHO No. 10 No. 200 layer ity
(2.0 mm.) | (0.074 mm.)
Inches per Inches per
hour inch of soil pl .
Silt loam.__ .. ________. M1, CL A—4 100 70-95 (.. ________ .14 6. 1-6. 5 | Low.
Silty elay loam_ _____________________ ML, CL | A-6, A-7 100 85-95 |________. L 17 5. 6-6. 5 | Moderate.
Silty elay loam__ ____________________ MH A-7 100 90-98 0.8-2.5 17 5. 6~7. 3 | Moderate.
Limestone.
Silt loam___ . ___ ... ML A—4 100 80-95 | . _______. .14 6.1-7. 8 | Low.
Silty elay oam_ _ . ___________________ CL, ML | A-6, A-7 100 80-95 | _________ .14 7. 4-8. 4 | Moderate.
Silty elay._ - . _____ CL, CH | A-7 100 80-95 | 0. 05-0. 2 17 7. 4-8. 4 | Moderate
to high.
Clay. . o ____ CH A-7 100 75~90 <0. 05 .17 6. 1-7. 3 | High.
Silt loam___ ____ . ___ ML A-14 100 70-90 |- _.______._ .14 5.1-6.0 | Low.
lay. .o CH-MH | A-7 100 85-95 | <0.05 .17 | 6.1-8 4 | High.
Silty elay loam_ __ ___________________ ML, CL | A-4, A-6 100 85-95 0. 2-0. 8 .17 6. 6-8. 4 | Moderate.
Limestone.
Fine sandy loam_ __________________.__ SM, ML | A4 100 40-60 |- _________ .14 5.1-6. 0 | Low.
Sandy elay loam____________________. SC, CL A4 100 40~60 0.8-2.5 .14 | 4.5-5.5 | Low to
Sandstone. moder-
ate.
Silty clay loam_ __ _______________.____ CL, MH | A-6, A-7 100 85-95 | .. .__ 17 5. 6-6. 5 | Moderate.
Clay. CH, MH | A-7 100 90-98 | 0. 05-0. 2 .17 5. 6-8. 4 | High.
Clay loam___ . __ o _______ CL A-6 100 75~90 | .. ______ .17 5. 6-6. 5 | Moderate.
Clay . o oo .. CH, CL A-7 100 75~95 | 0. 05-0. 2 .17 5. 6-6. 5 | Moderate.
Shale and siltstone.
Clay loam or silt loam________________ CLor ML| A-4 or 100 75-95 0. 2-0. 8 17 5. 6-6. 5 | Low to
A-6 moder-
ate.

Nonfarm Uses of the Soils

Table 6 (p. 86) shows the degree and nature of limita-
tlons of each soil for the fo]]owmo uses : septic tank filter
fields; sewage lagoons; sanitary land fill; sites for low
buﬂdmos ]mvns, trees, and shrubs; small farms and gar-
dens; olf fairways; pienic ‘ueas, intensive play areas;
paths fmd trails; and parks. This information can be of
use to metropolitan planning commissions, city and county
governments, realtors, oil companies, contractors, and de-
velopers and users of recreational facilities.

Formation and Classification of the
Soils

In this section, the formation of the soils of ‘Washington
County and the (,](LSSlﬁ(/(li ion of the soils by higher cate-
gories are discussed.

Soil is the product of the interaction of five major fac-
tors of soil formation: climate, living organisms (espe-
cially vegetation), parent material 1ehef, and time.

Climate

The present climate of Washington County is warm and
moist. Presumably the climate that existed when the soils
were forming was similar. This kind of climate promotes

rapid soil deve]opment Although its effect is modified
locally by runoff, the climate is “aniform throughout the
county. Theleime, differences among the soils of the
county are not due to differences in climate.

Living organisms

Plants, animals, insects, bacterix, and fungi are impor-
tant in the formation of soils. Gains in organic matter
and nitrogen, gains or losses in plant nnLuentS, and altera-
Factors of Soil Formation
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Soils and map symbols

Suitability as source of—

Soil features affecting—

Farm ponds

Topsoil Sclect grading Subgrade Highway Agricultural
material location drainage
Reservoir area | Embankment

Bates (BaC)_ ... --___ Fair to good Fair to good._| Good___.____. Lateral in- Limited Features Not needed;
if soil mate- ternal seep- depth to favorable. good
rial is age. bedrock; natural
mixed. variable drainage.

secpage.
Bates-Collinsville com- | Poor; Collins- | Poor to fair___| Geod.___.____ Lateral in- Bedrock at Borrow mate- | Not needed,;

plex (BcC).

Borrow pits (Bp)

Properties variable__ .

Breaks-Alluvial land

complex (Bk).

Ccllinsville-Talihina
complex (CtE).

" Darnell (DaF)

Darnell-Stephenville

DsC)

Dennis (DtB, DtC,

DtC2).

Dwight-Parsons
(DwA).

ville part
shallow
over rock.

Poor; limited
in quan-
tity.

Poor; limited
in quan-
tity.

Poor; limited
in quantity
and gen-
erally
stony.

Poor; Darnell
part shal-
low over
rock.

Good to fair
in upper-
most 15
inches.

Poor; shallow
over dense
clay.

Unsuitable;
too clayey.

Collinsville
part fair to
good if
crushed.

Fair to good
if crushed.

Fair to good._ -

Unsuitable.___

Unsuitable..__

Poor; broken
topogra-
phy;
limited in
quantity.

Good__.__..._

Good; limited
in quantity;
sandstone
at depth of
about 1
foot.

Good______._

Poor; low
density;
difficult to
compact;
unstable
when wet.

Very poor;
highly
plastic;
high shrink-
swell po-
tential.

ternal seep-
age; bed-
rock at
depth of 1
to 2 feet.

Rough,
broken
topogra-
phy; bed-
rock at
depth of 1
to 5 feet.

Seepage along
shale beds;
steep
slopes sub-
jeet to
slides.

Seepage along
shale beds;
bedrock at
depth of
about 1
foot; steep
slopes.

Features
favorable,

Plastic below
a depth of
15 inches;
lateral in-
ternal
seepage.

Highly
plastic;
poor in-
ternal
drainage;
seasonal
high water
table.

depth of 1
to 2 feet;

high seep-
age.

Low seepage;
good natu-
ral im-
poundment
sites.

Moderately
steep
slopes; bed-
rock or
shale at
cdepth of 1
foot.

Steep slopes;
bed rock at
depth of
about 1
foot.

Variable
seepage;
limited
depth to
soft bhed-
rock.

Features
favorable.

Turbid water;
other
features
favorable.

rial limited.

Features
favorable;
borrow
material
limited in
some
places.

Borrow mate-
rial limited;
steep
slopes.

Borrow ma-
terial
limited;
steep
slopes.

Borrow ma-
terial
limited.

Features
favorable.

Hazard of
severe
cracking;
low sta-
bility.

good
natural
drainage.

Nonarable.

Nonarable.

Nonarable.

Not needed;
good
natural
drainage.

Not needed;
good
natural
drainage.

