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HOW TO USE THIS SOIL SURVEY REPORT

THIS SOIL SURVEY of Love County,
Okla., contains information that can be ap-
lied in managing farms, ranches, and wood-
ands; in selecting sites for roads, ponds,
buildings, or other structures; and in appraising
the value of tracts of land for agriculture, in-
dustry, or recreation.

Locating Soils

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

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

Finding and Using Information

The “Guide to Mapging Units, Capability
Units, and Range Sites” can be used to find in-
formation in the report. This guide lists all of
the soils of the county in alphabetic order by
map symbol. It shows the page where each
soil is described, and the page for each group in
which the soil has been placed.

Individual colored maps showing the relative
suitability or limitations of soils for specific
purposes can be developed by using the soil map
and information in the text. Interpretations
not included in the text can be developed by
grouping the soils according to their suitability
or limitations for a particular use. Translu-
cent 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 lim-
itation can be colored yellow, and those with a
severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the soils
in the soil descriptions and in the discussions of
the interpretative groupings.

Foresters and others can refer to the sub-
section “Management of Woodland for Wind-
breaks and Post Lots” where the soils are
grouped according to their suitability for trees.

Game managers, sportsmen, and others con-
cerned with wildlife will find information about
soils and wildlife in the subsection “Manage-
ment of Wildlife Areas.”

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

Engineers and builders will find, under
“Ingineering Properties of Soils,” tables that
give engineering descriptions of the soils in the
county and that name soil features that affect
engineering practices and structures.

Scientists and others can read about how the
soils were formed and how they are classified in
the section “Genesis, Classification, and Mor-
phology of Soils.”

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

Newcomers in Love County may be especially
interested in the section “Gieneral Soil Map,”
where broad patterns of soils are described.
They may also be interested in the section
“General Nature of the County.”
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EXPLANATION
Series Year and Series Number

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

Series 1957, No. 23, Las Vegas-Eldorado Area, Nev. Series 1961, No. 42, Camden County, N.J.
Series 1958, No. 84, Grand Traverse County, Mich. Series 1962, No. 13, Chicot County, Ark,
Series 1959, No. 42, Judith Basin Area, Mont. Series 1963, No. 1, Tippah County, Miss.
Series 1960, No. 81, Elbert County, Colo. (Iastern Part)

Series numbers will be consecutive in each series year, up to and including the numbers shown in the foregoing
list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number.




SOIL SURVEY OF LOVE COUNTY, OKLAHOMA

BY ARMINE J. MAXWELL AND ROBERT REASONER, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULT URE IN COOPERATION WITH THE OKLAHOMA
AGRICULTURAL EXPERIMENT STATION

OVE COUNTY, in the south-central part of Okla-

homa (fig. 1), has an area of about 488 square miles.
The Red River forms its southern boundavy. The county
seat is Mavietta, which has a population of about 1,900
people.

LT 1

* .
Seate Agrimulrural Buparimens Station

Figure 1.—Location of Love County in Oklahoma.

The county is mainly agricultural, and the raising of
livestock is the main enterprise. Oil is produced in three
widely separated areas. The population of the county
decreased from 12,433 in 1920 to 5,862 in 1960. Many
small communities that formerly depended on farm trade
have been abandoned.

Much of the farmland in the county is in tame pasture
or range, but in 1959 about 8 percent was land from which
crops were harvested. Wooded areas occupy a much
smaller acreage than they formerly did.

How Soils Are Mapped and Classified

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

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they
observed steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds
of rock; and many facts about the soils. They dug many
holes to expose 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
classified and named the soils according to nationwide,
uniform procedures. To use this report efficiently, it is
necessary to know the kinds of groupings most used in a
local soil classification.

Soils that have profiles almost alike make up a soil series.
LExcept for different texture in the surface layer, all the
solls of one series have major horizons that are similar in
thickness, arrangement, and other important character-
istics. Each 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. Dougherty and Teller,
for example, are the names of two soil series. All the soils
in the United States having the same series name are
essentially alike in those characteristics that go with their
behavior in the natural, untouched landscape. Soils of
one series can differ somewhat in texture of the surface
soil and in slope, stoniness, or some other characteristic
that affects use of the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in tex-
ture, separations called soil types are made. Within a
series, all the soils having a surface layer of the same tex-
ture belong to one soil type. Teller fine sandy loam and
Teller loam are two soil types in the Teller series. The
difference in texture of their surface layers 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 affecting
their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil map
asone unit. Such soil types are divided into phases. The
name of a soil phase indicates a feature that affects man-
agement. Ior example, Teller fine sandy loam, 0 to 1
percent slopes, is one of two phases of Teller fine sandy
loam, a soil type that is nearly level or gently sloping.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries of
the individual soils on aerial photographs. These photo-
graphs show woodland, buildings, field borders, trees, and
other details that greatly help in drawing boundaries ac-
curately. The soil map in the back of this report was pre-
pared from the aerial photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit is nearly
equivalent to a soil type or a phase of a soil type. Itis
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2 SOIL SURVEY

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

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intricately mixed, and so small in size, that
it is not practical to show them separately on the map.
Therefore, they show this mixture of soils as one mapping
unit and call 1t a soil complex. Ordinarily, a soil com-
plex is named for the major kinds of soil in it, for example,
Windthorst-Darnell complex.

Also, two or more soils that normally do not occur with
any regularity in pattern or in proportions may be mapped
together. When this is done, the unit is called an undif-
ferentiated mapping unit and is named for its major soils.
Such groups of soils generally consist of two or more series.
At least one of the component soils of the group occurs in
every delineated area, but all of the component solls may
occur in some delineated areas, and more than one, but not
all, in others. The individual areas of component soils are
large enough so that they could be set apart on a detailed.
map. For the most part, however, the soils of the group
are similar enough in behavior that their separation s not
important for the objectives of the survey. An example of
an undifferentiated group is Chickasha and Zaneis loams,
1 to 3 percent slopes.

Other areas shown on most soil maps are so rocky, so
shallow, or so frequently worked by wind and water that
they scarcely can be called soils. These areas are shown on
a soil map like other mapping units, but they are given de-
scriptive names, such as Wet alluvial land or Eroded loamy
land, and are called land types rather than soils.

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

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to be
organized in a way that it is readily useful to different
groups of readers, among them farmers, ranchers, engi-
neers, and homeowners. Grouping soils that are similar
in suitability for each specified use Is the method of organi-
zation commonly used in the soil survey reports. DBased
on the yield and practice tables and other data, the soil
scientists set up trial groups, and test them by further
study and by consultation with farmers, agronomists, engi-
neers, and others. Then, the scientists 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 report shows, in
color, the soil associations in Love County, Okla. A soil

association is a landscape that has a distinctive propor-
tional 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 soil associations is useful to people who
want a general idea of the soils in 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 a certain
kind of farming or other land use. Such a map is not
suitable for planning the management of a farm or field,
because the soils in any one association ordinarily differ in
pattern of occurrence, depth, stoniness, drainage, and other
characteristics that affect management.

Seven soil associations are in Love County. Two are in
timbered areas of the uplands, two on bottom lands along
the Red River, one on high benches along the Red River,
and still another on areas-of prairie called blackland. The
one remaining association, in the extreme northwestern
corner of the county, consists of loamy and clayey soils
underlain by red beds.

1. Dougherty-Eufaula Association
Deep, sandy soils on nearly level to gently rolling uplands

This soil association occupies one large area between the
towns of Rubottom and Burneyville, and another area near
Thackerville. Smaller areas are 1n other parts of the
county. The large areas are rolling along their borders,
but they are nearly level to gently rolling in most places
(fig. 2) ; the small areas are also rolling (fig. 8). This
association occupies slightly more than 23 percent of the
county.

The Dougherty soils have a light-brown or brown, sandy
surface layer and a reddish, loamy subsoil. The Eufaula
soils have a light-brown or brown, sandy surface layer
that is thicker than the one in the Dougherty soils and a
reddish or pinkish loamy subsoil.

Minor soils of this association are the Windthorst,
Stephenville, Pulaski, Teller, and Minco. These soils oc-
cupy only a small acreage.

The soils of this association are used mainly for woods
pasture. Only about 15 percent of their acreage is in
cultivated crops, chiefly peanuts, cotton, and small grains.

Figure 2.—Nearly level soils of association 1. A large part of this
association is used for woods pasture, and some areas are suitable
for wildlife.
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Minco loom, O-1% siopes
Minco fine sandy loom, O-1% slopes
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Yahola fine. sandy loam
Lincoln soils
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Figure 3—A diagram showing typical relief in the southern part of (Ifove County and the relative position of the soils in associa-
tions 1, 3, and 6.

These soils are sandy and susceptible to wind erosion if
they are cultivated. They have low natural fertility and
require moderately large applications of fertilizer to
obtain satisfactory yields.

2. Windthorst-Stephenville Association

Deep, loamy soils on nearly level and gently rolling
wplands

This soil association consists mostly of rolling timbered
areas in the northern part of the county (fig. 4), but small
areas are scattered throughout the county. This associ-
ation covers nearly 34 percent of the county.

The Windthorst and Stephenville soils have a light-
brown or brown loamy surface layer. The subsoil of the
Windthorst soils is reddish or brownish and clayey, and
that of the Stephenville soils is reddish and loamy.

Minor soils 1n this association are the Dougherty, Eu-
faula, Darnell, Pulaski, and Vernon. These soils occupy
many small areas. ,

Most of the acreage in this association is used for range
and pasture. Only about 40 percent has been cultivated
but the areas that were formerly cultivated are now use
for pasture in most places. The soils in this association
are subject to severe gully erosion. They are fairly fer-
tile, but fertilizer is required for economical yields.

3. Teller-Minco Association

Deep, loamy soils on nearly level uplands

This soil association occupies high benches, mainly along
the Red River. Most of the areas are nearly level or

gently sloping, but some areas along drainageways are
moderately sloping. The typical relief and relative posi-
tion of the soils in association 3 are shown in figure 3. The
association occupies slightly more than 9 percent of the
county.

The Teller and Minco soils have a brownish loamy sur-
face layer. The subsoil of the Teller soils is yellowish
red, but that of the Minco soils is brownish.

Minor soils in this association are the Vanoss and
Brewer. The Vanoss soils have a brownish loamy surface
layer and subsoil. The surface layer of the Brewer soils
is grayish brown, but the subsoil is gray and clayey. The
Brewer soils are in the more poorly drained areas of the
association.

The soils of this association are used mainly for culti-
vated crops, chiefly cotton, peanuts, small grains, and
sorghum. The soils are fertile, but fertilizer is required
for favorable yields. The more sandy soils are susceptible
to wind erosion, and the gently sloping and moderately
sloping areas are susceptible to water erosion. In many
places deep gullies occur where water has accumulated
and has run off the benches.

4. Vernon-Renfrow-Chickasha Association

Deep to shallow, clayey and loamy soils on rolling uplands

This soil association is made up of rolling areas under-
lain by red beds. It isin the extreme northwestern corner
of the county (fig. 5) and covers slightly more than 1 per-
cent of the county.

The Vernon soils are shallow over red beds and have a
brownish loamy surface layer and a reddish or brownish
clayey subsoil. The Renfrow soils are deep and have a
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Figure {—Diagram showing typical relief and relative positions of the soils in associations 2 and 5 in the north-central part of Love County.
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Port loam
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Figure 5—Diagram showing typical relief in the northwestern corner of the county and the relative positions of the soils in
association 4.

dark reddish-brown loamy surface layer and a reddish
clayey subsoil. The Chickasha soils are deep or moder-
ately deep. They have a dark grayish-brown loamy sur-
face layer and a brownish loamy subsoil.

Minor soils in this association arve mainly the Zaneis
and Port. Windthorst, Stephenville, and Darnell soils,
however, also occupy small areas.

All of the acreage of the Vernon soils and most of the
acreage of the Renfrow and Chickasha soils is in range.
In cultivated areas the chief crops are cotton and small
grains. The soils in this association are somewhat
droughty and are susceptible to water erosion.

5. Roebuck-Navasota Association

Deep, clayey soils on bottom lands subject to frequent
flooding

This soil association occupies the wide flat bottom lands
along Walnut Bayou, and Simon, Clear, and Mud Creeks.
The areas are subject to frequent flooding. The typical
relief and relative position of the soils in association 5 are
shown in figure 4. The association covers nearly 4 percent
of the county.

The Roebuck and Navasota soils have a dark reddish-
gray clayey surface layer and a clayey subsoil. The sub-
soil of the Roebuck soils is reddish, however, and that of
the Navasota soils is dark gray and mottled.

Minor soils that occur mainly in this association are the
Axtell soils and Slickspots and Saline land. Small areas
of Port and Pulaski soils are also included.

This association is chiefly in range, even though there is
not much desirable vegetation for forage in most places.
The soils contain a large amount of clay, do not take in
water readily, and are droughty.

6. Miller-Yahola Association

Deep, clayey and loamy soils on bottom lands above nor-
mal overflow

This soil association occupies the nearly level bottom
lands along the Red River. The areas are above the level
normally reached by floodwaters. The typical relief and
relative position of the soils in association 6 are shown in
figure 3. This association makes up nearly 3 percent of
the county.

The Miller soils have a dark-colored, reddish or brown-
ish, clayey surface layer and a dark-red clayey subsoil.
The Yahola soils have a reddish loamy or sandy surface
layer and a loamy subsoil.

Minor soils of this association are the Norwood and
Lincoln. The Norwood soils have a surface layer of clay
loam and a loamy subsoil. The Lincoln soils have a loamy
or sandy surface layer and a sandy subsoil. They are
generally near a stream.

The Yahola, Miller, and Norwood soils are used mainly
for cultivated crops, chiefly alfalfa, corn, cotton, and small
grains. The Lincoln soils are droughty and are used
mostly for range and pasture. These soils have moderate
natural fertility, but fertilizer is required for sustained
satisfactory yields. The soils are frequently wet.
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Figure 6.—Diagram showing relief typical of the central part of the county and the relative positions of the soils in association 7.
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7. San Saba-Durant Association

Deep, clayey soils on gently sloping uplands

This soil association occupies one large area of gently

“sloping to rolling prairie around Marietta (fig. 6) and

small areas in the northeastern part of the county, It
covers about 18 percent of the county.

The San Saba soils have a dark-gray clayey surface
layer and a nearly black clayey subsoil that has granular
structure. They are gently sloping and are at the foot of
slopes in most places, The Durant soils have a dark-brown
loamy surface layer and a subsoil of brownish, plastic clay.
They are also gently sloping.

Small areas of Denton and Waurika soils are included
in this association. The Denton soils have a dark-gray
loamy surface layer and a dark-brown clayey subsoil.
They are generally on the tops and upper side slopes of
ridges and occur with the San Saba soils. The Waurika
soils have a dark-colored, grayish, loamy surface layer and
a grayish clayey subsoil. They are droughty. In most
places they occupy nearly level areas near the Durant, soils.

The more nearly level areas of this association are ex-
tensively used for cultivated crops, chiefly cotton, small
grains, and sorghum. The rolling areas are used for
range. The surface layer of these soils is likely to be re-

moved by severe sheet erosion, and the soils are susceptible
to slight gully erosion. Fertilizer is required for sustained
favorable yields.

Descriptions of the Soils

In this section the soil series in Love County are de-
scribed in alphabetic order and a typical profile is de-
seribed for each series. Each soil is then discussed, and
those characteristics of its profile that are different from
those of the typical profile are pointed out. Unless other-
wise indicated colors described are those for a dry soil.
The present use and some of the hazards that limit use are
also indicated.

A detailed description of a profile that is typical for
each series is given in the section “Genesis, Classification,
and Morphology of Soils.” Terms that are used to de-
scribe the soils and that may not be familiar to the reader
are defined in the Glossary at the back of the report.

The approximate acreage and proportionate extent of
the soils are shown in table 1, and their location is shown
on the detailed soil map at the back of the report. The
“Guide to Mapping Units, Capability Units, and Range
Sites” at the back of the report gives a list of the soils in
the county and the capability unit and range site for each.

TasLe 1.—Approximate acreage and proportionate extent of the soils

Soil Area | Extent Soil Area |Extent
Acres Percent Acres Percent
Axtell loam_ . _____ ... 515 . Pulaski fine sandy loam____________________.__ 5, 555 .8
Breaks-Alluvial land complex_____.____________ 10, 340 3.3 || Pulaski soils, frequently flooded_ ... ____________ 1, 607 .5
Brewer-Vanoss complex. - ..o ____.__._.______ 2,104 . 7 1| Renfrow silt loam, 1 to 3 percent slopes______._. 878 .3
Chickasha and Zaneis loams, 1 to 3 percent slopes. 810 .3 || Rocky brokenland.__________________.________ 6, 440 2.1
Claremore silt loam, 1 to 3 percent slopes... ... 789 .3 || Roebuck and Navasota elays. - ... _______.__.__ 4, 050 1.3
Clayey brokenland__ .. ______________________ 2,121 .7 || Sandy broken land_ _ _ _____ . _____.____.__ 2, 150 L7
Denton clay, 5 to 8 percent slopes___._______..__ 3, 947 1.3 (| San Saba-Denton clays, 1 to 3 percent slopes____| 4, 163 1.3
Denton-San Saba clays, 3 to 5 percent slopes.__.| 7,319 2.3 || Slickspots and Saline land - .. .. ___._..___.__ 1, 617 .5
Denton-Tarrant complex_ ... _________.._ 3, 364 1.1 || Stephenville fine sandy loam, 1 to 3 percent slopes_| 4, 948 1.6
Dougherty loamy fine sand, 0 to 3 percent slopes.| 16, 024 5.1 || Stephenville fine sandyloam, 3 to 5 percent slopes_| 3, 250 1.0
Dougherty loamy fine sand, 3 to 5 percent slopes__| 4, 754 1.5 || Stephenville fine sandy loam, 5 to 8 percent slopes_| 15, 627 5.0
Dougherty loamy fine sand, 5 to 8 percent slopes_| 21, 829 7.0 || Stephenville fine sandy loam, 1 to 5 percent slopes,
Dougherty soils, 0 to 3 percent slopes, eroded_ . __ 735 .2 eroded - - . 3, 844 1.2
Dougherty soils, 3 to 5 percent slopes, eroded.___| 3, 407 1. 1 || Stephenville-Windthorst complex, severely eroded.| 20, 984 6.7
Durant clay loam, 1 to 3 pereent slopes, eroded_ .| 1, 160 .4 ) Tarrant soils__ __ o a__ 3,294 1.0
Durant loam, 1 to 3 percent slopes._____________ 6, 175 2.0 || Teller fine sandy loam, 0 to 1 percent slopes_ .. __ 3, 450 1.1
Froded loamy land. .. ______________________ 2, 022 .6 || Teller fine sandy loam, 1 to 3 percent slopes. _.__ 6, 724 2.1
Fufaula fine sand, hummocky________________.__ 14, 429 4.6 || Tellerloam, 0 to 1 percent slopes_..__________.__ 2, 395 .8
Eufaula fine sand, undulating__ . ___________._.__ 9, 390 3.0 || Teller loam, 1 to 3 percent slopes____ .. _____.__ 2,613 .8
Gowen clay loam._ .. _________________.______.__ 1, 094 .3 || Vanoss loam, 0 to 1 pereent slopes_______._____.__ 1, 150 .4
Gowen loam_ ... ______ ... 2,422 . 8 |l Vernon-Chickasha complex_ ___ . _____________.__ 3, 090 1.0
Gowen soils, frequently flooded. - - . ____________ 3, 909 1. 3 || Vernon-Stephenville complex______________._.___ 936 .3
Labette clay loam, 1 to 3 percent slopes, eroded__ 241 .1 || Waurika loam___ ... 1, 266 .4
Labette loam, 1 to 3 percent slopes. ____________ 3, 666 1.2 || Wet alluvial land________ .. ___._.__.__ 2, 300 .7
Lela elay e 542 . 2 || Windthorst-Darnell complex______.___________._: 5, 400 1.7
Lincoln soilsa - o .. . 4, 486 1. 4 || Windthorst fine sandy loam, 1 to 5 percent slopes__| 2, 479 .8
Loamy alluvial land_ - ... ____________ 8, 647 2. 8 || Windthorst fine sandy loam, 1 to 5 percent slopes,
Miller elay - e 572 .2 eroded . . e 1, 588 .5
Minco fine sandy loam, 0 to 1 percent slopes..._. 4,104 1. 3 {| Windthorst-Stephenville fine sandy loams, 5 to 12
Minco fine sandy loam, 1 to 3 percent slopes__.__ 2,778 .9 percent slopes___ . ___ . ___._. 25, 096 8.0
Minco fine sandy loam, 3 to 5 percent slopes....._ 2, 093 .7 || Yahola fine sandy loam._ _ _______________.__._.__ 1, 852 .6
Minco loam, 0 to 1 percent slopes. . _._.______.__ 2, 163 .7 || Zaneis loam, 3 to 5 percent slopes_ . . ____._______ 463 .1
Norwood clay loam___ - ___ . ________.__ 1, 700 .5 Red Riverand Iakes______________________ 22,136 7.1
Port loam_ . _ . 494 .2
Port soils, frequently flooded._ .. _________._. 830 .3 Total . _ . ... 312, 320 | 100.0

788-887—66——2
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Axtell Series

In the Axtell series are deep, light-colored soils that
have a medium-textured surface layer and a fine-textured
subsoil. These soils are in the western part of the county.
They occupy only a small acreage on low benches along
Clear and Mud Creeks and are subject to occasional flood-
ing. The native vegetation is mamly post oak with mid
and tall grasses growing between the trees, but there are a
few other kinds of oaks and a few elms.

The upper part of the surface layer is grayish to brown-
1sh and has granular structure. 1t is loam about 4 inches
thick. The lower part is light brown and is structureless.
It is loamy and is about 6 inches thick in most places. The
subsoil is reddish and is about 4 feet thick. The upper
part is light clay that breaks to well-formed irregular
blocks 14 to 1 inch in diameter. The lower part is light-
red light silty clay. It breaks to weakly formed blocks, %4
to 34 inch in diameter, but the structure ranges to massive.
The subsoil is underlain by reddish material that is gen-
erally stratified sandy and clayey alluvium derived from
the red beds.

The surface layer is 3 to 18 inches thick and ranges from
loam to fine sandy loam in texture. The texture of the
underlying alluvium ranges from clay to stratified fine
sandy loam and clay.

The Axtell soils are similar to the Windthorst soils, but
they are on low stream benches rather than on uplands.
They occur with Slickspots and Saline land, but they are
less clayey and are lighter colored near the surface.

The Axtell soils take in water slowly. Only a small
amount of water is held available to plants.
These soils are mainly in woods pasture.

only a small amount of palatable forage

Axtell loam (0 to 1 percent slopes? {Ax).—This 1s the
only Axtell soil mapped in the county. It is on low al-
Tuvial benches along Sl.em' and Mud Creeks in the western

art of the county. It occupies only a small acreage and
15 dissected by a few small drainageways. In some places
the surface layer is fine sandy loam instead of loam, as in
the surface layer of the profile described for the Axtell
series. Some erosion has taken place, mainly in the sur-
face layer. In a few small areas, much of the surface
layer has been removed, and those areas are bare of
vegetation.

Included in the areas mapped as this soil are areas of
Roebuck and Navasota soils, mostly along small drainage-
ways. Roebuck and Navasota soils make up about 1 per-
cent of this soil. Also included are a few small areas
where Slickspot soils are numerous and a few small areas
of soils that are more clayey than the Axtell soils. The
Slickspot and clayey soils make up about 2 percent of the
acreage mapped as this soil.

This soil is used for grazing in most aveas. It is not
suitable for cultivation, but it is cultivated in some places.
Crop yields are low and stands are poor because the soil
is droughty and crusts over so badly that many seedlings
cannot emerge. Most of the water is lost as runoff.
Areas in range produce only a small amount of desirable
vegetation, which should be grazed lightly to protect it.
(Capability unit Vs-2; Claypan Savannah range site)

They produce

Breaks-Alluvial Land Complex

Breaks-Alluvial land complex (Ba).—Is made up of
land types that are deep or moderately deep and are med-
ium textured to fine textured. These land types are along
drainageways in most places, but they are on the sides of
hills in an area southeast of Marietta. They occupy the
moderately steep to steep sides and the enclosed valley
floors of drainageways in the central part of the county.

In the valleys the distance from the crest on one side to
the crest on the other side ranges from 50 to 1,000 feet. The
valley floors are 10 to 25 feet wide in most places, but none
are more than 100 feet wide. Small pieces of limestone
are scattered on most of the side slopes, and some large,
partly submerged limestone boulders occur in a few places
(fig. 7). Most areas of these soils consist of clayey ma-
terial that has weathered from calcareous shale.

The thickness of the soil material varies widely. The
thickness depends on the steepness of the slopes and on
the kind of underlying material. In most places drain-
age is somewhat excessive. In some places areas of Den-
ton soils are mapped with this complex. The included
Denton soils are on side slopes.

These land types are more stony than Denton clay, 5 to 8
percent slopes. In many places they are steeper than that
soil, and they are also steeper than the soils of the Denton-
Tarrant complex. Shale or limestone are nearer the sur-
face than in the soils of the Denton-Tarrant complex, and
the stones on the surface are larger.

These land types are not suitable for cultivation, and all
of the acreage is in range. Good range management, in-
cluding controlled grazing and deferred grazing, help to
keep the range productive and provide protection from
erosion. (Capability unit VIe—4; Blackclay Prairie range
site)

Brewer Series

In the Brewer series are dark-colored soils that have a
medium-textured surface layer and a fine-textured subsoil.
These soils are generally somewhat poorly drained. They
are mainly along the Red River. In some places areas of

Figure 7.—Area of Breaks-Alluvial land complex where partly sub-
merged limestone boulders occur.
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Slickspot soils are numerous, but there are only a few in
other places. The Brewer soils formed in alluvium on
benches along the Red River that normally are not flooded.
The alluvium is light brown and clayey, and it is distinetly
mottled with gray and brown in many places. The native
vegetation was mostly short and some mid grasses.

In most places the surface layer is brownish loam about
8 inches thick. It ismassive and is friable when moist and
hard when dry. The subsoil is grayish and clayey and is
about 4 feet thick. In many aveas it is faintly mottled
with brown and yellow. It breaks to moderately well
formed blocks 14 to 14 inch in diameter.

Brewer soils are similar to the Waurika soils, but they
do not have a lighter colored layer just above the subsoil.
They occur with the Vanoss soils, but they are less friable
than those soils and have a more grayish subsoil. The
Brewer soils are less red, but more gray, than the Renfrow
soils.

Most of the acreage of Brewer soils is cultivated, and the
crops are mainly small grains, cotton, and sorghum. If
rainfall is adequate, yields of crops that grow in spring are
fairly good, but most of the acreage is too doughty for
crops that grow in summer.

Brewer-Vanoss complex (0 to 1 percent slopes) (Bv).—
Most areas of these soils are along the Red River, but some
areas are along Mud, Clear, and Hickory Creeks. The soils
formed in alluvium. Brewer soils make up 75 to 90 percent
of the acreage.

Included in the areas mapped as these soils are some
arveas of Slickspot soils. Also included are a few other
small areas of Slickspots and Saline land, where the areas
of Slickspot soils are numerous.

The soils of this complex are generally droughty because
they have a firm, clayey subsoil. Most of the acreage is
cultivated, and the crops are mainly small grains and vetch,
cotton, and sorghum. In most areas crop yields are not
high. Because these soils crust over badly, stands of crops
are generally poor. Seeding crops that mature early and
that produce a large amount of residue, and leaving the
residue on or near the surface, will help to control crusting.
(Capability unit ITs-1; Brewer soils in Claypan Prairie
range site, and Vanoss soils in Loamy Prairie range site)

Chickasha Series

In the Chickasha series are dark-colored soils that have
a medium-textured surface layer and a moderately fine tex-
tured subsoil. These soils are on the prairie in the extreme
northwestern part of the county. They formed in material
weathered from sandy shale of the red beds. The native
vegetation was tall and mid grasses.

In most places the surface layer is brownish, friable loam
about 12 inches thick. It is easily worked and breaks to
weakly formed blocks of irregular shape that are 1/ to 1
inch in diameter.

The upper part of the subsoil is brownish, friable clay
loam about 10 inches thick. It breaks to weakly formed
blocks of irregular shape that are about 14 to 1 inch in
diameter. The lower part of the subsoil is yellowish,
friable clay loam that is mottled with red and is about 20
inches thick. It breaks to weakly or moderately well
formed blocks of irregular shape that are about 14 to 1
inch in diameter.

The thickness of the surface layer ranges from about 8
to about 15 inches. The surface layer is thinnest where
these soils are mapped with Vernon soils and thickest
where they are mapped with Zaneis soils. The texture of
the surface layer ranges to fine sandy loam in cultivated
fields where these soils have heen winnowed by wind, but
the texture is loam in areas that have not been plowed.

The Chickasha soils ocenr with and are somewhat similar
to the Zaneis soils, but they are more brownish and less
reddish than the Zaneis soils. They also occur with the
Vernon and Renfrow soils, but they have a less clayey
subsoil and are less reddish than those soils. Where the
Chickasha soils are mapped with Vernon soils, the slopes
range from 3 to 8 percent and the surface layer is 4 to 6
inches thinner than in less sloping areas.

The Chickasha soils are well drained and have medium
internal drainage. They absorb water well, and the loamy
texture throughout the profile allows them to store a large
amount of water for plants.

These soils are highly productive if they are properly
fertilized and well managed. The more sloping areas are
used mainly for grazing and are highly productive under
good management. Most of the less sloping areas arve culti-
vated, and the crops are chiefly small grains, sorghum;, and
cotton, o

Chickasha and Zaneis loams, 1 to 3 percent slepes
{ChB).—In this undifferentiated unit are gently sloping
soils of the prairie near the town of Orr. The areas are
dissected by small drainageways. Chickasha loam makes
up about 80 percent of the acreage, and Zaneis loam makes
up the rest. The Zaneis soil has a surface layer that is 2
to 4 inches thicker than that in the profile described for the
Zaneis series.

. Included in some areas mapped as these soils are small
areas of Renfrow soils. These included soils are along the
small drainageways.

The Chickasha and Zaneis soils are highly productive if
they are properly fertilized and are well managed. Small
grams and vetch, sorghum, and cotton are the principal
crops. ITirosion is the principal management problem. If
row crops are grown, the soils should be terraced and
farmed on the contour. Crop residue ought to be left on
or near the surface. (Capability unit ITe-1; Loamy
Prairie range site)

Claremore Series

In the Claremore series are dark-colored soils that have
a medium-textured surface layer and a moderately fine
textured subsoil. These soils are in the central part of the
county. They are shallow over limestone and formed
mainly in material weathered from limestone. This lime-
stone is reddish because it contains a large amount of iron
oxide. The native vegetation was mid and tall grasses.

The surface layer i1s reddish silt loam about 9 inches
thick. It has moderately well defined granular structure
and is friable when moist. The subsoll is reddish heavy
clay loam that breaks to moderately well formed irregular
blocks about 14 to 1 inch in diameter. It is friable when
moist and, very hard when dry, is about 10 inches thick,
and directly overlies limestone.

Depth of the limestone from the surface ranges from 12
to 30 inches. In most places the depth is about 19 inches.
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Claremore soils occur with the Tarrant soils, but they
are thicker over bedrock than those soils. They have a
surface layer that is similar to that of the Labette soils, but
they are less clayey and more friable than the Labette soils.
Also their profile is less deep.

The Claremore soils are well drained. Runoff is rapid
and internal drainage is medium.

Some of the acreage has been cultivated and then aban-
doned; it is now used for grazing. Because they are
droughty, these soils are better suited to small grains,
veteh, and other crops that grow in spring than they are to
crops that grow in any other season. Some areas have
been improved for tame pasture by planting bermudagrass
or King Ranch bluestem as the base sod.

Claremore silt loam, 1 to 3 percent slopes (CmB).—This
is the only Claremore soil mapped in the county. It isin
the central part of the county.

Included in some areas mapped as this soil are areas of
Tarrant soils. The Tarrant soils are along drainageways
in areas where much of the surface layer has been removed
by erosion. The Tarrant soils make up about 5 percent of
the acreage mapped as this sotl.

Most of the acreage has been cultivated and then aban-
doned; it is now used mainly for grazing. A few areas
have been improved for tame pasture by planting bermu-
dagrass or IXing Ranch bluestem as the base sod. In areas
that are still cultivated, the chief crops are small grains,
small grains and vetch, and sorghum. Crop yields are
improved if fertilizer i1s added, but the yields are not
high, because this soil is shallow over limestone and is
droughty. Cultivated areas ought to be seeded to crops
that egrow in spring. (Capability unit IITe-1; Loamy
Prairie range site)

Clayey Broken Land

Clayey broken land (Cn) is a moderately fine textured
or fine textured land type that is moderately sloping to
steep. It occupies two widely separated areas, one south
of Lake Murray State Park, and the other northeast of the
town of Orr. The slopes range from 3 to 30 percent. The
area south of Lake Murray State Park is moderately steep
or steep. As much as 20 percent of its surface is covered
by limestone boulders (fig. 8). The vegetation in that
area is mainly short and mid grasses, but there are also
many oaks and elms. The area northeast of Orr is mostly
moderately to strongly sloping and has only a few stones
on the surface. Only a few oaks or elms grow in that
areq.

The soil material varies greatly in color and in thick-
ness. Inmost places, however, it is 8 to 15 inches thick and
is calcareous. The underlying material ranges from red-
dish to grayish in color.

Clayey broken land has a more grayish and less reddish
color than the Vernon soil of the Vernon-Chickasha com-
plex. It is move grayish and less brownish than the Den-
ton soil that has slopes of 5 to 8 percent, and it is shal-
lower over the underlying material.

Included in the areas mapped as Clayey broken land
are small areas of Windthorst, Darnell, Vernon, and
Chickasha soils. All of these soils occur in the area north-
east of Orr, where sandstone and shale are near the sur-

Figure 8.—An area of Clayey broken land where much 6f the sur-
face is covered by limestone boulders.

face. The Windthorst and Darnell soils are in the area
south of Lake Murray State Park, where sandstone is
near the surface.

This land type is somewhat excessively drained. Run-
off is rapid, and internal drainage is medium. Erosion is
a hazard because this land type 1s steep and shallow.

This land type is not suitable for cultivation, and all of
the acreage is in range. The vegetation is mostly short
grasses that do not produce much forage. The areas need
protection from overgrazing. (Capability unit VIIs—4;
Shallow Prairie range site)

Darnell Series

In the Darnell series are steep, light-colored, moderately
coarse textured soils that are shallow over sandstone.
These soils are near Lake Murray State Park. They are
also in the northwestern part of the county, generally
where rocks crop out on the crowns of hills or near the
tops of slopes. These soils formed in material weathered
from coarse-textured sandstone (fig. 9). The native veg-
etation is post oak, blackjack .oak, tall grasses, and mid
grasses.

In most places the upper part of the surface layer is
light-brown fine sandy loam about 5 inches thick. It has
granular structure, but the aggregates are weakly formed.
The lower part is generally light-brown fine sandy loam
about 6 inches thick. It is structureless and contains
many fragments of sandstone.

The surface layer of these soils ranges from 2 to 18
inches in thickness. Its texture is fairly uniform fine
sandy loam,

Darnell soils occur with the Windthorst and Stephen-
ville soils, and they are mapped in a complex with the
Windthorst soils. They are more stony and are shallower
over bedrock than either the Windthorst or Stephenville
soils.

The Darnell soils are somewhat excessively drained.
Runoft is rapid, and internal drainage is medium. These
soils absorb water well, but because they are shallow, their
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Figure 9.—Profile of shallow Darnell soils of the Windthorst-
Darnell complex, underlain by sandstone.

water-holding capacity is low. Therefore, not much water
is available to plants.

Most of the acreage is in woods pasture. Even under
good range management, however, not much forage is
produced.

Denton Series

The Denton series consists of dark-colored soils that
have a moderately fine textured or fine textured surface
layer and a fine textured subsoil. These soils formed in
beds of clay weathered from marl and are in the central
part of the county. They are among the most important
soils for agriculture in the county. The native vegetation
was tall and mid grasses.

The surface layer is clay about 12 inches thick in most
places. It is very dark gray and is calcareous, has granu-
Iar structure, and is plastic when wet and hard when dry.
It shrinks and swells as the content of moisture varies.
The upper part of the subsoil is generally about 5 inches
thick and is plastic when wet and hard when dry. It
breaks to moderately well formed irregular blocks 14 to

1 inch in diameter. Generally the upper part of the sub-
soil is dark-brown clay, but about 20 percent, by volume,
is grayish, highly calcareous clay. The lower %Jart is high-
ly calcareous, light-brown clay that is generally about 15
inches thick. It is friable when moist and sticky when
wet, and it breaks to granules or to moderately well formed
blocks 1/ to 14 inch in diameter.

The texture of the surface layer ranges from clay to
silty clay Jloam. In a few areas there are small pieces of
limestone on the surface. The profile of these soils is 5
to 8 inches thinner in strongly sloping areas than in gently
sloping areas.

Denton soils occur with the San Saba, Durant, Wauri-
ka, and Labette soils, and they are all somewhat similar.
The Denton soils have a more granular structure than the
San Saba soils, are less clayey, and have a thinner surface
layer. They have a darker colored, more clayey surface
layer than the Durant and Waurika soils.

The Denton soils are moderately well drained, but their
internal drainage is slow. They absorb water well and
have high water-holding capacity. Natural fertility and
the content of organic matter are also high.

The gently sloping areas of these soils are cultivated,
and the crops are mainly cotton and small grains. Al-
though the soils are sticky when wet and are difficult to till,
crop yields are good under good management. The mod-
erately sloping or strongly sloping areas are used for
grazing in most places. Good range management, includ-
ing controlled grazing and deferred grazing, helps to keep
these soils productive.

Denton clay, 5 to 8 percent slopes (DcD).—This soil is
along drainageways. In most places it has a surface layer
of clay, but the surface layer is clay loam in some areas.
The surface layer is generally 5 to 8 inches thinner in the
steeper areas than it is in other arveas. It is thickest at the
lower edges of the slopes.

Included in the areas mapped as this soil are small areas
of Loamy alluvial land and a few areas of San Saba soils.
The San Saba soils are less steep than these soils.

Only a small acreage is cultivated, and the crops are
mainly small grains, small grains and vetch, and sorghum
used mostly for hay or for supplemental pasture. The cul-
tivated areas ought to be used only for close-growing crops.
A good cover maintained at all times will protect those
areas from erosion. This soilis well suited to range if con-
trolled grazing, deferred grazing, and other good range
management is used to maintain a vigorous stand of mid
and tall grasses. (Capability unit IVe-1; Blackelay
Prairie range site)

Denton-Sban Saba clays, 3 to 5 percent slopes (DdC).—
These soils are mapped as a complex because they occur in
such an intricate pattern that it is not practical to map
them separately. They are in the central part of the
county.

Denton soils, mainly on the upper parts of slopes in
gently rolling areas, make up about 65 percent of the acre-
age. They are underlain by partly weathered calcareous
clay. Generally the San Saba soils are near the bottom of
the slopes, where material that has washed down from
higher areas has accamulated. In most places the surface
layer of the San Saba soils in this complex is 3 to 6 inches
thinner than that of the San Saba soils in San Saba-
Denton clays, 1 to 3 percent slopes.
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Included in the areas mapped as these soils are a few
areas of steeper soils along small drainageways. Also in-
cluded are small areas of Loamy alluvial land along
drainageways.

About two-thirds of the acreage has been cultivated, but
most of this acreage is now abandoned. Part of it has
been reseeded and used for range or pasture, and part is
still cultivated. In the cultivated areas the chief crops
are small grains, small grains and vetch, cotton, and sor-
ghum. In the acreage that has been cultivated for long
Feriods, sheet erosion has removed much of the surface
ayer, but not many gullies have formed. Where there has
been little or no erosion, small grains, cotton, and sorghum
produce good yields. Terracing and farming on the con-
tour will help to protect the cultivated soils. brop residue
left on or near the surface also protects the soils from
sheet erosion. (Capability unit IIle-5; Blackelay
Prairie range site)

Denton-Tarrant complex (1 to 5 percent slopes) (De).—
The soils of this complex are mainly near the crowns of
rolling divides on the prairies in the central part of the
county. They occupy areas only 5 to 10 acres in size.
Fractured limestone underlies these soils at a depth of
only 5 to 15 inches, but the roots of grass grow through the
fractured limestone into the underlying soil material.

Denton soils make up about 80 percent, of the acreage in
most areas, but the proportion of Denton soils ranges from
as little as 40 percent to as much as 95. In most places the
Denton soils are on slopes above the Tarrant soils. The
Tarrant soils generally consist of a layer of soil material
that is shallow over fractured limestone. A few small
areas of the soils of San Saba-Denton complex, 1 to 3 per-
cent slopes, are included in the areas mapped as this
complex.

About half of the acreage has been cultivated and then
abandoned. Most of the acreage is now grazed and is
highly productive under good range management. Such
management, consists of controlling grazing so that the
maximum amount of forage is obtained and the more
desirable range plants can reproduce. (Capability unit
IVe-1; Denton soils'in Blackclay Prairie range site, and
Tarrant soils in Very Shallow range site)

Dougherty Series

The Dougherty series consists of light-colored soils that
have a coarse-textured surface layer and a moderately fine
textured subsoil. These soils are mainly in the southern
part of the county, but a smaller acreage is in the north-
eastern part near Lake Murray State Park. These soils
in the southern part of the county are near Thackerville
and near Burneyville, Rubottom, and Leon. Many of the
areas are on high benches along the Red River, but some
are on rolling terrain underlain by pack sand. The soils
are extensive and are important to the agriculture of this
county. In the southern part of the county these soils
formed mainly in old alluvium, and in the northern part
they formed mostly in pack sand. The native vegetation
was mainly dwarf oaks and other oaks and tall and mid
grasses between the trees.

In most places the upper part of the surface layer is
brownish loamy fine sand about 5 inches thick. It is very
friable when moist and soft when dry and is structureless.
The lower part is slightly lighter colored than the upper

SURVEY

Figure 10.—Profile of Dougherty loamy fine sand. This soil has a
thick surface layer as indicated by the spade, which is entirely
within the surface layer.

part and is generally about 20 inches thick (fig. 10). Itis
also very friable when moist and is strongly acid. The
subsoil is reddish sandy clay loam about 2 feet thick, Itis
friable when moist. The soil material in the subsoil
breaks to weakly formed, elongated blocks, 1 to 2 inches in
diameter. These blocks, in turn, break to weakly formed
blocks, of irregular shape, about 14 to 1 inch in diameter.

The thickness of the surface layer ranges from about 5
inches in eroded areas to about 30 inches in some of the
areas that are not eroded. In cultivated areas the surface
layer is light brown. This is bécause of the reduction in
organic matter and the mixing of the underlying light-
colored soil material with the surface soil. Where erosion
has occurred, the surface layer is reddish in many places
because of the mixing of the subsoil material into the sur-
face layer. Where these soils formed in pack sand, the
subsoil is generally less reddish and more yellowish than
where they formed in old alluvium,.

The Dougherty soils occur with the Eufaula soils.
Their profile is similar to that of the Eufaula soils, but
they have a thinner surface layer and a more clayey
subsoil.

The Dougherty soils are well drained.
and internal drainage is mediam.

Most of the acreage is grazed. In many areas, however,
the amount of desirable forage produced is small because
of the growth of woody plants. Many other areas, where
the woody plants have been killed by spraying, are now

Runoff is slow,
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fairly productive. Some of the nearly level areas are
cultivated, and the crops are mainly peanuts, cotton, and
small grains. Crops grown on these soils respond well to
fertilizer, but the soils require protection from wind
erosion. Some areas have been improved for tame
pasture and the pasture plants also respond well to
fertilization and proper management.

Dougherty loamy fine sand, 0 to 3 percent slopes
(DoB).—This scil is mostly on high benches along the Red
River. It is mainly north and east of Leon and near
Thackerville. In cultivated areas wind erosion has
caused the formation of hummocks in some places.
Included in the areas mapped as this soil are areas of a
soil that has a surface layer as thick as that of the Eufaula
soils.

Only about 40 percent of the acreage has been cleared
and tilled; the rest is still in stands of blackjack oak, post
oak, and hickory trees. In cultivated areas the main
crops are peanuts and small grains and vetch. Some areas
have been improved for tame pasture by planting weeping
lovegrass and bermudagrass. Spraying has been used to
kill the trees in some areas.

Natural fertility is low, and crop yields are low unless
fertilizer is applied. This soil needs to be protected from
wind erosion by leaving a large amount of crop residue
on or near the surface. (Capability unit ITIe-3; Deep
Sand Savannah range site)

Dougherty loamy fine sand, 3 to 5 percent slopes
(DoCJ.—This soil is on the side slopes of shallow drainage-
ways that run through the high benches along the Red
River. It is mainly north and east of Leon and near
Thackerville. In most places the surface layer is thicker
where this soil is on the lower part of the slopes than where
it is near the top.

Included in the areas mapped as this soil are areas of
Pulaski soils. These included soils are on the bottoms of
small drainageways.

Most of the acreage is in woods pasture or range, but
part of it is cultivated. The principal crops are small
grains and vetch and sorghum. Many of the cultivated
areas consist of this soil on the lower part of the side slopes
and of included Pulaski soils on the bottoms of shallow
drainageways.
as the result of runoff from the upper part of the slopes.
Where large areas have been cultivated, some gullies have
formed but only a small part of the surface layer has been
removed. Because this soil has low fertility, fertilizer
is necessary to obtain satisfactory crop yields. This soil
is too sandy for successful terracing. It needs protection
from wind erosion. Therefore, it ought to be kept in
close-growing crops and the crop residue left on or near
the surface. Some areas have %een improved for tame
pasture by planting lovegrass and bermudagrass. Some
areas have been sprayed to kill the trees. (Capability
unit I'Ve-3; Deep Sand Savannah range site)

Dougherty loamy fine sand, 5 to 8 percent slopes
(DoD).—This soil is on high benches along the Red River,
mainly along deep drainageways. It is extensive north
and east of the town of Leon and near Thackerville. The
surface layer is thicker where this soil is on the lower part
of the slopes than where it is in higher areas.

Included in the areas mapped as this soil are areas of
Stephenville soils and areas of soils that have a surface
layer as thick as that of the Isufaula soils. These included

In those areas extra moisture is received-

soils make up about 10 percent of the acreage mapped as
this soil.

Most of the acreage is in woods pasture or range. Part
of the range and pasture has been sprayed to kill the trees,
and some areas have been improved for tame pasture by
planting lovegrass and bermudagrass. Some areas are
cultivated, and the crops are mainly small grains and
vetch and sorghum. Crop yields are generally low.

A few large areas have been cultivated, but many culti-
vated areas consist of long, narrow strips of bottom land
adjacent to small areas of Pulaski fine sandy loam. Gen-
erally, in the areas of bottom land the farmer has ex-
panded his field to take in the lower part of a hillside.
In the large cultivated areas, some gullies have formed but
only a small part of the surface layer has been removed.
All the cultivated areas need protection from wind erosion.
This soil is too sandy for terraces to be successful, but
erosion can be controlled by planting close-growing crops
and Jeaving the crop residue on the surface. Because this
soil has low natural fertility, fertilizer is needed. (Capa-
bility unit IVe-3; Deep Sand Savannah range site)

Dougherty soils, 0 to 3 percent slopes, eroded (DuB2).—
These soils are mainly east and a little south of Lake Mur-
ray State Park. Some areas are on high benches along
the Red River.

The surface layer is 5 to 12 inches thick. In places part
of the subsoil has been mixed with the surface layer by
tillage, and the present surface layer in those areas is
reddish fine sandy loam.

Included in the areas mapped as these soils are areas
of soils that have an uneroded surface layer. These in-
clusions make up about 10 percent of the acreage mapped
as these sotls.

Most of the acreage is cultivated, and the crops are
mainly peanuts, small grains and vetch, and cotton, Some
areas have been improved for pasture by planting ber-
mudagrass and weeping lovegrass. If the soils are man-
aged well and fertilizer is added, they are highly produc-
tive. In cultivated areas wind erosion can be controlled
by leaving a large amount of crop residue on or near the
surface. (Capability unit IITe-2; Sandy Savannah
range site)

Dougherty soils, 3 to 5 percent slopes, eroded {DuC2).—
These are sandy soils that occur mainly north and east of
Leon and near Thackerville. In most places they are on
the side slopes of high benches along the Red River, above
the valley floors. They receive runoff from the higher
areas. On the upper part of the slopes, erosion has re-
moved much of the surface layer, but on the lower part
and on the valley floors, soil material has accumulated.
The surface layer of these soils on the upper part of the
slopes is only 6 to 12 inches thick, but it 1s about 8 inches
thick in most places. The soil material that was lost
from the upper part of the slopes has accumulated on the
lower part. Gullying has occurred in some places, but
most of the gullies can be crossed by light farm equipment.

Included in the areas mapped as these soils are a few
areas of soils that have not been eroded and some areas
of Fufaula soils where windblown sand has accumulated.
These inclusions make up about 10 percent of the acreage
mapped as these soils.

Most of the acreage has been cultivated, but much of it
was later abandoned for cultivated crops. The areas that
were abandoned are now used mainly for grazing. A few
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areas have been improved for tame pasture by planting
lovegrass and bermudagrass. Part of the acreage is still
cultivated, and the crops are mainly small grains and vetch
and sorghum. Crop yields are low, however, unless a
large amount of fertilizer is added. 'The soils are suscep-
tible to both wind and water erosion. They are too sandy
for terraces. Irosion can be controlled by planting close-
growing crops and leaving the crop residue on or near the
surface. (Clapability unit IVe-3; Sandy Savannah range
site)

Durant Series

The Durant servies consists of deep, dark-colored soils
that have a medium-textured or moderately fine textured
surface layer and a fine-textured subsoil. These soils are
near the town of Marietta. They formed in material
weathered from clayey shale that contains a large amount
of lime. In places the shale is underlain by thin layers of
limestone. T'he native vegetation was tall and mid
grasses.

In most places the surface layer is dark-brown loam
about 8 inches thick., It is massive and does not break
to blocks, is slightly plastic when wet, and tends to crust
after a rain. The subsoil is brownish and clayey and is
mottled with red in many places. It is extremely hard
when dvy. Generally it is about 5 feet thick. The upper
part breaks to weakly formed blocks about a fourth of an
inch in diameter, and the lower part breaks to weakly or
moderately formed blocks about 14 to 1 inch in diameter.
Roots cannot penetrate the lower part easily.

The texture of the surface layer ranges from light silt
loam to light clay loam, and the thickness of that layer
ranges from 5 to 10 inches. The thickness of the subsoil
ranges from 3 to 6 feet.

Durant soils occur with and are somewhat similar to the
San Saba, Denton, Labette, and Waurika soils. Their
surface layer is more loamy and lighter colored than that
of the San Saba and Denton soils, and their subsoil is more
clayey and more blocky than that of the Labette soils.
The upper part of their subsoil is more friable than that of
the Waurika soils, and it is also less clayey and less blocky.

The Durant soils are moderately well drained and have
slow internal drainange. They are fertile, but because
they are droughty, they do not produce high yields. Most
aveas of these soils have been cultivated, but are now used
for grazing. In the remaining cultivated areas, small
grains, cotton, and sorghum are the main crops. Crop
yields are favorable if the soils are properly fertilized.
Much of the acreage has been improved for tame pasture.

Durant clay loam, 1 to 3 percent slopes, eroded
(DtB2).—Most areas of this soil are near the town of Mari-
etta. The soil consists of areas that were formerly Durant
loam, 1 to 3 percent slopes, but that lost much of their
original surface layer after they were cultivated. Part
of the clayey subsoil has been mixed with the loamy sur-
face layer in more than half of the acreage of this soil,
and there are a few shallow gullies. This soil contains a
claypan.

Included in the areas mapped as this soil are o few areas
of a nearly level Waurika soil, mainly at the heads of
drainageways. In the more severely eroded areas where
most of the original surface layer has been lost, many
areas of Slickspot soils are included. The included soils

make up about 3 percent of the acreage mapped as this soil.

This Durant soil is droughty, and it crusts badly after
rains. Because of the crusting, only close-growing crops
or crops that do not require much cultivation should be
grown. All of the acreage has been cultivated; but much
of it is now idle or is used for grazing. In the cultivated
areas the crops ave chiefly small grains and vetch, grazed
in winter and in spring. Large applications of fertilizer
are needed for field crops, and a large amount of crop
residue should be left on or near the surface. Many areas
have been improved for tame pasture by planting bermu-
dagrass or King Ranch bluestem. (Capability unit I'Ve-
4; Loamy Prairie range site)

Durant loam,’1 to 3 percent slopes (DiB).—This soil is
on the prairie near the town of Marietta. Some erosion
has taken place, mainly in the surtace layer, and theve are
a few shallow gullies. This soil contains a claypan.

Included in the areas mapped as this soil are small areas
of Waurika loam. The Waurika soil is generally near the
heads of drainageways or in nearly level areas near small
drainagewsays. In the more nearly level areas where much
of the original surface layer has been removed by erosion,
some areas of Slickspot soils are included. Also included
are small areas of Labette, San Saba, and Denton soils on
the tops of low ridges.

This Durant soil is droughty, and much of the water
from rainfall runs off. The large amount of runoff in-
creases the hazard of erosion. The scil crusts so badly that
it is difficult for seedlings to emerge.

About half of the acreage has been cultivated, but much
of the acreage that was formerly cultivated has been aban-
doned. Some areas have been 1mproved for tame pasture
by planting bermudagrass or King Ranch bluestem. In
areas that are now cultivated, the crops are chiefly small
grains, cotton, and sorghum.

If row crops are grown, erosion should be controlled
by terracing, farming on the contour, and leaving a large
amount of crop residue on or near the surface. Fertilizer
is needed to obtain favorable production of crops and
pasture. (Capability unit IITe-4; Loamy Prairie range
site)

Eroded Loamy Land

Eroded loamy land (Et) is a deep, dark-colored, medi-
um-textured or fine-textured land type that is mostly on
prairvies in all parts of the county. It is made up of the
remains of soils so severely eroded that the soil type can
no longer be identified. These eroded soils formed in
material that ranges from sediment weathered from cal-
careous shale to loamy material weathered from shaly red
beds. They have a moderately fine textured or fine tex-
tured subsoil. In some places most of their surface layer
has been removed by erosion, but there are not many gul-
lies. In other places deep gullies are common, but the sur-
face layer of the soils between the gullies is only slightly
eroded.

Part of the original surface layer remains in some arveas.
In those areas the texture of the remaining surface layer
is loam to clay. The present surface layer 1s generally not
more than 4 inches thick. It is as much as 12 inches thick,
howaever, in the areas where deep gullies are numerous and
where there has been only slight erosion between the
gullies.
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Included in the areas mapped as this land type are
severely eroded Durant, Zaneis, Renfrow, Chickasha,
Waurika, and Denton soils, and small areas of uneroded
soils. The included soils that have a fine-textured subsoil
have lost most of their surface layer through erosion, but
there are only a few gullies. Gullies are numerous in the
more Joamy included soils; those soils have lost only a
small part of their surface layer in the areas between the
gullies.

Much of this land type is droughty because many of the
areas contain a claypan. Erosion is a serious hazard.

All of this land type has been cultivated, but most of the
acreage is now grazed. Annual three-awn, other annual
grasses, and weeds are the principal vegetation, and they
produce only a small amount of forage. Tame pastures
have been established in some places by planting bermuda-
grass or King Ranch bluestem. These pastures are highly
productive if they are properly fertilized. In the areas
that have not been improved for pasture, a good cover
needs to be established by planting grass and fertilizing
properly. Grazing should be controlled to permit the
growth of grass. ?Capnbility unit VIe-1; Loamy Prairie
range site)

Eufaula Series

Soils that are light colored make up the Eufaula series.
These soils generally have a coarse-textured surface layer
and a moderately coarse textured to moderately fine tex-
tured subsoil at a depth of more than 30 inches. Some of
the areas are in the northern part of the county, but these
soils are mainly north of Jimtown and near Thackerville.
They are mostly on benches along the Red River. The
areas on benches are high above the level reached by. over-
flow. These soils formed mainly in sandy alluvium, but
the areas in the northern part of the county formed in soft
unconsolidated sand. The soils are undulating to hum-
mocky (fig. 11). The native vegetation is mainly dwarf
oaks and other oaks, but tall grasses and mid grasses grow
between the trees.

The upper part of the surface layer is brownish fine sand
that is about 6 inches thick, and it breaks to very weak
granular structure. The lower part is lighter brown than
the upper part and is about 30 to 55 inches thick. It is

Figure 11.—Eufaula fine sand, hummocky, in a cultivated field
where wind erosion has been active,

loose when dry or moist, and is structureless (single grain).
In meost places these soils have a subsoil of 1'edcglish sandy
clay loam that ranges from 10 inches to several feet in
thickness. A well-defined B horizon is lacking in about 20
to 30 percent of the acreage, or the B horizon is represented
by streaks and splotches of fine sandy loam. Where a B
horizon is present, it is structureless and is very friable
when moist and slightly hard when dry.

The subsoil is more sandy in most hummocky areas than
in undulating areas. It is more pink and less red on the
lower benches along the Red River than on the higher
benches.

The Eufaula soils occur with the Dougherty soils.
Their profile is similar to that of the Dougherty soils, but
their surface layer is thicker than 30 inches. Also, they
have a more sandy subsoil.

The Eufaula soils are somewhat excessively drained or
excessively drained. Internal drainageis rapid.

Most of the acreage is used for grazing. A large
amount of desirable forage is produced in places where the
woody plants have been killed by spraying. Only a small
amount of desirable forage grows where trees and shrubs
shade the ground.

Eufaula fine sand, hummocky (3 to 12 percent slopes)
{EuC).—This soil is on moderately steep escarpments along
the Red River and on hummocky benches high above the
river. It is mainly near Thackerville and north of Jim-
town, but some areas are in the northern part of the county.

Included in the areas mapped as this soill are some areas
that are undulating. This included soil is generally in
the valleys between the hummocks. A few areas are used
for truck crops, mainly watermelons. In the cultivated
areas fertilizer is leached out rapidly, and therefore, a
small amount should be added frequently. In general
this Eufaula soil is unsuitable for cultivation, and most of
the acreage is in woods pasture. In the pastures only a
small amount of desirable vegetation grows under the
thickets of dwarf oak. These thickets make grazing dif-
ficult. In some areas that have been sprayed to kill the
woody plants, tall and mid grasses produce much desirable
forage. Some areas have been improved for tame pas-
ture by planting bermudagrass and weeping lovegrass.
These areas are highly productive if they are well man-
aged and if fertilizer i1s added. (Capability unit VIs-1;
Deep Sand Savannah range site)

Eufaula fine sand, unﬁulating (0 to 8 percent slopes)
(EuB).—This soil is on benches high above the Red River.
It is mainly north of Jimtown and near Thackerville.

Included in the areas mapped as this soil are small areas
of Dougherty soils, generally in swales or in other low
places. Also included are some hummocky areas where
windblown sand has accumulated.

Wind erosion is a hazard. The moisture-holding capac-
ity and natural fertility are low.

This soil is used mostly for grazing, but a small acreage
is cultivated. The ¢rops are mainly small grains and
vetch, peanuts, and watermelons and other truck crops. In
areas of range only a small amount of grass is produced
because of the thickets of dwarf oak. In cultivated areas
wind erosion must be controlled. This can be done by
growing crops that produce a large amount of residue and
by leaving the crop residue on the surface. Fertilizer
rapidly leaches beyond the depth where it is available to
plants. Therefore, fertilizer is more effective if it is ap-



16 SOIL

plied frequently in small amounts. (Capability unit
IVs-1; Deep Sand Savannah range site)

Gowen Series

In the Gowen series are dark-colored, medium-textured
or moderately fine textured soils of the bottom lands.
These soils are along small streams. They formed in a
mixture of sandy sediments from the timbered uplands and
clayey sediments from the prairies. In most places the
native vegetation was bottom-land hardwoods and some
tall and mid grasses between the trees.

In most places the surface layer is grayish to brownish
loam to silty clay loam and is about 15 inches thick. It
is friable when moist and hard when dry, and it has gran-
ular structure. The subsoil is grayish to brownish and is
faintly mottled with brown in many places. It is gen-
erally slightly more clayey than the surface layer and is
about 30 inches thick. The subsoil is firm when moist and
hard when dry, and it breaks to moderately well developed
blocks of irregular shape that are 14 to 14 inch in
diameter.

The texture of the surface layer ranges from silty clay
loam to light loam. It issilty clay loam along some of the
larger streams that drain the prairies and light loam along
streams that drain the more sandy areas. In a few places
these soils are calcareous.

The Gowen soils are less red and are more grayish and
brownish than the Port soils. They are lighter colored
than the Lela soils and ave more friable. Also, they are
generally on bottom lands instead of on benches, above the
Tevel reached by overflow.

The Gowen soils are moderately well drained and have
medium internal drainage. Their water-holding capacity
is good.

Most areas of these soils that are large enough are culti-
vated. The crops are mainly alfalfa, cotton, small grains,
and sorghum. These soils are highly productive if they
are properly fertilized and well managed.

Gowen clay loam (0 to 1 percent slopes) (Go).—In most
places this soil is on bottom lands along small streams.
The streams drain chiefly the soils of prairies in the cen-
tral part of the county. .

Included in the areas mapped as this soil are small areas
that are along meandering stream channels and are similar
to Loamy allivial land. These small areas are not suitable
for cultivation. They make up about 8 percent of the
mapped areas of thissoil. Included in some areas are soils
that are more loamy than this Gowen soil and generally are
near a stream channel or small tributaries.

Most of this soil is cultivated, and the main crops are al-
falfa, small grains, and sorghum. Crop yields are favor-
able under proper management. Crop residue should be
left on the surface or worked into the surface layer.
(Capability unit I-2; Loamy Bottomland range site)

Gowen loam (0 to 1 percent slopes) (Gm).—This soil is
mainly on bottom lands. It is generally along small
streams that drain both the soils of the prairies and of the
timbered uplands.

Included in the areas mapped as this soil are areas of
soils near stream channels that are dissected by meandering
streams. These included soils are similar to Loamy allu-
vial Jand and are not suitable for cultivation. They make
up about 10 percent of the mapped areas of this soil.

SURVEY

In most places this Gowen soil is cultivated and is used
mainly for alfalfa, cotton, and small grains and vetch.
Also, pecan trees, which are a part of the native vegetation,
arve culled, thinned, and cultlvated as a crop In many
places. This soil is highly productive if it is fertilized and
properly managed. Crop residue should be left on the sur-
face or worked into the surface layer. This soil is natu-
rally fertile, but crop. yields are higher if fertilizer is
added. (Capability unit I-1; Loamy Bottomland range
site)

Gowen soils, frequently flooded (0 to 1 percent slopes)
(Gw).—These soils are mostly along the lower part of Simon
Creek. Generally, they are in areas where the stream
channel is too narrow and shallow to carry the streamflow.

Included in the areas mapped as these soils are areas of
Pulaski soils. The Pulaski soils are generally in places
where the alluvial fans of small tributaries cover the bot-
tom lands along a larger stream.

Most of the acreage has been tilled, but it is now mainly
in johnsongrass meadows. In some cultivated areas cotton,
sudangrass, and other late-planted summer crops grow.
Some areas have been improved for tame pasture by plant-
ing bermudagrass. In those areas control of brush and
weeds, proper control of grazing, and applications of fer-
tilizer are necessary. In many places the native pecan
trees have been thinned and developed into pecan orchards.
The major problem in managing these soils is flooding.
After the spring rains are over, the hazard of flooding de-
creases and crops are less likely to be damaged by ﬁooﬁing.
(Capability unit Vw-1; Loamy Bottomland range site)

Labette Series

In the Labette series ave dark-colored soils that have a
medium-textured surface layer and a fine-textured subsoil.
Generally these soils are on the tops or crowns of low ridges
on the prairies near the town of Marietta. They formed
mainly in material weathered from calcareous shale or soft
limestone that contains a large amount of iron, but they
ave underlain by thin limestone in most places. In a few
places they formed in alluvium high above the level
now reached by overflow. In those places they are in roll-
ing areas and generally are not underlain by limestone.
The native vegetation was mid and tall grasses.

The surface layer is brownish loam to light clay loam
about 8 inches thick. It is friable when moist and hard
when dry, and it has granular structure. The subsoil is
brownish to reddish heavy clay loam to clay about 48
inches thick. Tt is firm when moist and hard when dry.
The subsoil breaks to weakly formed to moderately well
formed blocks of irregular shape, 14 to 14 inch in diameter.

The Labette soils are less red and less sandy than the
Zaneis soils, and their subsoil has more blocky structure
than that of the Zaneis soils. Also they formed in material
weathered from iron-bearing limestone rather than in ma-
terial weathered from the red beds. Their subsoil is more
clayey and has more blocky structure than that of the
Teller soils, and the Labette soils are mainly on the tops of
low ridges instead of on alluvial benches.

The Labette soils are well drained. They have medium
internal drainage. About 80 percent of the acreage has
been cultivated, and the chief crops now grown are small
grains, cotton, and sorghum. Some areas have been im-
proved for tame pasture and are used for grazing. These
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soils respond well if they are properly managed and are
fertilized properly. Asa rule,crop yields on these soils are
higher than average for this county.

Labette clay loam, 1 to 3 percent slopes, eroded
(LcB2).—This soil is on low hills near the town of Marietta.
Its profile is much like the one described for the Labette
series. The surface layer is more clayey, however, because
part of the subsoil has been mixed into it by tillage. It is
less than 5 inches thick in about half the acreage of this
soil.

Included in the areas mapped as this soil are small areas
of San Saba and Denton soils in areas where drainage is
good. Included also are small areas of Waurika soils in
small depressions.

This Labette soil is mainly in old fields that now support
only annual grasses and weeds. Nearly all of the acre-
age has been cultivated, but at present the areas are used
mostly for pasture. Some areas have been improved for
tame pasture. In the few cultivated areas, this soil is
generally used for small grains, small grains and vetch,
cotton, and sorghum. Crop yiejds are not favorable, be-
cause this soil is droughty and low in natural fertility.
Practices needed to produce satisfactory crops are terrac-
ing, farming on the contour, applying fertilizer as needed,
and seeding crops that produce a large amount of residue.
(Capability unit ITTe-1; Loamy Prairie range site)

Labette loam, 1 to 3 percent slopes {LbB).—This soil is
on the crowns of low hills. It is near the town of Marietta.

Included in the areas mapped as this soil are areas of

Labette soils that formed in alluvium and have a slightly_

thicker surface layer than this soil. These included soils
are in areas southwest of Marietta. Also included are
small areas of Waurika and Durant soils. Surface drainage
in these areas is slow. These included soils make up about
2 percent of the areas mapped as this soil.

Most of the acreage is used for small grains, small
grains and vetch, cotton, and sorghum. In cultivated
areas erosion is the chief problem. Water erosion removes
the surface layer if this soil is not protected by a cover of
plants. Not many gullies have formed. In areas where
row crops are grown, terracing and farming on the con-
tour are necessary to control erosion. Also, crops that pro-
duce a large amount of residue should be seeded and the
residue left on the surface or worked into the surface layer.
Some areas have been improved for tame pasture by plant-
ing bermudagrass or King Ranch bluestem. (Capability
unit ITe-1; Loamy Prairie range site)

Lela Series

The Lela series consists of soils that are deep, nearly
black, and fine textured. These soils are mainly on benches
along small streams that drain into the Red River and are
above the level normally reached by overflow. They
formed in gray, clayey alluvium that is several feet thick
in many places. Because the acreage is small, these soils
are not important to the agriculture of:this county. The
native vegetation was chiefly tall and mid grasses,

The surface layer is dark-grayish clay about 18 inches
thick. It is hard when dry and very plastic when wet, and
1t breaks to weakly formed blocks 1/ to 14 inch in diameter.
These blocks, in turn, break to granules. The subsoil is
slightly lighter colored than the surface layer and is about
15 inches thick. It is extremely hard when dry and very

plastic when wet, and it breaks to well-formed blocks 14
to 1inch in diameter.

In some places loamy material has accumulated on the
surface, and there are areas of Slickspot soils in a few
places. Otherwise, the profile varies only slightly from
the one described for the Lela series.

The Lela soils are similar to the San Saba soils in color
and texture, but they are generally more nearly level than
those soils. Their subsoil has a more blocky structure.
They occur with the soils of the Brewer-Vanoss complex,
but they have a more clayey, darker colored surface layer
than. those soils.

The Lela soils are somewhat poorly drained. They are
wet in spring and are droughty i summer and fall. Inter-
nal drainage is slow or very slow.

These soils are generally cultivated. The chief crops
are cotton, small grains and vetch, sorghum, and alfalfa.

Lela clay (0 to 1 percent slopes) (Ld).—This is the only
Lela soil mapped in the county. It is mainly on low
benches along streams that drain the soils of prairies in the
central part of the county. In a few places loamy
material has accumulated on the surface and the texture of
the surface layer is clay loam.

Included in the areas mapped as this soil are small areas
of Gowen soils near small drainageways. Included also
are a few areas of Slickspot soils.

Most of the acreage has been cultivated, but this soil is
difficult to farm because 1t is too wet in spring and too dry
in summer and fall. It is now used mainly for small
grains and vetch, sorghum, alfalfa, and corn. Drainage
1s needed for favorable crop yields. Also, fertility must
be maintained and the tilth improved. (éapability unit
IITw-1; Heavy Bottomland range site)

Lincoln Series

In the Lincoln series are dark-colored soils that have a
fine-textured to coarse-textured surface layer and a moder-
ately coarse textured subsoil. These soils are somewhat
excessively drained or excessively drained. They are on
bottom lands along the Red River and formed in alluvium
derived chiefly from red beds. In some places they are
underlain by material that is similar to the alluvium, but
they are underlain by a different material in other places.
Because the acreage 1s small, these soils are not important
to the agriculture of this county. The native vegetation
ranges from cedar or short grasses in the more droughty
areas to bottom-land hardwoods and an understory of mid
and tall grasses in the areas where there is more moisture.

In most places the surface layer is brown or light-brown
loam about 12 inches thick. It is friable when moist and
soft to hard when dry, and it has weak granular structure.
The subsoil is highly stratified ; it contains thin layers of
reddish sand and loam, but the texture is dominantly fine
sand. The subsoll is very friable when moist and loose
when dry, and it is structureless.

The texture of the surface layer ranges from clay to
loamy fine sand. Generally the texture is clayey in areas
of swales. Most of these areas are narrow, but some areas
are fairly wide. In a few of the wider areas, these soils
are seldom if ever flooded.

The Lincoln soils occur with the Yahola soils.

They
have a more sandy subsoil than those soils.
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Most of the acreage is used for grazing. Part of it,
however, is seeded to feed crops that grow in winter and
spring when moisture is adequate for crops.

Lincoln soils (0 to 1 percent slopes) (ls).—These are the
only Lincoln soils mapped in the county. They are
mainly on bottom lands along the Red River. ,

Inclnded in the areas mapped as these soils are small
areas of Norwood and Miller soils, generally in swales.
Norwood and Miller soils make up about 6 percent of the
acreage mapped as these soils. )

Lincoln soils are droughty. They ave naturally fertile.
Most of the acreage is used for grazing, but a few aveas
are used for small grains and vetch. Some areas have
been improved for tame pasture by planting bermuda-
grass as the base sod, and they produce a large amount of
forage. Pecan trees make up part of the native vegetation
in most pastures, and they are culled, thinned, and culti-
yated as a crop in many places. Only cultivated crops
that grow during the rainy season in spring ave suitable
for planting. If legumes are grown, phosphate is needed.
Zine is likely to be needed for pecans. (Capability unit
IVs-2; Sandy Bottomland range site)

Loamy Alluvial Land

Loamy alluvial land (0 to 1 percent slopes) (lv) cccurs
in all parts of the county on narrow bottom lands that ave
dissected by stream channels. Inmost places the aveas are
less than 150 feet wide, and the areas suitable for tillage
are less than 3 acres in size. Some:areas are frequently
flooded, but the stream channel is deep enough in other
areas to carry normal runoff. Underlying most areas of
this land type is sandy to clayey alluvium, but a few areas
are underlain by limestone at a depth of 80 to 50 inches.
The native vegetation was bottom-land hardwoods, Osage-
orange, and tall and mid grasses.

The soil material in this land type ranges from light
colored to dark colored, from fine textured to moderately
coarse textured, and from poorly drained to well drained.
It generally absorbs and stores enough water for good
growth of plants. In some places this Iand type 1s calcare-
ous, but it is slightly acid in other places.

Included in the areas mapped as this land type are small
areas of Gowen loam, Gowen clay loam, Port loam, and
Pulaski fine sandy loam. Included also are soils in small
isolated areas that are not dissected by stream channels
and that are large enough to cultivate.

Most of the acreage 1s used for grazing, and some areas
have been improved for tame pasture by planting
bermudagrass as the base sod. Generally the yield of
forage is large, but it is difficult to plant and maintain
the pastures because of the dissecting stream channels and
drainageways. Weeds and brush must be controlled if the
maximum yields of forage are to be obtained. Pecan trees
grow in most places, and they have been thinned and
developed into pecan orchards in some places. (Capabil-
ity unit Vw-2; Loamy Bottomland range site)

Miller Series
In the Miller series are dark-colored, fine-textured,

calcareous soils on bottom lands along the Red River.
These soils formed in. alluvium. The native vegetation

was bottom-land hardwoods and mid and tall grasses
between the trees.

In most places the surface layer is reddish or brownish
clay about 14 inches thick. It is very firm when moist
and hard when dry, and it breaks to weakly developed
blocks 14 to 14 inch in diameter. The texture of the sur-
face layer ranges from clay to clay loam. The subsoil is
slightly less brownish and more reddish than the surface
Iayer, but it has about the same texture, consistence, and
structure. In some places it is several feet thick.

The Miller soils are more reddish and less brownish
than the Navasota and Lela soils. They have a more
clayey subsoil than the Norwood soils, and their subsoil
has more blocky structure.

The Miller soils are generally moderately well drained,
but the drainage is somewhat poor in the areas where water
accumulates. Theirinternal drainage is very slow.

Most of the acreage is cultivated, and the main crops
ave alfalfa, corn, cotton, and small grains and vetch.
These soils are highly productive and respond well if fertil-
izer is added. '

Miller clay (0 to 1 percent slopes) (Mr).—This is the
only Miller soil mapped in the county. It is mainly along
the Red River on bottom lands that are occasionally
flooded.

Included in the areas mapped as this soil are small
areas of Norwood soils. These included soils generally
occupy narrow areas at a slightly higher elevation than
this soil. Norwood soils make up about 5 percent of the
acreage mapped as this soil.

Most of the acreage is cultivated and is used mainly for
alfalfa, corn, cotton, and small grains. Pecan trees are
part of the native vegetation, and some of these trees have
been left standing in most cultivated fields. In some
places the native stands of pecan trees have been.culled,
thinned, and developed into pecan orchards. This soil is
highly productive, but it is difficult to farm becanse it is
wet and sticky for long periods of time. It responds well
if it is properly managed and fertilizer is added. Drain-
age is needed 1n many places. A large amount of crop
residue should be left on the surface or worked into the
surface layer. (Capability unit ITIw-1; Heavy Bottom-
land range site)

Minco Series

In the Minco series are soils that have a dark-colored,
medium-textured or moderately coarse textured surface
layer and generally a subsoil of nearly the same texture
as the surface layer. These soils are on benches along the
Red River, high above the level reached by overflow. They
formed in sediments derived from red beds. The native
vegetation was mid and tall grasses with a few oak, elm,
and hickory trees.

In most places the surface layer is brownish loam to
fine sandy loam about 14 inches thick. It is friable when
moist and soft to slightly hard when dry, and it breaks to
weakly formed to moderately well formed granules. The
subsoil is brownish and is about 20 inches thick. In most
places it has about the same texture as the surface layer.
It is very friable when moist and slightly hard when dry.
It breaks to weakly formed elongated blocks, 1 to 2 inches
in diameter, that in turn, break to moderately well formed
granules.
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In a few places where swales run through areas of these
soils, the surface layer is finer textured than typical. In
some places where these soils have slopes of 3 to 5 percent,
the subsoil is sandy clay loam.

The Minco soils occur with the Vanoss and Teller soils.
Their subsoil is less clayey than that of the Vanoss and
Teller soils.

The Minco soils are well drained. They have medium
internal drainage.

Most of the acreage is cultivated, and the crops are
mainly cotton, small grains, alfalfa, corn, sorghum, and
peanuts. These soils are more productive than most other
soils in this county. Crops grown on them respond well if
fertilizer is applied and good management is practiced.
Some small areas of these soils are irrigated.

Minco fine sandy loam, 0 to 1 percent slopes (MsA).—In
most places this soil is on stream benches high above the
level reached by overflow. It occurs in scattered areas
along the Red River in the southern part of the county.

Included in the areas mapped as this soil are a few areas
of a soil that has a loam surface layer and is in low places
where water accumulates. Included also are some areas
of Eufaula soils where windblown sandy material has
been deposited. The included soils make up about 2 per-
cent of the acreage mapped as this soil.

In most places this soil is cultivated and is used mainly
for cotton, peanuts, corn, small grains, and sorghum.
Some areas have been improved for tame pasture by
planting bermudagrass as the base sod. Control of wind
erosion 1s necessary in the cultivated areas. Crops that
produce a large amount of residue should be grown, and
the residue ought to be left on the surface. The crops re-
spond well if fertilizer is added. (Capability unit 1le—4;
Loamy Prairie range site)

Minco fine sandy loam, 1 to 3 percent slopes (MsB).—
This soil is along the edges of stream benches high above
the level reached by overflow. It occurs in scattered areas
along the Red River in the southern part of the county.
In most places the texture is fairly uniform throughout
the profile, but it varies in some places where windblown
sandy material has accumulated. In many places this
soil contains a plowpan so firm that much of the water
runs off the surface of the soil and causes the formation of
deep gullies.

Most of the acreage is cultivated and is used mainly for
cotton, corn, small grains, and peanuts. In the cultivated
areas there is some wind erosion, but most of the erosion
is caused by water. In a few places terraces are necessary
to keep water from accumulating, but generally these are
not needed if this soil is well managed. Good manage-
ment practices include varying the depth of tillage, grow-
ing crops that produce a large amount of residue, and
leaving crop residue on the surface or working it into the
surface layer. The response is good if fertilizer is added.
Some areas have been improved for tame pasture by plant-
ing bermudagrass as the base sod. (Capability unit ITe—
4 ; Loamy Prairie range site)

Minco fine sandy loam, 3 to 5 percent slopes (MsC).—
This soil is mainly along the edges of stream benches high
above the level reached by overflow. It occurs in scattered
areas along the Red River in the southern part of the
county.

Included in the areas mapped as this soil are small areas
of Eufaula soils where windblown material has accumu-
lated. Also included are small areas of Teller soils that
have slopes of about 8 to 5 percent. The included soils
make up about 10 percent of the mapped areas of this
soil.

About half of the acreage is cultivated and is mainly in
cotton, small grains, and peanuts. The other half is used
for pasture, but only a small acreage has been improved
for tame pasture. This was done by planting bermuda-
grass or lovegrass as the base sod. In the cultivated areas
protection from both wind and water erosion is necessary.
If row crops arve grown, the soils should be terraced and
farmed on the contour. Crops that produce a large
amount of residue ought to be grown and the crop residue
left on the surface. Fertilizer 1s needed so that plants will
produce the maximum amount of foliage. (Capability
unit I1Te-7; Loamy Prairie range site)

Minco loam, 0 to 1 percent slopes (MtA).—This soil is
generally on benches along the Red River, high above the
level reached by overflow. Most of the acreage is in the
extreme southwestern part of the county, near the town of
Courtney.

Included in the areas mapped as this soil are small
arveas of Vanoss soils, generally in depressions or low
areas. Vanoss soils make up about 2 percent of the
mapped areas of this soil.

Nearly all of the acreage is cultivated, and the crops are
mainly cotton, small grains, alfalfa, corn, and sorghum.
Maximum crop yields are obtained if this soil is well man-
aged and is properly fertilized. Small areas have been
improved for tame pasture by planting bermudagrass as
the base sod. (Capability unit I-3; Loamy Prairie range
site)

Navasota Series

The Navasota series consists of deep, dark-colored, fine-
textured soils on bottom lands that are frequently flooded.
These soils are mainly along Walnut Bayou and Mud
Creek. They formed in alluvium that was derived chiefly
from the red beds. The native vegetation was bottom-land
hardwoods; tall and mid grasses grew between the trees.

In most places the surface layer is dark reddish-gray
clay about 12 inches thick. Itis very plastic when wet and
very hard when dry, and breaks to weakly formed irregu-
lar blocks 14 to 1 inch in diameter. The subsoil is dark-
gray to brownish clay 18 to 36 inches thick. Where it is
grayish, it is faintly mottled with brown in many places.
The subsoil is very plastic when wet and very hard when
dry, and it breaks to weakly formed blocks 14 to 1 inch in
diameter.

The thickness of the surface layer varies from place to
place. A thin layer of loamy material has been deposited
on the surface in some places. In many places along
Walnut Bayou, these soils are underlain by stratified mate-
rial consisting of clay, sandy clay loam, and clay loam.

The profile of the Navasota soils is similar to that of the
Miller soils, but the Navasota soils are less well drained
than the Miller, are less reddish and more gray in most
places, and are less calcareous. Also the Navasota soils
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are frequently flooded and the Miller soils are occasion-
ally flooded. The Navasota soils occur with the Roebuck
solls and are mapped in an undifferentiated unit with those
soils.

The Navasota soils ave poorly drained. They have very
slow internal drainage.

Large arveas of these soils have been cultivated but have
been abandoned and are now used for grazing. Although
most of the acreage is used for pasture, not much forage
is produced.

Norwood Series

In the Norwood series are dark-colored, moderately fine
textured, calcareous soils on bottom lands along the Red
River. These soils formed in sediments derived mainly
from calcareous red beds. The native vegetation was bot-
tom-land hardwoods and tall and mid grasses between the
trees.

The surface layer is brownish silty clay loam or clay
loam about 18 inches thick. It is firm when moist and
hard when dry and breaks to well-formed granules.
Below the surface layer is slightly more clayey, stratified
soil material that is several feet thick. The texture of this
material ranges from loam to clay, but it is clay loam to
heavy clay loam in most places. This material is friable
when moist and havrd when dry, and it breaks to weakly
formed blocks 3/ to 1 inch in diameter.

The Norwood soils occur with the Miller and Yahola
soils. They are less clayey and are more friable than the
Miller soils. Their subsoll is less sandy and more clayey
than that of the Yahola soils. The profile of the Norwood
soils is similar to that of the Port soilg, but the Norwood
soils are more calcareous than the Port.

The Norwood soils are well drained and have medium
internal drainage. They are subject to occasional flooding,
but the flooding is not frequent enough to affect the use of
these soils for crops.

These soils are among the most productive in the county.
Most of the acreage is cultivated, and the main crops are
corn, alfalfa, small grains, cotton, and sorghum. The
crops respond well if the soils are managed well and are
properly fertilized. Several areas are irrigated.

Norwood clay loam (0 to 1 percent slopes) (Nc).—This
is the only Norwood soil mapped in the county. It is
mainly on low benches or on high bottom lands along the
Red River, but generally it occupies the slightly higher
ridges on the bottom lands. Some areas are m swales on
benches high above the level reached by overflow. In most
places the texture of the surface layer is clay loam, but this
soil is stratified, and the texture throughout the profile
ranges from clay to loam.

Included in the areas mapped as this soil are small areas
of Miller soils. The Miller soils arve along swales that run
through areas of this soil.

Almost all of the acreage is cultivated and is used
mainly for alfalfa, corn, small grains, cotton, and sor-
ghum. Someareasareirrigated and are used for about the
same kinds of crops.  Other areas are used for pecan
orchards. This soil is highly productive if it is properly
managed and fertilized. Crop residue should be left on
the surface or worked into the surface layer. (Capability
unit I-2; Loamy Bottomland range site)

Port Series

The Port series consists of dark-colored soils that have a
medium-textured surface layer and a medium-textured and
neutral or slightly acid subsoil. These soils are chiefly
along small streams in the western part of the county, and
some of the areas are subject to frequent flooding. "Lhese
soils formed in loamy sediments derived from red beds.
The native vegetation was bottom-land hardwoods and
tall and mid grasses between the trees.

The profile of these soils is fairly uniform in texture
and color. In most places the surface layer is reddish
loam, about 18 inches thick. It is friable when moist and
hard when dry and breaks to weakly developed irregular
blocks 1/, to 1 inch in diameter. Generally the subsoil has
about the same color and structure as the surface layer,
but it is slightly finer textured. Inmany places it is strati-
fied and contains layers of light loam or heavy loam to
clay loam. The subsoil is several feet thick in many places.

The profile of the Port soils is similar to that of the
Norwood soils. The Port soils are less sandy than the
Yahola seils. Unlike the Norwood and Yahola soils, the
Port soils ave noncalcareous.

The Port soils are well drained and have medium inter-
nal drainage. They absorb water well, and the stored
moisture is available to plants.