Seasonal
high water
table;
poor in-
ternal
drainage;
nearly
level to-
pography.
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Soils and map symbols

Suitability as source of—

Soil features affecting—

Farm ponds

Topsoil Select grading Subgrade Highway Agricultural
material location drainage
Reservoir area | Embankment
Eram (EcC, EcD)..____ Poor; shallow | Unsuitable; Very poor; Highly Shale at Hazard of Not needed;
over dense too clayey. high shrink- plastic; depth of 2 severe good
clay. swell po- poor in- feet; some cracking; natural
tential; ternal stones; low sta- drainage.
unstable. drainage; moderately bility.
cuts un- steep
stable. slopes.

Mason (Ma)eocoeoooo oo Good_ . _.____ Poor; plastic; | Poor; low Plastic be- Features Nearly level Not needed;
subsurface density; low a depth favorable. relief. good
material difficult to of about 1 natural
too clayey. compact; foot. drainage.

fast capil-
lary action.

Newtonia (NeA, NeB)__| Good._.______| Unsuitable; Poor; low Plastic; High seepage; | Compaction Not needed;
too elastic density; limestone limestone of granular good
and clayey. difficult to at depth of at depth of clay natural

compact; 2 to 5 feet. 2 to 5 feet. material drainage.
limestone difficult;
at depth of high
2 to b feet. seepage.
Oil-waste land (Od).
Properties variable.
Okemah (OkA, OkB, Poor to fair Unsuitable._..| Poor; low Plastic Features Nearly level Slow
0kB2). in upper- density; below a favorable. topography. internal
most 16 difficult to depth of drainage.
inches. compact; about 1
unstable foot.
when wet.
Osage (Os)ocecoooo__. Unsuitable; Unsuitable..__| Very poor; Highly Features Hazard of Slow
too clayey. highly plastic; favorable severe internal
plastic; poor for dug cracking; drainage;
high drainage; ponds. low subject to
shrink- subject to stability. flooding;
swell flooding. surface
potential. drainage
needed.
Parsons (PaA)______... Poor; shallow | Unsuitable..__[ Very poor; Highly Turbid water; | Hazard of Seasonal
over dense highly plastic; other severe high
clay. plastic; poor features cracking; water
high drainage; favorable. low table;
shrink- seasonal stability. very
swell high water slow
potential. table. internal
drainage.

Rough stony land (Ro).| Unsuitable; Fair to good Fair to good Steep slopes; | Steep slopes___| Steep slopes_._._| Nonarable.

limited in if crushed. except on large

quantity; steep boulders;

steep. slopes; subject to
large slides.
boulders.

Sogn (SoE) .. Unsuitable; Unsuitable....| Very poor; Very shallow | Very shallow | Borrow Nonarable.

very mostly to lime- to lime- material
shallow rock. stone -gtone bed- limited;
and rocky. bedrock; rock. low

very gentle stability.

292-292—68——3

to
moderately
steep
slopes.
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Suitability as source of— Soil features affecting—
Soils and map symbols Farm ponds
Topsoil Select grading Subgrade Highway Agricultural
material location drainage
Reservoir area | Embankment
Summit (SuB, SuC, Fair to poor; | Unsuitable..__| Poor; highly Highly Shale or Hazard of Not needed;
SuC?2). generally plastic; plastic; limestone cracking good
too clayey. high seasonal at depth of when dry; natural
shrink- seepage; 2 to 6 feet; low shear drainage.
swell slow other strength.
potential. internal features
drainage. favorable.

Verdigris (Ve¢, Vd, Vs)-_.| Good____..... Clay loam Fair to poor; | Flooding Features Nearly level Medium
unsuitable; unstable hazard; favorable topography. internal
silt loam when wet. unstable for dug drainage;
fair to when wet. ponds. occasional
poor; flooding;;
elastic. level

topog-
raphy.

tions in structure and porosity are among the changes
caused by living organisms.

Vegetation has affected soil formation in this county
more than other living organisms. The upland soils that
developed under prairie grass vegetation are generally
deeper, darker colored in the surface layer, and higher
in organic-matter content than the soils that developed
under trees.

Parent material

Parent material is the unconsolidated mass from which a
soil forms. Tt determines the limits of the chemical and
mineralogical composition of the soil.

The soils on the uplands of Washington County formed
from material weathered from sandstone, limestone, and
shale laid down during the Pennsylvanian geologic period.
Bates, Collinsville, Darnell, and Stephenville soils are ex-
amples of soils that formed from material weathered from
sandstone. Sogn, Summit, and Newtonia soils are examples
of soilg that formed from material weathered from lime-
stone. Eram, Dennis, Okemah, and Talihina soils are ex-
amples of sols that formed from material weathered from
shale.

The soils along the Caney River and other streams con-
sist of alluvial material deposited during the Recent geo-
logic epoch. Verdigris soils formed from the silt and sand
dropped near the streambed when these streams overflowed.
These soils are moderately well drained and moderately
slowly permeable. Osage soils formed from the clay and
silt that were dropped from slow-moving water at the
outer edges of the flood plains. Osage soils are somewhat
poorly drained and very slowly permeable.

Relief

Relief modifies the effects of climate and vegetation on
soil formation. In Washington County, the range in relief
is from nearly level to very steep. The soils that have
strongly developed horizons are those that are nearly level

or gently sloping. More strongly sloping soils generally
do not develop a prominent B horizon.

Time

Time, usually a long time, is required for the formation
of distinct horizons in soils. Differences in the length of
time that parent materials have been in place are commonly
reflected 1n the degree of development of the soil profile.
Young soils have very little profile development, and older
soils have well-expressed horizons.

Collinsville soils are young soils that lack development.
Except for darkening of their surface layer, Collinsville
soils retain most of the characteristics of their parent ma-
terial. Bates soils are older and have better developed
horizons. Bates soils formed from parent materials simi-
lar to those of the Collinsville soils, but they now have a
sandy clay loam subsoil that bears little resemblance to the
original parent material.

Pl'ocesses of Soil Formation

The processes that have most markedly influenced soil
formation in Washington County are accumulation of
organic matter, leaching of calcium carbonate and bases,
veduction and transfer of iron, and translocation of sili-
cate clay minerals.

The accumulation of organic matter in the surface layer
of the soils that formed under prairie grass gives that layer
a dark color and a granular structure. The Mason soils are
examples of such soils. They typically have a dark grayish-
brown Al horizon, about 14 inches thick, that is high in
organic-matter content. In soils that formed under trees,
the surface layer has accumulated less organic matter and
is lighter colored. The Stephenville soils are examples of
such soils. They typically have a grayish-brown A1 hori-
zon 5 inches thick over a light yellowish-brown A2 horizon
7 inches thick.

Calcium carbonate has been leached completely out of the
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profile of many of the soils, among them the Darnell and
Stephenville soils. In the Stephenville soils, the A2 horizon
is leached of bases, and the B horizon is leached to the
extent that base saturation is moderately low. In the Oke-
mah soils, bases have accumulated in the lower part of the
B horizon, and this }mrt of the profile is moderately alka-
line. These accumulations indicate the depth to which
water percolates.

Reduction and transfer of iron, a process called gleying,
is slightly evident in the somewhat poorly drained Parsons
soils. The grayish color of the subsoil indicates reduction
and loss of iron. Reddish-brown mottles and concretions
result from the segregation of iron.

Translocation of silicate clay minerals has contributed
to soil development in some soils of this county. In soils
affected by this process—the Stephenville soils, for exam-
ple—the eluviated A2 horizon is usually lighter colored
and lower in clay content than the B horizon, and clay
in the form of films in pores or on ped surfaces has accum-
ulated in the B horizon. Probably these soils had been
leached of carbonates and soluble salts before the trans-
location of silicate clays occurred.

Horizon differentiation is also affected by some factors
that retard the soil-forming processes. For instance, grass
brings bases to the surface, and this recycling of bases
prevents complete leaching and retards the formation of
an A2 horizon. Loss of soil through geologic erosion ham-
pers the formation of horizons in sloping soils, for exam-
ple, the Sogn and Collinsville soils. In other soils, the
Verdigris, for example, frequent deposition of new sedi-
ments prevents the development of distinet horizons.

Classification of the Soils

Soils are classified so that we may more easily remember
their significant characteristics, assemble knowledge about
them, see their relationships to each other and to the en-
vironment, and develop principles that help us to under-
stand their behavior and their response to manipulation.
First through classification, and then through the use of
soil maps, we can apply our knowledge of soils to specific
tracts of land.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 ® and revised later.’ The system currently
used was adopted by the National Cooperative Soil Survey
in 1965. This current system is under constant study.
Readers interested in the development of the system should
refer to the latest literature available.1® 1

In the current system, classes are defined in terms of
observable or measurable properties of soils. The prop-
erties that are considered have been so selected that the
result is the grouping of soils of similar genesis. The

® BALDWIN, MARK ; KELLOGG, CHARLES E.; and THORP, JAMES. SOIL
CLASSIFIOATION. U.S. Dept. Agr. Ybk. pp. 979-1001. 1938.

®Taorp, JAMES, and SMITH, GUY D. HIGHER CATEGORIES OF SOIL
CLASSIFICATION : ORDER, SUBORDER, AND GREAT BOIL GROUP. Soil Seci.
67: 117-126. 1949.

* S1MONSON, RoY W. SOIL CLASSIFICATION IN THE UNITED STATES.
Science, v. 137, No. 3535, pp. 1027-1049, illus. 1962.

“ UNITED STATES DEPARTMENT OF AGRICULTURE. SOIL CLASSIFICA-
TION, A COMPREHENSIVE SYSTEM, 7TH APPROXIMATION. 265 pp., illus.
1960. [Supplement issued in March 1967]
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system has six categories. Beginning with the most in-
clusive, these categories are the order, the suborder, the
great group, the subgroup, the family, and the series.
Table 7 (p. 88) shows the classification of the soils of the
county according to these categories. It also shows the
classification according to one category—the great soil
group—of the 1938 system.

Following are brief descriptions of each of the categories
in the current system.

Order—The properties used to differentiate between
orders are those that tend to give broad climatic group-
ings of soils. Three soil orders are recognized in Wash-
ington County: Inceptisols, Mollisols, and Alfisols.
Inceptisols most commonly occur on young but not recent
land surfaces. Mollisols are mineral soils that have a
soft, dark-colored surface layer. Alfisols are soils that
have a clay enriched B horizon that is high in base
saturation.

Suborder.—Each order is divided into suborders, mainly
on the basis of those soil characteristics that seem to
produce classes having the greatest genetic similarity.
The climatic range is narrower than that permitted in
the order. The soil properties considered reflect mainly
either (1) the presence or absence of waterlogging, or (2)
differences resulting from the climate or vegetation.

Great group—~Kach suborder is divided into great
groups on the basis of uniformity in the nature of the
major soil horizons and their sequence in the profile. The
horizons considered are those in which clay, iron, or
humus have accumulated or those that have pans that
interfere with the growth of roots or the movement of
water. The soil features considered are the self-mulching
properties of clays, soil temperature, major differences in
chemical composition (mainly in content of calcium,
magnesium, sodium, and potassium), and the like.

ubgroup.—Hach great group is divided into subgroups,
one representing the central (typic) segment of the great
group, and others, called intergrades, having properties of
one great group and also one or more properties of another
great group, suborder, or order.

Family—Families are established within a subgroup
mainly on the basis of properties important to the growth
of plants or to the behavior of soils when used in engineer-
ing. Among the properties considered are texture, miner-
alogy, reaction, soil temperature, permeability, thickness
of horizons, and consistence.

Series—Series are groups of soils in which the major
horizons are similar in important characteristics, except
for the texture of the surface layer, and in arrangement
in the profile. (See the section “How This Survey Was
Made.”)

General Facts About the County

The area that is now Washington County was a part of
the Louisiana Purchase of 1803 that was set aside for the
Cherokee Indians. The county was established in 1907,
when Oklahoma became a State.

Bartlesville, which was organized in 1897, became the
county seat. In 1907 the population of the county was
12,813. In 1960 it was 42,347. The city of Bartlesville had
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[Tests performed by the Oklahoma Department of Highways in accordance with standard

Shrinkage Volume
change
Oklahoma from
Soil name and location of sample Parent material report Depth | Horizon field
No. Lin:(t Ratio mois-
ture
equiva-
lent;
Inches Percent
Bates fine sandy loam:
1,500 feet N. of SE. corner of sec. 19, T. 28 N., R. | Sandstone and S0-9427 0-12 | Al 23 1. 59 7
14 . (Modal profile) shale. S0-9428 20-28 | B2t 15 1. 85 27
S0-9429 28-34 | B3 16 1. 86 26
Dwight silt loam:
NW. corner of SW14 sec. 29, T. 28 N., R. 14 E. | Shale. SO -9430 0-6 | Al 24 1. 57 5
(Modal profile) S0-9431 6-30 | B2t 12 1. 92 55
Mason silt loam:
1,290 feet, T. and 200 feet N. of SW. corner of sec. 16, | Old alluvium. S0-9422 0-7 | Al 20 1.72 4
T. 26 N., R. 14 . (Modal profile) S0-9423 24-54 | B2, B2t 18 1.82 24
Newtonia silt loam:
300 feet W. of NT. corner of SE sec. 9, T. 26 N., R. | Limestone. S0-9424 0-16 | Al 20 1.76 24
14 K. (Modal profile) S0-9425 24-36 | B2t 18 1.83 49
S0-9426 36-42 | C 14 1.91 83
Okemah silt loam:
970 feet N, of SW. corner of sec. 20, T.27 N,, R. 13 | Shale. S0-9435 0-12 | Al 20 1.75 14
E. (Modal profile) S0-9436 16-26 | B21t 12 1.98 64
S0-9437 26-40 | B22¢ 10 2.02 59
Parsons silt loam:
1,650 feet E. and 100 feet S. of NW. corner of sec. 31, | Shale. S0-9432 0-9 | Al 24 1.59 9
T. 28 N,, R. 14 Ii. (Modal profile) 50-9433 13-24 | B21t 11 1.98 57
S0-9434 24-38 | B22¢ 10 2.03 74
Summit silty elay loam:
400 feet W. of NTI. corner of sec. 24, T. 26 N., R. 13 | Limestone and S0-9419 0-8 Al 22 1. 64 46
. (Modal profile) shale. S0-9420 16-24 | B21¢ 15 1.91 74
S0-9421 24-34 | B22¢ 12 1.91 70

t According to Designation: T 88-57, “‘Mechanical Analysis of Soils,” in “Standard Specifications for Highway Materials and Methods
of Sampling and Testing,” pt. 2, Ed. 8 (1961), published by AASHO. Results by this procedure may differ somewhat from results obtained
by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by the hy-
drometer method, and the various grain-size fractions are caleulated on the basis of all the material, including that coarser than 2 milli-
meters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser than

a population of 27,878 in 1960. Next in size was the city
of Dewey, which had a population of 3,994. Other towns
are Copan (population 617), Ramona (546), Ochelata
(812), and Vera (125).