These are among the most productive soils in the county.
Most of the acreage is used for grazing, however, because
much of it is in areas that are too small or too frequently
flooded to be snitable for cultivation. Some of the areas
have been improved for tame pasture. In areas that are
cultivated, the main crops are alfalfa, small grains, cotton,
and sorghum.

Port loam (0 to 1 percent slopes) (Pr).—This soil is
mainly on bottom lands along small streams in the western
part of the county. It is flooded oceasionally, but the
flooding does not last long and generally is not detrimental
to crops.

Included in the areas mapped as this soil are small areas
of Pulaski soils. These small areas are generally near
stream channels and near recent deposits of fine sandy
loam. The Pulaski soils make up about 4 percent of the
acreage mapped as this soil.

Most areas that are large enough are cultivated and are
used mainlty for alfalfa, small grains, cotton, and corn.
Some aveas have been improved for tame pasture by plant-
ing bermudagrass as the base sod. Other areas have been
developed into pecan orchards. Crop yields ave favor-
able if this soil is properly managed. It is necessary to
leave a large amount of crop residue on the surface, how-
ever, or to work the residue into the smrface layer. (Ca-
pability unit I-1; Loamy Bottomland range site)

Port soils, frequently flooded (0 to 1 percent slopes)
(Ps).—In most places these soils are on bottom lands along
Walnut Bayou. They are stratified and consist of layers
of loam, fine sandy loam, and clay, generally not more
than 4 inches thick. In most places the uppermost 30
inches is clay loam.

Included in the areas mapped as these soils are small
areas of Roebuck, Navasota, and Pulaski soils and clayey
soils that contain numerous areas of Slickspot soils. The
included soils occur in no definite pattern. They make up
about 5 percent of the acreage mapped as these soils.
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These soils are too frequently flooded to be suitable for
cultivation, but some areas have been developed into peéan
orchards. Most of the acreage is used for grazing, and
part of it has been improved for tame pasture by planting
bermudagrass as the base sod. The weeds and sprouts
should be controlled and grazing managed carefully so
that the maximum growth of forage plants is obtained.
(Capability unit Vw-1; Loamy Bottomland range site)

Pulaski Series

In the Pulaski series are soils that have a moderately
coarse textured surface layer and a moderately coarse tex-
tured subsoil. These soils oceur throughout the county
on bottom lands along small streams that drain areas of
Dougherty, Eufaula, Windthorst, and Stephenville soils.
They formed in alluvium, and they occur as alluvial fans
in some places. Where the Pulaski soils occur as alluvial
fans, the loamy material in their profile is 30 inches or
more thick. The native vegetation was mainly bottom-
land hardwoods and some tall and mid grasses between
the trees.

In most places the surface layer is brownish fine sandy
loam about 15 inches thick. It s very friable when moist
and soft or slightly hard when dry and is generally struc-
tureless. Beneath the surface layer, the soil material is
stratified. It consists of layersof reddish fine sandy loam
and loam that are very friable when moist and soft when
dry and ave structureless.

The Pulaski soils are less reddish and less calcareous than
the Yahola soils. They are better drained than Wet allu-
vial land and are generally lighter colored.

The Pulaski soils are well drained and have rapid or
medium internal drainage.. They absorb water well and
hold abundant water available for plants.

Some areas of Pulaski soils are flooded too frequently
to be suitable for cultivation. Areas that are large enough
and that are not flooded too frequently are cultivated and
are used mainly for peanuts, pecans, cotton, and small
grains.

Pulaski fine sandy loam (0 to 1 percent slopes) {Pu).—
This soil is mainly on bottom lands along small streams.
In a few places it 1s along larger streams where it consists
of an alluvial fan spread over a large area of the bottom
land. Generally, the texture of the surface layer is fine
sandy loam, but it is loamy fine sand in a few places.

Included in the arveas mapped as this soil are small areas
of Govwen soils and of wet soils, frequently flooded soils,
and soils that are dissected by meandering stream chan-
nels. Most areas of the included Gowen soils are on bot-
tom lands away from the stream channel. The wet soils
generally occupy aveas where silt has clogged the channel
of a spring. The included frequently flooded soils occur
along the lower reaches of small streams where these flow
into a large stream that floods frequently.

Nearly all of the larger areas of this soil are cultivated
and are used mainly for peanuts, cotton, and small grains.
Pecans grow in nearly all of the areas, and they have been
thinned and developed into pecan orchards in some places.
Some areas have been improved for tame pasture by plant-
ing bermudagrass as the base sod. This soil has lower
natural fertility than most soils of the bottom lands.
Crop yields are greatly increased, however, if fertilizer is

applied and crops that produce a large amount of residue
are seeded. The crop residue should be left on the surface,
or worked into the surface layer. (Capability unit I-1;
Loamy Bottomland range site)

Pulaski soils, frequently flooded (0 to 1 percent
slopes) (Pv).—These soils are mainly on bottom lands along
small streams. Generally these streams carry a large
amount of sediment that clogs the channel in some places
and causes the streamflow to spread out over the bottom
lands.

Included in the areas mapped as these soils are small
areas of wet soils and some areas of soils that are only
occasionally flooded. The wet soils occur where the chan-
nel has been clogged and the streamflow has spread out
over the bottom lands. Generally the soils that are flooded
only occasionally arve along the sides of the valleys.

These soils ave used chiefly for grazing and for growing
pecans, Cattle graze among the trees in most places.
Many areas have been improved for tame pasture by
planting bermudagrass as the base sod. In some places
the trees have been thinned and developed into pecan or-
chards. These soils ave flooded so frequently that most
areas ave not suitable for cultivation. In some places,
however, crops may be grown in summer. Crop yields
are not favorable, unless these soils are properly fertilized
and managed. Weeds and sprouts should be controlled.
(Capability unit Vw-1; Loamy Bottomland range site)

Renfrow Series

The Renfrow series consists of deep, dark-colored,
droughty soils that have a medinm-textured surface layer
and a fine-textured subsoil. These soils are generally on
ridges in the northwestern part of the county. They
formed in calcareous beds of clay or in clayey material
weathered from shale of the red beds. The native vege-
tation was mid and short grasses.

In most places the surface layer is reddish loam about 6
inches thick. It is friable when moist and slightly hard
when dry, and it breaks to moderately well formed granu-
lar structure. The subsoil is reddish clayey material
about 36 inches thick. It is firm when moist and very
hard when dry. It breaks to weakly formed to mod-
erately well formed irregular blocks 14 to 1 inch in diam-
eter that grade to well-formed blocks 14 to 1 inch in diam-
eter. In the lower part of this subsoil there are limy
concretions.

The profile of the Renfrow soils is fairly uniform in
texture, but the color of the subsoil varies. In the more
gently sloping areas, the color is generally darker than in
the nearly level areas.

The Renfrow soils have o thicker surface layer than the
Vernon soils, and they are not calcareous. They occur
with the Zaneis soils, but their subsoil is more clayey and
has more blocky structure than the subsoil of the Zaneis
soils. The subsoil of the Renfrow soils is more reddish
and more clayey than that of the Chickasha soils, and it
has more blocky structure.

The Renfrow soils are moderately well drained and have
slow internal drainage. They are droughty because they
do not absorb water well.

Most of the acreage is cultivated and is used mainly for
small grains, sorghum, and cotton. These soils are better
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suited to crops that grow during the rainy season than to
crops that grow during the dry season. Crop yields are
not high.

Renfrow silt loam, 1 to 3 percent slopes (ReB).—This
is the only Renfrow soil mapped in the county. Generally
it is on the tops of ridges in the northwestern part of the
county.

Included in the areas mapped as this soil are a few small
areas of Chickasha and Zaneis soils. These included soils
are on small knolls in most places. The included Chick-
asha and Zaneis soils make up about 6 percent of the acre-
age mapped as this soil.

Most of the acreage is cultivated, but some areas have
been improved for tame pasture by planting bermudagrass
or King Ranch bluestem as the base sod. The crops are
mainly small grains, vetch, sorghum, and cotton. Crops
should be grown that produce a large amount of residue,
and the crop residue ought to be left on the surface or
worked into the surface layer. Because this soil is
droughty, it is better suited to crops that grow in sprin
than to crops that grow in dry seasons. The cultivated
areas should be terraced and farmed on the contour.
Fertilizer is necessary if good crop yields are to be ob-
tained. (Capability unit ITTe-6; Claypan Prairie range
site)

Rocky Broken Land

Rocky broken land (Rk) consists of very steep escarp-
ments of limestone, of the sloping shoulders of these escarp-
ments, and of the soils directly below. It has slopes of 30
to 60 percent. The material on the lower slopes was de-
rived mainly from the underlying soft sandstone, but it
has also been affected by limy material from the escarp-
ments. The native vegetation was mid grasses, elm and
oak trees, and brush.

Included in the areas mapped as this land type are small
arcas of Tarrant soils. The Tarrant soils are generally
near the tops of the slopes and formed in material weath-
ered from the caprock. About 20 percent of the acreage
mapped as this land type consists of rock escarpments
and large boulders that support either a small amount of
short grasses or no vegetation. These areas are generally
at the tops of slopes where there are small included areas
of Tarrant soils.  Also included are some small areas of
Windthorst and Stephenville soils near the bottom of the
slopes. The Tarrant, Windthorst, and Stephenville soils
make up about 8 percent of the acreage mapped as this
land type.

This land type ranges from excessively drained to well
drained. Tt is excessively drained in areas of rock escarp-
ments and in areas of the included Tarrant soils. It is
well drained on the lower parts of the slopes.

This land type is not suitable for revegetation. Because
the land is droughty, yields of forage are low. Grazing
should be controlled so that maximum yields of forage can
be obtained. (Capability unit VITs-3; Breaks range site)

Roebuck Series

In the Roebuck series are deep, dark-brown, fine-tex-
tured soils of the bottom lands. These soils are chiefly on
bottom lands along Mud Creek and Walnut Bayou in the
western and central parts of the county. Many of the

areas are subject to frequent flooding. These soils formed
in clayey alluvium that is only slightly weathered. The
alluvium washed from areas of soils on prairies that are
underlain by red beds. In most places the native vegeta-
tion was bottom-land hardwoods and mid and tall grasses
between the trees.

The surface layer is dark reddish-gray clayey material
about 16 inches thick. Itis very firm when moist and very
hard when dry, and it breaks to moderately well formed
granules. The subsoil is reddish clayey material that is
very firm when moist and very hard when dry. It breaks
to weakly formed to moderately well formed blocks of
irregular shape 14 to 1 inch in diameter. The underly-
ing alluvium is more massive than the subsoil and gen-
erally is more calcareous.

The Roebuck soils have a profile similar to that of the
Miller soils, but they are less calcareous than the Miller
soils. Either they are not so well drained as the Miller
soils or they occur along streams that overflow frequently
instead of occasionally. They occur with areas of Slick-
spots and Saline land, but they have a less blocky struc-
ture and are more permeable than those land types. 'They
occur with the Navasota soils, but they are less grayish and
mottied and more reddish than those soils. In this county
the Roebuck and Navasota soils are mapped together
because it is not feasible to map them separately.

The Roebuck soils are poorly to somewhat poorly
drained. They are subject to frequent flooding.

These soils are used mainly for grazing and are not suit-
able for cultivation. They produce only a small amount
of palatable forage.

Roebuck and Navasota clays (0 to 1 percent slopes)
(Rn).—These soils are on bottom lands along streams that
drain areas of soils on prairies underlain by red beds.
They are chiefly along Mud Creek and Walnut Bayou in
the central and western parts of Love County.

Included in the areas mapped as these soils are small
areas of clayey soils that contain numerous patches of
Slickspot sotls in no well-defined pattern. Also included
are areas of soils that are more loamy than these Roebuck
and Navasota soils. These last included soils are along
drainageways and are deep enough in a few places to be
classified as Port soils. The included soils make up about
5 percent of the acreage mapped as these soils.

" These Roebuck and Navasota soils are used mainly for
grazing, but they produce only a small amount of palatable
forage. Most of the acreage of these soils along Mud
Creek has not been cleared, but much of the acreage along
Walnut Bayou has been cultivated and then abandoned.
No tame pastures have been observed on these soils. The
areas subject to flooding need drainage and protection
from overflow. In the areas that arve grazed, it is neces-
sary to control the growth of weeds and brush and to
protect the soils from overgrazing. (Capability unit Vw-
4; Heavy Bottomland range site)

Sandy Broken Land

Sandy broken land (Sy) is in most places steep and
coarse textured or moderately coarse textured. It is
mainly on the faces of escarpments that form the sides
of the valley of the Red River. In the extreme eastern
part of the county, it is dissected by deep ravines that have
steep sides. The slopes range from 25 to 50 percent.
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The thickness and characteristics of the soil material
that make up this land type are variable, mainly because
the underlying material varies from place to place. Gen-
erally, the material is sandy. It is finer textured in some
places, however, because the areas through which the river
has cut are made up of fine-textured soils. This fine-tex-
tured calcareous material is exposed on the escarpments
in a few places and is a part of this land type. In many
places this land type is adjacent to Minco, Ifufaula, and
Teller soils on alluvial benches. The timbered areas gen-
erally support oak, elm, and hickory trees, but there are
scattered areas of mid and tall grasses between the trees.

Included in the areas mapped as this land type are small
areas of Lincoln soils. These Lincoln soils occur near the
stream channel.

In most places this land type is excessively drained.
Internal drainage is medium to rapid.

The acreage 1s used mainly for grazing. Improving it
for tame pasture is not feasible, hecause the slopes are too
steep. Not much desirable vegetation is produced, because
the slopes are steep and the canopy of trees is dense, The
vegetation should be grazed lightly so that erosion is con-
trolled and productivity is maintained. (Capability unit
VIIs-1; Sandy Savannah range site)

San Saba Series

The San Saba series consists of soils that are deep,
nearly black, and fine textured. These soils are in gently
sloping areas of the uplands in the central part of the
county. They formed in brownish to olive clayey material
that contains partly weathered limy gravel and many cal-
careous concretions. In about 70 percent of the acreage,
the surface layer is calcareous. The native vegetation was
tall and mid grasses.

In most places the surface layer is very dark gray to
black clay. Itisvery firm when moist and very hard when
dry and breaks to well-formed blocks of irregular shape
that are 14 to 1 inch in diameter. The thickness of the
surface layer varies greatly from place to place because of
the cracking of the soil. In some places where cracks
occur, the surface layer is 3 to 4 feet deep, but in other
places where the underlying material has been pushed up,
1t is only about 8 inches thick. The subsoil is dark-gray
silty clay or clay that is 15 to 30 inches thick. It is massive
and grades to the underlying material.

The San Saba soils are generally less brownish and have
a thicker surface layer than the Denton soils, and they are
less well drained. In most places they are on the tops
of ridges, rather than on the lower parts of the slopes and
in the valleys. The San Saba soils are mapped with the
Denton soils because they occur in such an intricate pat-
tern that it is not feasible to map them separately. The
subsoil of the San Saba soils is more friable and less
plastic that that of the Lela soils, and the San Saba soils
have slightly stronger slopes.

The San Saba soils are moderately well drained. They
have slow internal drainage.

Most of the acreage is cultivated. The chief crops are
cotton, small grains, and sorghum.

San Saba-Denton clays, 1 to 3 percent slopes (SdB).—
The San Saba and Denton soils are mapped together be-
cause they occur in such an intricate pattern that it is not
feasible to map them separately. They are in the central

part of the county. In some places sheet erosion has re-
moved much of the surface layer of these soils, but gullies
have not formed.

Included in the areas mapped as these soils are small
areas of soils along small streams that have meandering
channels. These small areas are not suitable for cultiva-
tion. The included soils make up less than 1 percent of
the acreage mapped as these soils.

These soils are highly productive. They are difficult
to till, however, because they are very sticky when wet and
dry out slowly after rains. Most of the acreage is culti-
vated, but some areas have been improved for tame pasture
by seeding King Ranch bluestem as the base sod. The
main crops are small grains, cotton, corn, and sorghum.
The crops respond well if fertilizer is added. If row crops
are grown, the soils should be terraced and farmed on the
contour. The soils take in water slowly, but the rate of
infiltration can be increased by leaving a large amount of
crop residue on or near the surface. (Capability unit
ITe-3; Blackclay Prairie range site)

Slickspots and Saline Land

Slickspots and Saline land (Se) is dark colored and
fine textured and contains salts that retard the growth of
desirable grasses. It is on bottom lands, mainly along
Walnut Bayou, Mud Creek, and Clear Creek, in areas
where sediments have not been deposited recently. Gen-
erally this land type is droughty. The areas arve nearly
level. In some places, generally along the smaller drain-
ageways, the material at the surface is loamy. Areas of
Slickspot soils that support little or no desirable vegetation
make up about 5 percent of the acreage.

Included in the areas mapped as this land type are small
areas of Roebuck, Navasota, and Port soils. These in-
cluded soils are on bottom lands, but they occur in no defi-
nite pattern, though the Port soils are generally near the
stream channel.

This land type occurs with the Roebuck and Navasota
soils, but consists of more blocky soil material than those
soils and has been more affected by salts. Also the areas
of Slickspot soils are much more numerous.

Drainage is somewhat poor. Water is absorbed slowly.

This land type is not suitable for cultivation. Appar-
ently most of the acreage has been cultivated and then
abandoned. The areas are now used for grazing. They do
not produce much desirable forage; the vegetation is
mainly short grasses, mesquite, and saltgrass (fig. 12), but
there are numerous small low pockets, including many
shallow areas in swales, that catch and hold water after
rains. Controlling the growth of weeds and mesquite is
necessary. (Capability unit Vs-1; Alkali Bottomland
range site)

Stephenville Series

In the Stephenville series are light-colored soils that
have a moderately coarse textured surface layer and a
moderately fine textured subsoil. These soils are mostly
in the northern part of the county, but they are also in small
scattered areas in other parts of the county. In the steeper
areas the surface layer is slightly thinner than in other
areas. These soils formed in reddish sandy clay. This
sandy clay in the western and northern parts of the county
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Figure 12.—A large area of Slickspots and Saline land. Not much
desirable vegetation grows on this land type.

comes from older material than that in the central and
eastern parts. The native vegetation was oak and hick-
ory trees and mid and tall grasses between the trees.

The upper part of the surface layer is brownish fine
sandy loam about 5 inches thick. It is lighter colored in
cultivated areas than in other areas because much of the
organic matter was lost when the soils were tilled. The
lower part of the surface layer is about 12 inches thick and
is lighter brown than the upper part. It is darker colored
in cultivated areas, however, because part of the soil mate-
rial in the upper part of the surface layer has been
mixed with it by tillage implements. The surface layer is
very friable when moist and soft when dry, and it is
structureless.

The subsoil is reddish sandy clay loam about 26 inches
thick. Tt is friable when moist and hard when dry. The
material in the subsoil breaks to weakly formed, elongated
blocks, 114 to 8 inches in diameter, that, in turn, break to
moderately well formed blocks of irregular shape that
are 15 to 1 inch in diameter.

The Stephenville soils occur with the Windthorst soils,
but their subsoil is less clayey and less blocky than that of
the Windthorst soils. They have a lighter colored surface
layer than the Dougherty soils.

The Stephenville soils are well drained. They have
medium internal drainage. Their natural fertility is low.

About half the acreage where these soils are gently slop-
ing to moderately sloping has been cultivated, but only
about a fourth of this acreage is now cultivated. Most of
the acreage is used for grazing. The main crops in the
cultivated areas are peanuts, small grains and vetch, grain
sorghum, and cotton. The crops respond well if the soils
are well managed and a large amount of fertilizer is added.
Only a small acreage, where these soils have been cultivated
and then abandoned, hag been improved for tame pasture.

Stephenville fine sandy loam, 1 to 3 percent slopes
(SbB).—This soil is in the more gently rolling areas
throughout the county. Generally it is on side slopes and
in valleys where soil material has accumulated.

Included in the areas mapped as this soil are small areas
of Windthorst soils, generally on the crowns of hills.
Also included are areas of a soil that has slopes of more
than 3 percent. Generally this more sloping soil is on the

sigllta slopes of narrow valleys that run through areas of this
soil.
About 75 percent of the acreage is used for grazing, and
some areas have been improved for tame pasture by plant-
ing bermudagrass as the base sod. The rest of the acreage
is cultivated. The crops are mainly peanuts, small grains
and vetch, sorghum, and cotton, but yields are low unless
a large amount of fertilizer is added. In places where this
soil has not been properly managed, deep gullies are com-
mon. Wind erosion is a hazard in some places where
crops are grown that produce only a small amount of resi-
due. Crops ought to be grown that produce a large
amount of residue, and the residue should be left on the
surface or worked into the upper part of the surface layer.
Areas that are used for row crops need to be terraced and
farmed on the contour. (Capability unit ITe-5; Sandy
Savannah range site)

Stephenville fine sandy loam, 3 to 5 percent slopes
(SbC).—This soil is mainly on side slopes or in valleys. It
occurs in all parts of the county, mainly in small areas
within large fields of other soils that are severely eroded
and gullied. It has low natural fertility.

Included in the areas mapped as this soil are small areas
of Windthorst soils. Generally the Windthorst soils are
on the crowns of ridges.

Most of the acreage was cultivated, was later abandoned,
and is now used for pasture. Only a small acreage has
been improved for tame pasture by planting bermudagrass
as the base sod. In the areas that are now cultivated, the
chief crops are small grains and vetch, peanuts, and cotton.
These crops respond well if a large amount of fertilizer
isadded. The areas used for row crops should he terraced
and farmed on the contour. (Capability unit ITIe-2;
Sandy Savannah range site)

Stephenville fine sandy loam, 5 to 8 percent slopes
(SbD).—This soil is generally below the escarpments or is
on the side slopes of drainageways. Its surface layer is
generally thinner than that in the profile described for
the Stephenville series.

Included in the areas mapped as this soil are small areas
of Windthorst soils. Also included are areas of a soil
that has slopes of more than 8 percent. This included
steeper soil is generally on the side slopes of drainageways.

Only a small acreage has been cleared and cultivated.
Most of the acreage is used for grazing, and some areas
have been improved for tame pasture by planting
bermudagrass as the base sod. Only a small amount of
palatable vegetation is produced in areas where trees shade
the ground, but the production of forage is favorable in
the areas where the trees have been removed. In many of
the pastures, the trees have been killed by spraying. In
cultivated areas close-growing crops should be seeded that
produce a large amount of residue. The crop residue
ought to be left on the surface or worked into the upper
part of the surface layer. (Capability unit IVe-2; Sandy
Savannah range site)

Stephenville fine sandy loam, 1 to 5 percent slopes,
eroded (SbC2}.—This soil is in gently rolling areas in all
parts of the county. The surface layer is about 5 inches
thick in at least half of the unit and is more reddish than
that in the profile described for the Stephenville series.
This is because part of the subsoil has been mixed into the
surface layer by tillage.
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Included in the areas mapped as this soil are small areas
of Windthorst soils, generally on ridges. Windthorst
soils make up about 2 percent of the acreage mapped as
this soil.

Most of the acreage has been cultivated but has since
been abandoned because of the low crop yields. In areas
that are still cultivated, the chief crops are small grains
and vetch, peanuts, and cotton. Crops that produce a
large amount of residue ought to be grown. The crop
residue should be left on the surface or worked into the
upper part of the surface layer so that it will help to con-
trol erosion. If this soil is used for row crops, terracing
and farming on the contour are needed. Good response 1s
received if a large amount of fertilizer is added. Some
areas have been improved for tame pasture by planting
bermudagrass as the base sod. (Capability unit ITIe-2;
Sandy Savannah range site)

Stephenville-Windthorst complex, severely eroded (1
to 5 percent slopes) (Sw3).—The soils of this complex gen-
erally occur in the more gently rolling areas throughout
the county. Severe erosion has limited the use of the soils.
The Stephenville soils have a subsoil that is less clayey
than that of the Windthorst soils, and they have lost only a
small part of the surface layer between the gullies. Much
of the surface layer of the Windthorst soils, however, has
been lost through erosion.

Included in the areas mapped as this complex are small
areas of Dougherty and Teller soils. Included also are
small areas of a soil that is only slightly eroded. The
included soils make up about 5 percent of the acreage
mapped as this complex.

The soils of this complex are not, suitable for cultivation
and are used mostly for pasture or range. Some areas
have been improved for tame pasture by planting
bermudagrass as the base sod. Controlling weeds and
sprouts is needed in the pastures. (Good response is
received if fertilizer is added. (Capability unit VIe-3;
Eroded Sandy Savannah range site)

Tarrant Series

The Tarrant series consists of dark-colored, medium-
textured to moderately fine textured, droughty soils.
These soils are shallow over limestone. They are 1 small
areas, mostly on the borders of the prairies, but they also
occur in small areas throughout the prairies. These soils
formed in material weathered from consolidated crystal-
line limestone. On their surface are strewn fragments of
limestone that range from less than 8 to 10 inches in di-
ameter. The native vegetation was mostly short grasses,
but it included some mid grasses.

In most places the surface layer is brownish to reddish
loam about 8 inches thick. It is very friable when moist
and slightly hard when dry, and it has weak to moderate
granular structure.

The surface layer ranges from 2 to 12 inches in thick-
ness. In the few places where these soils are underlain
by limestone other than Goodland limestone, the texture
throughout their profile is clay loam.

The Tarrant soils occur with the Claremore soils.
Their surface layer is less thick than that of the Claremore
soils, and they lack a I3 horizon.

The Tarrant soils are excessively drained. Runoff is
medium to very rapid, and internal drainage is medium.

These soils are used mainly for range. Yields are low.

Tarrant soils (1 to 10 percent slopes) (Ta).—These soils
occur throughout the prairies in the central part of the
county. They are shallow over limestone, and limestone
crops out in places.

Included in the areas mapped as these soils are small
areas of Claremore soils. The Claremore soils generally
occupy areas where the material weathered from limestone
is deeper than it is in the typical Tarrant soils.

These Tarrant soils are droughty. They are not suit-
able for revegetation. The only agricultural practice that
is feasible on these soils is the control of grazing so that
maximum yields of forage can be obtained. (Capability
unit VIIs—2; Very Shallow range site)

Teller Series

In the Teller series are deep, dark-colored, nearly level
soils that have a medium-textured to moderately coarse
textured surface layer and a moderately fine textured sub-
soil. These soils are mostly on alluvial benches along the
Red River in the southern part of the county. They
formed in moderately fine textured alluvium deposited by
streams that drain areas underlain by red beds. The
native vegetation was mid and tall grasses with a few oak,
hickory, and elm trees.

In most places the surface layer is reddish to brownish
loam or fine sandy loam about 12 inches thick (fig. 13).
It is very friable when moist and slightly hard when dry.
It breaks to weakly formed to moderately well formed
elongated blocks, 14 to 2 inches in diameter, that, in turn,
break to granular structure. The subsoil is generally yel-
lowish-red to reddish-brown loam to clay loam about 3
feet thick. It is friable when moist and hard when dry.
It breaks to weakly formed, elongated blocks, 2 to 4 inches
in diameter, that, in turn, break to granular structure.
This structure permits good development of roots and
absorption of water.

The texture of the surface layer ranges from loam to
fine sandy loam, but-it is fairly uniform within each area.
Generally the subsoil is light clay loam where the surface
layer is fine sandy loam, and it is clay loam where the
surface layer is loam.

The Teller soils occur with and are somewhat similar to
the Vanoss soils, but they are more reddish and less brown-
ish. The lower part of their surface layer, unlike that of
the Dougherty and Stephenville soils, is about the same
color throughout. The subsoil of the Teller soils is more
clayey than that of the Minco soils.

The Teller soils are well drained and have medium
internal drvainage. They take in water readily and have
high water-holding capacity.

These soils are used mainly for cultivated crops. The
chief crops are cotton, alfalfa, peanuts, small grains, and
corn.

Teller fine sandy loam, 0 to 1 percent slopes (TfA).—
This soil is on alluvial benches high above the level reached
by overflow. It occurs in scattered areas along the Red
River and in a few places along Mud Creek and Walnut
Bayou.

Included in the areas mapped as this soil are areas of
Brewer and Vanoss soils. Generally, the Brewer and
Vanoss soils are in depressions where water accumulates.

Most of the acreage is cultivated, and the main crops are
cotton, corn, alfalfa, peanuts, and small grains. This soil
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Figure 13.—Profile of Teller loam.

is susceptible to wind erosion, but it is easily tilled and is
highly productive. Good response is received if a large
amount of fertilizer is added. If peanuts are grown,
practices that control wind erosion are needed. Crops
that produce a large amount of residue should be grown,
and the residue ought to be left on the surface or worked
into the surface layer. (Capability nnit ITe-2; Loamy
Prairie range site)

Teller fine sandy loam, 1 to 3 percent slopes (T{B).—
In most places this soil is on alluvial benches high above
the level reached by overflow. Its surface layeris1to3
inches thinner than the one in the profile described for the
Teller series. In some fields there are a few gullies.

Included in the areas mapped as this soil are small areas
of Minco soils, generally where some windblown material
has accumulated. Minco soils make up about 1 percent of
the mapped areas of this soil.

Most of the acreage is cultivated, and the crops are
chiefly small grains, peanuts, and cotton. Terracing and
contour farming are needed where row crops are grown.
If peanuts are grown, wind erosion needs to be controlled

by planting a winter cover crop after the peanuts are har-
vested. Crops grown on this soil respond well if a large
amount of fertilizer is added. (Capability unit ITe-2;
Loamy Prairie range site)

Teller loam, 0 to 1 percent slopes (TmA).—This soil is
on alluvial benches high above the level reached by
overflow. It occupies large areas in the eastern part
of the county and scattered areas along the Red River.

Included in the areas mapped as this soil are small areas
of Brewer and Vanoss soils. The included soils occur in
areas where drainage is restricted.

If this Teller soil is fertilized and well managed, it is
one of the most productive in the county. Most of the
acreage is used for crops, chiefly alfalfa, corn, cotton,
small grains and vetch, and sorghum. A few areas have
been improved for tame pasture, generally by planting
bermudagrass as the base sod. (Capability unit I-3;
Loamy Prairie range site)

Teller loam, 1 to 3 percent slopes (TmB).—This soil is
on alluvial benches high above the level reached by over-
flow. It occupies scattered areas along the Red River.
Most areas are adjacent to large areas of Teller loam, 0 to
1 percent slopes.

Included in the areas mapped as this soil arve small areas
of Vanoss soils and small areas of a Teller soil that has a
more sandy surface layer than this soil. The Vanoss soils
are generally in the more nearly level areas or in depres-
sions, but the more sandy Teller soil is likely to occur in
any of the areas mapped.

Most of the acreage is cultivated, and the crops are
chiefly alfalfa, corn, cotton, small grains and vetch, and
sorghum. Some areas have been improved for tame pas-
ture, generally by planting bermudagrass as the base sod.

The main problem in managing this soil is control of
water erosion. Terracing and farming on the contour
are needed if row crops are grown. Unless the waterways
are well grassed, gullying is likely when water concen-
trates in them. (Capability unit ITe-1; Loamy Prairie
range site)

Vanoss Series

In the Vanoss series are dark-colored soils that have a
medium-textured surface layer and a moderately fine tex-
tured subsoil. These soils are generally on alluvial
benches near the Red River. They formed in moderately
fine textured alluvium washed from areas of red beds.
The native vegetation was mid and tall grasses with a few
oak, hickory, and elm trees.

The surface layer is brownish loam to fine sandy loam
about 12 inches thick. It is very friable when moist and
slightly hard when dry, and it has granular structure. The
subsoil is brownish clay loam about 2 feet thick. It is fri-
able when moist and hard when dry and has granular
structure. In many places the lower part of the subsoil
has faint mottles of red and brown.

In most places the surface layer is loam, but it is fine
sandy loam in a few places. In some low areas the sub-
soil 1s heavy clay loam and there are a few patches of
Slickspot soils.

The Vanoss soils occur with the Teller soils, but they
have a more brownish and less reddish subsoil than those
soils. They have a more clayey subsoil than the Minco
soils.
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Generally the Vanoss soils are well drained, but they
are moderately well drained in a few places. They have
medium internal drainage and good water-holding
capacity.

Vanoss loam, 0 to 1 percent slopes (VaA).—This soil is
in nearly level to slightly concave areas on alluvial benches
along the Red River. It is high above the level reached
by overflow.

This soil occurs with Brewer soils in areas where drain-
age is restricted. Included in the areas mapped as this
soll are some areas of Brewer soils, generally along drain-
ageways where water does not run off rapidly. Also in-
cluded are a few areas of Slickspot soils.

Nearly all of the acreage is cultivated, but a few areas
have been improved for tame pasture by planting bermu-
dagrass as the base sod. The main crops are cotton, pea-
nuts, alfalfa, sorghum, and small grains. This soil is only
slightly susceptible to erosion. It is highly productive if
it 1s properly managed. (Capability unit I-3; Loamy
Prairie range site)

Vernon Series

The Vernon series consists of dark-colored, droughty
soils that are moderately fine textured. These soils are in
the northwestern part of the county near the town of Orr.
They formed in compact, calcareous, red clay derived
from red beds, and they are shallow over clayey material.
The native vegetation was mostly short and mid grasses.

In most places the surface layer is brownish clay or light,
clay loam that is firm when moist and hard when dry and
is 4 to 8 inches thick. The clay or light clay loam breaks
to moderately well formed blocks of irregular shape that
are 14 to 34 mnch in diameter. Beneath the surface layer
is reddish to brownish, compact clay. The clay breaks
either to well-formed blocks of irregular shape that are
14 to 1 inch in diameter or, in many places, to well-formed
blocks 1 to 2 inches in diameter. It contains a large
amount of limy material that is in the form of white
splotches in many places. )

The Vernon soils occur with the Renfrow soils. Their
profile is similar to that of the Renfrow soils, but their
surface layer is thinner.

The Vernon soils are somewhat excessively drained.
Runoft is rapid on these soils.

These soils are not suitable for cultivation. They are
used entirely for range, but yields of forage are low.

Vernon-Chickasha complex (3 to 8 percent slopes)
{(Ve)—The Vernon and Chickasha soils of this complex
are mapped together because they are so intricately mixed
that it 1s not practical to map them separately. They are
mainly near the town of Orr. The profile of the Vernon
soil is similar to the one described for the Vernon series.
Its surface layer is thin and fine textured, and it is under-
lain by fine-textured material. The profile of the Chick-
asha soil is 4 to 6 inches thinner than the one described for
the Chickasha series, and the depth to underlying mate-
rial ranges from less than 20 to more than 26 inches.

The Vernon soil makes up about 50 percent of the acre-
age mapped as this complex, and the Chickasha soil makes
up about 30 percent. The remaining 20 percent is made
up of other soils that have some characteristics of either
the Vernon or Chickasha soils.

Most of the acreage is used for range. If the range is
well managed, yields of forage are favorable. (Capabil-
ity unit VIe-1; Vernon soils in Shallow Prairie range site,
and Chickasha soils in Loamy Prairie range site)

Vernon-Stephenville complex (8 to 35 percent slopes)
(Vb).—In this soil complex Vernon, Stephenville, and
Windthorst soils each occupy about one-third of the acre-
age. These soils occur in such an intricate pattern that it
1s not practical to show them separately on the map.

The profile of the Vernon soil is similar to the one de-
scribed for the Vernon series, except that it contains nu-
merous pebbles of waterworn quartz 14 to 2 inches in diam-
eter. The surface layer of the Vernon soil is thin and fine
textured, and it is underlain by fine-textured, reddish to
grayish material derived from the red beds.

The profile of the Stephenville soils is similar to the one
described for the Stephenville series, except that the sur-
face layer is 5 to 10 inches thinner in most places and the
subsoil is 10 to 15 inches thinner.

In most places the profile of the Windthorst soils is
somewhat different from the one deseribed for the Wind-
thorst series. The Windthorst soil of this complex grades
from a soil that has a profile similar to the one described
for the Windthorst series to a soil that is shallower and
has a less permeable subsoil. In many areas of this com-
plex, the Windthorst soils grade to Stephenville soils, but
they grade to Vernon soils in other places. The Wind-
thorst soils of this complex generally occur in areas around
the Stephenville soil.

The Vernon-Stephenville complex occurs with the soils
of the Windthorst-Darnell complex. The soils of the
Vernon-Stephenville complex are similar to those of
Windthorst-Stephenville fine sandy loams, 5 to 12 percent
slopes, except that part of the acreage consists of fine-
textured Vernon soils,

Most of the acreage is used for range. Controlling the
growth of brush is necessary on the Windthorst and
§tephenv.i]]e soils. Otherwise, only good range manage-
ment is needed to produce good yields of forage. (Capa-
bility unit VIIe~1; Vernon soils in Shallow Prairie range
site, and Stephenville and Windthorst soils in San(zzfy
Savannah range site)

Waurika Series

In the Waurika series are dark-colored, nearly level,
somewhat poorly drained soils that have a medium-tex-
tured surface layer and a fine-textured subsoil. These
soils are in the central part of the county and are at the
heads of small streams in many places. They formed in
slightly calcareous clay beds. In many places they con-
tain areas of Slickspot soils. The native vegetation was
mostly short and mid grasses.

The upper part of the surface layer is grayish loam to
silt loam that is about 8 inches thick and is friable when
moist and hard when dry. It has granular structure in
some places and is structureless in other places. The low-
er part is brownish to grayish loam to silt loam that is
about 2 inches thick and is somewhat lighter colored than
the upper part. The subsoil is dark-gray clay about 5
feet thick. It is extremely firm when moist and very
hard when dry, and it breaks to moderately well formed
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blocks 14 to 1 inch in diameter. The subsoil is so dense
that it 1s not easily penetrated by water and roots.

In places the lower part of the surface layer is about
the same color as the upper part. This occurs mainly mn
cultivated areas where the lower part of the surface layer
has been mixed with the upper part by tillage.

The profile of the Waurika soils is similar to that of
Brewer soils. The lower part of their surface layer is
generally lighter colored than the upper part, however,
and their subsoil is Jess mottled. The Waurika soils occur
with the Durant, San Saba, Denton, and Labette soils.
Their subsoil is more clayey than that of the Durant soils,
and it has more blocky structure.

Waurika loam (0 to 1 percent slopes) (Wa).—This is
the only Waurika soil mapped in this county. Itis mainly
in the central part of the county, but small areas are in
other parts. Itisa soil of the prairie.

Included in the areas mapped as this soil are small areas
of Durant soils. Generally the Durant soils are in places
where the surface drainage is better than normal for the
Waurika soil.

Much of the acreage is on ranches and is used for graz-
ing, but generally not much forage is produced. In most
places cattle have overgrazed the more desirable grasses
instead of grazing in other areas where the soils ave better
drained. Some aveas have been improved for tame pas-
ture by planting bermudagrass or Iing Ranch bluestem
as the base sod. In cultivated areas the chief crops are
small grains. Because this soil is droughty, it should be
used only for crops that grow during the cool season.
(Capability unit IIs-1; Claypan Prairie range site)

Wet Alluvial Land

Wet alluvial land (Wb) is made up of highly stratified
material that ranges from moderately coarse textured to
moderately fine fextured. The texture varies greatly
within short distances. This land type is generally on
narrow flood plains along small streams. It is wet most
of the time because the water table is high. Also, the
stream channel has been clogged with szmci and as a re-
sult, the water spreads out over the bottom land. Each
time the stream is flooded, fresh sandy sediments are added
to further clog the channel. Many of the streams are fed
by springs that flow most of the time.

Included in the areas mapped as this land type are
small arveas of Pulaski soils. Generally these Pulaski
soils ave along the edges of the bottom lands.

The acreage is mainly in woods or is used for pasture or
range. Under the canopy of willow and cottonwood trees,
some sedges grow and supply forage for grazing during
cool seasons. The areas where the woody vegetation has
been removed are more productive than other areas.
Therefore the growth of woody vegetation and the amount
of grazing should be controlled to permit the growth of
a maximum amount of grass. (Capability unit Vw-3;
Wetland range site)

Windthorst Series

In the Windthorst series are light-colored soils that have
a moderately coarse-textured surface layer and a fine-
textured subsoil. These soils are generally near the tops
of ridges and in the timbered areas in the northern part

of the county. In the north-central and northeastern
parts of the county, they formed in material weathered
from sandy shale. In the northwestern and northern
parts, they formed in similar material that weathered
from older material. The vegetation in areas that are not
cultivated is mainly post oak and some mid and tall
grasses between the trees.

In areas that have not been cultivated the upper part of
the surface layer of these soils is dark-brown or grayish-
brown fine sandy loam about 4 inches thick. It has weak
granular structure and is very friable when moist. The
Tower part is light-brown or pale-brown fine sandy loam
about 8 inches thick. It is structureless and very friable
when moist. In cultivated areas the surface layer is gen-
erally light brown. This is because of the veduction in
organic matter and the mixing of the underlying lighter
colored soil material into the surface layer. In most
places the subsoil is reddish to yellowish sandy clay about
4 feet thick. It breaks to well-formed blocks 1/, to 3/ inch
in diameter. The subsoil is very firm when moist and very
hard when dry. It is not easily penetrated by roots.

Where the Windthorst soils are mapped in a complex
with Darnell soils, their profile is shallower than where
they are mapped separately or with Stephenville soils.
Also, the profile contains some cherty sandstone gravel.

The Windthorst soils occur with and are similar to the
Stephenville soils, but they have a more clayey, blocky
subsoil than those soils. Thelr subsoil is less clayey than
that of the Axtell soils, and they are on uplands rather
than on stream benches. The Windthorst soils have a
thicker profile and a more clayey subsoil than the Darnell
soils.

The Windthorst soils are well drained.
medium internal drainage.

- Windthorst-Darnell complex (5 to 25 percent slopes)
{Wn).—This complex is in rolling to hilly areas in the
northeastern part of the county near Lake Murray State
Park. It is also in the northwestern part of the county.
Windthorst soils make up about 65 percent of the complex,
and Darnell soils about 20 percent. Gravel and boulders
of cherty limestone are strewn over the surface in most
places. The surface layer of the Windthorst soils is gen-
erally 8 to 5 inches thick. In most places the profile of the
Windthorst soils is less thick than that described for the
series, and the subsoil is more reddish. The profile of the
Darnell soils is similar to that described for the Darnell
series.

Included in the areas mapped as this complex is a soil
that is neither a Windthorst nor a Darnell soil, but that
has some of the characteristics of both. Also included are
a few areas of a soil on ridges in Lake Murray State Park
where sandstone crops out in 50 percent or more of the
acreage.

The soils of this complex are used mostly for range, and
some areas have been cleared of timber. If the growth of
brush is controlled and range is managed well, good yields
of desirable vegetation are obtained. (Capability unit
VIIs-1; Windthorst soils in Sandy Savannah range site,
and Darnell soils in Shallow Savannah range site)

Windthorst fine sandy loam, 1 to 5 percent slopes
{WdC).—In most places this soil is on the crowns of gently
sloping ridges. It occurs in timbered areas throughout
the county.