In 1897, the first commercial oil well was completed
near Bartlesville. The oil industry has been a major force
in the economy of the county.

Relief and Drainage

The relief of Washington County is generally rolling.
East of the Caney River is a prairie plain that ranges in
elevation from 700 to 860 feet. West of the Caney River
the slopes are stronger. Along the western border of the
county, an escarpment, 150 to 200 feet high and mainly
wooded, rises above the plain.

The Caney River, the major stream of the county, flows
in a southeasterly direction. Caney Creek and Cotton
Creek drain into the Caney River in the northern part of
the county. Coon Creek and Hogshooter Creek drain into
the Caney River in the west-central part of the county.
Double Creek drains into the Caney River in the southern
part of the county.

Climate *

Washington County has a warm-temperate, continental
climate. Changes between seasons are gradual, but seasonal
characteristics are well defined. Winters are open and sun-
ny. Cold, blustery weather occurs, but long periods of in-

¥ Ry STANLEY G. HOLBROOK, state climatologist, Weather Bureau.
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test data
procedures of the American Association of State Highway Officials (AASHO)]
Mechanical analysis ! Classification
Percentage passing sieve— Percentage smaller than— Liquid Plasticity
limit index AASHO Unified 2
No. 10 No. 40 No. 200 0.05 mm, 0.005 mm, 0.002 mm,
(2.0 mm.) (0.42 mm.) | (0.074 mm.)
____________ 100 66 44 20 15 31 6 | A-4(6) ML
100 99 77 62 40 35 43 18 | A-7-6(12) ML-CL
100 98 67 58 36 31 41 16 | A-7-6(9) ML-CL
100 98 89 79 24 16 32 8 | A-4(8) ML-CL
100 99 91 85 44 38 53 24 | A-7-6(16) MH-CH
____________ 100 91 77 21 16 26 1| A-4(8) ML
____________ 100 91 77 30 25 33 11 | A-6(8) ML-CL
____________ 100 95 85 35 28 35 8 | A-4(8) ML
308 91 85 80 47 39 46 13 | A-7-5(10) ML
100 99 96 94 75 67 69 25 | A-T-5(18) MH
100 99 91 83 26 20 32 9 | A-4(8) ML-CL
____________ 100 95 83 49 44 50 23 | A-7-6(15) MIL-CL
100 99 94 87 50 45 54 29 | A-7-6(18) CH
100 99 83 69 20 15 31 6 | A-4(8) ML
100 99 89 81 46 40 54 28 | A-7-6(18) CH
100 99 91 82 53 48 62 32 | A-7-5(20) MHA-CH
100 99 93 85 38 27 54 14 | A-7-5(12) MH
100 97 93 88 56 50 59 22 | A-7-5(17) MH
100 99 96 92 62 H4: 68 37 | A-7-5(20) MH-CIL

2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not

suitable for naming textural classes for soils.

2 SCS and BPR have agreed to consider that all soils having plasticity indexes within two points of A-line are to be given a borderline
classification. Examples of borderline classifications ohtained by this use are ML~CL and MH-CH.

3 For sample No. 80-9425, 100 percent passed the No. 4 sieve.

tense cold and heavy snow are not common. Spring is a
season of variable weather that brings the greatest amounts
and intensities of precipitation and the most frequent
occurrences of severe local storms. The heavy rains at this
time sometimes necessitate replanting of crops, but they
are beneficial because they fill farm ponds and provide ade-
quate moisture for initial growth of plants and a reserve
of moisture for the somewhat drier months of summer,
when crops are maturing. Summers are hot, but the hot
weather is modified by cool nights, breezes, and occasional
showers or thunderstorms. Fall is a transition period dur-
ing which mostly sunny weather is interrupted by a few
days of moderate to heavy soaking rain.

Table 8 (p. 39) gives temperature and precipitation data
based on records kept at the Weather Bureau at Bartles-
ville. The mean annual temperature, based on the Bartles-

ville records, is 59.7° F. Mean monthly temperatures range
from 86.4°, for January, to 81.8°, for July. The daily range
of temperature averages 25°. The lowest temperature of
record, which occurred on January 22, 1930, is —25°; the
highest, which occurred on July 14, 1954, is 115°. Tem-
peratures of 90° or above occur on an average of 81 days
a year, and temperatures of 100° or above on 16 days in 5
out of 6 years. In about 1 year out of 10 the temperature
reaches 110°. Freezing temperatures occur on an average
of 95 days a year. Subzero temperatures occur in 1 year
out of 2, and temperatures of —10° or below in 1 year out
of 9.

Table 9 (p. 40) shows average dates of specified low
temperatures, based on Bartlesville records. The average
dates vary somewhat from one part of the county to
another. The last freeze in spring has occurred as early as



36

SOIL SURVEY

TaBLE 6.—Limitations of

Soil series and map symbols

Degree of limitation for—

Septic tank filter

Sewage lagoons

Sanitary land fill

Sites for low

Lawns, trees, and

fields buildings shrubs
Bates (BaC)o oo o Severe: rock at Severe: rock at Severe: rock at Slight_._______.__ Slight_ . ________.
2 to 4 feet. 2 to 4 feet; 2 to 4 feet.
variable seep-
age.
Bates-Collingville complex Severe: rock at Severe: rock at Severe: rock at Slight_ .. __.__..__. Severe:
(BcC). 1 to 2 feet. 1 to 2 feet. 1 to 2 feet. droughty; rock
at 1 to 2 feet.
Borrow pits (Bp) o - oo oo oo o | e e e ||
Properties variable_ - - _ | e e e | e e |
Breaks-Alluvial land complex Severe: rock at Severe: Breaks Severe: limited Severe: limited Severe: Breaks
Bk). 1 to 5 feet; have 12 per- area; Alluvial area; Alluvial shallow and
Alluvial land cent slopes; land subject to land subject to droughty; Allu-
subject to Alluvial land flooding. flooding. vial land sub-
flooding. subject to ject to flooding.
flooding.
Collinsville-Talihina complex Severe: moder- Severe: moder- Severe: moder- Severe: moder- Severe: droughty;

(CtE).

Darnell (DaF)_.___ ... ..__._

Darnell-Stephenville (DsC)__.__

Dennis (DtB, DiC, DtC2)._____

Dwight-Parsons (DwA)__.__._

Eram (EcC, EcD)_ oo ____._

Mason (Ma)_ .. __.

Newtonia (NeA, NeB)_. . __.__.