They have
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Included in the areas mapped as this soil are small areas
of Stephenville soils. Most of the included areas are along
small drainageways where some colluvinm has accumu-
lIated or where internal drainage is better than in the
typical areas of Windthorst soils.

Most of the areas are grazed, and some areas have been
improved for tame pasture. Other areas are cultivated.
The crops are chiefly small grains and vetch, sorghum, and
cotton. ~In the fields where row crops are grown, this soil
should be terraced and farmed on the contour. In areas
that are grazed or used as range, yields of forage are maxi-
mumi if the growth of woody plants is controlled and graz-
ing is well managed. Yields of forage are low, however,
where the trees have not been removed. Most of the areas
that have been improved for tame pasture were once old
fields; they were improved by planting bermudagrass as
the base sod. (Capability unit ITIe-2; Sandy Savannah
range site)

Windthorst fine sandy loam, 1 to 5 percent slopes,
eroded (WdC2).—This soil is mainly on the gently sloping
crowns of ridges throughout the county. Generally 1t 1s
in timbered areas where old fields have been abanconed.

The profile of this soil is similar to the profile described
for the series, except that it has a thinner surface layer.
In many places the present surface layer is redder than the
original one because some material from the subsoil has
been mixed into it by tillage.

Included in the areas mapped as this soil are small areas
of Windthorst soils that are not eroded. Such areas arve
generally between gullies or along the borders of fields.

Most of the acreage is used for grazing, but some areas
are in crops, chiefly small grains and sorghum. Some areas
have been improved for tame pasture, chiefly by planting
bermudagrass as the base sod. If the tame pasture is
properly fertilized and managed, yields of forage are high.
provide only a small amount of forage. The areas that
provide only a small amount of forage. The areas that
remain in crops are used mainly for small grains and
vetch and sorghum. Terracing and farming on the con-

. tour are desirable where row crops are grown. (Capa-
bility unit IVe-2; Sandy Savannah range site)

Windthorst-Stephenville fine sandy loams, 5 to 12
percent slopes (WsD}.—The soils of this complex are along
drainageways and in timbered areas throughout the
county. The profiles of these soils are similar to those
described for the Windthorst and Stephenville soils, ex-
cept that they are thinner.

ncluded in the areas mapped as this complex are areas,
mainly of Stephenville soils, that have slopes greater than
8 percent. Those areas contain only a small proportion of
Windthorst soils and are mostly along drainageways south
of Lake Murray State Park. Also included in the com-
plex, near the tops of ridges, are areag of Windthorst soils
that have slopes of less than 5 percent. In addition, near
the bottoms of the slopes and in the valleys, areas of Ste-
phenville fine sandy loam, 3 to 5 percent slopes, are in-
cluded.

Most of the acreage is used for range. In some areas
that have been cleared, crop yields are high. Most areas
that have been cultivated, however, are severely eroded and
have been abandoned. Some areas have been improved for
tame pasture by using bermudagrass as the base sod. In
the areas that are pastured, the growth of brush and trees
needs to be controlled. Only good management of range

or pasture is needed for high yields. (Capability unit

VIe-2; Sandy Savannah range site
? y D

Yahola Series

The Yahola series consists of dark-colored, calcareous
soils that have a moderately coarse textured surface layer
and a moderately coarse textured subsoil. These soils are
along the Red River on bottom lands that are occasionally
flooded. The frequency of flooding varies from place to

lace. The soils formed in calcareous, reddish, sandy al-
uvium derived from sediments of the red beds. The na-
tive vegetation was bottom-land hardwoods with mid and
tall grasses between the trees.

In most places the surface layer is reddish loam to fine
sandy loam that contains a large amount of calcareous ma-
terial, It is generally about 15 inches thick, but ranges
from 8 to 25 inches. It is very friable when moist and
slightly hard when dry and is structureless. Beneath the
surface layer is stratified fine sandy loam to loam that is
about the same color and has about the same structure as
the surface layer. In most places the texture of the ma-
terial in the lower part of the profile is fine sandy loam.

The Yahola soils have a profile similar to that of the
Lincoln soils, but the lower part is less sandy. The Yahola
soils occur with the Norwood soils. They have a profile
somewhat similar to that of the Norwood soils, but the
lower part is more sandy.

The Yahola soils are well drained and have rvapid to
medium internal drainage. They are easily worked, and
they absorb and hold enough water for the good growth
of adapted plants.

Most of the acreage is cultivated. The main crops are
pecans, cotton, small graing and vetch, and alfalfa.

Yahola fine sandy loam (0 to 1 percent slopes) (Ya).—
This is the only Yahola soil mapped in the county. It is
on bottom Jands along the Red River and is occasionally
flooded.

Included in the areas mapped as this soil are narrow
areas of soils in swales. In those areas the surface layer
is clay loam.

This Yahola soil is highly productive if it is well man-
aged. Most of the acreage 1s cultivated, and the crops are
mainly alfalfa, small grains and vetch, cotton, and pecans.
Because the areas of included soils in swales are generally
only a few feet wide, the use and management of this soil
is only slightly affected by them. Generally, however, the
soils in those areas remain wet longer after rains than the
soils around them, and as a vesult, tillage is frequently
d‘ela)yed. (Capability unit I-1; Loamy Bottomland range
site

Zaneis Series

In the Zaneis series are dark-colored soils that have a
medium-textured surface layer and a moderately fine tex-
tured subsoil. These soils are on prairies in the north-
western part of the county near the town of Orr. They
formed in clayey material weathered from sandstone or
from sandy shale of the red beds. The native vegetation
was mid and tall grasses.

In most places the surface layer is dark-brown loam
about 6 inches thick. It is friable when moist and hard
when dry and has weak granular structure in most places.
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Generally, the subsoil is reddish loam to clay loam about
3 feet thick. It isfriable or firm when moist and hard when
dry, and it breaks to moderately well formed blocks of ir-
regular shape that are 14 to 1 inch in diameter.

‘Where the wind has winnowed this soil, the texture of
the surface layer is fine sandy loam.

The Zaneis soils occur with the Chickasha soils, and they
are mapped in an undifferentiated unit with the Chickasha
soils in some places. They are more reddish than the
Chickasha soils. The Zaneis soils also occur with the Ren-
frow soils. Their color is similar to that of the Renfrow
soils, but they have a less clayey subsoil. Their subsoil is
more clayey than that of the Teller soils, and generally
they are on prairies rather than on alluvial benches along
the Red River.

The Zaneis soils are well drained and have medium in-
ternal drainage. Most of the acreage is used for grazing.

Zaneis loam, 3 to 5 percent slopes (ZaC).—This soil 1s
on the prairie near the town of Orr. It is underlain by
sandy shale or sandstone.

Included in the areas mapped as this soil are small areas
of Renfrow soils. The Renfrow soils are on the side slopes
of drainageways that run through areas of the Zaneis soil.

Most of the acreage is used for range. Areas that were
once cultivated have been abandoned long enough for na-
tive grasses to reseed naturally. A few acres is still culti-
vated and is used mainly to grow small grains and
sorghum. Where close-growing crops are grown, good
management of crop residue is needed. Good management
is also needed in range areas so that the grasses grow vig-
orously. (Capability unit ITIe-1; Loamy Prairie range
site)

Use and Management of the Soils

A large part of the acreage in Love County is used for
crops and for tame pasture or range. This section explains
how the soils of the county may be managed for these main
purposes, and also for developing pecan orchards and for
windbreaks and woodland. In addition it discusses the
soils in relation to wildlife and indicates the suitability of
the soils for engineering structures.

General Management Practices for Crops and
Tame Pasture’

If the farmer is to plan an effective system of soil man-
agement, he must know what practices are best suited to
the soils and to the climate, how much the soils will produce
under the best management, and what the limitations of
the soils are.

In this section the practices commonly required in this
county are discussed. Practices applicable to specific soils
are described in the subsection “Capability Groups of
Soils.”

TIELD CROPS

Conserving moisture, providing enough crop residue for
protection, maintaining good tilth for efficient production,
and supplying nutrients in amounts adequate for the good

1This section is mainly by M. D. GAMBLE, conservation agrono-
mist, Soil Conservation Service. CHESTER FRrY, range conservation-
ist, Soil Conservation Service, also supplied information for tame
pastures.

SURVEY

growth of plants are all problems in managing the soils of
this county. The chief management problem, however, is
susceptibility of the soils to erosion by wind and water.

The soils are likely to be droughty in summer and early
in fall. Asa result, the growth of vegetation that protects
them from erosion is limited in those seasons. The soils
that are the most droughty, and that are thus likely to be
eroded because they are not adequately protected, arve those
that have a blocky, fine-textured subsoil. Also 1n spring,
before plants have grown enough to provide a good cover,
periods of rainfall of high intensity and of high winds are
common. During storms, the medium-textured and fine-
textured soils of the uplands are likely to lose much of their
valuable surface layer through erosion; the coarse-tex-
tured, rapidly permeable soils are likely to be damaged by
gullying. : '

The crops normally grown in this county are alfalfa, cot-
ton, corn, pecan trees, small grains and veteh, and grain
sorghum on the loamy soils of bottom lands and stream
benches; cotton, small grains, small grains and vetch, grain
sorghum, and sweetclover on the clayey and loamy soils of
the prairies; and peanuts, small grains and vetch, cotton,
and grain sorghum on the sandy soils and on the coarser
textured loamy soils.

Erosion is controlled most effectively if a combination of
good management practices is used. In general, for the
purpose of planning suitable management, the soils of the
county can be divided into the following three groups, each
of which requires a diffevent kind of management: (1)
Nearly level, fine-textured to moderately coarse textured
soils of bottom lands and stream benches; (2) gently slop-
ing or moderately sloping, fine-textured to moderately
coarse textured soils on hillsides or other sloping areas;
and (38) soils that may be either neaxly level or sloping but
that are coarse textured. The following are general prac-
tices applicable to all the soils in each group:

The soils of the first group are more productive than the
other soils in the county. The only management practices
they require are those that maintain soil fertility, the con-
tent of organic matter, and good tilth. These purposes are
accomplished by applying the proper kinds and amounts
of fertilizer, as determined by the results of soil tests.
More intensive fertilization is profitable in the areas where
these soils are irvigated. Also in the irrigated areas, a
more intensive cropping system is used and the cultural
practices are more intensive.

For the gently sloping or moderately sloping soils of the
second group, the same practices are required as are re-
quired for the soils of group 1, but more intensive manage-
ment is required in clean-tilled areas. This intensive
management consists mainly of terracing, farming on the
contour, growing legumes in winter, and working all crop
residue into the surface layer or leaving it on the surface.
Also, for these soils the cropping system should include
small grains, legumes, and other crops that help to control
erosion.

The soils of the third group are sandy and are subject to
erosion by wind and water. (Good management practices
are needed to maintain fertility and to protect against ero-
sion. The practices required are applying fertilizer, grow-
ing crops that produce a large amount of residue, and
tilling in a way that keeps crop residue on the surface.
Frequent applications of fertilizer are necessary because
the plant nutrients rapidly leach out of these soils. There-
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fore, fertilizer should be applied at planting time and
again during the growing season.

All the practices indicated for these three groups are de-
signed to protect the soils, to supply enough nutrients so
that plants will make good growth, and to utilize crop res-
idue in a way that will conserve soil moisture. In the
following pages general practices mentioned for these
three groups are further described. Practices suitable for
individual soils are given in the subsection “Capability
Groups of Soils.”

Cropping systems.—If a good cropping system is used,
the soils remain productive year after year and crops
grown on them make good yields at the least practical
cost. A good cropping system gives protection from ero-
sion, improves or maintains tilth, and helps to control
weeds, insects, and diseases. In this county the main
crops that do all of these things are legumes and perennial
grasses, but small grains meet most of these objectives.

Vetch, the principal legume used as a soil-improving
crop in this county, is usually grown in combination with
small grains or perennial grasses. Alfalfa, grown on
many of the bottom lands in the county, is another legume
that is considered to be a soil-building crop if it is prop-
erly fertilized. The most benefit is derived from alfalfa
if the last cutting is returned to the soils.

Perennial grasses are the best for improving the struc-
ture of the soils and for controlling erosion. Wherever
it is practical to grow them, perennial grasses should be
rotated with other crops in the cropping system.

As a rule, if small grains are grown and the straw is
plowed under as a source of organic matter, nitrogen fertil-
1zer is required to help decompose the straw. During
years of limited rainfall, however, when there is only a
small amount of straw, nitrogen is not likely to be needed.
Nitrogen fertilizer, added to the crop residue, acts as in-
surance to prevent yields from becoming lower the year
after a large amount of straw has been produced and
turned under.

Such crops as peanuts and cotton do not supply much
protection for the soils during the growing season, and
they return only a small amount of residue to the soils.
If peanuts or cotton is grown, perennial grasses or a crop
that produces a large amount of residue should be grown
the following year.

Use of cover crops—Cover crops and green-manure
crops protect the soils from erosion by wind and water.
They also return organic matter and stored plant nutrients
to the soils. These crops produce a large amount of resi-
due. They should be planted immediately after the har-
vest of a crop that produces only a small amount of resi-
due, especially on sandy soils that are susceptible to severe
wind erosion.

Small grains, rye, and millet are all good cover crops,
but rye makes the best cover for the sands and fine sands.
In summer millet provides a good cover for fine-textured
soils because it grows rapidly. Sow rye early in fall so
that it will grow tall enough to provide a good cover before
winter. A special drill can be used for seeding the rye
among the cotton plants in September. If cotton, peanuts,
or sorghum is to be grown, keep a cover crop on the surface
in winter and work it into the surface layer about April 1.

Orop residue—Leaving crop residue on the surface
when the soil is not protected by a growing crop and later
working it into the surface layer are desirable practices in
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this county. The crop residue helps to protect the soil
during periods when the hazard of erosion is severe, and
it returns to the soil a part of the plant nutrients that were
removed when the plants were growing. The residue also
improves the structure of the surface layer and makes the
surface layer more porous. As a result, more water enters
the soil and surface crusting is reduced.

The amount of residue needed on the surface to control
wind erosion depends upon the climate and the kind of
soil. Among the factors that must be considered in pro-
viding for crop residue are the texture and tilth of the
soil and the intensity of wind or rainfall that can be ex-
pected in the area.

Striperopping.—A practice suitable for helping to con-
trol wind erosion on sandy soils is striperopping. It con-
sists of growing in strips various kinds of crops that do not
provide much protection from erosion. Those strips are
alternated with strips of small grains or other crops that
protect the soils. Where sorghum is alternated with a
crop that provides less protection from erosion, a high
stubble is left standing to provide protection from wind in
winter and early in spring. The erodibility of the soils
determines the width of the strips. It depends on many
factors, but it is closely related to the soil texture.

The strips of erosion-resistant crops and of crops that
do not provide much protection from erosion should be of
the same width. All strips ought to be run as nearly as
feasible at right angles to the direction of the prevailing
winds.

Contour farming—Plowing, planting, and tilling soils
as nearly as feasible at right angles to the slope, instead
of up and down the slope, has many advantages. Erosion
by water is reduced because more water soaks in. Because
of this additional water, crops usually grow better. Oper-
ating farm equipment on the contour is also easier than
up and down the slope, and sometimes it is more economi-
cal. Contour farming (fig. 14) is necessary in terraced
fields. It may also be effective in areas that have not been
terraced.

Terraces—A terrace is a combination of a ridge and
channel built across the slope, generally on a slight grade.
A terrace reduces erosion and conserves moisture; it also
serves as a guideline for contour farming.

Two main kinds of terraces, diversion terraces and field
terraces, are used. The differences between the two are
mainly those of size and purpose. Diversion terraces are
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Figure 14—A field that is tilled on the contour between the
terraces.
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used to protect the soils in a cultivated field from runoff waterway from overgrazing, (6) fertilizing as needed, and
from adjoining fields or other areas. In contrast, field (7) plowing or doing other farmwork carefully so as to
terraces are designed mainly to slow or stop the movement leave enough space at the edges for the waterway not to be
of water within a field. By so doing, they increase the crowded.
amount of water that soaksin. Field terraces thus appre- Minimwm tillage—XKeeping tillage to & minimum is im-
ciably improve yields, for the limited supply of water is  portant in this county. Of course, when soils are used for
among the chief obstacles to good crop yields in this crops, they must be worked to some extent to prepare a
county. seedbed so that the plants will have a favorable place to
Grassed waterways—For most terrace systems, grassed  grow and weeds or other competitive vegetation will be
waterways are needed to provide a way of disposing of ex-  controlled. But tillage breaks down the structure of the
cess water without causing erosion. They are used with soils. If it is excessive, it reduces the size of the natural
terraces, and they may also be used with an irrigation sys- aggregates and eventually pulverizes the soil material.
tem or in any place where there isa need to dispose of ex-  The soils then tend to puddle, and a crust forms on the sur-

cess water without causing erosion. face. Asa result, less water is taken in and stored for the
Each waterway must be individually designed. The use of plants.
width and depth of the waterway and the kind of vegeta- Compaction, which is likely to result from excessive or

tion needed are determined primarily by the site, the slope  untimely tillage, is a problem in managing some of the
and permeability of the soils, the practices already estab-  soils. When the soils are plowed over and over at the
lished to control erosion, and the plant cover in the drain- same depth, a compact layer, or plowpan, forms, partic-
age arvea. Bermudagrass or native grasses are commonly ularly in soils that have a surface layer of loam or silt
used to provide a plant cover in the waterway. loam. This compact layer, just below plow depth, re-

Practices needed to maintain the waterway consist of duces aeration and the ability of the soils to store moisture
(1) fencing if feasible, (2) mowing or spraying to control in the lower part of the profile. It ordinarily restricts the
weeds, (8) lifting farm implements when the waterway is normal growth of roots. In some soils plants can use
crossed, (4) establishing farm roads in other areas so that only the moisture and nutrients available above the pan,
the waterway is not used as a road, (5) protecting the or to the depth of normal tillage.

TaBLE 2.—Grasses and legumes, rated by capability wnits} according to their suitability for tame pasture

Capahility King Ranch Weeping Burclover and
unit Bermudagrass | and Cauecasian lovegrass Tall fescue Vetch black medic 2 | Sweetclover ?
bluestems
| Good________ Good____.._.. Good____.___ Fair___._.___ Good_ . _.____ Good_______. Good
T-2 .- Good_._._._. Good. . _.__._ Not suitable__.| Good________ Good._ .- ___ Good________ Good
T8 e Good. ___.___ Good_ . .._.-_ Good_ ... Fair________._ Good .. __.___ Good. _______ Good
Ile—1 o oeos Good._ .. _.__.. Good_ - ._._._ Good . .. ___._ Poor___.__._. Good._ _._..___ Good_ ___.__. Good
Ie-2 . Good.. . ____._ Fair_ . _.__.-_ Good__._____ Not suitable. .| Good_.______ Fair_ . _______ Fair
Ile-3- - e o Poor_________ Good___.____ Not suitable. .| Poor_________ Good________ Good_ . _.____ Good.
Tle—4 oo Good_______. Fair_ o .. _____ Good___.____ Not suitable. .| Good_.___.___ Good_ _______ Good.
N T Good___.._.. Fair_ . _______ Good.__._____ Not suitable_ .| Good______._ Fair_ o _._____ Fair.
ITs—1_ oo Poor_. . ______ Good_ _ ... Not suitable__| Not suitable._| Good_.__.____ Fair_.__._____ Not suitable.
IMle~1_ . Good._______. Good. . _.__ . Fair_ .. _._ Poor_.____._. Good.__._.___ Good________ Good.
ITe-2 oo Good. ._.__._ Fair_ . __._____ Good____.__. Not suitable._| Good.._-____ Fair_ . _._.__ =| Poor.
) Good. _.___.__ Poor___..____ Good_ __.._._ Not suitable._| Good.._._.___ Not suitable_ _| Not suitable.
TITe~4 o oooea Good_______. Good_. _.._-. Fair_________ Poor_.______. Good___-.____ Good_ _______ Good.
D S T Poor_._____._ Good______-. Poor_. - _____ Poor__._____. Good_ . __..__ Good_ __.____ Good.
R0 (i P Poor._..___._ Good. . .o..-_ Not suitable_ .| Poor._____.___ Good. . _..__. Good._ __.._._ Not suitable.
Ile-7- oo Good.__.___. Fair_______.__ Good..._____ Not suitable_.| Good_._-.___ Fair_ . _.____. Poor.
TITw—1o oo Poor_.___.__. Fair___.__._. Not suitable. .| Good.____.___ Good________ Good___.____ Good.
IVe-1l oo Poor_._____.. Good_ __.._-_ Poor.._.___._ Not suitable. [ Good....____ Good. . __..__ Good.
IVe-2. oo e e Good____.._. Fair_ . ._.___ Good________ Not suitable. | Good.______. Fair_ . _______ Poor.
IVe-8. oo . Good______._ Fair_________ Good__._._._ Not suitable._| Good._._..___ Not suitable. .| Not suitable.
IVe~4_ - Fair_ . _____._ Good. ____.__ Poor_________ Not suitable. .| Good_.______ Good. ______. Good.
IVs—1_ oo Poor..___._.. Poor_.._______ Good.__._____ Not suitable..| Good.____.__. Not suitable_ .| Not suitable.
IVs-2 o Good. _____-_ Not suitable.. .| Not suitable._| Poor.____.____ Good_ _______ Fair_________ Poor.
Vwol oo Good._ ... Not suitable._| Not suitable_.| Good_.____._ Good________ Good___..___ Good.
Vw-2_ o a_o- Good___.....| Good________ Good__.____. Fajr______._._ Good.___.__. Good.___.____ Good.
VW3 e iee Good____._. _| Not suitable__| Not suitable..| Good_____.__ Not suitable_ _| Not suitable__| Not suitable.
VW4 e Poor.____._.. Not suitable_ _| Not suitable_.| Fair_ ________ Fair__ ___.___ Fair_ . ___.___ Fair.
VIie-1o o o oooceeeo___ Poor__ .. ___._ Good._ . _____. Not suitable__| Not suitable..| Fair______.___ Poor_.______._ Good.
Vie-2_ oo Good.____._._. Fair___._.___ Good......_. .| Not suitable..| Good_._._._.___ Fair_______._ Fair.
Vie-3_ a2 Good. _____._ Fair_______._ Fair. ________ Not suitable..| Good_ . ._.___ PFair__ _._.___ Fair.
Vie-4_ _ _ o __._ Poor_______._ Good_____._._ Not suitable._| Not suitable__| Good_....___ Good________ Good.
VIs—1. e Not suitable. .| Poor____.____ Good.____.__ Not suitable. .| Good._.._.._. Not suitable_.| Not suitable.
1 Capability, units Vs~1, Vs-2, and VIIe-1 through VIIs—4 are 2 Lime, as well as fertilizer, is needed in some areas where bur-

not listed, because the soils are not suitable for the grasses or clover, black medic, and sweetclover are grown.
legumes named in this table and are not suitable for tame pasture.
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Weed control—Johnsongrass, crabgrass, cocklebur,
nightshade, and other noxious weeds grow in many of the
cultivated fields in this county. Johnsongrass is the most
common. It grows in fields, and it also covers roadsides,
the banks of creeks, and railroad rights-of-way. Its seed
is spread by wind, birds, floodwaters, and tillage equip-
ment. Practices used to control this weed are tillage,
chemical sprays, and use of the field as pasture throug%x-
out the growing season.

Crabgrass is a problem in fields where cotton, peanuts,
and corn are grown. Spraying and tilling before these
seedlings emerge are the most widely used control meas-
ures. Cocklebur and nightshade can be controlled by
proper cultivation, use of seed that is free of weeds, and
well-planned spraying.

Soil amendmenits—The decision about what kind of
fertilizer to use and the amount to apply is based on many
things. Mainly it is based on the results of soil tests, on
the kind of yields desired, on the kind of cropping system,
on the kind and amount of fertilizer added in the past, and
on the kind of soils and their potential.

Fertilizing requires much planning. For such crops as
small grains, sorghum, corn, and grass, the limited supply
of nitrogen in the solls generally limits yields unless a
fertilizer high in nitrogen is added. For legumes, lack of
phosphorus 1s likely to limit yields unless phosphate is
added, and lime may also be required.

The soils on which fertilizer will benefit ecrops the most
are those that are moderately sandy or sandy, especially if
those soils are inherently low in fertility. Most soils in
the county do not need lime, but agricultural gypsum is
beneficial in some places. Current recommendations of
the Oklahoma Agricultural Experiment Station can be
used as a guide in determining the kinds and amounts of
fertilizer and the amount of lime to use.

TAME PASTURES

Grass is an inexpensive source of feed. Therefore, most

farmers and ranchers in the county profitably use tame
pasture as a source of feed for their livestock. For a num-
ber of years, much work has been done toward establishing
pastures that will provide good year-round grazing.
Many good pastures have been established in the county,
but a large acreage not suitable for cultivated crops re-
mains. It could be planted to locally suited grasses.
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Figure 15—This machine plants sprigs or roots of grasses rapidly
and efficiently. This field will be used for tame pasfure.
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Figure 16.—OQverseeding legumes in an excellent stand of bermuda-
grass.

Table 2 lists the capability units made up of soils suited
to tame pasture and shows the relative suitability of the
soils of each group for adapted pasture plants.

A base grass is the foundation for all permanent tame
pasture. When a tame pasture is planned, however, it is
necessary not only to choose the best suited base grass but
also to consider the requirements of the soils and of the
farmer or rancher, the season when additional forage is
needed, and the best legume or legumes to seed with the
base grass.

The main base grasses used in this county are bermuda-
grass, King Ranch bluestem, weeping lovegrass, and Cau-
casian bluestem (fig. 15). ]éermudagmss 1s best suited to
the sandy and loamy soils of the bottom lands, but it is also
used successfully on some of the deeper sandy and loamy
soils of the uplands. Weeping lovegrass is best adapted
to the soils of the uplands where the soils are more sandy
than in other places. King Ranch bluestem and Cauca-
sian bluestem produce the most forage on well-drained,
medium-textured and fine-textured soils. They also grow
fairly well on soils that contain a claypan, where stands of
other grasses are difficult to establish and maintain. Tall
fescue is not widely used for pastures in this county, but
it is generally well adapted to the wet soils.

Most of the tame pastures yield less than their potential,
and more forage could be produced by improving manage-
ment. Improved management practices include the use
of fertilizer and overseeding the base grass with legumes
(fig. 16). Because most grasses are high in carbohydrates
‘mg legumes are high in protein, calcium, and phospho-
rus, a mixture that is about 60 to 80 percent grass and
the rest legumes is considered good for tame pasture.

The pastures should be grazed at a rate that will main-
tain a stand of grasses and legumes of high quality. The
grasses and legumes provide a cover that conserves water
and protects the soils from erosion. Control of weeds and
brush is usually not a problem if tame pasture is well man-
aged. In areas where control is needed, however, the
weeds or brush can be mowed or they can be sprayed with
a chemical.

Capability groups of soils

The capability classification is a grouping of soils that
shows, in a general way, how suitable the soils are for most
kinds of farming. It is a practical grouping based on
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limitations of the soils, the risk of damage when they are
used, and the way they respond to treatment.

In this system all the kinds of soil are grouped at three
levels, the capability class, subclass, and unit. The eight
capability classes in the broadest grouping are designated
by Roman numerals I through VIII. In class I are the
soils that have few limitations, the widest range of use,
and the least risk of damage when they are used. The
soils in the other classes have progressively greater natural
limitations. In class VIII are soils and landforms so
rough, shallow, or otherwise limited that they do not pro-
duce worthwhile yields of crops, forage, or wood products.

The subclasses indicate major kinds of limitations
within the classes. Within most of the classes there can
be up to four subclasses. The subclass is indicated by
adding a small letter, e, w, s, or ¢, to the class numeral, for
example, ITe. The letter ¢ shows that the main limitation
is risk of erosion unless close-growing plant cover is main-
tained ; w means that water in or on the soil will interfere
with plant growth or cultivation (in some soils the wetness
can be partly corrected by artificial drainage); s shows
that the soil is limited mainly because it is shallow,
droughty, or stony, and ¢, nsed 1n only some parts of the
country, indicates that the chief limitation 1s a climate
that is too cold or too dry.

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 w, s, and ¢, because the soils in
it are subject to little or no erosion but have other limita-
tions that restrict their use largely to pasture, range, wood-
land, or wildlife.

Within the subclasses are the capability units, groups of
soils enough alike to be suited to the same crops and pas-
ture plants, to require similar management, and to have
similar productivity and other responses to management.
Thus, the capability unit is a convenient grouping for
making many statements about management of soils.
Capability units are generally identified by numbers as-
signed locally, for example, ITe-1 or IITe-2.

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

The eight classes in the capability system, and the sub-
classes and units in this county, are described in the list
that follows.

Class I. Soils that have few limitations that restrict their
use. (No subclasses)

Unit I-1. Deep, nearly level, well-drained soils
that have a moderately coarse textured to me-
dium-textured surface layer and are on first
and second bottoms.

Unit I-2. Deep, nearly level, moderately well
drained soils that have a moderately fine tex-
tured surface layer and are on first and second
bottoms,

Unit I-3. Deep, nearly level, well-drained, me-
dium-textured soils on high alluvial benches.

Class IT. Soils that have some limitations that reduce the
choice of plants or that require moderate conservation
practices.

Subclass ITe. Soils subject to moderate erosion if
they are not protected.

Unit Ile~1. Deep, dark-colored, well-drained,
gently sloping soils that have a medium-tex-
tured surface layer.

Unit ITe-2. Deep, dark-colored, well-drained,
nearly level and gently sloping soils that have
a moderately coarse textured surface layer.

Unit ITe-3. Deep, dark-colored, moderately well
drained, gently sloping soils that have a fine-
textured surface layer.

Unit ITe—4. Deep, dark-colored, well-drained,
nearly level and gently sloping soils that have
a moderately coarse textured surface layer but
lack a well-developed profile.

Unit ITe-5. Deep, light-colored, well-drained,
gently sloping soils that have a moderately
coarse textured surface layer.

Subclass IIs. Soils that have moderate limitations
because of moisture capacity.

Unit IIs-1. Deep, somewhat poorly drained,
nearly level soils that have a medium-textured
surface layer.

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

Subeclass ITTe. Soils subject to severe erosion if they
are cultivated and not protected.

Unit IIIe-1. Deep to shallow, well-drained,
gently sloping to moderately sloping soils that
have a medium-textured to moderately fine tex-
tured surface layer.

Unit IITe-2. Deep, light-colored, well-drained
soils that are nearly level to moderately sloping
and have a moderately coarse textured surface
layer.

Unig ITTe-3. Deep, well-drained, nearly level to
gently sloping soils that have a coarse-textured
surface layer.

Unit IITe4. Deep, dark-colored, moderately
well-drained, gently sloping soils that have a
medium-textured surface layer and a fine-tex-
tured subsoil.

Unit ITTe-5. Deep, moderately well-drained,
moderately sloping soils that have a fine-
textured surface layer.

Unit IITe-6. Deep, dark-colored, moderately
well drained, gently sloping soils that have a
medium-textured surface layer and a fine-
textured subsoil.

Unit ITTe-7. Deep, dark-colored, well-drained,
moderately sloping soils that have a moderately
coarse textured surface layer.

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

Unit IIIw-1. Deep, somewhat poorly drained
or moderately well drained, nearly level soils
that have a fine-textured surface layer and are
on bottom lands and low stream benches.
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Class IV. Soils that have very severe limitations that
restrict the choice of plants, require very careful man-
agement, or both.

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

Unit IVe-1. Deep, to shallow, gently sloping to
strongly sloping, fine-textured to medium-
textured soils that have a moderately fine tex-
tured surface layer.

Unit IVe-2. Deep, light-colored well-drained,
gently sloping to strongly sloping soils that
have a moderately coarse textured surface
layer and a moderately fine textured or fine
textured subsoil.

Unit IVe-3. Deep, light-colored, well-drained,
moderately sloping or strongly sloping soils
that have a coarse-textured surface layer and
a moderately fine textured subsoil.

Unit IVe—4. Deep, dark-colored, gently slop-
ing, moderately well-drained soils that have a
moderately fine textured surface layer and a
fine textured subsoil.

Subclass IVs. Soils that have very severe limitations
of stoniness, low moisture capacity, or other soil
features.

Unit IVs-1. Deep, excessively drained, undu-
%ating soils that have a coarse-textured surface

ayer.

Unit IVs-2. Deep, somewhat excessively drained
or excessively drained bottom-land soils that
have a fine-textured to coarse-textured surface
layer over sandy and loamy material.

Class V. Soils, not likely to erode, that have other limita-
tions, impractical to remove without major reclamation,
that limit their use largely to pasture or range, wood-
land, or wildlife food and cover.

Subclass Vw. Soils too wet for cultivation; drain-
age or protection not feasible.

Unit Vw-1. Deep, frequently flooded soils of the
bottom lands that have a moderately coarse
textured to moderately fine textured surface
layer.

Unit Vw-2. Land types on narrow bottom lands
dissected by meandering stream channels.

Unit Vw-3. Frequently flooded land types that
have a high water table and are on bottom
lands.

Unit Vw—4. Deep, frequently flooded soils that
have a fine-textured surface layer and are on
bottom lands.

Subelass Vs.  Soils generally unsuitable for cultiva-
tion, because of moisture capacity or tilth.

Unit Vs-1. Saline soils that have a fine-textured
subsoil and are on bottom lands or benches,

Unit Vs-2. Soils that have a fine-textured sub-
soil and are on benches.

Class VI. Soils that have severe limitations that make
them generally unsuitable for cultivation and that limit
their use largely to pasture or range, woodland, or wild-
life food and cover.

Subclass VIe. Soils severely limited, chiefly by risk
of erosion if protective cover is not maintained.

Unit VIe-1. Dark-colored, shallow to deep soils
that have a medium-textured to fine-textured
surface layer, or soils that are severely eroded.

Unit VIe-2. Light-colored, strongly sloping to
moderately steep soils that have a moderately
coarse textured surface layer and a moderately
coarse textured to moderately fine textured
subsoii. -

Unit VIe-3. Light-colored, severely eroded soils
that have a moderately coarse textured to
medium-textured surface layer. -

Unit VIe-4. Dark-colored, medium-textured to
fine-textured, moderately steep or steep land
types on the sides of small drainageways and
on the enclosed valley floors.

Subclass VIs. Soils generally unsuitable for cultiva-
tion and limited for other uses by their moisture
capacity, stones, or other features.

Unit VIs-1. Deep, hummocky soils that have a
coarse-textured surface layer.

Class VII. Soils that have very severe limitations that
make them unsuitable for cultivation without major
reclamation, and that restrict their use largely to graz-
ing, woodland, or wildlife.

%ubclass VIIe. Soils very severely limited, chiefly
by risk of erosion of protective cover is mnot
maintained.

Unit VIIe-1. Dark-colored to light-colored,
shallow to deep soils.

Subeclass VIIs. Soils very severely limited by mois-
ture capacity, stones, or other soil features.

Unit VIIs-1. Light-colored, shallow soils that
are stony in many places.

Unit VIIs-2. Dark-colored soils that are shal-
low over limestone.

Unit VIIs-3. Steep, shallow to deep land types
on stony breaks.

Unit VIIs—4. Dark-colored, moderately fine tex-
tured land types that are shallow over limestone
or beds of calcareous marl.

Class VIII. Soils and landforms that, without major
reclamation, have limitations that preclude their use for
commercial production of plants and restrict their use
to recreation, wildlife, water supply, or esthetic purposes.

(None in Love County.)

CAPABILITY UNIT I-1

In this capability unit are deep, nearly level, well-
drained soils on first and second bottoms along streams.
The surface layer of these soils is loam or fine sandy loam.
The native vegetation was bottom-land hardwoods and a
ground cover of tall and mid grasses. The soils in this unit
are—

Gowen loam,

Port loam.

Pulaski fine sandy loam.
Yahola fine sandy loam.

These soils are fertile and highly productive. They are
moderately permeable, and rainfall penetrates them well.
In some years, however, crops grown on them are destroyed
by flooding. Diversion terraces are needed where water
accumulates and in the areas that receive runoff from ad-
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jacent slopes. In most places good management is needed
only for maintaining fertility and good soil structure.

Most of the acreage is cultivated, and the crops are
mainly cotton, alfalfa, peanuts, pecans, small grains and
veteh, corn, and sorghum. Needed for at least one-fourth
of the time are small grains, corn, or other crops that
supply a large amount of residue. Cotton, peanuts, and
other crops that supply only a small amount of residue
ought not to be grown longer than 6 consecutive years. If
the depth of tillage is varied, formation of a plowpan can
be prevented.

ome areas have been improved for tame pasture. Pas-
ture plants that are well suited are King Ranch bluestem,
Caucasian bluestem, and weeping lovegrass. These soils
are less well suited to tall fescue, though tall fescue can be
grown,
CAPABILITY UNIT 1-2

In this capability unit are deep, nearly level, moderately
well drained soils on first and second bottoms along
streams. The surface layer of these soils is moderately
fine textured. The native vegetation was bottom-land
hardwoods and a ground cover of tall and mid grasses.
The soils in this unit are—

Gowen clay loam.
Norwood clay loam,

These soils are fertile and highly productive, but they
are slowly permeable and rainfall penetrates them slowly.
In some years crops are destroyed by flooding, particularly
the crops in low spots. Diversion terraces are needed
where water accumulates and in the areas that receive run-
off from adjacent slopes. In most places good manage-
ment is needed only for maintaining fertility and good
soil structure.

Most of the acreage is cultivated, and the main crops are
cotton, alfalfa, corn, pecans, small grains and vetch, and
sorghum. At least one-fourth of the time, grow corn, small
grains, or other crops that supply a large amount of resi-

ue. Limit cotton and other crops that do not produce a
large amount of residue to no longer than 6 consecutive
years. A plowpan does not form easily in these soils, but
if tillage 1s done when the content of moisture is right,
compaction is prevented.

Some small areas, generally along drainageways, are
used for woods pasture, and some areas have been improved
for tame pasture. Plants that ave suitable for pasture are
bermudagrass, tall fescue, King Ranch bluestem, and
Caucasian bluestem. These soils are not suited to weeping
lovegrass.

CAPABILITY UNIT I-3

The soils in this capability unit are deep, nearly level,
well-drained loams. They are on high benches along large
streams in the county. The native vegetation included oak
and hickory trees and a ground cover of tall and mid
grasses. The soilsin this unit are—

Minco loam, 0 to 1 percent slopes.
Teller loam, 0 to 1 percent slopes.
Vanoss loam, O to 1 percent slopes.

These soils are fertile and highly productive. They are
moderately permeable, and rainfall penetrates them well.
Because these soils are nearly level, erosion is not a hazard
in most areas. In a few places, however, gullies have cut
into the high benches and practices that control erosion

are needed. The chief problems in managing these soils
are maintaining fertility and good soil structure.

Most areas of these soils are cultivated, and the main
crops are cotton, alfalfa, small grains and vetch, corn,
and sorghum. At least one-fourth of the time, grow small
grains, vetch, corn, alfalfa, and other crops that produce
a large amount of residue. Limit cotton and other crops
that produce only a small amount of residue to no longer
than 6 consecutive years. The depth of tillage can be
varied to prevent formation of a plowpan.

Some areas have been improved for tame pasture, and
pasture plants that are well suited are bermudagrass,
King Ranch bluestem, Caucasian bluestem, and weeping
lovegrass. These soils are less well suited to tall fescue,
though tall fescue can be grown.

CAPABILITY UNIT Ile-1

Deep, dark-colored, gently sloping soils on prairies and
on high benches along the major streams make up this
capability unit. These soils are well drained and have
medium mnternal drainage. Their surface layer is medium
textured. The native vegetation was tall and mid grasses,
and these grasses still occupy some areas of meadow and
range. The soilsin this unit are—

Chickasha and Zaneis loams, 1 to 8 percent slopes.
Labette loam, 1 to 3 percent slopes.
Teller loam, 1 to 3 percent slopes.

In sloping areas that are bare or lack enough plant cover
for protection, the hazard of erosion is severe. The prob-
lems in managing these soils are maintaining fertility and
good soil structure and controlling water erosion.

Most of the acreage is cultivated, and the main crops are
cotton, small grains and vetch, and sorghum. Alfalfa is
grown in some places on the Teller soil. ~Where row crops
are grown, construct terraces and farm the terraced areas
on the contour. At least one-fourth of the time, grow
small grains and other crops that supply a large amount
of residue. Limit cotton and other crops that do not sup-
ply a large amount of residue to no longer than 6 consecu-
tive years, and follow these crops with a cover crop. A
plowpan forms easily in these soils, but its formation can
be prevented by varying the depth of tillage and by tilling
only when the soils do not contain a large amount of
moisture.

Some areas of these soils have been improved for tame
pasture. Pasture plants that are well suited are bermuda-
grass, Iling Ranch bluestem, and Caucasian bluestem.
These soils are poorly suited to tall fescue, but tall fescue
can be grown.

CAPABILITY UNIT Ie-2

In this capability unit are deep, dark-colored, well-
drained, nearly level and gently sloping soils on high
benches along the larger streams in the county. These
soils have a subsoil of loam to clay loam. The native vege-
tation was tall and mid grasses that grew under a thin
stand of oak trees. The soilsin this unit are—

Teller fine sandy loam, 0 to 1 percent slopes.
Teller fine sandy loam, 1 to 3 percent slopes.

In areas where these soils are bare or lack enough plant
cover for protection, the hazard of erosion is severe. These
soils are moderately permeable, and rainfall penetrates
them well, Maintaining fertility and good soil structure.
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and controlling wind and water erosion are the chief
management problems.

Most of the acreage is cultivated, and the main crops are
cotton, corn, peanuts, small grains and vetch, and alfalfa,
If row crops are grown in the gently sloping areas, con-
struct terraces and farm the terraced areas on the contour.
At least one-fourth of the time, grow small grains and
other crops that supply a large amount of residue. Limit
cotton, peanuts, and other crops that supply only a small
amount of residue to not longer than 6 consecutive years,
but follow these crops with a cover crop. A plowpan
forms easily in these soils. Varying the depth of tillage
and tilling when the soils do not contain a large amount of
moisture are ways to prevent a plowpan from forming.

Many areas have been improved for tame pasture. Pas-
ture plants that are well suited are bermudagrass and
weeping lovegrass, but these soils are not suited to tall
fescue. King Ranch bluestem and Caucasian bluestem can
be grown, but these soils are not well suited to them.

CAPABILITY UNIT Ile-3

Only the mapping unit, San Saba-Denton clays, 1 to 3
* percent slopes, is in this capability unit. These are deep,

gark-colored, moderately well drained soils that have slow
internal drainage. Their surface layer is clayey. The na-
tive vegetation was tall and mid grasses.