Oil-waste land (Od)_---_______

Okemah (OkA, OkB, OkB2)___

ately steep
slopes; rock or
shale at 1 foot.

Severe: steep
slopes; rock at
about 1 foot.

Severe: rock at 1
to 4 feet.
Severe: percola-

tion rate slow.

Severe: percola-
tion rate very
slow.

Severe: percola-
tion rate slow.

Moderate: perco-
lation rate
slow.

Severe: rock at
2 to 5 feet.

Severe: percola-
tion rate very
slow; high cor-
rosion potential.

Severe: percola-
tion rate slow.

ately steep
slopes; rock or
shale at 1 foot.

Severe: steep
slopes; rock at
about 1 foot.

Severe: high
seepage; rock at
1 to 4 feet.

Slight. ... ___.__

Slight. ... ____.._

Slight to severe:
some moder-
ately steep
slopes.

Slight._.._______.

Severe: frag-
mented lime-
stone at 2 to 5
feet; variable
seepage.

Severe: highly
saline; proper-
ties variable.

Slight. ... __.____

ately steep
slopes; rock or
shale at 1 foot.

Severe: steep
slopes; rock at
about 1 foot.

Severe: rock at 1
to 4 feet.

Moderate: diffi-
cult to exca-
vate when wet.

Severe: difficult
to excavate.

Severe: difficult
to excavate;
some steep
slopes.

Moderate: frag-
mented lime-
stone at 2 to 5
feet.

Severe: proper-
ties variable.

Moderate: diffi-
cult to exca-
vate when wet.

ately steep

slopes.
Severe: steep
slopes.
Moderate: rock

at 1 to 4 feet.

Moderate: mod-
erate shrink-
swell potential.

Severe: high
shrink-swell
potential; poor
internal drain-
age.

Severe: high
shrink-swell
potential,

Moderate: mod-
erate shrink-
swell potential.

Slight- . ____._____

Severe: proper-
ties variable.

Moderate: mod-
erate to high
shrink-swell

potential.

shallow; moder-
ately steep
slopes.

Severe:
droughty;
shallow; steep
slopes.

Slight_ ... __.___._

Severe: droughty;
poor internal
drainage;
crusting.

Moderate:.
droughty; depth
to shale 2 to &
feet; slow in-
ternal drainage.

Severe: highly
saline; harren.

Slight- ... ...
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Degree of limitation for—Continued

shallow; moder-
ately steep slopes.

Severe: droughty;
shallow; steep
slopes.

Severe: rock at 1
to 4 feet; low
water-holding

capacity.
Slight_ ...
Severe: droughty;

poor internal
drainage; crusting.

Severe: droughty;
slow internal
drainage.

Slight___________.___

Slight_-____________

Severe: highly

saline; barren.

steep slopes;
stony; droughty.

Severe: steep
slopes; stony.

Moderate:
droughty; some-
what poorly
drained.

Slight to severe:
rocks; some
steep slopes.

Severe: barren.....

Slight-. ...

moderately steep
slopes.

Severe: steep

slopes.
Slight___ . ______.___
Slight___________..__
Moderate: tree-

less; somewhat
poorly drained.

Severe: barren;
properties
variable.

Slight_.__..________

steep slopes; rock
or shale at 1 foot.

Severe: steep
slopes; rock at
about 1 foot.

Severe: rock at 1
to 4 feet.

Moderate: some-
what poorly
drained.

Severe: too steep
in most places.

Slight________.____.
Slight_ .. ________.
Severe: barren;
properties
variable.
Slighte _oeeooooo oo

rock or shale at
1 foot.

Moderate: steep
slopes.

Moderate: tree-
less; somewhat
poorly drained.

Severe: barren;
properties
variable,

Small farms and Golf fairways Picnic areas Intensive play Paths and trails Parks
gardens areas

Slight__ .. .._____ Slight__ ... ___.__ Slight._..._.._____ Moderate: gentle Slight. .. ________ Slight.

slopes; rock at
2 to 4 feet.

Severe: droughty; Moderate: low Moderate: rock Moderate: gentle Slight__ .. _______ Moderate: rock
rock at 1 to 2 productivity; at 1 to 2 feet. slopes; rock at at 1 to 2 feet.
feet. coarse fragments. 1 to 2 feet.

Severe: Breaks Severe: broken Severe: broken Severe: limited Moderate: broken | Severe: few trees;
shallow and relief; Alluvial relief; Alluvial area; Alluvial relief; Alluvial Alluvial land
droughty; Alluvial land subject to land subject to land subject to land subject to subject to
land subject to flooding. flooding. flooding. flooding. flooding.
flooding.

Severe: droughty; Severe: moderately | Severe: treeless; Severe: moderately | Moderate: treeless; | Severe: moder-

ately steep;
rock or shale
at 1 foot.

Severe:
slopes.

steep

Slight.

Slight.

Moderate: tree-
less; somewhat
poorly drained.

Moderate:
less; some
steep slopes.

tree-

Slight.

Slight.

Severe: barren;
properties
variable,

Slight.
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Table 6.—Limitations of

Degree of limitation for—Continued
Soil series and map symbols
Septic tank filter Sewage lagoons Sanitary land fill Sites for low Lawns, trees, and
fields buildings shrubs

Osage (Os) oo _______ Severe: percola- | Severe: flood- Severe: flood- Severe: flood- Severe: flood-

" tion rate very ing. ing; difficult ing; high ing; droughty;
slow; flooding. to excavate. shrink-swell somewhat poorly
potential. drained.

Parsons (PaA) ... _._____ Severe: percola~ | Slight.___________ Severe: difficult | Severe: high Severe: droughty;
tion rate very to excavate. shrink-swell poor internal
slow. potential; drainage;

somewhat crusting.
poorly drained.

Rough stony land (Ro) - - .____ Severe: steep Severe: steep Severe: steep Severe: steep Severe: steep
slopes. slopes. slopes. slopes. slopes; shallow.

Sogn (SoE) oo _____ Severe: rock at Severe: rock at Severe: rock at Severe: rock at Severe: droughty;
1 foot or less. 1 foot or less. 1 foot or less. 1 foot or less. rock at 1 foot

or less.

Summit (SuB, SuC, SuC2)....| Severe: percola- Slight___.___._____ Moderate: rock Severe: high Slight__._________
tion rate very at 2 to 6 feet. shrink-swell
slow. potential.

Verdigris (Ve, Vd, Vs)_______. Severe: flood- Severe: flood- Severe: flood- Severe: flood- Slight: flooding._
ing. ing. ing. ing.

TasLE 7.—Classification of soil series
Current classification
Series 1938 classification by
great soil groups
Family Subgroup Order

Bates___ _____________ Fine-loamy, mixed, thermic...________ Typic Argiudolls_ _______ Mollisols_ . ______. Prairie soils.

Collinsville_ _ ________. Loamy, mixed, thermic___.__.______._. Lithic Hapludolls________ Mollisols . . _._____ Lithosols.

Darnell . _____________ Loamy, siliceous, thermie, shallow_.__. Typic Ustochrepts__..__. Inceptisols________ Lithosols.

Dennis___ .. ________ Fine, mixed, thermic..___.___________ Aquic Paleudolls________ Mollisols_ ... __._ Prairie soils.