These soils are fertile and productive. Sheet erosion is
common in areas where these soils are bare or lack enough
plant cover for protection. The chief management prob-
lems are controlling runoff, improving the capacity for
absorbing water, and maintaining fertility and good soil
structure.

Most of the acreage is cultivated, and the main crops are
cotton, small grains, sorghum, and corn. At least one-
fourth of the time, grow corn, sorghum, and other crops
that produce a large amount of residue. Limit cotton and
other crops that do not produce a large amount of residue
to 4 consecutive years. Construct terraces in areas that are
used for row crops, and farm the terraced areas on the con-
tour. A plowpan does not form in these soils. It is best
not to till these soils, however, if the content of moisture is
high.

Many areas have been improved for tame pasture. Pas-
ture plants that are well suited are King Ranch bluestem
and Caucasian bluestem. These soils are not suited to
weeping lovegrass. Bermudagrass and tall fescue can be
grown, but the soils are poorly suited to them.

CAPABILITY UNIT Ile-4

In this capability unit are deep, dark-colored, nearly
level and gently sloping soils on high benches along the
Red River. These soils lack a well-developed profile.
Their surface layer is moderately coarse textured, and the
texture is about the same throughout the profile. The soils
are well drained and have medium internal drainage. The
native vegetation was tall and mid grasses and a few oak
trees. The soils of this unit are—

Minco fine sandy loam, 0 to 1 percent slopes.
Minco fine sandy loam, 1 to 3 percent slopes.

These soils are moderately permeable, and water pene-
trates them eagily. Controlling wind erosion and main-!
taining fertility and good soil structure are the chief
management problems.

37

Nearly the entire acreage ig cultivated, and the main
crops are cotton, peanuts, corn, small grains and vetch, and
sorghum. At least one-fourth of the time, grow small
grains and other crops that supply a large amount of resi-
due. Limit cotton, peanuts, and other crops that do not
supply a large amount of residue to not longer than 6 con-
secutive years, and follow these crops with a cover crop.
Terraces are needed in some sloping areas where row crops
are grown. Farm all terraced lang on the contour to help
control runoff and conserve moisture. A plowpan forms
easily in these soils if the depth of tillage is not varied.

Some areas have been improved for tame pasture. Pas-
ture plants that are well suited are bermudagrass and
weeping lovegrass. These soils are less well suited to.
King Ranch bluestem and Caucasian bluestem, but those
grasses can be grown. The soils are not suited to tall
fescue.

CAPABILITY UNIT Ile-5

The only soil in this capability unit is Stephenville fine
sandy loam, 1 to 3 percent slopes. This soil 1s on uplands
in all parts of the county. It is deep, light colored, and
well drained, and it is gently sloping. The surface layer
is fine sandy loam, and the subsoil is sandy clay loam and
is moderately permeable. The native vegetation was hick-
ory, blackjack oak, and post oak and a ground cover of
tall and mid grasses.

In areas that ave bare or lack enough plant cover for
protection, the hazard of erosion is severe. The chief prob-
lems in managing this soil are controlling wind erosion
and water erosion and maintaining fertility and good soil
structure. In areas where terracing is done, farming on
the contour is also necessary.

A large acreage has been cultivated, but much of the
acreage has been abandoned and is now used for pasture.
The main crops are grain sorghum, small grains and vetch,
peanuts, and cotton. At least one-fourth of the time, grow
small grains, vetch, and other crops that produce a Iarge
amount, of residue. Limit peanuts, cotton, and other crops
that produce only a small amount of residue to not more
than 6 consecutive years, and follow those crops with a
cover crop. In areas used for row crops, construct terraces
and farm the terraced areas on the contour. A plowpan
forms in this soil if the depth of tillage is not varied.

Pasture plants to which this soil is well suited are ber-
mudagrass and weeping lovegrass. This soil is less well
suited to King Ranch bluestem and Caucasian bluestem,
but those grasses can be grown,

CAPABILITY UNIT IIs-1

In this capablity unit are deep, nearly level, somewhat
poorly drained soils that are mainly on prairies or on high
stream benches. Internal drainage is very slow. The
surface layer of these soils is loam. Generally the subsoil
contains a fine-textured claypan. The native vegetation
was mid and short grasses. The soils in this unit are—

Brewer-Vanoss complex.
Waurika loam.,

These soils are very slowly permeable, and water pene-
trates them slowly. The chief management problems are
maintaining fertility and good soil structure and improv-
ing the ability to absorb water. In areas that are bare or
lack enough plant cover for protection, some sheet erosion
has taken place. In some places a crust is likely to form,
and as a result, it is difficult for seedlings to emerge.
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These soils are difficult to work. They are wet in seasons
of high rainfall and droughty in seasons of low rainfall.
Plants that grow in spring are the best suited. )

Nearly the entire acreage of Brewer-Vanoss complex is
used for cultivated crops. Most of the acreage of the
Waurika soil was once in small fields, but much of the
acreage is now used for range. The main crops are small
grains, cotton, small grains and vetch, and sorghum. At
Teast one-fourth of the time, grow small grains, sorghum,
and other crops that supply a large amount of residue.
Limit cotton and other crops that supply only a small
amount of residue to less than 6 consecutive years. Con-
struct terraces in the few sloping areas that are used for
row crops, and farm the terraced areas on the contour.
Drainage 1s necessary in many places.

Some areas have been improved for tame pasture.
Pasture plants that are well snited are King Ranch blue-
stem and Caucasian bluestem, but these soils are not suited
to weeping lovegrass and tall fescue. Bermudagrass can
be grown, but the soils are poorly suited to it.

CAPABILITY UNIT Ilfe-1
In this capability unit are gently sloping to moderately
sloping soils of the prairies. These soils are well drained
and have medium internal drainage. The surface layer is
clay loam to loam, and the subsoil is clay to clay loam. The
ngette and Zaneis soils are deep, but the Claremore soil
is shallow and is underlain by limestone at a depth of about
19 inches. Thenative vegetation was tall and mid grasses.
The soils in this unit are—

Claremore silt loam, 1 to 3 percent slopes.
Labette clay loam, 1 to 8 percent slopes, eroded.
Zaneis loam, 3 to 5 percent slopes.

These soils are slowly permeable, and water does not
penetrate them readily. Maintaining fertility and good
soil structure, controlling runoff and water erosion, and
maintaining enough moisture for the growth of crops are
the chief management problems.

A large acreage has been cultivated, but much of this
acreage has been abandoned and is now used for pasture.
The main crops are small grains and vetch and sorghum.
At least one-fourth of the time in the cultivated areas,
grow small grains, vetch, or other crops that supply a
Jarge amount of residue. Limit cotton or other crops that
supply only a small amount of residue to no longer than
3 or 4 consecutive years. Varying the depth of tillage is
a way to prevent the formation of a plowpan. If row
crops are grown, these soils should be terraced and farmed
on the contour.

Many areas have been improved for tame pasture. Pas-
ture plants that are well suited are bermudagrass, King
Ranch bluestem, and Caucasian bluestem. These soils are
not well suited to tall fescue, though tall fescue can be
grown.

CAPABILITY UNIT Ille-2

The soils in this capability unit are deep, light colored,
and well drained. They are in rolling areas throughout
the county and are nearly level to moderately sloping.
The surface layer ranges from loamy fine sand in the
Dougherty soils to fine sandy loam in the other soils, and
the subsoil is sandy clay loam to sandy clay. The native

vegetation was oak and hickory trees and mid and tall
grasses between the trees. The soils in this unit are—
Dougherty soils, 0 to 3 percent slopes, eroded.
Stephenville fine sandy loam, 3 to 5 percent slopes.
Stephenville fine sandy loam, 1 to 5 percent slopes, eroded.
Windthorst fine sandy loam, 1 to 5 percent slopes.

These soils are slowly permeable to moderately perme-
able. Rainfall penetrates the Stephenville and Dougherty
soils readily, but it penetrates the Windthorst soil more
slowly. The chief problems in managing these soils are
maintaining fertility and controlling water erosion.

A large acreage of these soils has been cultivated, but
much of the acreage has been abandoned and is now used
for pasture. The main crops are small grains and vetch,
sorghum, peanuts, and cotton. Construct terraces and
farm on the coutour the areas used for row crops. At
least half the time, grow small grains, vetch, and other
crops that produce a large amount of residue. Limit pea-
nuts, cotton, and other crops that produce only a small
amount, of residue to no longer than 2 or 3 consecutive
years. Grow a cover crop after a clean-tilled crop has
been harvested so that these soils will be protected from
erosion and improved by the addition of the crop residue.
Apply fertilizer for the maximum amount of top growth
on these soils.

Many areas have been improved for tame pasture.
Pasture plants that are well suited are bermudagrass and
weeping lovegrass, but these soils are not suited to tall
fescue. King Ranch bluestem and Caucasian bluestem can
be grown, but the soils are not well suited to them.

CAPABILITY UNIT Ille-3

The only soil in this capability unit is Dougherty loam,
fine sand, 0 to 8 percent slopes, which is mostly on hig
benches along the major streams in the county. It is deep
and well drained and has medium internal drainage. The
surface layer is loamy fine sand, and the subsoil is sandy
clay loam that is moderately permeable. The native vege-
tatlon consisted of open stands of oak trees and a ground
cover of dwarf oak and tall and mid grasses.

The main problems in managing this soil are controlling
wind erosion and maintaining soil fertility. Only a small
amount of water runs off because the surface layer of this
soil is deep and sandy and the subsoil is moderately per-
meable. As a result, the hazard of water erosion is slight,
but the hazard of wind erosion is severe in areas that are
bare or lack enough plant cover for protection.

Only about 30 percent of the acreage has been cultivated,
and the main crops are peanuts, small grains, and vetch.
At least half the time, grow small grains and other crops
that supply a large amount of residue. Limit peanuts
and other crops that do not supply a large amount of
residue to no longer than 8 consecutive years, and follow
these crops by a cover crop. The depth of tillage can be
varied to prevent formation of a plowpan. Fertilizer is
required for the maximum amount of top growth on this
soil.

A few areas have been improved for tame pasture.
Pasture plants that are well snited are bermudagrass and
weeping lovegrass.

CAPABILITY UNIT Ille—4

The only soil in this capability unit is Durant loam, 1 to
3 percent slopes, on prairies in the central part of the
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county. It is deep, dark colored, and moderately well
drained. Internal drainage is slow. The subsoil is
clayey and is very slowly permeable. The native vegeta-
tion was tall and mid grasses.

Because much of the rainfall runs off, the hazard of
erosion is severe in areas that are bare or lack enough plant
cover for protection. Maintaining good soil structure,
controlling runoff and water erosion, and holding enough
moisture in the soil for the growth of crops are the chief
management problems. In some places a crust is likely to
form, and then it is difficult for seedlings to emerge.
Terracing and farming on the contour are needed if row
Crops are grown.

About half of the acreage has been cultivated, but. much
of this acreage has been abandoned and is now used for
pasture. The main crops are small grains, small grains
and vetch, cotton, and sorghum. At least half the time,
grow small grains, vetch, and other crops that supply a
large amount of residue. Limit cotton and other crops
that do not produce a large amount of residue to not longer
than 4 consecutive years. A plowpan forms in this soil,
but varying the depth of tillage and working the soil when
the content of moisture is not high helps to prevent one
from forming.

Some areas have been improved for tame pasture. Pas-
ture plants that are well suited are bermudagrass, King
Ranch bluestem, and Caucasian bluestem. This soil is less
well suited to weeping lovegrass and is poorly suited to tall
fescue, but both of these grasses can be grown.

CAPABILITY UNIT Ille-5

Denton-San Saba clays, 3 to 5 percent slopes, is the only
mapping unit in this capability unit. These soils are on
the prairie near the town of Marietta. They are deep and
moderately well drained. Internal drainage is medium.
The surface layer and the subsoil are both clayey. The
native vegetation was tall and mid grasses.

These soils are slowly permeable, and water penetrates
them slowly. The chief management problems are con-
trolling runoff and water erosion, improving the absorp-
tion of water, and maintaining fertility and good soil
structure. Sheet erosion is common in areas that are bare
or lack enough plant cover for protection.

About half the acreage has been cultivated, but most of
the cultivated acreage has been abandoned and is now used
for pasture. The main crops are small grains, small
grains and vetch, cotton, and sorghum. At least half the
time on the acreage still cultivated, grow small grains,
vetch, and other crops that produce a large amount of
residue. Limit cotton and other crops that produce only
a small amount of residue to not longer than 4 consecutive
years. Where row crops are grown, construct terraces and
farm the terraced areas on the contour.

Some areas have been improved for tame pasture.
Pasture plants that are well suited are King Ranch blue-
stem and Caucasian bluestem. These soils are less well
suited to bermudagrass, weeping lovegrass, and tall fescue,
but those grasses can be grown.

CAPABILITY UNIT Ille~6

This capability unit consists only of Renfrow silt loam, 1
to 8 percent slopes, on prairies in the northwestern part of
the county. This soil is deep, dark colored, and moder-
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ately well drained. Internal drainage is slow. The sur-
face layer is generally silt loam, and the subsoil is clay
that is very slowly permeable. The native vegetation was
mid and short grasses.

The chief management problems are maintaining good
soil structure, controlling runoff and water erosion, and
holding enough moisture in the soil for the growth of
crops. Sheet erosion is common in areas that are bare or
lack enough plant cover for protection. In some places a
crust is likely to form, and then it is difficult for seedlings
to emerge.

About 80 percent of the acreage has been cultivated, but
some of it has been abandoned. The main crops are small
grains and vetch, cotton, and sorghum. At least half the
time, grow small grains, vetch, and other crops that supply
a large amount of residue. Limit cotton and other crops
that do not supply a large amount of residue to not longer
than 4 consecutive years. Where row crops are grown,
construct terraces and farm the terraced areas on the con-
tour. A plowpan is likely to form in this soil, but it can
be broken up by varying the depth of tillage.

Some areas have been improved for tame pasture.
Pasture grasses that are well suited are Iling Ranch blue-
stem and Caucasian bluestem. This soil is not well suited
to bermudagrass and tall fescue, but those grasses can be
grown.,

CAPABILITY UNIT Ille-7

The only soil in this capability unit is Minco fine sandy
loam, 3 to 5 percent slopes, on high benches along the Red
River. It has about the same texture throu_;hout the
profile and is deep, dark colored, and well drained. The
native vegetation was tall and mid grasses.

This soil is moderately permeable, and water penetrates
it easily. Maintaining fertility and controlling wind
erosion and water erosion are the chief management prob-
lems. The hazards of wind erosion and water erosion are
severe.

Most of the acreage has been cultivated, and about half
is still cultivated. The main crops are small grains and
vetch, sorghum, peanuts, and cotton. At least half the
time, grow small grains, vetch, sorghum, and other crops
that supply a large amount of residue. Limit peanuts,
cotton, and other crops that do not produce a large amount
of residue to not longer than 3 consecutive years. If these
crops are grown, follow them with a cover crop. In areas
where row crops are grown, construct terraces and farm
the terraced areas on the contour.

Many areas have been improved for tame pasture.
Pasture grasses that ave well suited are bermudagrass and
weeping lovegrass. This soil is less well suited to King
Ranch bluestem and Caucasian bluestem, but those grasses
can be grown.

CAPABILITY UNIT Ilw-1

In this capability unit are deep, nearly level, and some-
what poorly drained or moderately well drained soils on
low stream benches and on bottom lands. Internal drain-
age is very slow. These soils have a surface layer of clay
and a subsoil of heavy clay. The native vegetation on the
Lela soil was dense stands of tall and mid grasses. On
the Miller soil it was bottom-land hardwoods and a ground
cover of mid and tall grasses. The soils in this unit are—

Lela clay.
Miller clay.
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Crops grown on the Miller soil are likely to be damaged
occasionally by flooding, but the Lela soil is seldom, if
ever, flooded. The chief problems in managing these soils
are the need for drainage and for improving the soil struc-
ture. These soils are difficult to farm. They are wet for
long periods in spring and are likely to be droughty in
summer. They store some moisture, but this moisture 18
not available to plants.

Most of the acreage is cultivated, and the main crops are
alfalfa, corn, cotton, and small grains and vetch. At least
three-fourth of the time, grow small grains, vetch, corn,
and other crops that produce a large amount of residue.
Limit cotton and other crops that produce only a small
amount of residue to not longer than 2 consecutive years.
Drainage ditches or rows arranged to facilitate drainage
are necessary to dispose of the excess surface water in
many places.

Some areas have been improved for tame pasture. Tall
fescue is a well-suited pasture plant. These soils are less
well suited to bermudagrass, King Ranch bluestem, and
Caucasian bluestem, but those grasses can be grown. The
soils are not suited to weeping lovegrass.

CAPABILITY UNIT IVe-1

In this capability unit are dark-colored, gently sloping
to strongly sloping, moderately well drained or well
drained soils of the prairies in the central part of the
county. The surface layer is clay to loam, and the subsoil
is clay. Some areas of these soils are deep, but the soils
of the Denton-Tarrant complex are generally shallow over
fragmented limestone. The native vegetation was tall and
mid grasses. The soils in this unit are—

Denton clay, 5 to 8 percent slopes.
Denton-Tarrant complex.

These soils are slowly permeable, and water penetrates
slowly. The chief management problems are controlling
erosion, maintaining good soil structure, and improving
the ability to absorb water. Sheet erosion is common in
areas that are bare or lack enough plant cover for
protection.

Only a small part of the acreage of Denton clay, 5 to 8
percent slopes, has been cultivated. Although in many
places the acreage in the Denton-Tarrant complex con-
sists of small areas in arable fields, only about half of this
acreage has been cultivated, and most of that has been
abandoned. The main crops grown are small grains,
small grains and vetch, and sorghum. Because the hazard
of erosion is severe, however, only sweetclover, small
grains, and other close-growing crops that produce a large
amount of residue should be grown. Construct terraces
and farm terraced areas on the contour if crops that pro-
duce only a small amount of residue are grown.

Some areas have been improved for tame pasture. Pas-
ture grasses that are well suited are King Ranch bluestem
and Caucasian bluestem. These soils are not well suited
to bermudagrass and weeping lovegrass, but those grasses
can be grown. The soils are not suited to tall fescue.

CAPABILITY UNIT IVe-2

This capability unit consists of deep, well-drained, light-
colored, gently sloping to strongly sloping soils in rolling
areas in all parts of the county. These soils have a sur-
face layer of fine sandy loam and a subsoil of sandy clay to

sandy clay loam. The native vegetation was oak and hick-
ory trees and a ground cover of tall and mid grasses. The
solls in this unit are—

Stephenville fine sandy loam, 5 to 8 percent slopes.
Windthorst fine sandy loam, 1 to 5 percent slopes, eroded.
These soils are slowly to moderately permeable. Water
penetrates the Windthorst soil slowly, but it penetrates the

tephenville soil readily. Controlling erosion and main-
taining soil fertility are the chief management problems.
Because these soils are strongly sloping in some places, the
hazard of erosion is severe, particularly in areas that are
bare or lack enough plant cover for protection. It is dif-
ficult to prevent the formation of gullies.

Only a small part of the acreage of these soils has been
cultivated. The main crops are small grains and vetch
and sorghum, but only close-growing crops should be
grown. If other crops are grown that produce only a
small amount of residue, construct terraces and farm
terraced areas on the contour.

Some areas have been improved for tame pasture. Pas-
ture grasses that are well suited are bermudagrass and
weeping lovegrass. These soils are less well suited to King
Ranch bluestem and Caucasian bluestem, but those grasses
can be grown. These soils are not suited to tall fescue.

CAPABILITY UNIT IVe-3

In this capibility unit are deep, light-colored, moder-
ately sloping or strongly sloping soils on high benches
along the Red River. These soils are well drained and
have medium internal drainage. Their surface layer is
loamy fine sand, and their subsoil is sandy clay loam. The
native vegetation consisted of open stands of oak trees,
dwarf oaks, and tall and mid grasses. The soils in this
unit are—

Dougherty loamy fine sand, 3 to 5 percent slopes.
Dougherty loamy fine sand, 5 to 8 percent slopes.
Dougherty soils, 3 to & percent slopes, eroded.

The soils are moderately permeable, and water pene-
trates them easily. The chief management problems are
maintaining fertility and controlling wind erosion and
water erosion. The hazard of erosion is severe in areas
that are bare or lack enough plant cover for protection.

The main crops are peanuts, sorghum, and small grains
and vetch. Grow close-growing crops to protect these soils
from erosion. These crops produce a large amount of resi-
due if enough fertilizer is added.

Some areas have been improved for tame pasture. Pas-
ture grasses that are well suited are bermudagrass and
weeping lovegrass. These soils are not well sunited to
King Ranch bluestem or Caucasian bluestem, but those
grasses can be grown. The soils are not suited to tall
fescue.

CAPABILITY UNIT IVe-4

This capability unit consists only of Durant clay loam,
1 to 8 percent slopes, eroded, which occurs mainly on the
prairie near the town of Marietta. This soil is deep, dark
colored, and moderately well drained. Interna] drainage
is slow. The native vegetation was mid and tall grasses.

This soil erodes rapidly if it is bare or lacks enough
plant cover for protection. Much of the surface layer has
already been removed by erosion. A crust forms after
rains, and therefore it is difficult for seedlings to emerge.
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The chief problems in managing this soil are controlling
erosion and maintaining fertility and good soil structure.

A large part of the acreage that was once cultivated has
been abandoned and is now used for pasture. The main
crops are small grains and vetch, cotton, and sorghum, but
only small grains, vetch, and other close-growing crops
that produce a large amount of residue should be grown.

Some areas have been improved for tame pasture. Pas-
ture grasses that are well suited are King Ranch bluestem
and Caucasian bluestem. This soil is less well suited to
bermudagrass.

CAPABILITY UNIT IVs-1

The only soil in this capability unit is Eufaula fine sand,
undulating, on high benches along the major streams in
the county. This soil is deep. It is excessively drained
and has rapid internal drainage. The native vegetation
was many dwarf oaks, a few other oaks, and a ground
cover of mid and tall grasses.

In most places this soil has a weakly developed profile,
but a poorly defined subsoil is at a depth of 80 inches or
more. The chief management problems are maintaining
fertility and controlling wind erosion. Only about 20
percent of the acreage has been cultivated, and most of that
acreage has been abandoned. The main crop in the areas
that are cultivated is small graing and vetch. Year after
year in the areas that are cultivated it is necessary to grow
such close-growing crops that produce a large amount of
residue. Because this soil is porous and contains only
a small amount of clay, it is easily leached of plant nu-
trients. Therefore it is necessary to apply a small amount
of fertilizer frequently.

Some areas of this soil have been improved for tame pas-
ture. Weeping lovegrass is a pasture grass that is well
suited, but this soil 1s not well suited to bermudagrass,
King Ranch bluestem, or Caucasian bluestem.

CAPABILITY UNIT IVs-2

This capability unit consists only of Lincoln soils on bot-
tom lands along the Red River. These soils are deep and
are flooded occasionally. In most places they are some-
what excessively drained, but they are excessively drained
in some places. The surface layer is loamy fine sand to
clay. The subsoil is stratified and consists of thin layers
of sandy material and loam. The native vegetation
ranges from bottom-land hardwoods, with tall and mid
grasses growing between the trees, to cedar and short
grasses.

These soils are droughty in most places because their
subsoil is sandy. Maintamning fertility and controlling
wind erosion are the chief management problems. The
hazard of wind erosion is slight.

To prevent wind erosion, grow, year after year, crops
that produce a large amount of residue. Winter and
spring feed crops are occasionally grown on the soils.
These crops require fertilizer. Pecan trees grow in many
areas of swales and in other places where there is enough
moisture. In some places these trees have been thinned
and developed into pecan orchards.

Some areas have been improved for tame pasture, and
bermudagrass is generally well suited as a pasture plant.
These soils are not well suited to tall fescue, but tall fescue
can be grown. Weeping lovegrass, I{ing Ranch bluestem,
and Caucasian bluestem are not suited.

CAPABILITY UNIT Vw-1

In this capability unit are deep soils of flat bottom lands,
generally along the smaller streams in the county. These
soils are frequently flooded. In most places they consist
of highly stratified loamy and clayey material as a result
of the frequent flooding. The surface layer ranges from
moderately coarse textured to moderately fine textured.
The native vegetation consisted of bottom-land hardwoods
and a ground cover of tall and mid grasses. The soils in
this unit are—

Gowen soils, frequently flooded.
Port soils, frequently flooded.
Pulaski soils, frequently flooded.

These soils are not suitable for cultivation, because they
are flooded too frequently. Most of the acreage is used
for range and pasture, but pecan orchards have been de-
veloped 1n a few places.

Many areas have been improved for tame pasture. Pas-
ture plants that are well suited are bermudagrass and tall
fescue. These soils are not suited to weeping lovegrass,
King Ranch bluestem, or Caucasian bluestem, because of
the frequent flooding.

CAPABILITY UNIT Vw-2

Only Loamy alluvial land is in this capability unit.
This land type occupies narrow areas of flat bottom lands
along small streams. It is dissected by meandering stream
channels and is flooded occasionally. The floodwaters
generally remain for only a short period. The material
that makes up this land type ranges from clay loam to fine
sandy loam in texture and is extremely variable in color
and reaction. This variability reflects the many kinds of
material that make up the soils drained by the small
streams. The native vegetation was bottom-land hard-
woods and a ground cover of tall and mid grasses.

Pecan trees grow naturally on this land type, and they
have been thinned and developed into pecan orchards in
a few places. Some areas have been improved for tame
pasture. Pasture plants that are well suited are bermuda-
grass, weeping lovegrass, King Ranch bluestem, and Cau-
casian bluestem. This land type is less well suited to tall
fescue, but tall fescue can be grown.

CAPABILITY UNIT Vw-3
Only Wet alluvial land is in this capability unit. It is
on flat bottom lands along small streams in areas where
the stream channels have been clogged with silt and sand.
The material that makes up this land type ranges from
clay loam to fine sandy loam. The native vegetation was
mainly willow and cottonwood trees and sedges that grew
in the shade of the trees. It included only a few desirable
grasses.
The water table is high. Because the streams are fed by
springs In many places, water is ponded most of the year.
Some areas have been improved for tame pasture. Pas-
ture plants that are well suited are bermudagrass and tall
fescue. This land type is not suited to weeping lovegrass,
King Ranch bluestem, or Caucasian bluestem.

CAPABILITY UNIT Vw-4

Roebuck and Navasota clays is the only mapping unit in
this capability unit. These soils are on bottom lands along
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Walnut Bayou and Mud Creek. They are subject to fre-
quent flooding. These soils are deep and are moderately
well drained to poorly drained. Internal drainage isvery
slow. The surface layer and subsoil are clayey. The na-
tive vegetation was bottom-land hardwoods and a ground
cover of mid and tall grasses.

Frequent flooding makes these soils unsuitable for cul-
tivated crops. Most of the acreage along Walnut Bayou
has been cultivated but has been abandoned for crops be-
cause of the frequent flooding.

These soils are used mostTy for range, but only a small
amount of palatable vegetation is produced. Little if any
of the acreage has been improved for tame pasture. Tall
fescue is a fairly well suited pasture plant, but these soils
are not suited to weeping lovegrass, I{ing Ranch blue-
stem, or Caucasian bluestem. Bermudagrass can be
grown, but the soils are not well suited to it.

CAPABILITY UNIT Vs~1

This capability unit consists of only Slickspots and
Saline Iand. Most of the areas are on bottom lands along
Walnut Bayou, Clear Creek, and Mud Creek, but some
small areas are on benches along the Red River. These
land types are somewhat poorly drained and have slow
internal drainage. The native vegetation was mostly
short grasses. The soil material near the surface is clay
to clay loam and is underlain by clay.

These land types are saline or have been affected by
salts, and the clayey material has a blocky structure. Most
of the acreage has been cultivated but has been abandoned.
Because these land types are droughty, are difficult to till,
and crust badly if they are cultivated, they are not suit-
able for cultivation. No tame grasses have been found
that are suitable for growing on them, and therefore the
areas have not been improved for tame pasture.

CAPABILITY UNIT Vs-2

The only soil in this capability unit is Axtell Joam,
mainly on low alluvial benches along Mud and Clear
Creeks in the western part of the county. This soil is
deep and is light colored. It is somewhat poorly drained
and has slow internal drainage. In most places the sur-
face layer is loam, but it is fine sandy loam in some places.
The subsoil is clay. The native vegetation was post oaks
and a ground cover of mid and tall grasses.

This soil is not suitable for cultivation. It is droughty
and crusts badly when it is tilled. The soil is not well
suited to tame pasture, as the plants needed for tame pas-
ture do not grow well. It is used mainly as range.

CAPABILITY UNIT VIe-1

In this capability unit are dark-colored, gently sloping
to strongly sloping soils of the prairies near the towns of
Marietta and Orr. The soils range from shallow to deep,
and some areas are severely eroded. Internal drainage 1s
moderately good to good. The surface layer is clay to fine
sandy loam. The native vegetation was tall, mid, and
short grasses. The soils in thisunit are—

Eroded loamy land.
Vernon-Chickasha complex.

These soils are not suitable for cultivation. Most of the
acreage is used for range, but some areas have been im-
proved for tame pasture. The acreage used for range or
pasture is productive. Pasture plants that are well suited

are King Ranch bluestem and Caucasian bluestem. Ber-
mudagrass is not well suited, but it can be grown. Weep-
ing lovegrass and tall fescue are not well suited.

CAPABILITY UNIT VIe-2

Windthorst-Stephenville fine sandy loams, 5 to 12 per-
cent slopes, is the only mapping unit in this capability
unit. The soils are light colored and are well drained.
They are mainly on the sides of valleys in timbered areas
of the county. The surface layer is fine sandy loam, and
the subsoil is sandy loam to sandy clay loam. The native
vegetation was tall and mid grasses and oak and hickory
trees.

In areas of these soils that are bare or lack enough plant
cover for protection, the hazard of erosion is severe.
Nearly all the acreage is in woods pasture, but some areas
have been improved for tame pasture. Pasture plants that
are well suited are bermudagrass and weeping lovegrass.
These soils are less well suited to King Ranch bluestem
and Caucasian bluestem, but those grasses can be grown.
The soils are not suited to tall fescue.

CAPABILITY UNIT VIe~3

In this capability unit is Stephenville-Windthorst com-
plex, severely eroded. The soils of this complex are on up-
lands and are light colored, gently sloping to moderately
steep, and severely gullied. Their surface layer is loam
to fine sandy loam. The native vegetation was oak and
hickory trees and a ground cover of tall and mid grasses.

The soils of this complex are not suitable for cultiva-
tion, because they are severely gullied. They are used
mainly for pasture and range, and some areas have been
improved for tame pasture. Bermudagrass is a pasture
plant that is well suited. These soils are less well suited
to King Ranch bluestem, Caucasian bluestem, and weep-
ing lovegrass, but those grasses can be grown. The soils
are not suited to tall fescue.

CAPABILITY UNIT VIe-4

Only Breaks-Alluvial land complex is in this capability
unit. The land types that make up this complex are mod-
erately steep or steep and are on the sides of small drain-
ageways and on the narrvow enclosed valley floors. The
material that makes up this land type is medium textured
to fine textured and is extremely variable in depth.
Drainage is good. The native vegetation was tall and mid
grasses.

These land types are not suitable for cultivation, be-
cause they are steep, shallow, or stony, and they are used
mainly for range. Some of the smoother areas, particu-
larly m the narrow valleys, may be improved for tame
pasturve. The areas nsed for range or pasture are produc-
tive. Pastuve plants that are well suited are King Ranch
bluestem and Caucasian bluestem. These soils are less
well suited to bermudagrass, but bermudagrass can be
grown. Weeping lovegrass and tall fescue are not suited.

CAPABILITY UNIT Vis-1

The only soil in this capability unit is Eufaula fine sand,
hummocky, mainly on high benches along major streams
in the county. It is deep and licht colored and is moder-
ately sloping to moderately steep. The native vegetation
was many dwarf oaks, a few other oaks, and a ground
cover of mid and tall grasses.
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This soil is not suitable for cultivation, because it is too
sandy and droughty. Wind erosion is a problem in areas
that are barve or lack enough plant cover for protection.
Nearly all the acreage is used for woods pasture. Some
areas have been improved for tame pasture. Weeping
lovegrass is a well-suited pasture plant, but this soil is not
well suited to IKing Ranch bluestem and Caucasian
bluestem.

CAPABILITY UNIT VIle-1

Only Vernon-Stephenville complex, along Mud Creek
in the western part of the county, is in this capability unit.
The soils are somewhat excessively drained and are shal-
low to deep, light colored to dark colored, and moderately
steep or steep. Their surface layer ranges from clay loam
that is strewn with gravel in many places to fine sandy
loam. The subsoil is clay to sandy clay. On the Vernon
soils the native vegetation was short grasses. On the
Stephenville and Windthorst soils it was oak and hickory
trees and a ground cover of tall and mid grasses.

The acreage is used entirely for range. These soils are
not suitable for cultivation, because they are too shallow
and rolling.

CAPABILITY UNIT VIIs-1

The soils in this capability unit are light colored, some-
what excessively drained, and shallow, and they are
strongly sloping to steep. The surface layer is fine sandy
loam to loamy fine sand and is strewn with numerous
stones and boulders in many places. The native vegeta-
tion was oak and hickory trees and a ground cover of tall
and mid grasses. The soils in this unit are—

Sandy broken land.
Windthrost-Darnell complex.

These soils are stony in many places, and their depth
varies from place to place. All of the acreage is used for
range.

CAPABILITY UNIT VIIs-2

The only mapping unit in this capability unit is Tarrant

soils. These soils are dark colored, gently sloping, and
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excessively drained in most places. They lie mainly just
above limestone escarpments and are less than 12 inches
thick over limestone. The surface layer is clay loam to
loam. Thenative vegetation was short grasses.

These soils are not suitable for tame pasture, because
they are too shallow. All of the acreage is used for range.

CAPABILITY UNIT VIIs-3

Only Rocky broken land is in this capability unit. This
land type is generally in areas of steep limestone escarp-
ments. The depth and texture of the soil material range
from deep and loamy at the foot of the slopes to shallow
and fine textured near the top. Boulders are strewn over
the surface near the upper part of the slopes.

As much as 20 percent of this land type consists of rock
escarpments that support little or no vegetation. Inmany
places short grasses grow on the upper part of the slopes
below the escarpments, but mid and tall grasses grow in
some places on the lower part. Nearly all of the acreage
is used for range.

CAPABILITY UNIT VIIs—

This capability unit consists only of Clayey broken land
that is dark colored, moderately sloping to steep, and
somewhat excessively drained. This land type is shallow
over beds of calcareous marl, and its surface 1s strewn with
limestone boulders in many places. Its texture is mainly
clay loam. The native vegetation was mid and short
grasses.

This land type is not suitable for cultivation or for use as
tame pasture, because it is too shallow and sloping. All of
the acreage is used for range. The range supports a mod-
erate amount of vegetation that is palatable to livestock.

Predicted yields

In table 8 are predicted long-term average yields per
acre of the principal crops grown in Love County. Yields
are given under two levels of management for most of the

TasLe 3.—Predicted average acre yields of principal crops and annual gains of beef per acre of pasture under two
levels of management

[Yields in columns A are to be expected under customary management

; yields in columns B

are to be expected under improved management.

Absence of yield figure indicates crop is seldom grown on the soil specified, is not suited to the soil, or the soil is not arable]

Wheat Oats ! Grain Cotton Peanuts Alfalfa Tame pasture 2
sorghum (lint)
Soil
A|B|A|B|A|B A B A B A B A B
Lb. of beef | Lb. of bee)
Yareotd | Tyreold
Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | ILb. | Ib. | ILb. Lb. Tons | Tons |  steers ers

Axtell loam_.__ .. ______ RPN [P PR SO ISYRU Y (R RUU (RS R [P PSR RY (SRR SO SR E
Breaks-Alluvial land complex_._______________ I CEE Py (HSRpS [t PRV Uy Ry Uy o) (ROpSpe N U (R U (PPN S
Brewer-Vanoss complex_____________________. 12 | 18 122 | 35| 16 | 22 | 210 | 260 | oo |oocoo_|oooo|ooo . 150 250

Chickasha and Zaneis loams, 1 to 3 percent
slopes_ _ _ o ______: 14 | 20 | 28 | 40 { 21 | 30 | 260 | 335 | cou_|oceeo__ 1.1 |21 150 225
Claremore silt loam, 1 to 3 percent slopes______ 12 118 122 | 34 | 17 | 23 |ocoe|emo o emme | ee o 100 175
Clayey broken land_ ___.____________________ g S Sy sy Gy FROOUS RO PR (PSRN RS S
Denton clay, 5 to 8 percent slopes_ __ _________ 10114 118 126 | 14 | 18 | |ecmoommmao oo ee oo 75 150
Denton-San Saba clays, 3 to 5 percent slopes..| 16 | 20 | 28 | 36 | 18 | 24 | 200 | 280 |_____|_______|_""7|°°°°° 100 200
Denton-Tarrant complex. . ... _________ 8112 (1412210 14 |o oo foeofocaa oo e e
Dougherty loamy fine sand, 0 to 3 percent slopes.| 10 | 17 | 18 | 32 | 18 { 30 | 150 | 275 | 800 1,300 | |ao_.. 125 225
Dougherty loamy fine sand, 3 to 5 percent slopes.| 8 [ 13 | 14 | 26 | 14 | 24 | 100 | 200 | 700 1,200 [oooojo. 75 175
Dougherty loamy fine sand, 5 to 8 percent slopes.|._..|.._.l 12 | 22 V12 | 18 |_____|____ .\ ____ | ___ A _-"7\°°° " 75 175

See footnotes at end of table,
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TavLe 3.—Predicted average acre yields of principal crops and annual gains of beef per acre of pasture under two
levels of management—Continued

[Yields in columns A are to be qqucted under customary management; yields in columns B are to be expected under improved management.
Absence of yield figure indicates crop is seldom grown on the soil specified, is not suited to the soil, or the soil is not arable]

Wheat Oats ! Grain Cotton Peanuts Alfalfa Tame |pasture 2
sorghum (lint)
Soil
A|B|A|B|A|B A B A B A B A B
Lb. of beef | Lb. of beef
P |
Bu. | Bu. | Bu. | Bu. | Bu. { Bu. | Ib. | Ib. | Ib, L, Tons | Tons |  steers eors
Dougherty soils, 0 to 3 percent slopes, eroded...! 9 | 16 | 16 | 28 | 16 | 28 | 125 | 250 | 700 | 1,200 {. ... _{-__._ 100 200
Dougherty soils, 3 to 5 percent slopes, eroded_._{____j.___{ 12 | 21 | 10 | 16 |. o _ oo oo oo oo 75 175
Durant clay loam, 1 to 3 percent slopes, eroded.| 12 | 18 | 26 | 36 | 16 | 21 | ___ .|| __l.____|l.__._ 75 150
Durant loam, 1 to 3 percent slopes__._____.____ 14 (120 | 30 | 42 | 18 § 25 | 200 | 280 |- oov|om oo fmme e 100 175
Broded loamy land____ .. ... ______ e i SNy [RPUPRRY U R U S NpUOUPR O RO 50 100
Bufaula fine sand, hummocky . . ____________ PSS [ iU S s i Y RO SUUO PSS PRSI R 50 125
Tufaula fine sand, undulating_ . ____________ ceefeo-of 141 24 | 15 ] 23 | 120 | 180 | 600 | 1,000 |- .___|--___ 75 175
Gowen elay loam_ . ______._.___ 18 {24 {30 {42 { 32 | 44 | 300 | 390 |[..___{____.___ 221382 200 325
Gowen loam._________________________._.___ 22 28 | 38| 50 |38 |48 [ 340 | 420 |- _ .| __.___ 2.5 3.8 200 350
Gowen soils, frequently flooded_ .- ____________ SRV RO RIS [N RSN g (U FSS O VI PP A NON 100 225
Labette clay loam, 1 to 3 percent slopes,
eroded .. e 14 | 20 | 26 [ 38 | 18 | 25 | 205 | 275 |ow_oo|oooooo|ooo oo 75 175
Labette loam, 1 to 3 percent slopes___...__.__.. 16 | 22 | 32 | 44 | 23 [ 80 | 260 | 335 || fooo oo 100 200
Lelaelay - - oo ... 16 | 24 1 32 | 45 {30 | 38270 {350 | |ooooo oo oo 100 200
Lineoln soils__ . o _____ JEUUGEUES [Upu DN U U O N Y U (EpU U (R U 100 175
Loamy alluvial land___ . .______ ) [ SO [y L Ry R S SN SR PSR ®) ®)
Miller elevy - oo oo <16 | 22 1 28 | 40 | 34 | 42 | 300 | 380 |- _o|o_.___ 2.2 130 100 250
Minco fine sandy loam, 0 to 1 percent slopes___| 15 | 20 | 22 | 35 | 23 { 34 | 250 | 340 | 700 | 1,200 | 1.5 | 2.5 175 275
Minco fine sandy loam, 1 to 3 percent slopes___] 13 | 17 | 18 | 30 | 22 | 32 | 225 | 310 | 700 | 1,200 |..___|.___. 150 250
Minco fine sandy loam, 3 to 5 percent slopes___| 11 | 15 | 14 | 26 | 17 | 27 | 175 | 260 | 600 | 1,100 |- ___|-____ 100 200
Minco loam, 0 to 1 percent slopes.._.__.___.___ 17 122|126 |40 | 30142 {290 {380 | 8001 1,300|1.61}27 200 300
Norwood clay loam . . ______ 24 1 30 | 40 | 55 | 40 | 50 | 360 | 460 |.____].______ -2.813.8 200 350
Port loam._ . a_o. 22130 | 38| 55136 | 503551450 |_____|_______ 2.9 (3.8 200 350
Port soils, frequently flooded .. ______.______ [ S gy o My VOO S A 100 200
Pulaski fine sandy loam_______________.______ 16 1 22 | 28 1 38 {30} 42 300|390 |.____|....___ 220130 150 300
Pulaski soils, frequently flooded_______________ SO R R ot P P (U FE AR RSN SR N 100 175
Renfrow silt loam, 1 to 3 percent slopes________ 12 | 18 | 27 | 40 | 17 | 22 | 215 | 260 |ocooo|oooo oo __ 7 150
Rocky broken land___ .. ______ At ISTupy RN RS 0 P Ry R U SO OSSO USRSy R
Roebuck and Navasota elays__ ... _______ DY R Py ) S OO EUEUUEORUUNS SRS
Sandy broken land_ . ____ . ______ el e e S e e sy RO
San Saba-Denton clays, 1 to 3 percent slopes_._| 18 | 22 | 34 | 46 | 26 | 33 | 270 | 350 || __lo____{____. 150 225
Slickspots and Saline land_____._____ ... _____ P O EOSGNS PO ) IR
Stephenville fine sandy . loam, 1 to 3 percent
SloOPeS - oo cii- 12 119 1221362034175 | 325|800 | 1,300 | ____|._.__ 150 250
Stephenville fine sandy loam, 3 to 5 percent
SlOPES o - - o e 10|17 |18 1 30 | 16 | 28 | 125 | 275 1 700 | 1,200 |- - |-._.__ 100 200
Stephenville fine sandy loam, 5 to 8 percent
slopes. - oL 9114 [ 1512412} 20 |- oo fomonc]ocmmc] oo 100 200
Stephenville fine sandy loam, 1 to 5 percent
slopes, eroded . _ - . ______ 91516 |28 | 14 | 24 [ _|____ 600 | 1,100 |.____|___._ 100 200
Stephenville-Windthorst  complex, scverely
eroded. o U e ey g G P PR 50 125
Tarrant soils_ _ . ___ N i SO UO PRy PR TOTUIY DI
Teller fine sandy loam, 0 to 1 percent slopes..._| 16 | 22 | 24 | 38 | 25 | 38 | 275 | 365 | 700 | 1,200 | 1.6 | 2. 5 200 300
Teller fine sandy loam, 1 to 3 percent slopes..__| 15 | 20 | 22 | 36 | 25 | 35 | 275 | 365 | 700 | 1,200 | 1.3 | 2.0 175 275
Teller loam, 0 to 1 percent slopes__ - ._._____._ 19125 | 28 | 42 | 34} 46 | 325 | 415 | 800 | 1,300 | 1.8 | 3.1 200 325
Teller loam, 1 to 3 pereent slopes_ .. _____ 16 22124 | 38128 40(290 375|700 (1,200 | 14|25 175 300
Vanoss loam, 0 to 1 percent slopes_ _._...______ 18 1 24 | 28 | 42 | 32 | 44 | 305 | 395 [ 800 | 1,300 | 1.7 | 3.0 200 325
Vernon-Chickasha complex_ . _______________ JRSPRDES PR R RO U PRI NPDU Y RN S NN NN NI NI N
Vernon-Stephenville complex. ... __________ RS Sy Sy RGO RO, Ui RSO N JEVRyuppe e U SR MR RN H
Waurika loam_ . _____. 15122130 | 4212028 235|290 |- cooofmmoooloe ot o 75 150
Wet alluvial land_ _ .. __________ JEEPUES (USRI (S MR R Uy RS RN IR SRS A 100 175
Windthorst-Darnell complex. .. ___._.____ PRV R P O R N U [y N PRI (P FI IO N
Windthorst fine sandy loam, 1 to 5 percent
SlOPES - - e . 9115 | 16 | 28 | 15 | 23 | |oc o |eomoo]o oo 100 200
Windthorst fine sandy loam, 1 to 5 percent
slopes, eroded .« - . ______. __.__._ 7112112128 1 12| 20 jouoo oo oo oo e 75 150
‘Windthorst-Stephenville fine sandy loams, 5 to
12 percent slopes_ . oo oo e . e L B R e g U U PRI
Yahola fine sandy loam__.__________________ 18 124 |1 32| 42 | 38|46 | 315 | 895 |___._|_____._.. 2.3 3.2 175 315
Zaneis loam, 3 to b percent slopes____._..______ 12 117 1 22 | 34 117 {26 | 190 | 260 |- .o | ____|.____|-__._ 100 175
LIf winter varieties are grown exclusively, the yields may be 2 For hest suited grass, see descriptions of capability units.

increased by approximately 35 percent.