Dwight_ .. __.________ Fine, montmorillonitic, mesic_ _.._____ Typic Natrustolls_ ______ Mollisols_ .. ______ Planosols.

Eram____________.___. Fine, mixed, thermic_________________ Aquic Argiudolls_ . ______ Mollisols_ ________ Prairie soils.

Mason. _ . ___________ Fine-silty, mixed, thermic._______.____ Typic Argiudolls_ _______ Mollisols_ . _______ Alluvial soils.

Newtonia_ _ . _________ Fine-silty, mixed, thermic____________ Typic Paleudols________ Mollisols_ . _.____. Reddish Prairic soils.

Okemah______________ Fine, mixed, thermic_..________..___. Aquic Paleudolls________ Mollisols_ ________ Prairie soils.

Osage .. _.____. Fine, montmorillonitic, noncaleareous, | Vertic Haplaquolls_______ Mollisols_ . _______ Alluvial soils.

thermie.

Parsons._____________ Fine, mixed, thermic.._______________ Mollic Albaqualfs________ Alfisols___________ Planosols.

Sogn_________________ Loamy, mixed, mesic... .. _______ Lithic Haplustolls_ ______ Mollisols_ ________ Lithosols.

Stephenville_ ______.___ Fine-loamy, siliccous, thermic.._______ Ultic Haplustalfs._______ Alfisols_.__ . _.____ Red-Yellow Podzolic

soils.

Summit. . ____________ Fine, montmorillonitic, thermic_______ Vertic Argiudolls_ _______ Mollisols. ________ Prairie soils.

Talihina__.___________ Fine, mixed, thermic, shallow_________ Typic Hapludolls________ Mollisols. - _______ Lithosols.

Verdigris. . _______.___ Fine-silty, mixed, thermic__.__________ Cumulic Hapludolls___.__. Mollisols_ _ _______ Alluvial soils.

February 28 and as late as May 4. The first freeze in fall
has occurred as early as October 1 and as late as Novem-
ber 2. The average length of the freeze-free season ranges
from 200 days in the northern part of the county to 210
days in the southern part.

The mean annual precipitation ranges from 85.5 inches
at Bartlesville to 37 inches in the southern part of the
county and 38.5 inches in the northeastern corner. At Bart-
lesville, annual precipitation totals over the past 55 years

have ranged from 19.84 inches, in 1963, to 67.64 inches, in
1915. Maximum monthly rainfall has ranged from 5.69
inches, in February 1915, to 17.87 inches, in May 1943. Once
in about every 2 years, as much as 3.5 to 6 inches of rain
falls in a day, most commonly in June or September. Sea-
sonal distribution of rainfall is as follows: 31 percent in
spring, 30 percent in summer, 26 percent in fall, and 13 per-
cent, in winter. The driest part of the year runs from the
first of October through March.
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Degree of limitation for—Continued
Small farms and Golf fairways Picnic areas Intensive play Paths and trails Parks
gardens areas

Severe: flooding; Severe: flooding; Severe: flooding; Severe: flooding; Severe: clayey Severe: clayey
somewhat poorly clayey surface; clayey surface; clayey surface; surface; some- surface; some-
drained; difficult somewhat poorly somewhat poorly somewhat poorly what poorly what poorly
to work. drained. drained. drained. drained. drained.

Severe: droughty; Moderate: Moderate: tree- Moderate: some- Moderate: tree- Moderate: tree-
poor internal droughty; some- less; somewhat what poorly less; somewhat less; somewhat
drainage; what poorly poorly drained. drained. poorly drained. poorly drained.
crusting. drained.

Severe: steep Severe: steep Severe: steep Severe: steep Moderate: steep Severe: steep
slopes; shallow. slopes; rocky. slopes. slopes. slopes. slopes.

Severe: droughty; Severe: rocky Severe: treeless..__| Severe: rock at 1 Moderate: rock at | Severe: treeless;
rock at 1 foot or surface. foot or less. 1 foot or less. rock at 1 foot
less. or less.

Slight._____________ Slight____ ... ______ Moderate: slow Slight._______..____ Stight. . ______._____ Moderate: tree-

permeability. less; high
shrink-swell
potential.

Moderate: flooding.| Severe: flooding_...| Moderate: flooding.| Severe: flooding....| Slight._________.__. Moderate:

flooding.
TaBLE 8.—Temperature and precipitation
[ALl data from Bartlesville, Okla. Period of record 1931-1960]
Temperature Precipitation
Two years in 10 will have at One year in 10
least 4 days with will have— Days with | Average
Month Average | Average Average snow depth of
daily daily total cover of | snow on
maximum | minimum Maximum Minimum Less More 1 inch days with
temperature temperature than— | than— | or more snow
equal to or equal to or cover
higher than— | lower than—
*F. °F. °F._ °F, Inches Inches Inches Number Inches
January_ ... 48.0 24.7 67 5 1. 56 0.5 3.6 3 2
February. ... ... _.__ 53.0 28.2 72 13 1. 56 L7 2.0 2 2
March. - _______________ 61.4 35.2 82 20 2. 25 .5 4.5 1 2
April __ .. 72.3 47.1 87 32 3.55 1.0 6.6 ® 4
May o __ 79.9 56. 3 90 43 5.20 1.9 9.4 | |-
June .. _________ 88.9 65.7 99 55 4.62 1.5 9.2 | |eooooo-
July_ . 94.2 69. 3 103 59 3.29 .4 E A P (I
August_ o . 94,2 68.1 106 57 2. 68 .6 6.0 || e --
September_ _ . ____________ 86. 8 59.3 99 45 4.21 .3 V2% I I IO
October._ .. .. ..___. 76.1 48.1 91 34 3.14 .3 /0 N PR ISR P
November_.....__________ 60.9 34.9 78 19 2.02 .2 5.4 Q) 2
December.____._.________ 51.0 27.8 68 13 1.47 .3 2.9 1 2
Year_ .o __________ 72.2 47.1 2104 301 35.55 26.5 49.2 7 2

I Less than 0.5 day.

2 Average annual highest maximum.

3 Average annual lowest minimum.
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TaBLE 9.—Probabilities of last freezing temperatures in spring and first in fall
[All data from Bartlesville, Okla. Period of record 1921-1950]

Dates for given probability and temperature
Probability
16°F. 20°F. 24°F, 28°F, 32°F,

Spring:

1 year in 10 later than.________ Mareh 13_________ March 27___.______ April 3___________ April 9. _________ April 17,

2 years in 10 later than._______ March 7__________ March 21_________ March 28_________ April 5___________ April 12,

5 years in 10 later than________ February 23______ March 11_._._____ March 17 _.____ March 27_________ April 2.
Fall:

1 year in 10 earlier than_______ November 17_____ November 11_____ October 29_______ October 22._ ___ __ October 13.

2 years in 10 earlier than. .. ___ November 25. ... November 17_____ November 3_.____ October 27_______ October 18.

5 years in 10 earlier than______ December 9___.___ November 28_____ November 16_____ November 4...____ October 28.

Between October and April, an average of 8.9 inches of
snow falls. In one winter out of eight, there is more than
15 inches of snow, and in one out of fifteen, more than 20
inches. In only one out of four winters is the total snowfall
3 inches or less. The greatest total for a month was 16.5
inches, in February 1918, and the heaviest fall in a day was
9.6 inches, on December 29, 1954. A record depth of 11
inches has been recorded twice, most recently in December
1954. Tven the heavier snowfalls usually melt within 2 to
6 days.

VV}i,nds eed averages 12 miles an hour over the year. The
average for a month ranges from 13 miles Ii?r hour, in
March, to 9 miles per hour, in August. Northerly winds
prevail in January and February, and southerly winds the
rest of the year. The relative humidity averages near 60
percent in the afternoon and 80 percent at night in winter,
and near 46 percent in the afternoon and 84 percent at
night in summer. Skies are clear during the daylight hours
on 126 days of the year. Lake evaporation averages 53
inches a year, and 72 percent of this total takes place be-
tween the first of May and the end of October. (Records on
wind velocity, relative humidity, sunshine, and evapora-
tion have not been kept at Bartlesville. Interpolations have
been made from records kept at nearby stations.)

In the past 91 years, 15 tornadoes have struck in the
county. Only eight affected towns, and none resulted in any
deaths. The most destructive one was on April 5, 1965,

Hailstorms severe enough to damage roofs, crops, and
automobiles occur once in 4 years. Hailstones as much as 3
inches in diameter have been observed.

Glossary

Alkali soil. A soil that has so high a degree of alkalinity (pH 8.5 or
higher) or so high a percentage of exchangeable sodium (15
percent or more of total exchangeable bases), or both, that
the growth of most crop plants is reduced.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Calcareous soil. A soil containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (flzz) visibly when
treated with cold, dilute hydrochloric acid.

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.

Claypan. A compact, slowly permeable soil horizon that contains
more clay than the horizons above and below it. A claypan
is commonly hard when dry and plastic or stiff when wet.

Complex, soil. A mapping unit consisting of two or more kinds of
soils that occur in such small individual areas or in such an
intricate pattern that they cannot be shown separately on the
soil map.

Concretions. Grains, pellets, or nodules, of various sizes, shapes, and
colors, consisting of concentrations of compounds or of soil
grains cemented together. The composition of some concretions
is unlike that of the surrounding soil. Calcium carbonate and
iron oxide are examples of material commonly found in con-
cretions.

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; will not hold together in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plastic—When wet, is 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 ; tends to stretch
somewhat and pull apart, rather than to pull free from other
material, ’

Hard.—When dry, is moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Cover crop. A cloge-growing crop grown primarily to improve and
to protect the soil between periods of regular crop production ;
or %1 crop grown between trees and vines in orchards and vine-
yards.

Diversion. A ridge of earth, generally a terrace, that is built to
divert runoff from its natural course and, thus, to protect areas
downslope from the effects of such runoff.

Drainage, natural. Refers to the conditions that existed during the
development of the soil, as opposed to altered drainage, which
is commonly the result of artificial drainage or irrigation but
may be caused by the sudden deepening of channels or the
blocking of drainage outlets. Seven different classes of natural
drainage are recognized.

Bzcessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have uni-
form color in the A and upper B horizons and have mottling
in the lower B and C horizons.
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Somewhat poorly dreined soils are wet for significant periods but
not all the time, and commonly have mottling below 6 to 16
inches in the lower A horizon and in the B and C horizons.

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, though
mottling may be absent or nearly so in some soils,

Very poorly drained soils are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light
gray, with or without mottling, in the deeper parts of the
profile.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has characteristics produced by soil-forming processes.

Humus. The well-decomposed, more or less stable part of the organic
matter in mineral soils.

Infiltration. The downward entry of water into the immediate sur-
face of soil or other material, as contrasted with percolation,
which is movement of water through soil layers or material.

Internal soil drainage. The downward movement of water through
the soil profile. The rate of movement is determined by the
texture, structure, and other characteristics of the soil pro-
file and underlying layers, and by the height of the water table,
either permanent or perched. Relative terms for expressing
internal drainage are anone, very slow, slow, medium, rapid,
and very rapid.

Liquid limit (soil engineering). The moisture content at which the
soil passes from a plastic to a liquid state. In engineering, a
high liquid Mmit indicates that the soil has a high content of
clay and a low capacity for supporting loads.

Mottled. Irregularly marked with spots of different colors that vary
in number and size. Mottling in soils usually indicates poor
aeration and lack of drainage. Descriptive terms are as fol-
lows: Abundance—few, common, and many; size—fine, me-
dium, and coarse; and contrast—faint, distinct, and promi-
nent., The size measurements are these: jfine, less than §
millimeters (about 0.2 inch) in diameter along the greatest di-
mension ; medinwm, ranging from 5 millimeters to 15 millimeters
(about 0.2 to 0.6 inch) in diameter along the greatest dimen-
sion; and coarse, more than 15 millimeters (about 0.6 inch)
in diameter along the greatest dimension.

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma. For example,
a notation of 10YR 6/4 is a color with a hue of 10YR, a value of
6, and a chroma of 4.

Permeability, soil. The quality of a soil horizon that enables water
or air to move through it. Terms used to describe rates of per-
meability, and their equivalent in inches per hour, are as fol-
lows: Very slow (less than 0.05), slow (0.05 to 0.20), moder-
ately slow (0.20 to 0.80), moderate (0.80 to 2.50), moderately
rapid (2.50 to 5.00), rapid (5.00 to 10.00), and very rapid (over
10.00).

Phase, soil. A subdivision of a soil type, series, or other unit in
the soil classification system, made because of differences in the
soil that affect its management but do not affect its classifica-
tion in the natural landscape. A s0il type, for example, may be
divided into phases because of differences in slope, stoniness,
thickness, or some other characteristic that affects manage-
ment.

Plastic limit (soil engineering). The moisture content at which a
soil changes from a semisolid to a plastic state.

Plasticity index (soil engineering). The numerical difference be-
tween the liquid limit and the plastic limit; the range in
moisture content within which the soil remains plastic.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction, because it is neither acid nor alkaline.
In words, the degrees of acidity and alkalinity are expressed

thus:
pH pH
Extremely acid.__ Below Neutral______.____ 6.6 to 7.3
4.5 Mildly alkaline.. 7.4 to 7. 8

Very strongly Moderately alka-

acid__________ 4.5 to 5.0 line e _ 7.9 to 8.4
Strongly acid._-_ 5.1 to 5.5 Strongly alkaline_ 8.5 to 9.0
Medium acid_.__. 5.6 to 6.0 Very strongly al-
Slightly acid_____ 6.1 to 6.5 kaline_________ 9.

1
and higher

Relief. The elevations or inequalities of the land surface, considered
collectively.

Sand. As a soil separate, individual rock or mineral fragments
ranging from 0.05 millimeter to 2.0 millimeters in diameter.
Most sand grains consist of quartz, but sand may be of any
mineral composition. As a textural class, soil that is 85 per-
cent or more sand and not more than 10 percent clay.