3 Yields variable.
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soils, but they are not given for soils that are normally con-
sidered not suitable for crops. Figures that reflect crop
failures have been included in the averages.

The predictions are based partly on fertility studies, on
tests made of yields of different crop varieties, and on the
results of grazing tests recorded by the Oklahoma Agricul-
tural Experiment Station. The Samuel Roberts Noble
Foundation also furnished valuable information about
yields. The figures have been further confirmed by other
agricultural technicians working in the county.

Customary management (level A), or that management
followed by a large number of farmers in the county, nor-
mally includes (1) proper rates of seeding, appropriate
dates of planting, and efficient methods of havvesting; (2)
enough control of weeds, insects, and diseases to insure
good growth of plants; and (3) terracing and farming on
the contour where necessary. However, year after year
under this kind of management, no fertilizer or only a
small amount of fertilizer is applied.

Improved management (level B) includes the first three
practices listed under customary management plus (1) use
of fertilizer in amounts indicated by the results of soil
tests; (2) selecting adapted, improved varieties for crops
and pasture; (3) growing a cover crop on sandy soils that
blow readily; (4) plowing early and leaving a rough,
trashy surface that resists erosion; (5) providing surface
drainage where required; (6) practicing residue manage-
ment and using those tillage methods that prevent erosion,
maintain good soil structure, increase infiltration, and en-
courage the emergence of seedlings; (7) choosing a crop-
ing sequence fitted to the goals of the operator and the
specific needs of the specific soils; and (8) using manage-
ment practices for tame pasture that include distribution
of salt and water to insure uniform grazing, cross fencin
to allow deferred grazing or rotation deferred grazing, an
control of weeds and brush. Other management practices
suited to specific soils are described briefly in the subsection
“Capability Groups of Soils.”

Management of Range ®

Management of range in this county is designed mainly
for efficiently producing a large amount of forage. Sec-
ondary to this main purpose is the control of erosion, for
erosion is generally slight in the areas of range; only in a
few places are there gullies along trails and In areas that
have been disturbed. Another secondary benefit derived
from good range management is a decrease in the hazard
of flooding. The soils in well-managed areas of range
take in and store much of the water from rainfall. This
moisture helps to produce maximum yields of forage and
makes the range less susceptible to damage from droughts
that last for only a short period.

About 65 percent of the acreage in the county is used for
native range, and most of this acreage is not suitable for
cultivation. Some areas that formerly were cultivated
were later seeded to native grass because they were eroded
or were too low in fertility for good yields of field crops.
Other areas are now in some stage of natural revegetation.
The range is usually grazed throughout the year, except
where tame pasture or other supplemental grazing is
available.

*By Curester Fry, range conservationist, Soil Conservation
Servi '
ervice.

Beef cattle are the livestock most commonly raised, and
the main product is feeder and stocker beef calves. The
calves are usually sold at weaning time.

This section is provided to aid ranchers in planning
management of their range so that they can obtain maxi-
mum yields of forage and livestock and protect their soils
from excessive runoff and erosion. It describes how range
condition classes are appraised, describes the range sites
in the county, and provides estimated yields for each
range site. It also discusses practices that will improve
yields from the range.

The practices discussed in this subsection will help the
manager of range to obtain maximum yields of forage and
livestock on his site. It will also help him to provide the
soils ﬂ}Vith the best protection from erosion and excess
runoff,

Range sites

Range sites are distinctive kinds of rangeland that have
potential for producing different kinds or amounts of
native range plants. Soils that can produce similar kinds
and amounts of native plants are grouped into one range
site. One range site differs from another enough to require
different management, for example, a different stocking
rate. In this county the changes in elevation and the
differences in the average amount of rainfall from place to
place are only moderate, and they do not influence the
determination of the range sites.

The plants that originally grew on a range site are called
climax vegetation. They are best adapted to the site and
generally are the most productive forage plants. Most of
these plants are palatable and nutritious for grazing
animals. The kind and amount of vegetation presently on
a site may vary from the potential for the site as a result
of grazing management and cultural practices, such as
weedl or brush control or cultivation.

A number of different range sites are recognized in this
county. In general, however, the range sites are of three
kinds—those consisting of dark-colored soils of the upland
prairies in the central and eastern parts of the county;
those consisting of light-colored soils in sandy areas of the
uplands; and those consisting of soils of the bottom lands.
The dark-colored soils are favorable for desirable range
plants. Oak brush and an understory of desirable range
plants grow on the light-colored sandy soils. Bottom-land
hardwoods with an understory of desirable range plants
grow on the soils of bottom lands.

Range condition

Range condition is the present state of the vegetation in
relation to the potential or climax vegetation for a particu-
lar site. This potential vegetation is determined by study-
ing rangeland that has never been overgrazed.

Determining range condition is a way of providing an
approximate measure of the degree of deterioration that
has taken place on a range site. Its purpose is to establish
a basis for predicting the degree of improvement possible
with good management. The following condition classes
arve generally recognized and are described according to
the percentage of climax vegetation presently on the site:

Olimaz vegetation,

Condition class: percent

BExcellent oo 76 to 100
GOo0A e 51 to 75
Fair e 26 to 50
PoOr e 0to 25
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A range site in excellent condition is producing nearly
the maximum climax vegetation for the site and the cli-
mate. Continued good grazing management will maintain
this high productivity. The amount of forage produced
fluctuates considerably, however, with changes in the
climate. )

A range in good condition offers an oportunity to in-
crease production of forage rapidly by managing grazing
to encourage the better plants. The actual time required to
improve the range to excellent condtion through manage-
ment is naturally influenced by the weather.

A range in fair condition needs to be improved. The
plant cover has been damaged. Deferment of grazin
during the growing season is generally required for rapic
improvement. Supplemental summer pasture can be used
to make this possible. Weeds or woody plants on some
sites may need to be controlled to speed recovery.

A range site in poor condition has lost so much of the
stand of desirable forage plants that it produces only a
small part of the forage it is capable of producing. Few,
if any, of the original productive forage plants remain.
Only a small proportion of the vegetation in the stand is
palatable or productive. The soil is likely to deteriorate
and may be subject to erosion. Restoring poor range to
full productivity is difficult and requires a long period of
time. Using supplemental summer pasture, deferring
grazing during the growing season, and controlling weeds
or woody plants are practices that are necessary. In addi-
tion, seeding may be required.

To facilitate determining the condition class of the
range, plants are classified according to the way they react
to grazing use on the various range sites. The classifica-
tions used are decreaser plants, increaser plants, and
invader plants.

Decreaser plants are the kinds of plants in the climax
vegetation that decrease under continued heavy grazing.
They are generally the most productive and most palatable
perennial plants, These plants tend to increase when graz-
ing pressure is reduced enough.

Increaser plants are the kinds of plants in the climax
vegetation that generally increase in abundance as the num-
ber of decreaser plants declines. Plants that increase at
first may decrease later as heavy use is continued. In-
creaser plants are normally shorter, less productive, and
less palatable than other plants in the climax vegetation.
Most increasers tend to decrease under light use, but other
measures of control may be required for oak, western rag-
weed, pricklypear, and some other plants of this kind.

Invader plants do not grow naturally on the site. They
may be a normal part of the natural vegetation on a near-
by site, or they may have come from distant areas. They
are generally less productive, less palatable, or less depend-
able than climax plants for the site.

Trends in range condition—Range condition is an indi-
cation of the present vegetation compared to the potential
for the site, but it does not indicate whether the range is
improving or deteriorating. Frequently, the trend must
be determined before the rancher can plan grazing manage-
ment that will maintain or improve the range. Some of
the important characteristics of the vegetation and soils
that indicate trend in range condition are the vigor of the
range plants, abundance of seedlings and other young
plants, changes in the composition of the stand, an accu-

mulation of plant residue, and the condition of the soil
surface.

Descriptions of range sites

The soils of Love County have been grouped in the
range sites described in the following pages. The de-
seription of each range site gives the important characteris-
tics of the soils and the names of the principal plants.

ALKALI BOTTOMLAND SITE

Slickspots and Saline land is the only mapping unit in
this range site. These land types are clayey, droughty,
and saline. Only a small amount of vegetation grows on
them because the blocky clayey soil material restricts the
penetration of moisture, and salts retard the growth of
plants.

The climax vegetation consists of plants that tolerate
drought. About 50 percent of this vegetation is alkali
sacaton, sideoats grama, blue grama, western wheatgrass,
white tridens, vine-mesquite, and other decreasers.
Common increasers are tumblegrass, windmillgrass, buf-
falograss, and annuals that grow in cool seasons. Some
areas where salts have accumulated are bare or produce
only saltgrass or rhombopod. Mesquite trees have invaded
many areas. Pricklypear is also common.

BLACKCLAY PRAIRIE RANGE SITE

This range site consists of dark-colored, nearly level to
rolling, clayey and loamy soils that formed in material
weathered from limestone, chalk, and marl. The high con-
tent of calcium causes these soils to have a good granular
structure. The favorable structure enables the soils to hold
the moisture needed for the growth of tall grasses that
produce a large amount. of forage. Generally these soils
are highly fertile. The soils in this range site are—

Breaks-Alluvial land complex,

Denton clay, 5 to 8 percent slopes.
Denton-San Saba clays, 8 to 5 percent slopes.
Denton-Tarrant complex (Denton soil only).
San Saba-Denton clays, 1 to 8 percent slopes.

About 85 percent of the climax vegetation is little blue-
stem, big bluestem, indiangrass, switchgrass, some eastern
gamagrass, and other decreaser grasses. There are a few
leadplants and prairie rose and other small decreaser
woody plants. Meadow dropseed, sideoats grama, buffalo-
grass, and other increasers make up about 15 percent of the
climax vegetation. Common invaders are silver bluestem,
Japanese brome, common broomweed, western ragweed,
annual three-awn, windmillgrass, and Texas wintergrass.
In most places, however, prolonged overgrazing will re-
sult in a plant cover of meadow dropseed, silver bluestem,
common broomweed, western ragweed, annual three-awn,
Texas wintergrass, and Japanese brome. In some places
common mesquite, winged elm, and Osage-orange. will
become common.

BREAKS RANGE SITE '

Rocky broken land is the only mapping unit in this
range site. It is steep and stony and-has rock outerops
and breaks where material weathered from bedrock is
exposed. Mid and short grasses are common in the areas
of more shallow soil material where only a small amount
of moisture is held, but tall and mid grasses are common
on the deeper, loamy soil material where more moisture is
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Figure 17.—Breaks range site in good condition. Little bluestem
is dominant in this area, and indiangrass and big bluestem make
up a smaller part of the plant cover. On the side slopes are rock
outcrops and small bare areas.

stored and is available to plants. In some areas there is
an open stand of trees.

In most areas of shallow soil material, the main vegeta-
tion is hairy grama, tall grama, Texas grama, sideoats
grama, and some buffalograss. In other areas where the
soil material is deeper or where more moisture is held, big
bluestem, little bluestem, indiangrass, switchgrass, side-
oats grama, and some trees are common (fig. 17). Under
heavy grazing, shorter grasses and weeds replace the tall
and mid grasses, and mesquite, persimmon, and other trees
invade in some places.

Because it is steep, this range site is grazed less by cattle
than adjacent range sites. If the acreage is large enough,
fencing is desirable to separate this site from other sites
and thus improve grazing management.

CLAYPAN PRAIRIE RANGE SITE

In this range site are soils that are deep and nearly level
to moderately sloping. These soils have a loamy surface
layer and a subsoil of compact, blocky clay. The clayey
subsoil restricts the penetration of water and roots and
causes very slow internal drainage. As a result, the soils
are poorly aerated; the surface layer is saturated with
water in seasons of high rainfall and is extremely dry in
seasons of low rainfall. The soils in this range site are—

Brewer-Vanoss complex (Brewer soil only).
Renfrow silt loam, 1 to 3 percent slopes.
Waurika loam.

The climax vegetation on this site is difficult to classify
because the thickness of the surface layer and the density
of the subsoil are variable. The main decreaser is side-
oats grama; other decreasers are little bluestem, switch-
grass, vine-mesquite, and wildrye. The chief increasers
are windmillgrass, tumblegrass, gummy lovegrass, tumble
lovegrass, silver bluestem, hairy grama, Texas grama and
Texas wintergrass. Annual three-awn, Japanese brome,
little barley, western ragweed, and other weedy grasses
and forbs are among the invaders that increase rapidly as
the climax vegetation deteriorates. Prolonged over-
grazing results in a plant cover of pricklypear and
mesquite.

The recovery of desirable vegetation is slow on this site.
The plant cover is best maintained and improved by re-
stricting the grazing to winter and early in spring.

CLAYPAN SAVANNAH RANGE SITE

The only soil in this range site is Axtell loam. It hasa
loamy surface layer that is strongly acid. Its subsoil has
a dense claypan and is alkaline.

The climax vegetation consists of grasses and forbs
under a thin stand of post oaks. It includes Virginia
wildrye, vine-mesquite, purpletop, hairy grama, and
buffalograss.

DEEP SAND SAVANNAH RANGE SITE

This range site consists of deep, sandy soils of the up-
lands. These soils take in moisture readily. The soils
in this range site are—

Dougherty loamy fine sand, 0 to 3 percent slopes.
Dougherty loamy fine sand, 3 to 5 percent slopes.
Dougherty loamy fine sand, 5 to 8 percent slopes.
Eufaula fine sand, hummocky.
Bufaula fine sand, undulating.

The climax vegetation consists of a fairly open stand of
oak trees, mostly post oak, and an understory of dwarf
oak, dwarf chinkapin oak, grasses, and forbs. The main
grasses are sand bluestem, little bluestem, indiangrass, and
switchgrass, and the main forbs are perennial lespedeza
and tickclover. Other common plants are fringeleaf pas-
palum, sandgrass, sandbur, and snakecotton. Woody
plants increase if the vegetation on this site is burned or
overgrazed. In most places the original productivity of
this site can be restored if the growth of brush is controlled
and grazing is well managed.

ERODED SANDY SAVANNAH RANGE SITE

- Stephenville-Windthorst complex, severely eroded, is
the only mapping unit in this range site. Because of the
severe erosion, particularly in gullied areas, the productive
potential of this site has been drastically reduced. The
native vegetation was grasses, forbs, and an open stand of
trees. Most areas are now in the process of natural revege-
tation and are mainly free of woody plants.

Indiangrass, the most productive grass for this site, is
common in most places where there is a source of seed and
the range is protected from overgrazing. Little bluestem
is the other most common desirable grass, broomsedge,
splitbeard bluestem, and silver bluestem are common but
less desirable. In most places seeding is needed to estab-
lish the more desirable range grasses. The growth of
brush needs to be controlled in some areas.

HEAVY BOTTOMLAND RANGE SITE

In this range site are droughty clayey soils on bottom
lands that are subject to flooding. The soils are droughty
because they contain a large amount of clay. Trees of
little commercial value grow in areas that have not been
cultivated. The soils in this range site are—

Lela clay.
Miller clay.
Roebuck and Navasota clays.

The climax vegetation consists of oak, elm, pecan trees,
and many other woody plants. Common plants under
the canopies of the trees are Virginia wildrye and beaked
panicum. Those common in open areas are switchgrass,
eastern gamagrass, big bluestem, and indiangrass.
Sedges are common in wet areas, and sumpweed occupies
most of the poorly drained areas.
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LOAMY BOTTOMLAND RANGE SITE

In this range site arve deep, loamy soils of the bottom
lands. The moisture in most areas of the soils is favorable
for the growth of trees, as well as for grasses and forbs.
Much of the acreage has been cleared for cultivation.
Some of the areas that were once cleared ave now used for
tame pasture, consisting mostly of bermudagrass. Most
other areas are now covered with dense stands of trees
and brush. The soils in this range site are—

Gowen clay loam.

Gowen loam.

Gowen soils, frequently flooded.
Loamy alluvial land.

Norwood clay loam.

Port loam,

Port soils, frequently flooded.
Pulaski fine sandy loam.,
Pulaski soils, frequently flooded,
Yahola fine sandy loam,

The climax vegetation consists of eastern gamagrass,
big bluestem, indiangrass, switchgrass, beaked panicum,
Canada wildrye, Virginia wildrye, and other tall and mid
grasses. It also includes perennial sunflower, compass-
plant, perennial lespedeza, and tickclover. Important
trees in the climax vegetation are pecan, elm, oak, hack-
berry, ash, and cottonwood. .

Woody plants have developed dense stands in most
areas where heavy grazing has reduced the vigor and
density of the productive grasses. The growth of brush
needs to be controlled, and good management of grazing
is necessary in areas where the productive potential of this
site is to be restored. Reseeding will be necessary in

many places.
LOAMY PRAIRIE RANGE SITE

The soils in this range site have a favorable texture for
the growth of tall grasses that produce a large amount of
forage. They are also deep enough to hold the moisture
needed. In most places the texture of the surface layer is
loam, silt loam, or fine sandy loam, On this site the nor-
mal growth of plants is not restricted by excess acidity
or alkalinity. These soils are mainly nearly le_vel to gently
sloping and are on prairies. The soils in this range site
are—

Brewer-Vanoss complex (Vanoss soil only).
Chickasha and Zaneis loams, 1 to 3 percent slopes.
Claremore silt loam, 1 to 3 percent slopes.

Durant clay loam, 1 to 3 percent slopes, eroded.
Durant loam, 1 to 3 percent slopes.

Eroded loamy land.

Tabette clay loam, 1 to 3 percent slopes, eroded.
Labette loam, 1 to 3 percent slopes.

Minco fine sandy loam, 0 to 1 percent slopes.
Minco fine sandy loam, 1 to 3 percent slopes.
Minco fine sandy loam, 3 to b percent slopes.
Minco loam, 0 to 1 percent slopes.

Teller fine sandy loam, 0 to 1 percent slopes.
Teller fine sandy loam, 1 to 3 percent slopes.
Teller loam, 0 to 1 percent slopes.

Teller loam, 1 to 3 percent slopes.

Vanoss loam, 0 to 1 percent slopes.
Vernon-Chickasha complex (Chickasha soil only).
Zaneis loam, 3 to § percent slopes.

About 80 percent of the climax vegetation consists of
little bluestem, switchgrass, indiangrass, big bluestem, and
other decreaser grasses, as well as leadplant, prairie rose,
and other small woody plants. About 20 percent of the
climax vegetation is sideoats grama, meadow dropseed,
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and other increasers. Among the most common invaders
ave silver bluestem, Japanese brome, common broomweed,
western ragweed, annual three-awn, and windmillgrass,
but common mesquite and coralberry have invaded in some
places. In most areas prolonged heavy grazing will result
in a plant cover of silver bluestem, western ragweed, an-
nual three-awn, and Japanese brome.

SANDY BOTTOMLAND RANGE SITE

Only the mapping unit Lincoln soils is in this range site.
The soils are on bottom lands along the Red River and are
subject to flooding. They are droughty in some areas.
The surface layer 1s sandy 1n some places, but it is clayey in
other places. The material below the surface layer is
generally sandy. This site is managed more as tame
pasture than as range.

"The plant cover on this range site varies widely from
place to place. The climax vegetation is diflicult to deter-
mine because of the changes made by floodwater. Bermu-
dagrass, brought in by floodwater, is dominant in most
arveas. River switchgrass, indiangrass, beaked panicum,
Florida paspalum, sand lovegrass, and buffalograss are
among the native grasses. Woody plants include cotton-
wood, willow, ash, elm, pecan, and redcedar.

SANDY SAVANNAH RANGE SITE

The soils of this range site are deep, and they have a
loamy surface layer. Most of the areas have been altered
by cultural practices or grazing. Some fields that have
been cleared for cultivation and then abandoned are in
various stages of natural revegetation. In other fields
that were abandoned after they had been cultivated, climax
grasses have been seeded. Where fire and overgrazin
have reduced the stand of climax grasses, dense thickets of
oak brush grow. Native grasses are now dominant in areas
where the oak brush has been controlled with herbicides.
The soils in this range site are—

Dougherty soils, 0 to 3 percent slopes, eroded.

Dougherty soils, 3 to 5 percent slopes, eroded.

Sandy broken land.

Stephenville fine sandy loam, 1 to 3 percent slopes.

Stephenville fine sandy loam, 3 to 5 percent slopes.

Stephenville fine sandy loam, 5 to 8 percent slopes.

Stephenville fine sandy loam, 1 to 5 percent slopes, eroded.

Vernon-Stephenville complex (Stephenville soil only).

Windthorst-Darnell complex (Windthorst soil only).

Windthorst fine sandy loam, 1 to 5 percent slopes.

Windthorst fine sandy loam, 1 to § percent slopes, eroded.

Windthorst-Stephenville fine sandy loams, 5 to 12 percent
slopes.

The climax vegetation on this site consists of mid and
tall grasses under open stands of oak trees and other woody
plants. The dominant climax vegetation is little blue-
stem, switchgrass, big bluestem, indiangrass, and other
decreaser grasses, as well as perennial lespedeza, tick-
clover, and other decreaser legumes. Among the in-
creasers are purpletop, hairy grama, and sideoats grama;
and open stands of woody plants, mostly blackjack and
post oak, grow with these plants. Among the common
nvaders are broomsedge bluestem, splitbeard bluestem,
silver bluestem, partridgepea, and deervetch.

If this site is not well managed, oak brush will increase
rapidly. The productive potential can be restored, how-
ever, if the brush is controlled by mechanical or chemical
means and grazing is well managed.
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Figure 18.—Two areas of the Very Shallow range site. The area

in the foreground has not been grazed, and this area is in excellent

condition. The area across the fence has been closely grazed and
is in only fair condition.

SHALLOW PRAIRIE RANGE SITE

The soils in this range site are rolling to steep, loamy,
and shallow over shale. They formed in limy or clayey
material weathered from the shale. Some rocks crop out
in most areas. Because these soils are shallow and contain
a fairly large amount of clay, they are droughty and their
productivity is limited. The soils in this range site are—

Clayey broken land.
Vernon-Chickasha complex (Vernon soil only).
Vernon-Stephenville complex (Vernon soil only).

About 50 percent of the climax vegetation is little blue-
stem, switchgrass, indiangrass, and other decreaser
grasses. It also includes bigtop dalea, a common legume.
Tall grama, sideoats grama, and hairy grama are among
the increaser grasses; tall grama is the most common.
Annual broomweed, Japanese brome, and in some places
mesquite trees and pricklypear are common invaders.

SHALLOW SAVANNAH RANGE SITE

Only the Darnell soil of the Windthorst-Darnell com-
plex is in this range site. This soil is rolling to steep.
It is medium textured and is shallow over shale in some
places. Rocks crop out in other places. The moisture in
this soil is favorable for the growth of short, mid, and tall
grasses and for open stands of oak brush.

About half of the climax vegetation is little bluestem,
indiangrass, switchgrass, big bluestem, and other decreaser
grasses, as well as perennial lespedeza, tickclover, and
other legumes. About 40 percent of the climax vegetation
is sideoats grama, hairy grama, purpletop, buffalograss,
and other increaser grasses, and about 10 percent is post
oak, blackjack oak, and other woody increasers. Western
ragweed, Japanese brome, silver bluestem, Texas grama,
broomsedge bluestem, splitbeard bluestem, windmillgrass,
and many other invaders are common.

VERY SHALLOW RANGE SITE

In this range site are nearly level and gently sloping
loamy soils that are shallow over limestone and are
droughty. Rock outcrops are common in some places.
Only a small amount of forage is produced on this site.
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The soils in this range site are—

Denton-Tarrant complex (Tarrant soil only).
Tarrant soils.

The climax vegetation (fig. 18) is mostly hairy, tall,
Texas, and sideoats gramas. Sideoats grama is dominant
in areas of this range site that are in excellent condition.
In areas where the condition of the range is fair, some of
the sideoats grama has been replaced by buffalograss and
hairy grama. In this part of the range, common broom-
weed and pricklypear are abundant. Little bluestem and
tall grasses are in crevices between the rocks or in pockets
where the soil material is deeper than normal for the Tar-
rant soils. Puffsheath dropseed, gaillardia, evax, and
other annuals are common.

WETLAND RANGE SITE

Wet alluvial land is the only mapping unit in this range
site. It is made up of sandy soil material along drainage-
ways where the water table is high. The kinds of vegeta-
tion that can grow are limited by the excess moisture.

Willow and cottonwood trees grow in stands of varying
density. Bushy bluestem, the most common grass, and
sedges grow in the wettest areas. Along the edges of thése
areas, beaked panicum, Florida paspalum, switchgrass,
and indiangrass are common.

Range site productivity

Only limited data on actual production of herbage in
this county are available, but table 4 shows the estimated
annual average yields for the different range sites. These
estimates are for range in excellent condition in periods of
both favorable and unfavorable weather. They represent
the total amount of herbage that has been clipped to the
ground and air dried. Yields may be higher than aver-
age, however, if the weather is extremely good for 1 or
2 years in a period of favorable weather, but they may be
lower if extreme or prolonged drought occurs in a period
of unfavorable weather.

TasLe 4—Estimated annual average yields of forage in
pounds per acre in favorable and unfavorable years

Average yields of forage
in years of—
Range site

Favorable | Unfavorable

weather weather

Lb. per acre Lb. per acre
Alkali Bottomland__________________ 3, 000 ,
Blackelay Prairie_ .. __ .. ___________ 7, 000 3, 500
Breaks. __ . ____ 3, 500 2, 000
Claypan Prairvie. . _________________ 3, 000 1, 600
Claypan Savannah___.______________ 1, 400 600
Deep Sand Savannah_______________ 3, 800 1, 900
Eroded Sandy Savannah_ ___________ 2, 500 1,700
Teavy Bottomland_________________ 5, 500 2, 500
Loamy Bottomland_________________ 8, 500 4, 500
Loamy Prairie- - ______________ 6, 000 3, 000
Sandy Bottomland_________________ 3, 800 2, 000
Sandy Savannah.__________________ 4, 500 2, 500
Shallow Praivie. ... ____________ 3, 000 1, 500
Shallow Savannah__________________ 3, 500 1, 800
Very Shallow_____ . ___________ 2, 000 500
Wetland_ ______ ... 5, 000 4, 000
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Normally the amount of usable forage or mowed hay is
considerably less than the amount of herbage. From the
information given in table 4, however, the range manager
can gain a better understanding of what his range sites
will produce. Generally he leaves half the herbage grown
during the year on the ground. Probably less than half
will be consumed by livestock because some of the herbage
is likely to be consumed by rodents or insects or destroyed
by unfavorable weather. Under this kind of management
the livestock can be expected to consume 25 to 40 percent
of the total herbage grown in one season.

Principles of range management

Practices that aid in producing a large amount of desir-
able forage are proper range use, deferred grazing, devel-
opment of watering places, seeding range plants, and
controlling weeds and brush. These practices arve dis-
cussed briefly in the following paragraphs.

Proper range use—Under this practice the range is
grazed at an intensity that permits the growth of a plant
cover adequate for protecting the soils and that maintains
or improves the quality and amount of desirable vegeta-
tion. This kind of grazing means leaving at least half the
annual growth of the main decreaser plants on the range
site.

Specific information about the stocking of rangeland is
not included in this report. Technicians of local agricul-
* tural agencies help ranchers classify range sites, estimate
the condition of the range, and suggest the number of
animals to stock. In addition, the rancher needs to ob-
serve the condition of the vegetation from time to time and
malke the necessary adjustments in the number of livestock
and the length of time asite is grazed.

Deferred grazing.—Periodically postponing or defer-
ring grazing for a prescribed period during any period of
plant” growth helps to improve the range. ‘Maximum
range improvement can be expected if grazing is deferred
during the entire growing season. Deferment in spring
generally increases the vigor and productivity of warm-
season range grasses; deferment in fall generally increases
the production of seed. Control of weeds and brush is
more effective in most places if grazing is deferred until
the new grass has become established.

Denelopment of watering places.—In most places water
for livestock is provided by building ponds, but wells may
be needed in the Deep Sandy Savannah range site. Prop-
erly spaced stock ponds and wells help to distribute graz-
ing more evenly within large pastures. =

Range seeding.—Seeding and establishing adapted
grasses and legumes, primarily native plants, is an im-
portant range practice. The range plants of the climax
vegetation listed in the descriptions of the range sites give
the most satisfactory results. Seed is usually planted in
a clean-tilled, firm seedbed, except in sandy areas that are
subject to damage by wind erosion. In those areas grass
should be seeded in sorghum stubble by using a grass-seed
drill. TFor the first 2 or 8 years, or until the plants are
well established, the grass should be protected from graz-
ing during the growing season.

Control of weeds and brush—DBrush and other woody
plants can be killed or controlled mechanically by spraying
with chemicals or by using other methods. Control of
brush is needed if maximum production is to be obtained

on much of either of the Savannah range sites and on other
range sites that have been invaded by mesquite trees.
Chemical control is generally more effective, as well as
more economical, than other means in most large areas,
but mechanical control is used in many small areas.
Either method requires retreatment periodically, but the
aveas treated with chemical sprays need retreatment less
frequently. The growth of highly productive native tall
grasses in treated areas tends to reduce the frequency of
retreatment and is the most economical.

Good range plants can be expected to take the place of
weeds in areas where grazing is cavefully controlled, but
chemical sprays can speed the improvement in areas where
stands of perennnial weeds are dense and persistent. One
of the most common weeds on the range in this county is
western ragweed, which is easily controlled by spraying.
Grazing management that favors the growth of highly
productive native tall grasses tends to reduce the frequency
of needed retreatment.

Management of Pecan Orchards*®

Pecan trees are among the native trees of the bottom
lands in all parts of Love County. Pecans are a minor
crop in this county, but more attention is given to this crop
each year. According to the U.S. Bureau of the Census,
the county had a total of 6,476 improved (papershell)
pecan trees and 27,953 native pecan trees in 1954. In 1959
the total was 8,969 improved pecan trees and 38,547 native
pecan trees. The soils where pecan trees grow most
commonly are—

Gowen clay loam.

Gowen loam.

Gowen soils, frequently flooded.

Lincoln soils.

Loamy alluvial land.

Miller clay.

Minco fine sandy loam, 0 to 1 percent slopes.
Minco fine sandy loam, 1 to 3 percent slopes.
Minco fine sandy loam, 3 to 5 percent slopes.
Minco loam, O to 1 percent slopes.

Norwood clay loam.

Port loam.

Port soils, frequently flooded.

Pulaski fine sandy loam.

Pulaski soils, frequently flooded.

Roebuck and Navasota clays.

Teller fine sandy loam, 0 to 1 percent slopes.
Teller fine sandy loam, 1 to 3 percent slopes.
Teller loam, 0 to 1 percent slopes.

Teller loam, 1 to 3 percent slopes.

Yahola fine sandy loam.

The yields of pecans vary greatly from year to year.
The yield in 1959, for example, was considerably reduced
over that in 1954, even though the number of trees had
increased by about 25 percent. In 1954 the yield of im-
proved (papershell) pecans was 78,940 as compared to
10,631 pounds in 1959. The yield of pecans from the
native trees in 1954 was 242,753 pounds as compared to
73,614 pounds in 1959. TLike the yields, the price of pecans
fluctuates widely. Therefore, a bumper crop may be of
less value than a crop that is below average in size. In
1960, however, the crop was Jarge and the price was high.

Thinning and improving the native stands make the
remaining trees more valuable. Yields are greatly re-
duced if the trees in the native stand are overcrowded.

By James GAYLOR, Samuel Roberts Noble Foundation.
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Figure 19.—Pecan trees that show the effects of pecan rosette,
caused by a deficiency of zinc in the soil. The ends of the limbs

are dying back, and the density of the foliage has been altered by
the disease.

This spacing or thinning is one of the major problems in
producing pecans. The number of trees allowed to re-
main per acre depends upon the diameter of the trunks of
the individual trees. Optimum yields are obtained if the
total areas of all pecan tree trunks on a plot 1 acre in size
is about 30 to 35 square feet. Normally, mature pecan
trees have a diameter of 12 to 20 inches and should be
thinned to 10 to 14 trees per acre. Large mature trees
need to be spaced at least 70 feet apart. Many stands of
native pecan trees have already been thinned and improved
in this county.

For obtaining the best yields and the most income per
acre from pecan orchards, growing well-fertilized small
grains with legumes for winter pasture is a good practice.
The soils should be left fallow the following summer.
Many orchards and groves, especially in areas that are
frequently flooded, have a permanent cover of plants, such
as bermudagrass. In those areas overseeding with a win-
ter legume tzhe]ps to increase the yields of pecans and
Increases the carrying capacity for livestock. Inadequate
soil fertility is a limiting factor in obtaining good yields
of pecans. Where a large amount of fertilizer that lacks
trace elements has been applied, however, pecan rosette
(fig. 19) is a common disease in the pecan orchards. This
disease is caused by a deficiency of zinc in the soil.

Management of Woodland for Windbreaks and
Post Lots*

Most of the trees that formerly occupied much of Love
County have been removed during large-scale clearing op-
erations. Some of the areas were cleared so that cultivated
crops could be planted, and others were cleared so that
tame pasture could be established. Trees still grow on
some parts of the uplands and bottom lands, but the trend
is toward clearing those areas for other uses.

The trees on the uplands are generally scrubby and slow
growing, and few have any commercial value. Low-grade

*By H. R. WeLLS, soil conservationist, and CHARLES BURKE,
woodland conservationist, Soil Conservation Service.

post oak, blackjack oak, hickory, and other scrubby trees
are typical on the Windthorst, Stephenville, Dougherty,
Eufaula, and other sandy soils of the uplands.

Stands of hardwoods that included several usable or
salable kinds of trees once grew on the bottom lands.
These hardwoods once provided enough sawtimber for
local use, and sawmills that operate intermittently still
furnish mostly rough lumber. The stands of hardwoods
have since become seriously depleted as the result of re-
peated cutting, cutting of the best quality trees so that
those trees could not reproduce, and failing to protect the
soils from fire and overgrazing. The trees that now grow
on the bottom lands are mainly cottonwood and sycamore
on the sandy soils and willows on the wettest soils. Oak,
elm, hackberry, pecan, and hickory trees are common in
other wooded areas of the bottom lands. Red mulberry,
black walnut, black locust, green ash, and white ash are less
common but are of considerable value.

No trees or only a few widely scattered trees grow on the
San Saba, Durant, Vernon, Renfrow, and Chickasha soils
of the prairies in the central and northwestern parts of the
county. The few trees that do grow on the prairies are
mostly in drainageways, except that there are a few scat-
tered stands of 6sage-orange in other areas on the San
Saba and other black clayey soils.

Windbreaks

Windbreaks consist of closely spaced strips of trees or
shrubs, planted to reduce soil blowing in fields or to protect
farmsteads or livestock from wind. Except in areas of
Dougherty and Eufaula fine sands or loamy fine sands,
there is little need in this county for windbreaks to reduce
soil blowing in fields. No field windbreaks had been estab-
lished in the county at the time this soil survey was made.
Well-planned farmstead windbreaks, however, would con-
tribute to more pleasant living conditions in the open parts
of the county.

Many of the soils in the open parts of the county are
suitable for trees, but the soils in the open areas range from
excellent to unsuitable. Good depth, a favorable rate of
water intake, permeability that allows water to move
freely through the profile, and soil material that allows
tree roots to penetrate readily are among the character-
istics that make a soil suitable for trees. Other desirable
characteristics are favorable internal and external soil
drainage and absence of enough salts to damage the trees.

Multiple-row windbreaks are more desirable for protect-
ing farmsteads or livestock than windbreaks consisting of
only one row. 'Three to six rows of trees are desirable.
The space between the rows should be at least 10 feet wide
so that the areas can be cultivated at least three times dur-
ing the first growing season and twice the second year.
The space between the rows ought to be more than 10 feet
where fast-growing and slow-growing trees are in adjacent
rows. A spacing of 7 to 8 feet is needed between rows of
fast-growing trees, but shrubs may be spaced as closely as
4 feet.

Trees adapted to windbreaks in this county are Siberian
elm, American elm, honeylocust, cottonwood, and syca-
more. Black locust can also be used for windbreaks on the
sands or sandy loams. Cut the black locust for posts if
signs of severe damage by borers appears, usually when
the tree is 12 to 16 years old. The space formerly occupied
by the damaged locust trees will be filled in with new trees
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produced from sprouts if the area is protected from
grazing.

One or more rows of evergreens add greatly to the ap-
pearance and effectiveness of the windbreak. Iastern red-
cedar and Austrian, shortleaf, and ponderosa pine are
suitable for the soils listed in suitability group 1, and red-
cedar will also grow on most of the soils in the other groups.

Post lots

Although the use of metal and treated pine for posts is
increasing, in many places satisfactory posts can be grown
in the farm post lot. Black locust, catalpa, Osage-orange,
red mulberry, and other post-lot trees are suited to the soils
and climate of this county, but black locust can be grown
on a greater number of soils than the other trees. Osage-
orange grows naturally on heavy clays and is best suited to
those soils. Catalpa should be planted only on the soils of
woodland group 1.

Livestock ought to be excluded from the area where trees
have been planted until the trees are well established. Pro-
tection from livestock is also desirable throughout the life
of the trees. In places where trees planted for posts are
also to be used as a windbreak, the livestock should have
access to not more than two rows of trees in a planting
five rows wide. Where livestock have access to the entire
area, types of injury to the trees or soils include browsing
damage to the foliage, injury to the roots, and soil erosion,
goil compaction, and other soil deterioration. Protection
of the trees from fire is essential at all times.

Descriptions of woodland groups

The soils of Love County that are suitable for wind-
breaks, post lots, and woodland have been placed in three
suitability groups. These three groups consist of soils that
are suitable for about the same kinds of trees and that re-
quire about the same kind of management. A fourth
group is made up of soils that are not suitable for trees or
that are only poorly suited.

WOODLAND SUITABILITY GROUP 1

In this woodland suitability group are deep, nearly level
soils of bottom lands and deep, moderately permeable soils
on alluvial benches. In general the soils on bottom lands
are suitable for trees. The soils on the alluvial benches are
fertile and allow good penetration of water. Therefore,
trees grow well on them. The soils in this group are—

Gowen clay loam,

Gowen loam.

Lincoln soils.

Loamy alluvial land.

Minco fine sandy loam, O to 1 percent slopes.
Minco fine sandy loam, 1 to 3 percent slopes.
Minco fine sandy loam, 3 to § percent slopes.
Minco loam, 0 to 1 percent glopes.

Norwood clay loam.

Port loam.

Pulaski fine sandy loam.

Teller fine sandy loam, 0 to 1 percent slopes.
Teller fine sandy loam, 1 to 3 percent slopes.
Teller loam, 0 to 1 percent slopes.

Teller loam, 1 to 3 percent slopes.

Vanoss loam, 0 to 1 percent slopes.

Yahola fine sandy loam.

The soils of this group are good to excellent for growing
farmstead windbreaks and post lots. Adapted trees for
farmstead windbreaks are Siberian elm, American elm,

honeylocust, cottonwood, and sycamore. These can be
used 1n the windbreak for the row of tall trees. They gen-
erally remain thrifty and vigorous for more than 20 years,
and they should grow to a height of 70 to 80 feet in that
length of time. Black locust can also be grown on the
sandy loams if they are removed before they are 20 years
old or before locust borers damage them.

Suitable evergreen trees for farmstead windbreaks are
Austrian pine, shortleaf pine, ponderosa pine, and eastern
redcedar. These trees should grow to a height of 25 to 30
feet in 20 years. Ordinarily they remain thrifty to that
age.