Silt. 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 tex-
tural class, soil that is 80 percent or more silt and less than
12 percent clay,

Slope, soil. The amount of rise or fall in feet for each 100 feet of
horizontal distance. It is normally expressed in percent. The
slope terms and their numerical equivalents used in this survey

are—
Percent
Level and nearly level ____ . ____________________ Oto 1
Very gently sloping lto 3
Gently sloping___________ . __ 3to 5
Sloping __—_ R - e Bto 8
Strongly sloping_ o _ 8to12
Moderately steep_ - 12 to 20
SO e 20+

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resnlting from the
integrated effect of climate and living matter acting upon
parent material, as conditioned by relief, over periods of time.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in a mature soil includes the A and B horizons. Generally,
the characteristics of the material in these horizons are unlike
those of the underlying parent material. The living roots and
other plant and animal life characteristic of the soil are
largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The prin-
cipal forms of soil structure are—platy (laminated), prismatic
(vertical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granuler. Structurcless soils are (1) single grain (each
grain by itself, as in dune sand) or (2) massive (the par-
ticles adhering together without any regular cleavage, as in
many claypans and hardpans).

Subseil. Technically, the B horizon ; roughly, the part of the profile
below plow depth.

Substratum. Any layer beneath the solum, or true soil; the C or R
horizon.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The plowed
layer.

Terrace. An enbankment, or ridge, constructed across sloping soils
on the contour or at a slight angle to the contour. The terrace
intercepts surplus runoff so that it either soaks into the soil
or flows slowly to a prepared outlet without harm, Terraces
in fields are generally built so they can be farmed. Terraces
intended mainly for drainage have a deep channel that is in
permanent sod.

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 loam, silt, sandy clay loam, clay
loam, silty clay loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may Dhe further divided by
specifying “coarse,” “fine,” or “very fine.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Topsoil. A presumed fertile soil or soil material, ordinarily rich in
organic matter, used to topdress roadbanks, lawns, and gardens.
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GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit
and that of the soil series to which the mapping unit belongs. The capability units
are not discussed separately, TFor a discussion of the suitability of a given soil for
crops and pasture and of the management needed, see the discussion of the mapping unit,
For a discussion of windbreak and post-lot groups, see pages 24 and 25. Other infor-
mation is given in tables as follows:

Acreage and extent, tablé 1, page 5. Engineering uses of the soils, tables 3, 4, and.
Predicted yields, table 2, page 20. 5, pages 26, 30, and 34, respectively,
Nonfarm uses of the soils, table 6, page 36.
Windbreak
and
De- Capability post-lot
scribed unit Range site group
on
Mapping unit page Symbol Name Page Number
Bates fine sandy loam, 3 to 5 percent slopes===---~= 5 | IIle-1 Loamy Prairie 22 1
Bates-Collinsville complex, 2 to 6 percent
slopes===~==ccrmcmmorcceem e e m e e 5
Bategm===mr==-mmem-cccmcnoccccooaeecoaoaoooan -- IVe-1 Loamy Prairie 22 1
Collinsville=-=-====----s-m-occccuoomcoocunnn -- Ive~-1 Shallow Prairie 22 3
BOrrow plt§=====---e---=sesmemcrmecscoccnocmomaconos 6 VIIIs=1 | =--==-=-==--=-- -- 3
Breaks-Alluvial land complex========-=-sc-ccccw-ua 6
Breakg=--=w===-=---m--—cmmemeocmemomm oo - Vie~1 Loamy Prairie 22 1
Alluvial land=--==------=-ccc-c-smuomoonoanun -- VIe-1 Loamy Bottomland 22 1
Collinsville=Talihina complex, 5 to 20 percent
slopes=======---oe-sccccmsommsnecmeocceoonmmaonn 6 VIs-1 Shallow Prairie 22 3
Darnell stony sandy loam, 5 to 30 percent slopes-- 7 ' VIIs-1 Shallow Savannah 23 3
Darnell-Stephenville fine sandy loams, 2 to 6
percent slopes=-=====~c-=-c~-cc--c-ccccmcmcnccoo- 7
Darnelle-===mmcccc-memmecccmccmanmmcs s m e - Ive-2 Shallow Savannah 23 3
Stephenville===-==~-=m-=s-crmccccoonescononoon -- IVe-2 Sandy Savannah 23 1
Dennis silt loam, 1 to 3 percent slopes=====~==«-= 8 IIe~1 Loamy Prairie 22 1
Dennis silt loam, 3 to 5 percent slopes==--======= 8 I1Te~-2 Loamy Prairie 22 1
Dennis silt loam, 3 to 5 percent slopes, eroded--- 8 IlIe-4 Loamy Prairie 22 2
Dwight~-Parsons silt loams, O to 1 percent slopes-- 9
Dwight=====-=---csccccmcccmncocnaeronccca—un -- Ivs=-1 Shallow Claypan 23 3
ParsonS=-=-=-=-----e-cecsmeemcecmmc—scsnsa==- -- IvVs-1 Claypan Prairie 22 3
Eram clay loam, 2 to 5 percent slopes===-========-- 9 Ive-3 Loamy Prairie 22 3
Eram clay loam, 5 to 15 percent slopes=-=-==w==--= 10 VIe-2 Loamy Prairie 22 3
Mason silt loam========cccmecc—cceococccnmoncnonann 10 I-1 Loamy Bottomland 22 1
Newtonia silt loam, 0 to 1 percent slopes=-=====-= 11 I-2 Loamy Prairie 22 1
Newtonia silt loam, 1 to 3 percent slopes===-==---= 11 IIe-2 Loamy Prairie 22 1
Oil-waste land=-~-=-==-v--cr---snocemcreraccnonocon 11 VIIIs=2 | =-==-c=cme-c-n- -- 3
Okemah silt loam, O to 1 percent slopes====-===-=== 12 I-2 Loamy Prairie 22 1
Okemah silt loam, 1 to 3 percent slopes==========- 12 ITe=~-1 Loamy Prairie 22 1
Okemah silt loam, 1 to 3 percent slopes, eroded--- 12 IIle-5 Loamy Prairie 22 2
Osage clay=-----===scecmcmm-om e mera e 12 ITIIw-1 Heavy Bottomland 22 1
Parsons silt loam, O to 1 percent slopes=====----= 13 IIs~1 Claypan Prairie 22 3
Rough stony land=---=----=-c-=-cceccmoumoonmeunmna 14 VIIs-2 Savannah Breaks 23 3
Sogn soils, 1 to 20 percent slopes==-====-==<------ 14 VIIs-3 Very Shallow 23 3
Summit silty clay loam, 1 to 3 percent slopes=~-=--- 15 ITle-1 Loamy Prairie 22 1
Summit silty clay loam, 3 to 5 percent slopes-=---- 15 I1iIle-3 Loamy Prairie 22 1
Summit silty clay loam, 1 to 5 percent slopes,
eroded=-=--=~--c--cc--sumonnomcudenr e e 15 IIIe-5 Loamy Prairie 22 2
Verdigris clay loam=---=-=-==m==cccsmcmccunoncnaan 16 ITw-1 Loamy Bottomland 22 1
Verdigris silt loam=========-=-c--s--e-mcceoccoaowsn 16 IIw-1 Loamy Bottomland 22 1
Verdigris soils, broken-=--=-===-cs-ce--w-n-nce----o 17 Vw-1 Loamy Bottomland 22 1




Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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