Multiple-row windbreaks should have an outer row of
dense, low-growing trees or shrubs on the windward side.
A suitable tree for this purpose is Russian mulberry,
which should be severely pruned at the top to make its
foliage more dense. Among the adapted shrubs or shrub-
like trees that are suitable for windbreaks are American
plum, saltcedar, common lilac, and Russian-olive. The
trees suitable for post lots are black locust, catalpa, red
mulberry, and Osage-orange.

The native woodland in some areas of these soils may
have a potential commercial value as timber if the trees
are retained, protected, and well managed. In many areas
of the Gowen soils, there are mixed stands of hardwoods,
including oak, pecan, and sycamore.  About the same
kinds of trees ave naturally adapted to the Port soil. The
Lincoln and Yahola soils support stands of cottonwood
and sycamore of commercial grade.

WOODLAND SUITABILITY GROUP 2

In this woodland suitability group ave deep, moderately
to rapidly permeable soils of the uplands and frequently
flooded soils of the bottom lands. The soils in this group
are—

Brewer-Vanoss complex.

Dougherty loamy fine sand, 0 to 3 percent slopes.
Dougherty loamy fine sand, 3 to 5 percent slopes.
Dougherty loamy fine sand, 5 to 8 percent slopes.
Dougherty soils, 0 to 3 percent slopes, eroded.
Eufaula fine sand, hummocky.

Eufaula fine sand, undulating,

Gowen soils, frequently flooded.

Port soils, frequently flooded.

Pulaski soils, frequently flooded.

Stephenville fine sandy loam, 1 to 3 percent slopes.
Stephenville fine sandy loam, 3 to 5 percent slopes.
Stephenville fine sandy loam, 5 to 8 percent slopes.
Windthorst fine sandy loam, 1 to § percent slopes.

The soils in this group are only fair to good for growing
trees. The adapted trees for farmstead windbreaks are the
same as for woodland suitability group 1, that is, Siberian
elm, American elm, honeylocust, sycamore, Austrian pine,
shortleaf pine, ponderosa pine, eastern redcedar, Russian
mulberry, American plum, saltcedar, common lilac, and
Russian-olive. Black locust may be grown on the sandy
loams. The tall trees and evergreens are suitable for both
single-row and multiple-row windbreak; the low-growing
trees and shrubs are suitable for the outer row of multiple-
row windbreaks.

Trees on the soils of the bottom lands in this group grow
at about the same rate as those on the bottom-land soils
of group 1; they are as vigorous as those trees, and they
live about as long. Flooding is a problem, however, in
planting trees on the soils of the bottom lands. Generally,
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for the soils of uplands in this group, the average height
of the trees at 20 years of age is 15 to 20 percent less than
that of trees grown on the soils of group 1. Also the
broad-leaved trees are less vigorous and do not live so
long as the same kind of trees on the soils of group 1. -

In the main, the soils of this group are not suitable for
posts. Only black locust should be planted in post lots.

WOODLAND SUITABILITY GROUP 3

In this woodland suitability group are deep soils of the
uplands. These soils have a layer of clay that restricts
the penetration of water and roots. Some of the soils are
susceptible to erosion, and some are extremely wet. The
soils in this group are—

Breaks-Alluvial land complex.

Chickasha and Zaneis loam, 1 to 8 percent slopes.

Claremore silt loam, 1 to 3 percent slopes.

Denton clay, 5 to 8 percent slopes,

Denton-San Saba clays, 8 to 5 percent slopes.

Dougherty soils, 3 to 5 percent slopes, eroded.

Durant clay loam, 1 to 8 percent slopes, eroded.

Durant loam, 1 to 8 percent slopes.

Labette clay loam, 1 to 3 percent slopes, eroded.

Labette loam, 1 to 3 percent slopes.

Lela clay.

Miller clay.

Roebuck and Navasota clays.

Sandy broken land.

San Saba-Denton clays, 1 to 3 percent slopes.

Stephenville fine sandy loam, 1 to 5 percent slopes, eroded.

Vernon-Stephenville complex (Stephenville soil only).

Vernon-Chickasha complex (Chickasha soil only).

Wet alluvial land.

Windthorst fine sandy loam, 1 to 5 percent slopes, eroded.

Windthorst-Stephenville fine sandy logms, 5 to 12 percent
slopes.

Zaneis loam, 3 to 5 percent slopes.

Generally, farmstead windbreaks can be established
fairly successfully on these soils, except on the Denton,
Durant, and San Saba soils. Plantings are difficult to
establish in years of drought, and the average height,
length of life, and vigor of the trees will be less than for
trees in group 2. Among the native trees suitable for Wet
alluvial land are cottonwood, sycamore, and some oaks,
but as a rule, none of these trees have commercial value.

Post-lot plantings should be made only on the Denton
and San Saba soils. Osage-orange is the only kind of tree
suitable for post-lot planting on these soils.

WOODLAND SUITABILITY GROUP 4

The soils in this woodland suitability group are shallow,
rocky, saline, or severely eroded. Few, if any, trees of
value grow naturally on them, and they are not suitable
for tree plantings or for woodland. The soils in this
group are—

Axtell loam,

Clayey broken land.

Denton-Tarrant complex,

Eroded loamy land,

Renfrow silt loam, 1 to 3 percent slopes.

Rocky broken land.

Slickspots and Saline land.
Stephenville-Windthorst complex, severely eroded.
Tarrant soils.

Vernon-Chickasha complex (Vernon soils only).
Vernon-Stephenville complex (Vernon soils only),
‘Waurika loam.

‘Windthorst-Darnell complex.

Management of Wildlife Areas®

This section describes some general practices that can
be used in Love County for improving habitats for wild-
life. Tt also briefly discusses wildlife with reference to
the different soil associations.

Improving habitats for wildlife—The most important
consideration in planning for wildlife is to provide habi-
tats where food, water, and cover are available and are
well distributed. This can be done most effectively if sev-
eral landowners plan together for protecting and develop-
ing their resources over a large area. Because deer require
large areas, it is necessary for several landowners to plan
together if a large enough tract is to be available in areas
where much of the acreage is cultivated. Wild turkeys,
which have been introduced in this county, also require a
large tract of land.

The carrying capacity of any given area for wildlife
depends on 'the amount of food, cover, water, and living
space available for each species. Barring abnormal
weather, any habitat of good carrying capacity will pro-
vide an annual harvest of game. This harvest, when con-

- trolled to match the supply of feed and the losses from

natural causes, is a practical use of the land.

Even in most areas where there is a large amount of
good food and cover, the number of wildlife can be sub-
stantially increased if the vegetation is protected from fire
and overgrazing. Permitting the growth of vegetation
in fence rows and along the borders of fields supplies some
food and cover. Such vegetation is part1011la£y valuable
because it creates travel lanes between good habitats. Es-
tablishing lespedeza along the borders of fields and wood-
lands and in grassed aveas and abandoned fields also pro-
vides valuable food and cover. Thinning dense stands of
trees admits more light in wooded areas and thus allows
greater production of mast and fruit. Aerial sprayin
can be used to control the growth of unwanted trees an
shrubs and should be used to preserve selected areas that
will provide a good habitat. In areas that are sprayed,
den trees ought to be preserved if at all feasible, and nest
boxes for squirrels should be provided to add a supple-
mental source of cover.

Waterfowl need aquatic food if they are to be attracted
and held in an area. This food can be supplied by man-
aging the water level so that browntop millet, Japanese
millet, smartweed, and bulrushes can be established in
summer, Then the areas can be reflooded with shallow
water in fall. Areas of shallow water below dams can be
managed in much the same way by building dikes to hold
back the water, seeding and establishing desirable plants
for waterfowl, and later allowing the shallow water to
reflood the areas. In deep water the growth of sage, or
fennelleaf, pondweed, bushy pondweed, and other pond-
weeds can be encouraged.

Soil associations and wildlife habitats—Many areas in
soil associations 1 and 2 make particularly good natural
habitats for wildlife because only part of those associa-
tions hag been cleared. The soils in association 1 are un-
dulating, and that association has many fairly steep areas
along streams. The soils in association 2 are hilly and

* By HerBerT R. WELLS, soil conservationist, Soil Conservation
Service.
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Figure 20.—An area of soil association 6. This association provides
abundant food and cover for wildlife.

are less sandy than those in association 1. In association 2
are many small drainageways and deeply cut valleys.

Besides the trees that produce acorns and hickory nuts
on the nplands of these two associations, many other trees
and shrubs on the bottom lands and adjacent slopes pro-
vide food and shelter for wildlife. Ilackberry, pecan,
walnut, chittamwood, hawthorn, blackhaw, redcedar, elm,
and other trees and shrubs produce food in winter and
early in spring. Mulberry, roughleaf dogwood, and other
plants that produce berries supply food and cover in warm
weather. Wild grape and greenbrier provide browse
for deer, and they also provide desirable forage for other
animals. Switchgrass, ryegrass, sand lovegrass, bluestem,
and other grasses provide food and cover in places where
the forest 1s not too dense and grazing is moderate. Les-
pedeza, partridgepea, and other wild legumes are common
In most areas. Also abundant ave sunflower, ragweed, and
other plants that produce seeds and forage.

Associations 3 and 6 along the Red River, and associ-
ation 5 along Mud Creek and Walnut Bayou, provide
good habitats for wildlife. The fields of corn and small
grains are broken by areas of native vegetation, where the
soils are not suitable for cultivation (fig. 20). The com-
bination of food and cover is well suited to the needs of
bobwhite and dove in these two associations. Generally
there are a few hickory, pecan, elm, and Osage-orange
trees, as well as indigobush, rose, and other shrubs. John-
songrass, switchgrass, ryegrass, dropseed, and bluestem
are common grasses, and deervetch, sunflower, bundle-
flower, and ragweed are other valuable plants.

Soil associations 4 and 7 do not provide as good habitats
for wildlife as the other soil associations in the county,
nor do they have as much wildlife. Hunting for game
is only fair in these areas. Generally the soils are roll-
ing, but they are strongly sloping to steep along the
streams; the numbers of wildlife are greatest along the
streams in the steeper areas. Some kinds of wildlife, how-
ever, live on the uplands in these associations in areas used
mainly for range but where small grains and feed crops
are also grown. In many of the eroded areas, native

grasses and some trees and shrubs make good habitats.
Throughout the bottom lands and at the edges of the bot-
tom lands in these two associations are many of the same
kinds of trees and shrubs that grow along the streams in
the uplands.

Fish.—Most fishing in this county is done in lakes and
ponds, but each year some fish are taken from the Red
River and from the lower reaches of its tributaries. The
most common species of fish in the streams and lakes or
ponds are largemouth bass, crappie, catfish, buffalo, carp,
and sunfish, such as bluegill, redear, and goggle-eye. If
the pond is deep enough and contains good water, it can
be easily managed to produce a large amount of large-
mouth bass, bluegill, or redear. In the same ponds chan-
nel catfish grow well, but they seldom reproduce unless
they are provided with special spawning facilities. Prac-
tices most commonly used to maintain yields are fertiliz-
ing the pond, controlling aquatic weeds, maintaining a
steep shoreline, and eliminating shallow water. Inten-
sive fishing, particularly of small sunfish, is necessary for
the growth of the remaining fish. Otherwise the fish
exhaust their supply of food and become stunted.

Engineering Properties of 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 the engineer are permeability to water, sheer
strength, compaction characteristics, soil drainage, shrink-
swell potential, texture, plasticity, and reaction. = Depth of
unconsolidated material, the height of the water table,
and topography are also important.

The engineering interpretations reported here can be
used for many purposes. It should be emphasized, how-
ever, that these Interpretations may not eliminate the need
for sampling and testing at the site of specific engineer-
ing works involving heavy loads and where the excava-
tions are deeper than the depths of layers here reported.
Even in these situations, the soil map is useful for plan-
ning more detailed field investigations and for suggesting
the kinds of problems that may be expected.

Information in the report can be used by engineers to—

1. Make soil and land-use studies that will aid in se-
lecting and developing sites for industries, busi-
nesses, residences, and recreational uses.

9. Make preliminary estimates of the engineering
properties of soils that will help in planning agri-
cultural 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 of selected loca-
tions.

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

5. Correlate performance of engineering structures
with soil mapping units to develop information

¢ By V. 'T. BERGSCHNEIDER, engineer, Soil Conservation Service.
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for overall planning that will be useful in design-
ing and maintaining the structures.

6. Determine the suita%ility of soils for cross-country
movement of vehicles and construction equipment.

7. Supplement information obtained from other
¥ubhshed maps, reports, and aerial photographs

or the purpose of making maps and reports that

can be used readily by engineers.

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

Some of the terms used by the soil scientist may be un-
familiar to the engineer, and some terms, such as soil, top-
soil, sand, silt, and clay, may have special meanings in soil
science. These terms, as well as other special terms, that
are used in the soil survey report are defined in the Glossary
at the back of this report. For more information on the
various properties of the soils and for a more detailed de-
scription of their profiles, see the sections “Descriptions of
the Soils” and “Genesis, Classification, and Morphology of
the Soils.”

Engineering classification systems

Agricultural scientists of the U.S. Department of Agri-
culture classify soils according to texture.” In some ways
this system of naming textural classes is comparable with
the two systems used by engineers for classifying soils, that
is, the system of the American Association of State High-
way Officials (AASHO)?® and the Unified system.® These
systems are explained briefly in the following paragraphs.

USDA Classification System.—In the system used by
the U.S. Department of Agriculture, the texture of the
soil horizon (layer) depends on the proportional amount of
the mineral particles of different sizes. The soil materials
are classified as cobblestones, gravel, sand, silt, and clay.
Rarely 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. For example, a soil consisting of 40 percent
clay is called clay. Characteristically, it feels slick, sticky,
and plastic when wet.

The texture of a soil is closely associated with worka-
bility, fertility, permeability, erodibility, and other im-
portant characteristics. Representative 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 (3) coarse-textured soils (loamy sand
and sand).

AASHO Classification System—IHighway engineers
use this system in grouping soils according to engineering
properties as determined by performance of the soils in
highways. In this system soils are placed in seven prin-
cipal groups, designated as A-1 through A-7. The groups
range from A-1, consisting of gravelly material of high

7 SorL. SURVEY STAFF. SOIL SURVEY MANUAL. U.S. Dept. Agr.

Handbook 18, 503 pp., illus. 1951, .

8 AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIALS. STAND-
ARD SPECIFICATIONS FOR HIGHWAY MATERIALS AND METHODS OF SAM-
PLING AND TESTING. Ed. 8,2 v.,illus. 1961.

® WATERWAYS IIXPERIMENT STATION, CORPS OF ENGINEERS. THE
UNIFIED SOIL CLASSIFICATION SYSTEM. Tech Memo. 3-356, v. 1.
1953.

bearing capacity, to A~T7, consisting of clayey material that
has low strength when wet. Within each group the rela-
tive 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. The group index
is bsho;vn in parentheses after the soil group symbol in
table 7. : :

Unified Classification System.—In this system the soils
are grouped on the basis of their texture and plasticity and
their performance as material for engineering structures.
The soil materials are identified as coarse grained, which
are gravels (G) and sands (S); 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
liquid limit, by the symbols ML and CL; and silts and
claysC that have a high liquid limit, by the symbols MH
and CH.

Engineering interpretations of the soils

Three tables are given in this section. In the first (table
5), the soils are briefly described and the physical prop-
erties that affect engineering work are estimated. In the
second (table 6), the suitability of the soils for various
engineering uses 1s indicated. In the third (table 7), engi-
neering test data are given for various soils that were
sampled.

The estimated properties shown in table 5 are based on a
typical profile for each soil series. If test data are avail-
able, the data shown are based on the test data obtained
for the modal profile, that is, for the profile most typical
of the soil as 1t occurs in the county. If tests were not
made, the estimates shown are based on test data obtained
from similar soils in this county and other counties or on
past experience in engineering work. Since the estimates
are for soils that have a modal profile, the soils in one series
can be expected to vary considerably.

In the column that shows available water capacity are
estimates, in inches per inch of soil depth, of the capillary
water in the soil when that soil is wet to field capacity.
When the soil is air dry, that is, when the wilting point of
most common crops has been reached, this amount of water
will wet the soil material to a depth of 1 inch without
deeper percolation.

The column that gives reaction shows the degree of
acidity or alkalinity of the soils in terms of pH values.
The degrees of acidity or alkalinity, that is, the ranges in
pH value and the terms used to express each range, are
given in the Glossary.

The shrink-swell potential indicates the change
in volume to be expected when the moisture content of the
soil material changes. It is based on tests for volume
change or on other physical properties of the soils that
have been observed. As an example, the soil material
from the A horizon of the San Saba clays is very sticky
when wet, and it shrinks extensively when dry. There-
fore, the shrink-swell potential for this horizon is given a
rating of high. In contrast, the soil material from the A
horizon of the Eufaula fine sands is structureless and non-
plastic when either wet or dry. Therefore, the shrink-
swell potential for this horizon is given a rating of Zow.
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TaBLE 5.—Brief description of the soils and their

Classification

Map
symbol

Ax

Ba

Ch8

CmB

DcD

DdC

Soil name

Description of soil and site

Depth from
surface

USDA texture

Unified

Axtell loam.,

Breaks-Alluvial land com-
plex.

Brewer-Vanoss complex.

Chickasha and Zaneis loams,
1 to 3 percent slopes.

Claremore silt loam, 1 to 3
percent slopes.

Claycy broken land.

Denton clay, 5 to 8 percent
slopes.

Denton-San Saba clays, 3 to 5
percent slopes.

See footnotes at end of table,

A soil that has a medium-textured surface
layer and a fine-textured subsoil and that
formed mainly in sediments derived from
the red beds. It is somewhat poorly
drained, has poor internal drainage, and
is occasionally flooded.

The breaks part consists of a steep land
type on side slopes that have a gradient
of less than 30 percent. Made up of
soil material extremely variable in depth
and texture. Fragments of limestone
are strewn over the surface in most
places, and large pieces of limestone
edgerock oceur in a few places. Alluvial
land is a nearly level land type on valley
floors. It is made up of medium-
textured or fine-textured alluvial material
that is deep or moderately deep; in a few
places bedrock is at a depth of 3 feet or
more,

The Brewer soil of this complex is some-
what poorly drained and has a medium-
textured surface layer and a blocky,
fine-textured subsoil. It formed in al-
luvium deposited mostly by the Red
River and is above the level reached by
overflow. This soil includes some areas
that are moderately to severely saline,
and Slickspots are common. For a
description of the Vanoss soil, see Vanoss
loam, 0 to 1 percent slopes.

The Chickasha soil of this complex is well
drained and has a medium-textured sur-
face layer and a moderately fine textured
subsoil, It is in undulating to rolling
areas of the uplands and formed in mate-
rial derived from the red beds. For a
description of the Zaneis soil, see Zaneis
loam, 3 to 5 percent slopes.

A well-drained soil of the uplands. It has
a medium-textured surface layer and a
moderately fine textured subsoil. Lime-
stone is at a depth of only 1% to 2 fect.

A somewhat excessively drained, steep,
fine textured or moderately fine textured
land type of the uplands. It is shallow
and has boulders strewn over the surface
in many places.

A deep soil that has a fine textured surface
layer and a moderately fine textured
subsoil. It formed in c¢layey material in
undulating to rolling areas of the uplands.
Depth to limestone is only 1 to 5 feet in
some places.

For a description of the Denton soil, see
Denton clay, 5 to 8 percent slopes, and
for a description of the San Saba soil, see
San Saba-Denton clays, 1 to 3 percent
slopes.

Inches
0 to 18
8 to 18
18 to 54

®

0o
ct ot
© 0o
< 0o

0to 15
15 to 80

0 to 10
10 to 19
19+

0to 10
10 to 304

0to 12
12 to 404

Clay._ . __.____.
Silty clay loam____

Loam to clay_____

Loam..._.______._.
Clay loam._______

Silt loam .- ...
Clay loam____.___
Limestone..______

Clay to clay loam.
Silty clay ...

SMor ML_.

ML to CH._.

ML or CL._.
CLor CH__

SMor ML.._
CL

ML or CL._.
MH or CH .

CLor CH...
CLor CH..




LOVE COUNTY, OKLAHOMA 57
estimated physical and chemical properties
Clagsification . . .
iy : Percentage passing sieve— Hydro-
Continued Available Reaction Shrink-swell Permeability logic
water capacity potential soil
ASSHO No. 4 No. 10 No. 200 group
Inches per inch of
soil pH
A-4_ L ___ 100 100 36 to 70 0.14 50t06.0 | Low.oo ..o _____
A-7________ 100 100 | 80 to 90 0.17 [ 5.0t06.0 [ Moderate to high____| Very slow_____.__.__ D
A-6or A-7__ 100 100 85 to 95 0.17 | 6.0t08.5 | Moderate......____.
A-4or A-7_. ® @) @ 0.12t00.17 | 5.0t0 8.0 | Low to high. . ..____ Slow to moderate..._| C
A-d_____ .. 100 100 55 to 85 0.14 6.0t06.5 | Low._____._.__._.__
PN 100 100 | 90 to 98 0.17 | 6.5t08.5 | Moderate to high. ... }S‘O“’ to moderate....| D
A-4________ 100 100 40 to 70 0. 14 6.5t07.5 | Lowo . __________ b «
A-6__ 7] 100 100 | 75 to 90 0.17 | 6.0t08 3 | Moderate... ... ___. }MMCIMC to slow....| C
A-4 or A—6__ 100 100 75 to 90 0. 14 5.5t0 6.5 | Low to moderate____ |
AT ... 100 100 | 90 to 98 0.17 | 6.0t0 6. 5 | Moderate to high.__ }‘M‘)de‘“ely slow._ }C
10 J . ® ® ® ® ® 1 T
A-6or A-7__| 75 to 95 75 to 95 75 to 95 0.17 7.5%t08.3 s
AT 90 to 98 | 90 to 98 | 90 to 08 0.17 | 73408 5 [/Moderate to high....| Slow._____..___._. D
A-T7 ... 100 100 90 to 98 0. 17 7.5 to 8. 3 | Moderate to high_.__ }Slow C
A-7_ . 100 100 90 to 98 0. 17 80to83 | Higho . _________ [ -=rmmmmmmmmmoms
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TasLe 5.—Brief description of the soils and their

Map
symbol

Soil name

Description of soil and site

Depth from
surface

Classification

USDA texture

Unified

DoB
DoC
DoD

DuB2
DuC2

DtB2

DtB

Et

EuC

EuB

Gm

Denton-Tarrant complex.

Dougherty loamy fine sand,
0 to 3 percent slopes.
Dougherty loamy fine sand, 3

to 5 percent slopes.

Dougherty loamy fine sand,
5 to 8 percent slopes.

Dougherty soils, 0 to 3 per-

cent slopes, eroded.

Dougherty soils, 3 to 5 per-

cent slopes, eroded.

Durant clay loam, 1 to 3 per-

cent slopes, eroded.

Durant loam, 1 to 3 percent

slopes.

Eroded loamy land.

Eufaula fine sand, hummocky.

Eufaula fine sand, undulating.

Gowen clay loam.

Gowen loam.

Gowen soils, frequently

flooded.

See footnotes at end of table.

The Tarrant soils of this complex are moder-
ately fine textured or fine textured and
are in areas of the uplands. They are
only 5 to 15 inches thick over fractured
limestone; small stones are scattered on
the surface. For a description of the
Denton soil, see Denton clay, 5 to 8 per-
cent slopes.

Deep, well-drained soils that have a coarse-
textured surface layer and a moderately
fine textured subsoil. Formed on up-
lands, mainly in old alluvium deposited
by the Red River.

Deep, well-drained, eroded soils that have
a coarse-textured surface layer and a
moderately fine textured subsoil. Formed
on uplands in old alluvium deposited by
the Red River,

A soil that has a moderately fine textured
surface layer and a blocky, fine-textured
subsoil; formed on uplands in weakly
calcarcous, silty material weathered from
clayey shale. Internal drainage is slow.

A soil that has a medium-textured surface
layer and a blocky, fine-textured subsoil;
formed on uplands in weakly calcareous,
silbty material weathered from clayey
shale. Internal drainage is slow,

Eroded loamy land is an eroded, moderately
coarse textured to moderately fine tex-
tured land type underlain by moderately
fine textured or fine textured material.

A somewhat excessively drained, coarse-
textured soil of the uplands; formed in
old alluvium on benches along the Red
River.

A somewhat excessively drained soil of the
uplands. It has a coarse textured surface
layer and a moderately coarse textured
subsoil. Formed in old alluvium on
benches along the Red River.

A deep, well-drained soil that is moderately
fine textured ; formed in a mixture of sedi-
ments of the prairies and loamy material
of the uplands; on bottom lands that are
occasionally flooded.

A deep soil that has a medium-textured sur-
face layer and a moderately fine textured
subsoil; on bottom lands that are occa-
sionally flooded.

Soils made up of areas of intermingled
Gowen clay loam and Gowen loam that
are about 80-inches thick and are fre-
quently flooded; Slickspot soils oceur in a
few places. TFor characteristics of these
soils, other than hydrologic grouping, sce
Gowen clay loam and Gowen loam.

TInches
0to 15
154

0to 30
30 to 50
50 to 724

~wo
o ot ot
[eN=Ne}
TN 00

7
4+

0to 12
12 to 59+

0to 72+

0 to 42
42 to 55

0 to 80

0 to 40
40 to 72+

Clay loam._____.__
Fragmented rock._._

Loamy fine sand __
Sandy clay loam _.
Loamy fine sand__

Loamy fine sand__ .
Sandy elay loam..__
Loamy fine sand_._

Clay loam________
Clayoceooooa oo

Fine sandy loam
to clay.

Fine sand.._____.

Fine sand ... _____
Fine sandy loam._. .

CL______.__
CLor CH._

ML or CL_-
CL or CH__
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estimated physical and chemical properties—Continued

59

Classification . .
o : Percentage passing sieve— Hydro-
Continued Available Reaction Shrink-swell Permeability logic
water capacity potential soil
ASSHO No. 4 No. 10 No. 200 group
Inches per inch of pH
A-6_.______ 75t0 95 | 75 to 95 75 to 95 0.17 | 8.0to 8 3 | Moderate to high_.__| Slow______._._._____.__ }D
(O F ® ® ® ® ® L) O
A-2 or A-4__ 100 100 | 25 to 40 0. 07 5 5t07.0 | Low_._ .. .. _____
A—4 or A—6__ 100 100 | 36 to 55 0.12 5.8 t0 6. 3 | Low to moderate.___|}Moderate_.__.__._... B
A-2 or A-4__ 100 100 | 25 to 40 0.07 | 5. 8t06.3 | Low__ooomu_____
A-2 or A-4__ 100 100 25 to 40 0. 07 551t06.0 | Low.._______.______
~6_ ... 100 100 | 36 to 55 0.12 5.8 t0 6.3 | Low to moderate____|{}Moderate_____.______ B
A-2 or A-4__ 100 100 | 25 to 40 0. 07 5.8%06.3 | Low_______________
A-6__._____ 95 to 100 | 95 to 100 | 75 to0 95 0.17 | 6.0t07.0 | Moderate___________ .
A7 . 95 to 100 | 95 to 100 | 90 to 98 0.17 | 7.0t08 3 | Higho______________ }Very slow_ - D
A-4________ 95 to 100 | 95 to 100 55 to 85 0. 14 55t06.5 | Low____.__________ .
A7 100 100 | 90 to 98 0.17 | 7.0t08 3 | High. ... .- }Very SIoW o D
(O T ™ ® ® ® ® () e ) e C
A2 . 100 100 | 11 to 30 0.07{ 58to6. 5| Low_ __.________.__. Rapid. . _ A
A-2________ 100 100 | 11+to 30 0.05| 5.8t06.5 | Loweooowoae . _. }Rw id A
A-2 . 100 100 | 20 to 35 0.12 | 5.8t07.0 | Low.o__._.________ AP e
A-6._____. 100 100 [ 75t0 95 0.17 | 6.0t08.3 | Moderate___________ Moderately slow_.__| C
A-4_______. 100 100 55 to 85 0.14 6.0t07.0 | Low_ oo _____ , .
A-6__.111C 100 100 | 8510 95 0.17 | 7.5%0 8.3 | Moderate. ... }Moderately slow...__| C
_____________________________________________________________________________________________________________ C
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TABLE 5.—Brief description of the soils and their

Classification
Map Soil name Description of soil and site Depth from
symbol surface
USDA texture Unified
Inches
LcB2 Labette clay loam, 1 to 3 Deep, well-drained soil of the uplands. It 0to 5 Clay loam________ ClLo.ooo..
percent slopes, eroded. has a moderately fine textured surface 5 to 22 Clay loam________ CL..o__...
layer and a fine textured subsoil. Much | 22 to 48 Clay ... CLor CH..
of the surface layer has been lost through 484 | Limestone..__.__._ 2) o
erosion. Depth to weathered limestone
is about 4 feet in most places.
LbB Labette loam, 1 to 3 percent A deep, well-drained soil of the uplands. It 0to 14 Loam___________._ ML or CL__
slopes. has a medium-textured surface layer and 14 to 22 Clay loam.__._..__ Lo ...
a fine-textured subsoil. Depth to weath- 22 to 48 Clay. oo CL or CH__
ered limestone is about 4 feet in most 48+ | Limestone.__.____| (})o_______
places.

Ld Lela clay. A nearly level, fine-textured soil of the bot- 0to65+ | Clay_ .. ____._ MH or CH.
tomlands. It formed in alluvium washed
from soils of the prairies. Somewhat
poorly drained and has very slow internal
drainage.

Ls Lincoln soils. Intermingled soils that have a surface layer 0 to 8 [ J ®) o
that ranges from fine textured to coarse 8 to 56- | Finesand________ SM-SP___.
textured and that have a coarse-textured
subsoil. They are on bottom lands. In
most places these soils are excessively
drained, but in local areas they are poorly
drained. They are flooded occasionally.

Lv Loamy alluvial land. A fine-textured to moderately coarse tex- ® Fine sandy loam (G PR
tured land type along meandering to clay loam.
streams on narrow bottom lands that
are frequently flooded.

Mr Miller clay. A deep, nearly level, fine-textured soil of 0Otod6+ | Clay_ . _________ MH or CH.
the bottom lands; formed in fine-textured
sediments derived from the red beds.

Internal drainage very slow.

MsA Minco fine sandy loam, 0 to 1 | Deep, well-drained, moderately coarse tex- 0 to 65 Fine sandy loam._.| SMor ML__

percent slopes. tured soils of the uplands; formed on old

MsB Minco fine sandy loam, 1 to 3 alluvial benches along the Red River.

percent slopes.

MsC Minco fine sandy loam, 3 to 5

percent slopes.

MtA Minco loam, 0 to 1 percent | Deep, well-drained, medium-textured soil 0to8+ | Leam____________ MLorCL__

slopes. of the uplands; formed on old alluvial
benches along the Red River.

Ne Norwood clay loam. Deep, well-drained, moderately fine tex- 0 to 20 Clay loam. .______ CL________.
tured soil on bottom lands that are 20 to 55 Silty clay loam____| CL._._____
occasionally flooded.

Pr Port loam. Deep, well-drained, medium-textured soil 0 to 60 Loam.__._____.___ ML or CL__
on bottom lands that are occasionally
flooded.

Ps Port soils, frequently floeded. | Deep, moderately well drained soils that 0to 50 Clay and clay CL___._____
are medium-textured and moderately loam.
fine textured and are on bottom lands that
are frequently flooded.

Pu Pulaski fine sandy loam. Deep, well-drained soil that is moderately 0to 54 Fine sandy loam___.| SM or ML__

coarse textured and is on bottom lands. 54 to 854 | Loamy finesand.._| SM_______._

Pv Pulaski soils, frequently Deep, well-drained soils that are moderately 0to 85 Fine sandy loam__.| SM or ML__

flooded. coarse textured and are on bottom lands
that are frequently flooded.

See footnotes at end of table,
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Classification . .
= : Percentage passing sieve— Hydro-
Continued Available Reaction Shrink-swell Permeability logic
water capacity potential soil
ASSHO No. 4 No. 10 No. 200 group
Inches peg inch of pH
801
A-6_ ... 100 100 | 75t0 95 0.17 6.0t0 6.5 | Moderate__...______
A-6or A-T__ 100 100 | 75t0 95 0.17 6.5t07.5 | Moderate___.______ Moderately slow__._ }C
A-T. . 100 100 90 to 98 0.17 7.5t08.3 | High_______________ [
LG ® ® ® ® ® O
A4 . 100 100 55 to 85 0.14 6.0to 6.5 Low_______________
A-Gor A-7__ 100 100 75 to 95 0.17 6.5t07.5 | Moderate..._.______ Moderately stow__. . }C
A-7_ . 100 100 90 to 98 0.17 7.5t08.3 | High______.______.___ () P,
) F . @ ® ® ® ® L)
A-T 100 100 90 to 98 0.17 ] 7.5t08 5 | Higho___ . ________ Very slow____.____ D
O o) @ @ @ 0! , ) e
A=3. .. 100 100 | 5t010 0.05| 7.0to 83 }LO“ ---------------- {Slow to rapid._.____ }A
[ S ® ® ® ® ® L (B e C
A~T . .. 100 100 90 to 98 0.17 8 0to83 | Higho__.._.________ Very slow________.. D
A4 ... 100 100 40 to 60 0.12 6.0to7.5 | ow_ ... Moderate_____. I B
A-d . 100 100 | 70 to 90 014 6.0t07.5 | Low___._.__._______ ‘Moderate________._ B
A-6._______. 100 100 75 to 95 0.17 7.81t08 3 | Moderate_____.__.__.__ : .
A-6__ - 100 100 | 85 to 95 0.17 | 7.8t08 5 | Moderate. .- _._ }M"demtely slow...} ©
A-4__ 100 100 55 to 85 0.14 6.5t07.0 | Low__________._._.__ Moderate..__.____ B
A-6 or A-7__ 100 100 75 to 95 0. 17 6.5t0 7.0 | Moderate..._._._.__ Sloivv to moderately C
slow.
A-2 0or A-4._ 100 100 25 to 55 0. 12 6.0to 6.5 Low____.___.____.. .
2. .. 100 100 | 11to 30 0.07 | 6.0t06.5 | Low-__ ... }Moderately rapid....| B
A-2or A-4._ 100 100 | 25to0 55 0.12 | 6.0to6.5 | Low___________.._._ Moderately rapid-___| B
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TanLe 5.—Brief description of the soils and their

Classification

Map
symbol

Soil name

Deseription of soil and site

Depth from
surface

USDA texture

Unified

ReB

Rk

Sy

SdB

Se

SbB

Renfrow silt loam, 1 to 3

percent slopes.

Rocky broken land,

Roebuck andNavasota

clays.

Sandy broken land.

San Saba-Denton clays, 1 to

3 percent slopes.

Slickspots and Saline land.

Stephenville fine sandy loam,
1 to 3 percent slopes.

Moderately well drained soil that has a
medium-textured surface layer and a
fine-textured subsoil; has slow internal
drainage.

A land type that consists of steep escarp-
ments of limestone and of the sloping
areas associated with the escarpments.
The limestone is underlain by soft sand-
stone. This land type is also influenced
by limestone of the escarpments. Loose
stones are on the surface below the
escarpments.

Deep, poorly drained or somewhat poorly
drained soils that are nearly level and
are fine textured; formed in sediments
derived from the red beds. On bottom
lands that are frequently flooded for long
periods.

A steep, sandy land type that generally has
slopes of more than 30 percent. Itis on
side slopes that are adjacent to the Red
River in most places. Surface drainage
is excessive, and internal drainage is
rapid. Rocks crop out, and beds of clay
are exposed in a few places.

The Denton soil of this complex is on up-
lands and is deep and well drained. It

has a fine-textured surface layer and sub-.

soil. Depth to limestone is only 30 to 40
inches in many places.

The San Saba soil is deep and moderately
fine textured or fine textured, and it is on
uplands. The surface layer is generally
silty clay. This soil is moderately well
drained and has very slow internal drain-~
age.

Droughty, fine-textured, somewhat poorly
drained land types on bottom lands. The
areas are flooded occasionally, and where
swales occur, water is sometimes ponded.
The water is absorbed slowly.

Deep, well-drained soils that have a
moderately coarse textured surface layer
and a moderately fine textured subsoil

Inches
0 to
5to 12
12 to 22
22 to 50

™

0to 724

M

0to 11
11 to 40

0 to 60

0to 18
18 to 36
36 to 80

Silt loam___..._..
Light elay______._
Silty clay. . .......
HHeavy clay loam._ .

Very fine sandy
loam to clay
loam.

Loamy sand to
loam.

Silty elay___.___._
Clayey shale__.___.

Fine sandy loam..__
Sandy clay loam__.
Fine sandy loam.._

ML or CL._.

SM to ML..

CL to CH..

SbC Stephenville fine sandy loam,
3 to 5 percent slopes.
SbD Stephenville fine sandy loam,
5 to 8 percent slopes.
SbC2 Stephenville fine sandy loam,
1 to § percent slopes,
eroded.

and are on uplands. The surface layer
becomes thinner as the slope increases.

For a deseription of the Stephenville soil,
see the Stephenville fine sandy loams, and
for a description of the Windthorst soils,
see the Windthorst fine sandy loams.

Sw3 Stephenville-Windthorst
complex, severely eroded.

TExcessively drained, nearly level or gently 0 to 10
sloping soils that are medium-textured 10+
or moderately fine textured. Hard lime-
stone is at a depth of only 2 to 10 inches
in these soils; the surface is strewn with
stones, some of which are as much as 10
inches in diameter.

Ta Tarrant soils.

See footnotes at end of table.
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T88—-887—066—5

Classification . .
: Percentage passing sieve— Hydro-
Continued Available Reaction Shrink-swell Permeability logic
water capacity potential soil
ASSHO No. 4 No. 10 No. 200 group
Inches pc; inch of pH
801
A-4________ 100 100 75 to 90 0. 14 6.5t07.5 | Low_.._____...._
A—6 or A-7__ 100 100 85 to 95 0.17 6.5t07.0 | Moderate..._.__._.__ Very slow D
A-7_ . 100 100 90 to 98 0. 17 7.0t0 7.5 | Moderate to high._.__ Y BOW- oo
A-6 or A-7__ 100 100 75to 95 0. 17 7. 8to 8 3 | Moderate to high____
(O J O] ® ™ O} M GO 160 C
A-T_ . 100 100 | 90 to 98 0.17 1) 6.5t07.5 | High._...._________ Very slow__________ D
A-2 or A-4__ 100 100 [ 20to 70 0.08t0 0. 12 7.0t07.5 | Low. . ____________ Moderate to rapid...| B
A-7 . 100 100 | 90 to 98 0.17 7.5t08 3 | High_..____________ }Slow
A-T7_ . 100 | 90 to 100 90 to 98 0.17 80to83 | High_____._________ ¥ " r-777mmmmmmmes
D
A-T_ .. 100 100 | 90 to 98 0.17| 7.8t08 3 | High.___.________.__ } 7
A7 10T 100 100 | 90 to 08 0.17 | 7.8t08 3 | High.__..__._17] Very slow_. ..
A-6 to A-7__ 100 100 | 80to 98 0.17 7.5t08.5 | High__.____________ Very slow__________ D
A-2_ . __ 100 100 20 to 35 0. 07 6.0t07.0 | Low. _._______._____
A-6________ 100 100 40 to 60 0.12 5.0to 5.5 | Low to moderate____|}Moderate__...______ B
A-2 or A-4__ 100 100 | 20 to 40 0.121 5.5t06.0 | Low__________._...
A-4 _______ 100 100 55to 85 0.14 8.0t083 | Low. .. ________ Moderately slow_.__. }D
[ JR O ® ® ® ® ) T, ) R
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TasLe 5.—Brief desoription of the soils and their

Map
symbol

Soil name

Description of soil and site

Depth from
surface

Classification

USDA texture

Unified

TTA
TfB

TmA
TmB

VaA

Vb

Wb

wdcC
WdC2

Whn

Teller fine sandy loam, 0 to
1 percent slopes.

Teller fine sandy loam, 1 to
3 percent, slopes.

Teller loam, 0 to 1 percent
slopes.

Teller loam, 1 to 3 percent
slopes.

Vanoss loam, 0 to 1 percent
slopes.

Vernon-Chickasha.complex.

Vernon-Stephenville complex.

Waurika loam.

Wet alluvial land.

Windthorst fine sandy loam,
1 to 5 percent slopes.

Windthorst fine sandy loam,

1 to 5 percent slopes, eroded.

Windthorst-Darnell complex.

See footnotes at end of table,

Deep, well-drained soils that have a mod-
crately coarse textured surface layer and
a moderately fine textured subsoil; on
uplands, generally in areas of high alluvial
benches.

Decep, well-drained soils that have a
medium-textured surface layer and a
moderately fine textured subsoil; on up-
lands, generally in areas of high alluvial
benches.

A deep soil of the uplands. It has a me-
dium-textured surface layer and a mod-
crately fine textured subsoil. This soil
has good surface drainage and medium
internal drainage.

The Vernon soil of this complex is gently
sloping to moderately sloping and has a
moderately fine textured surface layer
and a fine textured subsoil. It is on up-
lands and is shallow over beds of clay.
Soil somewhat excessively drained and
has slow or medium internal drainage.

The Chickasha soil of this complex is well
drained, moderately deep, and gently
sloping to moderately sloping, and it has
a medium-textured surface layer and a
moderately fine textured subsoil. This
soil is on uplands. Sandstone is at a
depth of 2 to 3 feet in most places, but
it crops out in some places.

For a description of the Vernon soil, see the
Vernon-Chickasha complex; for a deserip-
tion of the Stephenville soil, see the
Stephenville fine sandy loams; and for a
description of the Windthorst soils, which
also occur in this complex, see the
Windthorst fine sandy loams.

A somewhat poorly drained, nearly level or
gently sloping soil of the uplands. It has
a medium-textured surface layer and a
fine-textured subsoil.

A moderately coarse textured to moderately
fine textured land type underlain by
medium-textured to fine-textured ma-
terial. It is on bottom lands, is very
poorly drained, and has a high water
table.

Deep, well-drained soils that have a moder-
ately coarse textured surface layer and a
fine-textured subsoil. On uplands, gen-
erally near the tops of ridges.

The Darnell soil of this complex is somewhat
excessively drained and is moderately
coarse textured. It is on uplands.
Sandstone is at a depth of only about 1
foot, but it crops out in some places. For
a description of the Windthorst soil, see
the Windthorst fine sandy loams.

Inches
0 to 14
14 to 50
50 to 744

0 to 24
24 to 65

a7 Ren)

o
g8&
=t O

0to 10
10 to 40
40+

0 to 10
10 to 45+

0 to 50+

0to 10
10 to 20
20 to 72

0to 12
12+

Fine sandy loam___
Clay loam___.__..
Sandy clay loam__

Loam__.___.__._._

Sandstone or clay..

Toam __ .. ______._
Clay. - cccoaaaa.

Fine sandy loam
to elay loam.

Fine sandy loam__
Heavy clay loam. .
Sandy elay.____._

Fine sandy loam__
Sandstone..___.._

CLor MYL.__
SM~SC. ...

ML or CL._.
CLor ML.__

ML or ClL..

CL________
CLor CH..

ML or CL.__

ML or CL_.
CH

SM or ML._
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Classification

i : Percentage passing sieve— Hydro-
Continued Available Reaction Shrink-swell Permeability logie
water capacity potential soil
ASSHO No. 4 No. 10 No. 200 group
Inches perl inch of pH
801
A-4______. 100 100 36 to 50 0.12 5 5t06.5 | Low_ ... __..._
A-4 or A-6_ 100 100 75 to 95 0.14 5.5%0 6.5 | Low to moderate.___.{;Moderate...._______ B
A-4 or A-6. 100 100 36 to 50 0.14 6.5t0 7.5 | Low to moderate_ -
A-4 _______ 100 100 55 to 85 0.14 6.0to7.0 | Low__.__________.._
A-4 or A6, 100 100 | 75 to 95 0.17 | 5.5t07.5 | Moderate. .. .. }M"deme ----------- B
A-4________ 100 100 55 to 85 0.14 6.0t0 7.0 | Low__ . _______.____.
A-6________ 100 100 | 75to 95 0.17 | 6.5t07.0 | Moderate.__________ }M“dm“e ----------- B
A-6_______. 100 100 75 to 95 0.17 6.01t07.5 | Moderate___.______._
A7 100 100 | 90 to 98 0.17 | 7.8t08.3 | High..._ ... .. }Very slow__ ...
C
A4 . __ 100 100 | 551t0 85 0.12| 6.5t07.0 | Low_ ... __-.
A6 __ 100 100 | 75t0 95 0.17 | 6.0t0 7.5 | Low to moderate___ - P‘%Odemte -----------
®) oo ® ® ® ® ® Qs | G
______________________________________________________________________________________________________________ C
A4 ______ 100 100 55 to 85 0. 14 6.0to 6.5 | Low___ .. ________-. D
A-7___ - 100 100 | 90 to 98 0.17 | 7.0to 8 5 | Higho_____________. }Very' s
(O R ® ® ® ® ® () e [ T D
A-2 or A-4__ 100 100 30 to 60 0.12 6.0to 7.0 | Low_ .. _______..
A~6 or A-7_. 100 100 | 75 to 95 0.17| 6.5t07.0| Moderate.________._ Slow_ .o C
A-6 or A~T__ 100 100 40 to 60 0. 14 5. 510 6.5 | Low to moderate____
A-2___.____ 50 to 100 | 50 to 100 20 to 35 0. 07 6.0to6.5 | Low__-__ . _______ Moderately rapid_.__ }C
[ F— ® ® ® ® ® 1) T L) I




66

SOIL SURVEY

TaBLE 5.—Brief description of the soils and their

Clasgsification
Map Soil name Deseription of soil and site Depth from
symbol surface
USDA texture Unified
Inches
WsD Windthorst-Stephenville fine | The soils of this complex have a fine-tex- || |
sandy loams, 5 to 12 per- tured subsoil and are only about 8 inches
cent slopes. thick over beds of sandy clay or over
sandy shale. For a description of char-
acteristics of the Windthorst soil, other
than hydrologic grouping see the Wind-
thorst fine sandy loams, and for a descrip-
tion of characteristics of the Stephenville
soil, other than hydrologic grouping, see
the Stephenville fine sandy loams.

Ya Yahola fine sandy loam. A soil that has a moderately coarse tex- 0to 16 Fine sandy loam._| SM____.___..

tured surface layer in most places, but it 16 to 70 Sandy loam.__.__.| SM_____.__
has a medium-textured surface layer in
some minor areas. In most places the
subsoil is moderately coarse textured.
Formed in stratified loam to sandy loam
on bottom lands that are occasionally
flooded. It is well drained and has rapid
to medium internal drainage.

ZaC Zaneis loam, 3 to 5 percent | Well-drained soil that has a medium-tex- Oto 6 Loam________..__ MLor CL__

slopes. tured surface layer and a moderately fine 6 to 11 Heavy loam_______ ML-CL.__.
textured subsoil; formed in beds of sandy 11 to 36 Clay loam________ Cl . __.__
clay in undulating to rolling areas of the | 36 to 53+ | Sandy clay loam__.| SC or CL...

uplands.

! Variable.
TasLe 6.—Interpretations of
Suitability as source of-— Soil features affecting—
Soil series and map
symbol
Topsoil Sand and gravel | Seleet grading Road fill Highway Septic-tank
material location filter fields

Axtell (Ax)o--oooooo- Poor; does not Unsuitable._ . Unsuitable; Poor; unstable Poor internal Very slow per-
support good too clayey. when wet. drainage; meability;
growth of nearly level. subject to
vegetation. flooding.

Breaks-Alluvial land Poor; area is Unsuitable_ - . __ Poor; area is Fair; much of Steep; narrow Slow to moder-

complex (Ba). too limited too limited the soil ma- valleys; depth ate permea-
in extent; in extent. terial has a to limestone bility; shallow
extremely high shrink- is variable. over bedrock;
variable. swell poten- steep.
tial.

Brewer (Bv). oo _- Poor; thin sur- | Unsuitable_____. Poor; clayey in | Poor; moderate | Poorly drained; | Slow permea-
face layer un- most areas, to high shrink-]  nearly level. bility; high
derlain by swell poten- water table
heavy clay. tial; saline. in some

seasons,

Chickasha (ChB,Ve¢)..--| Good..__.____. Unsuitable_...__ Fair_ . __._._ Fair to poor; Features are Features are

unstable when favorable. favorable.
wetb.

Claremore (CmB)._.__ Poor; shallow Unsuitable._.___ Poor; soil ma- Poor; clayey Limestone at a | Bedrock near
over bedrock; terial elastic; material over depth of about| the surface;
stony in subsoil too limestone. 1% feet. moderately
many places. clayey. slow permea-

bility.
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Classification Hydro-
—Continued Percentage passing sieve— logic
Available Reaction Shrink-swell Permeability soil
water capacity potential group
ASSHO No. 4 No. 10 No. 200
Inches per inche
of soil pH
____________________________________________________________________________________________________________ C
A-4 .. __ 160 100 36 to 50 0.12 80to83 | Low. o __._ :
A-2'0r A4 100 100 | 20t040 | 0.07t00.12 | 8.0to 8.3 | Low._.._..__.._._.. }Moderately rapid.....| B
ﬁ'«i_--;&_"_ 100 100 | 55 to 85 0.14 | 6.0%to ;8 IfJow _______ foeseooo
~4 or A-6__ 100 100 | 70 to 90 0.14 | 6.0t07. ow to moderate__ . _
S 100 100 | 75 to 95 0.14 | 6.0%07.0 | Moderate._ ... Moderately slow- .| C
A—-4or A-6.._ 100 100 | 40 to 60 0.14 | 6.5to 8.3 | Low to moderate._.__
2 Not estimated or not applicable.
engineering properties of soils
Soil features affecting—Continued
Soil cor-
Farm ponds rosivity
Agricultural Irrigation Terraces and di- Waterways
drainage versions

Reservoir area

Embankment

Banks unstable;
turbid water;
nearly level.

Deep natural
storage area.

Low seepage;
turbid water.

Features are
favorable.

Shallow over bed-
rock; large
amount of
seepage.

Poor stability;
easily eroded.

Limited material
in some places;
subject to
cracking.

Unstable soils;
establishing
vegetation Is
difficult.

Features are
favorable.

Limited borrow
material; high
fills unstable.

Nearly level;
poor internal
drainage.

Well drained;
not arable.

Nearly level,;
very slow in-
ternal drain-
age; poor
surface drain-

age.
Well drained____

Well drained___.

Nearly level; poor
internal drain-
age; low fer-
tility.

Not arable_.______

Very slow intake
rate; thin sur-
face layer.

Gently sloping;
fairly thin
surface layer.

Shallow over bed-
rock.

Nearly level; poor
stahility; easily
eroded; not
arable.

Not arable.___.___

Nearly level; areas
of Slickspot soils
are unstable.

Features are
favorable.

Shallow over bed-
rock.

Nearly level;
easily eroded;
droughty; low
fertility.

Steep; stony______

Nearly level; con-
tains areas of
Slickspot soils;
low fertility;
droughty.

Features are
favorable.

Shallow over bed-
rock; droughty.

Very high.

Moderate.

Very high.

Moderate.

Moderate.



68

SOIL SURVEY

TasrLe 6.—Interpretations of engineering

Suitability as source of—

Soil features affecting—

Soil series and map
symbol

Topsoil Sand and gravel | Select grading Road fill Highway Septic-tank
material location filter fields

Clayey broken land Poor; surface Unsuitable._____ Unsuitable; Poor; highly Steep; unstable | Steep; slow per-

Cn). layer thin clayey; stony plastic soil soil material. meability.
and clayey; in many material.
stony in places.
many places.

Darnell (Wn)__.___.___ Poor; material Unsuitable._._-_ Poor; material Fair to good; Rolling to Shallow over
limited. limited; sandstone steep; stony. bedrock; roll-

stony. near the sur- ing to steep.
face.

Denton (DcD, DdC, Poor; clayey; Unsuitable..___. Unsuitable; Poor; moderate | Moderate to Slow permea-

De, SdB). stony in clayey mate- to high high shrink- bility; shal-
many places. rial; stony. shrink-swell swell poten- low over bed-
potential; un- tial; hime- rock.
stable when stone at a
wet. depth of 2 to
5 feet in some
places; nearly
level to
strongly slop-
ing.
Dougherty (DoB, DoC, | Poor; surface Unsuitable___._. Good through- Good where Easily eroded; Features are
DoD, DuB2, DuC2). layer is easily out entire slopes are gently slop- favorable.
eroded; sub- profile. stabilized. ing to
soil has low strongly
fertility. sloping.

Durant (DtB, DtB2).._.| Fair; soil mate- | Unsuitable._____ Unsuitable; Poor; high Slow internal Very slow per-
rial is some- clayey mate- shrink-swell drainage; un- meahility.
what clayey; rial in most potential; stable.
surface layer places. Slickspot
is thin; has soils in some
Slickspot places; un-
soils in some stable when
places. wet.

Eroded loamy land Poor; limited Unsuitable..___. Poor; areas of Poor 1o good; Gently sloping Very slow per-

(Et). surface soil. suitable ma- many differ- to moder- meability.
terial are ent kinds of ately sloping;
spotty. material, well drained.
Lufaula (EuB, EuC)..._| Poor; sandy; Unsuitable___.-_ Fair; lacks Good where Gently sloping Inadequate as a
low fertility. binder. slopes are in some filter.
stabilized. places; es-
carpments in
other places;
easily eroded.

Gowen (Gm, Go, Gw)_.| Good; entire Unsuitable_____. Fair to unsuita- | Fair to poor; Frequently Subject to
profile is ble; fair unstable flooded in flooding;
suitable, ex- where the when wet. some places. moderately
cept in areas surface layer slow permesn-
of Slickspot is loam; un- bility.
soils. suitable

where the
surface layer
is clay loam.

Labette (LbB, LeB2). .| Good. . .. .... Unsuitable._._._ Unsuitable; too | Poor; unstable Gently sloping; | Moderately

clayey. when wet. underlain by slow permea-
weathered hility; shallow
limestone; over hedrock.
unstable
] subsoil.
Tela (Ld)_ oo __ Poor; too clayey_{ Unsuitable.__.__ Unsuitable; too | Poor; very high | Nearly level; Very slow per-

clayey.

shrink-swell
potential; un-
stable when
wet.

very slow in-
ternal drain-
age; poor
surface
drainage;
highly
plastic.

meability.
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Soil features affecting—Continued

Farm ponds

Reservoir area

Embankment

Agricultural
drainage

Irrigation

Terraces and di-
versions

Waterways

Soil cor-
rosivity

Depth to lime-
stone extremely
variable.

Depth limited by
bedrock near
the surface;
moderate or
large amount
of seepage.

Outecrops of lime-
stone in some
places.

Features are fa-
vorable.

Large amount of
silt received
from higher
areas.

Large amount of
seepage.

Features are fa-
vorable.

Depth to bedrock
is variable.

Features are
favorable.

Turbid water.____

Area where bor-
row material can
be procured is
limited ; out-
crops of rock.

Areas where bor-
row material
can be procured
are limited;
easily eroded.

Subject to crack-
ing; unstable.

Easily eroded _____

Unstable_ ________

Unstabhle soils in
some places.

Large amount of
seepage; easily
eroded.

Features are fa-
vorable.

Limited borrow
material in
some places;
subject to
cracking.

Unstable. .o ____

Not arable; well
drained.

Not arable___.__

Well drained.____

Well drained____

Well drained.__.. .

Well drained__..

Somewhat ex-
cessively
drained.

Well drained;
nearly level;
frequently
flooded in
some places.

Well drained____

Nearly level;
very slow in-
ternal drain-
age; poor sur-
face drainage.

Not arable.._.____

Not arable_.______

Slow intake rate;
variable slopes.

Rapid intake rate;
low fertility;
subject to wind
erosion.

Very slow intake
rate; thin sur-
face layer.

Not arable_..____.

Rapid intake rate;
low water-hold-
ing capacity;
low fertility.

Features are fa-
vorable.

Gently sloping;
slow intake
rate; thin sur-
face layer.

Very slow inter-
nal drainage;
very slow in-
take rate.

Not arable________

Not arable_______.

Outerops of lime-
stone in some
places.

Subject to wind
erosion; low
surface runoff.

Areas of Slickspot
soils are unsta-
ble.

Not arable_____.__

Low surface run-
off; subject to
wind erosion.

Nearly level - ____

Features are

favorable.

Nearly level; sub-
ject to cracking.

Stony; low fertil-
ity; establishing
vegetation is
difficult.

Not arable______._

Outerops of lime-
stone in some
places; estab-
lishing vegeta-
tion ig difficult.

Subject to wind
erosion and eas-
ily eroded by
waler; low fer-
tility.

Areas of Slickspot
soils are unsta-
ble; droughty;
establishing
vegetation is
difficult.

Low fertility;
establishing
vegetation is
difficult.

Low fertility; sub-
ject to wind
erosion and
gully erosion.

Nearly level; fre-
quently flooded
in some places.

Features are
favorable.

Nearly level; sub-
ject, to crack-
ing.

Moderate.

Low.

Moderate.

Moderate
to high.

Moderate
to high.

Moderate
to high.

Low.

Moderate.

Moderate.

High.
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TaBrLr 6.—Interpretations of engineering

Soil series and map

symbol

Suitability as source of—

Soil features affecting—

Topsoil Sand and gravel | Select grading Road fill Highway Septic-tank
material location filter ficlds
Lincoln (L§)a.ocoooo__ Good to poor; Good sand be- Entire profile is | Good where Occasionally Subject to flood-
good in low a depth good. slopes are flooded; ing; inade-
loamy part of of 30 inches in stabilized. nearly level. quate as a
profile. most places. filter.

Loamy alluvial land

(Lv).

Miller (Mr). o ______

Minco (MsA, MsB,
MsC, MtA).

Navasota (Rn).-_-.__.

Norwood (Ne)oeoooooo

Port (Pr, Ps) e

Pulaski (Pu, Pv)_._.__

Renfrow (ReB)._____.

Rocky broken land
(RK).

Roebuck (Rn) o eee__.

Poor to good;
must be se-
lected locally.

Poor; fertile,
but clayey.

Good where the
surface layer
is loam; poor
where the
surface layer
ig fine sandy
loam.

Poor; too clayey.-

Fair; somewhat
sandy; low
fertility.

Poor; suitable
material is
too limited.

Poor; shallow
and stony.

Poor; clayey;
fertile.

Contains local
deposits of
gravel suit-
able for road
surfacing.

Unsuitable_. - __ .

Unsuitable......

Unsuitable.____.

Unsuitable_._._.

Unsuitable_.___.

Unsuitable______

Unsuitable.____.

Unsuitable______

Unsuitable______

Poor to good;
must be se-
lected locally.

Unsuitable; too
clayey.

Good where the
surface layer
is fine sandy
loam; fair
where the
surface layer
is loam.

Unsuitable; too
clayey.

Unsuitable; too
clayey.

Fair; elastic
material.

Unsuitable; too
clayey.

Poor; shallow
over bedrock;
stony.

Unsuitable; too
clayey.

Good to fair;
variable ma-
terial.

Poor; high
shrink-swell
potential; un-
stable when
wet.

Good; sloping
areas of fine
sandy loam
must be
stabilized.

Poor; high
shrink-swell
potential; un-
stable when
wet.

Poor; unatable
when wet,.

Good to fair;
requires close
control of
moisture.

Good if slopes
are stabilized.

Poor; moderate
to high
shrink-swell
potential; un-
stable when
wet.

Poor; mostly
rock and
clayey soil
material.

Poor; high
shrink-swell
potential,

Frequently
flooded.

Poorly drained;
nearly level;
highly
plastic.

Nearly level or
gently slop-
ing; well
drained;
easily eroded
in some slop-
ing areas.

Nearly level;
frequently
flooded;
poorly
drained;
highly
plastic.

Nearly level;
occasionally
flooded.

Nearly level;
occasionally
to frequently
flooded.

Nearly level;
occasionally
to frequently
flooded.

Gently sloping;
poor internal
drainage.

Steep; outcrops
of rock.

Frequently
flooded;
poorly
drained;
nearly level;
unstable.

Subject to
flooding.

Very slow per-
meability.

Features are
favorable.

Subject to
flooding; very
slow permea-
bility.

Subject to
flooding.

Subject to
flooding.

Subject to
flooding.

Very slow per-
meability.

Steep rock es-
carpments.

Subject to
flooding; very
slow perme-
ability.
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Soil features affecting—Continued

Soil cor-
Farm ponds rosivity
Agricultural Irrigation Terraces and di- Waterways
drainage versions
Reservoir area Embankment
Large amount of | Large amount of In some de- Rapid intake rate; | Nearly level; on Nearly level; on Low.
seepage. seepage; easily pressions low water- bottom lands. bottom lands.
eroded. drainage is holding capac-
needed; some ity; some areas
areas are oc- are occasionally
casionally flooded.
flooded.
Features are Features are Well drained__._| Consists of small Small areas_._._._ Small, narrow Moderate.
favorable. favorable. broken areas; areas that are
subject to dam- frequently
age by flooding. flooded.
Features are High shrink-swell | Nearly level; Very slow intake Nearly level; on Nearly level; sub- | High.
favorable. potential; sub- very slow rate; poor in- bottom lands. ject to crack-
: ject to crack- internal ternal drainage. ing.
ing; unstable. drainage.
A large amount of | Easily eroded.____ Well drained..._.| Rapid intake Easily eroded by Subject to wind Low.
seepage in some rate; fair water and sub- erosion and
areas. water-holding ject to wind easily eroded
capacity. erosion. by water.
Features are Low strength; Nearly level; Nearly level; Nearly level; sub- | Nearly level; sub- | High.
favorable. subject to poorly very slow in- ject to crack- ject to crack-
cracking. drained; fre- take rate; poor ing. ing; droughty.
quently internal drain-
flooded. age; frequently
flooded.
Features are Features are Well drained; Features are Nearly level .. ____ Nearly level_ . ._.._ Moderate.
favorable. favorable. occasionally favorable.
flooded.
Features are Features are Well drained; Oceasionally to Nearly level. . ____j Nearly level; Moderate.
favorable. favorable. frequently frequently frequently
flooded in flooded. flooded in some
some places. some places.
A large amount Eusily eroded; a Well drained; Frequently On bottom lands; | Easily eroded; Moderate.
of seepage in large amount of frequently flooded in some frequently nearly level.
some places. seepage in flooded in places; high in- flooded in some
some places. some places. take rate; low places.
water-holding
capacity.
Turbid water_____ Features are Moderately Slow intake rate; Features are Droughty; sub- Moderate.
favorable. well drained thin surface favorable. soil has low
in most layer. fertility.
places.
Depth to lime- Area where bor- Not arable; Not arable.______. Not arable._______ Stony.__ - _._____ Low.
stone extremely row material well drained.
variable; steep. can be procured
is limited in
some places;
outcrops of
rock.
Features are High shrink-swell | Nearly level; Very slow intake Nearly level; on Nearly level; sub- | High.

favorable.

potential; sub-
ject to crack-

ing.

788-887—66——6

very slow in-
ternal drain-
age; fre-
quently
flooded.

rate; frequently
flooded.

bottom lands;
frequently
flooded.

ject to crack-
ing.
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TansLrE 6.—Interpretations of engincering

Soil series and map

symbol

Suitability as source of—

Soil features affecting—

Topsoil Sand and gravel | Select grading Road fill Highway Septic-tank
material location filter fields

Sandy broken land Poor; variable Unsuitable...... Poor; limited Good to fair____| Steep__.__.__.__ Steep. wcceoaoan

(Sy). texture; material.
shallow over
bedrock.

San Saba (5dB, DdC)-__| Poor;too Unsuitable_...._ Unsuitable; too | Poor; high Highly plastic; | Very slow per-
clayey. clayey. shrink-swell poor internal meability.

potential. drainage.

Slickspots and Saline Poor; clayey Unsuitable....__ Unsuitable; Poor; high Occasionally Very slow per-

land (Se). and saline. clayey and shrink-swell flooded; poor meability;
saline. potential; un- internal subject to
stable. drainage; un- flooding.
stable.

Stephenville (SbB, Fair to poor; Unsuitable. . __ . Good._ .. -__._ Good if mate- Gently sloping Features are
SbC, SbC2, SbD, somewhat rial from all to moder- favorable.
Sw3, WsD, Vb). sandy; not layers is ately steep;

fertile. mixed. road cuts
easily eroded.

Tarrant (Ta, De)--_._- Poor; material Unsuitable. - .- - Poor; material Fair; limestone | Limestone near | Shallow over
limited. limited; near the the surface. limestone.

stony. surface.

Teller (TfA, TfB, TmA, | Good in loamy Unsuitable_ . ___ Good in sandy Goodooooo____. Road culs easily | Features are
TmB). layers; poor layers; fair in eroded. favorable.

in sandy loamy layers.
layers.

Vanoss (VaA, Bv)._-___ Good through- Unsuitable. - - __ Fair; elastic.._._ Good_.._____.__ Road cuts easily | Moderate per-
f(i)lut the pro- eroded. colation rate.

e.
Vernon (Vb, Ve)oo_..- Poor; too clayey-| Unsuitable__.__ Unsuitable; too | Poor; highly Highly plastic; Very slow
clayey. plastic. poor internal permeability;
drainage. clayey shale
in sloping
areas.

Waurika (Wa) o= Poor; heavy Unsuitable__ . _ Poor; surface Poor; high Poor internal Very slow
clay near the layer limited; shrink-swell drainage; permeability;
surface. subsoil too potential; poor surface seasonal high

clayey. unstable, drainage in water table.
nearly level
areas; lateral
seepage
around perim-
eter; highly
plastic.

Wet alluvial land (Wb)_| Poor; low fer- Unsuitable. ____ Poor; high Poor; high Nearly level; High water
tility; high water table. water table. high water table; sub-
water table. table. ject to

flooding.

Windthorst (WdC, Poor; surface Unsuitable. . .- Poor; soil mate- | Poor; unstable Gently sloping Slow permea-
WdC2, Wn, WsD, layer is some- rial is elastic when wet. to moderately bility.

Sw3). what sandy, and is limited. steep; lateral
thin, and low seepage
in fertility. along clay.

Yahola (Ya)aeo oo oo Poor; some- Unsuitable_ ____ Good through- Good where Occasionally Subject to
what sandy; out profile. slopes are flooded. flooding,
easily eroded. stabilized.

Zaneis (ZaC, ChB)__.__ Good____._____ Unsuitable__ - _ .. Unsuitable. - ___ Poor; unstable Features are Moderately slow

when wet.

favorable.

permeability.
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Soil features affecting—Continued

Turhid water;
nearly level.

Features are
favorahle.

Shallow over
limestone.

Features are
favorable.

Features are
favorable.

Features are
favorable.

Turbid water_____

High water table__

Features are
favorable.

Moderate or o
large amount of
seepage; banks
unstable.

Features are
favorable.

ing areas.
Poor stability;
saline soil.

Easily eroded_____

Shallow over lime-
stone; arcas
where borrow
material can be
procured are
limited.

Easily eroded_____

Easily eroded _.___

High shrink-swell
potential; estab-
lishing vegeta-
tion is difficult.

Areas of Slickspot
soils are com-
mon; establish-
ing vegetation
is difficult;
unstable.

Unstable; high
water table.

Features are
favorable.

Eagily eroded;
large amount of
seepage.

Features are
favorable.

Nearly level;
oceasionally
flooded; poor
internal
drainage.

Well drained____

Not arable;
well drained.

Well drained____

Well drained____

Not arable_.____

Nearly level;
very slow
internal
drainage.

High water
table.

Well drained__._

Well drained;
oceasionally
flooded.

Well drained.____

Not arable...._...

Gently sloping to__
moderately
steep; low
fertility.

Not arable.._.____

Features are
favorable.

Features are
favorable.

Not arable.__..__.

Very slow intake
rate; high water-
holding capa-
city; clay near
the surface.

Not arable.____.._

Thin surface
layer; not
arable in
steeper areas.

Occasionally
flooded ; moder-
ate intake rate.

Gently sloping;
thin surface
layer.

Nearly level; not
arable.

Features are favor-
able; not arable
in steeper
areas.

Not arable______.__

Features are
favorable.

Nearly level. ... __

Not arable______._

Nearly level;
areas of Slick-
spot soils are
unstable.

Not arable________

Teatures are favor-
able, but steep
and stony soils
are not, arable.

Nearly level . _ ____

Features are
favorable.

Nearly level;
droughty.

Easily eroded;
low fertility.

Stony; shallow
over-limestone.

Subject to gully
erosion.

Subject to gully
erosion.

Droughty; estab-
lishing vegeta-
tion is difficult.

Droughty; low
fertility; con-
tains areas of
Slickspot soils.

Not applicable__ .

Hazard of erosion
is severe; low
fertility.

Occasionally
flooded; nearly
level.

Teatures are
favorable.

Soil cor-
Farm ponds rosivity
Agricultural Trrigation Terraces and Waterways
drainage diversions
Reservoir area Embankment
Steep_ ... __ Variable material._j Steep; not Steep; not arable._| Steep_ ... ... Steep; sandy._.__. Low.
arable.
Features are Subject to erack- Well drained____] Very slow intake Features are Establishing Moderate.
favorable. ing; subject to rate. favorable. vegetation is
sliding in slop- difficult.

Very high.

High.

Low.

Moderate.

Moderate.

Moderate.

High.

Low.

High.

Moderate.

Moderate.
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TasLe 7—Engineering

[Tests performed by the Oklahoma Department of Highways in accordance with standard

Shrinkage
Soil name and location Parent material Oklahoma Depth Horizon
report No.
Limit Ratio
Claremore silt loam: Inches

350 feet S. of corner of 8¥ sec. 27, T. 6 | Material weathered from fer- S0-4757 0to 10 Al ... 17 1.75

S, R. 1 E. (Modal profile) ruginous limestone of the S0-4758 | 10to 19 B2 .. 11 1. 96
Goodland formation.
Denton clay:

400 feet W. and 50 feet N. of SE. cor- | Marl with interbedded lime- S0-4761 0to 1l Al ... 13 1. 92
ner of SWY sec. 3, T.7 S, R. 2 L. stone. S0-4762 11 to 16 Bl ___._____ 10 2. 02
(Modal profile) S0-4763 16to 404+ | C1______.__ 14 1. 93

Dougherty loamy fine sand:

500 feet N. of SW. corner of NWY sec. | Old sandy alluvium. S0-4764 0 to 26 A . * *

14, T.7 8., R. 2 W. (Modal profile) S0-4765 26 to 45 B2___._ ... 14 1. 88
S0-4766 4540 724+ | Coo__._ .. 15 1. 84
Durant loam:

NW. corner of SWYSW¥ sec. 28, T. 7 | Material weathered from lime- | S0-4776 0 to 16 Ao 22 1. 69

S, R. 2 E. (Modal profile) stone and interbedded clayey | S0-4777 16 to 66 B 10 1. 98
shale. S0-4778 66 to 80+ | Coom_o . 10 2. 05
Eufaula fine sand:

SW. corner of SEY sec. 26, T. 7 8., R. | Old sandy alluvium_._._________ SQ-4755 0 to 55 A .. *) Q)

2 W. (Modal profile) S0-4756 55t0 724 | B2.___._.__ Q) *)
Minco loam:

500 feet W. and 50 feet S. of NE. corner | Old sandy sediments from the | SO-4767 0 to 22 Al ____ 20 1. 68
of sec. 28, T. 7 8.,, R. 3 W. (Modal Red River. S0-4768 22 to 72 Comee 20 1.70
profile) S0-4769 7210804 | D_______.__ 16 1. 81

Navasota clay:

NWYNEY see. 4, T. 7 8, R. 1 W, | Alluvium________._.__________ S0-4779 0to 12 Al ____ 10 2. 01

(Modal profile) S0-4780 12 to 72 Co . 9 2. 03
San Saba clay:

250 feet K. and 50 feet N. of SW. corner | Material weathered from marl | 80-4759 0 to 30 A . 11 2. 00
of NEY sec. 1, T. 7 8, R. 1 E. and interbedded thin layers | SO-4760 30to 654+ | Cl._______. 9 2.07
(Modal profile) of limestone.

Teller loam:

SWYUNWY sec. 36, T. 6 S.,, R. 1 E. | Old sandy alluvium____________ S0-4773 0to8 A . 20 1. 68

(Modal profile) SO-4774 8 to 40 B2 ... 15 1.85
S0-4775 40 to 1004-] C____..____ 19 1. 69
Windthorst fine sandy loam:

NWUNWY sec. 19, T. 6 8., R. 2 E. | Weathered from sandstone and | SO-4770 0to 10 A *) *

(Modal profile) interbedded shale. S0-4771 10 to 60 B 11 1. 98
S0-4772 60to 724+ | C_________ 10 2. 04

! 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 frequently may differ somewhat
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASIO pro-
cedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions are caleulated on the basis of all the
material, including that coarser than 2 mm. in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette
method and the material coarser than 2 mm. in diameter is excluded from calculations of grain-size fractions. The mechanical analyses
used in this table are not suitable for use in naming textural classes for soils.

? Based on ‘“The Classification of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes,” AASHO Designation M 145~
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test data
procedures of the American Association of State Highway Officials (AASHO)]
Mechanical analysis ! Classification
Volume
change from
field Percentage passing sieve— Percentage smaller than— Liquid Plasticity
moisture limit index _
equivalent AASHO? Unified 3
No. 10 No. 40 No. 200 | 0.05 mm. | 0.005 mm. | 0.002 mm.
(2.0 mm.) | (0.42 mm.)|(0.074mm.)
29 100 99 85 65 27 23 37 12 | A-6(9)_._.__ ML-CL.
85 100 99 94 83 55 52 60 25 | A-7-5(18)_.._| MI.
56 100 99 94 82 37 32 43 16 | A-7-6(11)__..] ML-CL.
77 95 93 88 81 43 36 53 19 | A-7-5(14).___| MII.
52 93 87 82 76 39 30 43 16 | A-7-6(11)_.___] MIL-CL.
*) 100 97 29 17 5 4 ® ®) A-2-3(0)_ ... SM.
15 100 97 37 28 19 17 20 4| A-4(0)_______ SM-S8C.
6 100 98 31 20 13 12 18 1| A-2(0)._..___ SM.
10 596 95 85 63 17 14 28 4| A-4(8)___.___ MI-CL.
63 |oo___ 100 94 81 45 40 47 23 | A-7-6(15)..._| CL.
64 100 99 94 82 50 45 55 31 | A-7-6(19)__._| CII.
*) 100 97 21 11 3 2 () *) A-2-3(0).__.._ SM.
®) 100 94 17 10 5 4 *) O] A-2-3(0) ... SM.
I 100 90 67 13 11 23 2| A-4(8)______. ML.
8 |ecmmeo - 100 91 67 17 15 25 4| A-4(8) ... ML-CL.
15 100 99 82 65 24 20 25 6| A-4(8) ... MIL~CL.
73 100 99 95 93 63 53 60 30 | A-7-5(20)____| MH-CH.
76 100 99 91 85 54 45 58 33 | A-7-6(20)_...] CH.
68 | ... 100 95 82 44 40 47 20 | A-7-6(13)__._| ML-CL.
76 100 99 96 86 50 46 61 34 | A-7-6(20)._._| CH.
6 ... 100 86 58 13 10 23 17 A-4(8)_..___. ML.
32 | 100 92 74 31 28 32 11 | A-6(8)._.____ CL.
12 . 100 96 83 23 21 30 8 A-4(8). ... ML-CL.
* 100 99 53 33 7 5 * *) A-44)______. ML.
61 100 99 78 59 39 36 47 23 | A-7-6(15)__._| CL.
61 100 99 80 63 36 33 44 22 | A-7-6(14)..__| CL.

49. Oklahoma Department of Hlighways classification procedure further subdivides the AASHO A-2-4 subgroup into the following:
A—2-3(0) when the plasticity index (PI) indicates nonplastic (NP); A-2(0) when PI is NP to 5; and A-2-4(0) when PI is 5 to 10.

¥ Based on the Unified Soil Classification System, Tech. Memo. No. 3-357, v. 1, Waterways Experiment Station, Corps of Engineers.
March 1953. SCS and BPR have agreed that all soils having plasticity indexes within 2 points from A-line are to be given a borderline
classiﬁlgatio?. Examples of borderline classifications obtained by this use are SM~-SC, ML-CL, and MH-CH.,

+ Nonplastic.

8 For sample No. 80-4776, 99 percent passed a No. 4 sieve and 100 percent passed a ¥%-inch sieve.
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In table 5 permeability refers only to movement of water
downward through undisturbed soil material. The esti-
mates are for the soils in place and are based on soil
structure and porosity. Hstimates were not made where
there was a plowpan, surface crusting, or other artificial
restrictions to the movement of water in the soil. The
numerical values, expressed in inches per hour for each
rating, are given in the Glossary.

For the hydrologic soil groups, the entire thickness of
. the soil profile shown in the table is considered. The soils
are classified in the four hydrologic groups—A, B, C, or
D—on the basis of intake of water at the end of a storm of
long duration. Before this storm, the soil must have been
wet, enough for swelling to have taken place and it must
‘hawe lacked the protection of a plant cover. Group A con-
sists mostly of sandy soils that have low runoff potential;
group D consists mostly of clays that have high runoff
potential. The runoff potential for soilsin groups B and C
1s greater than that for soils in group A and less than that
for soils in group D.

For some soils named in table 6, the basis for determining
the suitability ratings and the soil features that affect en-
gineering practices was information from table 7. For
other soils, data from actual tests on similar soils or field
experience with similar soils was used as a basis. Most of
the soil features named as affecting engineering practices
arve detrimental or undesirable, but desirable features
have also been given if they are of great importance. All
of the practices named in table 6 are commonly used in
this county. .

For topsoil, normally only the surface layer of a soil is
given a rating, and the rating given depends largely upon
the texture and thickness of the surface layer. The thick-
ness of the surface layer is important because it determines
whether removing the material suitable for topsoil is eco-
nomical or wise. Material for topsoil is suitable only if
it can be worked into a good seedbed for seeding or sod-
ding, but it must be clayey enough to protect steep areas
from erosion.

The suitability of soil material for select grading mate-
rial depends mostly on the grain size of the particles and
on the kind of binding material. Soils that are mostly
sand are good if a binder is added for cohesion. Clays are
not suitable, because they compress under a load and re-
bound when unloaded.

For road fill, every kind of soil material is used. If
sandy clay, sandy clay loam, and some other kinds of soil
material are used, there are few problems in placing and
compacting the material. Clay, however, has a high
shrink-swell potential. It requires 81)801&1 compaction
techniques and careful moisture control, both during and
after construction. Sand compacts well but is difficult to
confine. The ratings given in table 6 reflect the ease with
which these problems are overcome. )

Soil corrosivity correlates closely with the physical and
chemical properties of the soils. Metal, concrete, and other
structural materials corrode when they are buried in a soil,
but a given material corrodes more rapidly in some soils
than in others. The rate of corrosion depends on the char-
acteristics of the soil. Untreated steel pipe was used to
obtain the ratings for soil corrosivity shown in table 6.

Table 7 shows actual data from tests made by the State
Highway Department on soil samples that were collected
while the soil survey was taking place. Samples were

taken from selected soils in the county. Test data for some
of the other soils have been published in other soil survey
reports for counties in Oklahoma.

Genesis, Classification, and Morphology
of Soils

The purpose of this section is to present the outstanding
morphologic characteristics of the soils of Love County
and to relate them to the factors of soil formation. PPhysi-
cal and chemical data are limited for these soils, and the
discussion of soil genesis and morphology is correspond-
ingly incomplete. The first part of the section deals with
the environment of the soils; the second, with the classifi-
ca.t.liOH of soils; and the third with the morphology of the
soils.

Factors of Soil Formation

Soil is produced by the action of soil-forming processes
on material deposited or accumulated by geologic agencies.
The characteristics of the soil at any given point are deter-
mined by the physical and mineralogical composition of
the parent material; the climate under which the soil ma-
terial has accumulated and existed since accumulation ; the
plant and animal life on and in the soil; the relief, or lay-
of the land?; and the length of time the forces of soil devel-
opment have acted on the soil material.

Climate and vegetation are the active factors of soil
genesis. They act on the parent material that has accumu-
lated through the weathering of rocks and slowly change it
to a natural body that has genetically related horizons.
The effects of climate and vegetation are conditioned by
relief. The parent material also affects the kind of profile
that can be formed and, in extreme cases, determines it
almost entirely. Finally, time is needed for the changing
of the parent material into a soil profile. The amount of
time may be much or little, but some time is always re-
quired for horizon differentiation. Usually a long time is
required for the development of distinct horizons.

The factors of soil genesis are so closely interrelated in
their effects on the soil that few generalizations can be
made regarding the effect of any one unless conditions are
specified for the other four. Many of the processes of soil
development are unknown.

Parent material °

The parent material of a soil greatly influences the
characteristics of that soil. Soils formed in recent allu-
vium, for example, ave likely to vary in such character-
istics as color, texture, and structure because the parent
material is variable. Other soils may be less variable in
characteristics because they formed in material weathered
from the underlying rocks.

The rocks that provided the parent material for some of
the soils in this county are of different ages. Those near-
est the surface are mainly of Lower Cretaceous age.
Rocks of both Permian and Pennsylvanian ages occur in
the western part of the county. The rocks of Permian and

1 Mainly from BULLARD, FRED M., and REDFIELD, JOHN S, OIL. AND
GAS IN OKLAHOMA—TLOVE AND MARSHALL COUNTIES. OKkla. Geol,
Survey Bul. 40, v. 3. March 1930.
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Pennsylvanian ages in the southwestern part of the county
are mostly covered by alluvium deposited by the Red River
and Mud Creek. Rocks of Pennsylvanian age and older
material of the Criner Hills and vicinity cover a small area
near Overbrook in the northeastern part of the county.
In a few places Goodland limestone erops out in areas of
San Saba and Durant soils.

Trinity sand, which represents the Trinity division, un-
derlies much of this county. It consists of beach sand or
of near-shore deposits left by the waters of the Coman-
chean Sea, which encroached upon the land from the south-
east. The basal member of this formation consists of beds
of red shale and sandstone of Paleozoic age, similiar to the
material in the Permian red beds. Because of the slow
transgression of the sea, the shale and sandstone were worn
smooth. Upon their weathered surface, the Trinity sand
was deposited in about the same position as that in which
it now lies. The sand that blew along the shoreline of the
Commanchean Sea probably provided part of the parent
material for the Dougherty and Eufaula soils.

Trinity sand is extremely variable. It consists mainly
of fine, noncoherent, white to yellow pack sand and of local
coarse-textured conglomerate, but it contains a few lentils
of clay and shale. It contains beds of red or blue shale or
a thin layer of calcareous sandstone in a few places. Si-
licified or carbonized wood is abundant. The Conglom-
erate contains quartz pebbles that range from the size of a
pea to 3 inches in diameter. The Windthorst and Ste-
phenville soils formed mainly in material weathered from
the Trinity formation. )

Just above the Trinity sand are rocks of the Fredericks-
burg group, represented in this area by Goodland lime-
stone. This limestone is white, semicrystalline, and mas-
sive, and it is about 25 feet thick. In placesithasa gently
sloping surface that has weathered to form the parent
material of the Tarrant and Claremore soils. In other
places throughout the county, this limestone crops out in a
narrow, sinuous band and is mapped as Rocky broken land.

Above the Goodland limestone, is a layer of yellowish-
green clay, about 85 feet thick. This is the Kiamichi
formation. Near the top of the Kiamichi formation are
two or three thin ledges of a hard, yellowish limestone
made up mainly of oystershells. The San Saba and Den-
ton soils and some soils of the Breaks-alluvial land com-
plex formed in material derived from the Kiamichi form-
ation.

The Duck Creek formation lies immediately above the
Kiamichi clay. It consists of approximately 100 feet of
limestone and of gray to bluish, calcareous shaly clay.

Just above the Duck Creek formation is Fort Worth
limestone, which consists of 40 to 50 feet of alternating
beds of white Jimestone and of bluish-gray shale. The
Duck Creek and Fort Worth formations are in the trough
of the Marietta syncline, and they occur in an oblong area
that surrounds the town of Marietta. The Denton and
Lobette soils and some soils of the Breaks-alluvial land
complex formed mainly in material weathered from these
two formations.

The Denton formation lies just above the Duck Creek
formation. It consists of brownish-yellow clay that con-
tains thin layers of brown, ripple-marked sandstone and
lenses of sandstone. The top of the formation is marked
by a layer, about 1 foot thick, of hard brownish-yellow
sandy limestone made up mainly of oystershells similar to

those of the Kiamichi formation. The weathering of the
soft clay beneath the breccia of hard shells allows slump-
ing of the breccia. As a result of the slumping the breccia
]mslbroken into large slabs that stand at many different
angles.

The Weno formation consists of yellowish-brown cla
that contains thin lenses and layers of soft, yellow sand.
The Weno formation, like the Denton, is in a roughly cir-
cular area in the trough of the Marietta syncline southeast
of Marietta. The Durant and Waurika soils formed
mainly in material weathered from the Denton and Weno
formations.

Climate

The climate of this county is continental. The summers
are hot and are generally dry. As a rule, the winters are
mild. The greatest amount of rain is received in spring,
and only a small amount is received in fall and winter.
Detailed information about the average temperatures and
distribution of rainfall are given in the section “General
Nature of the County” near the back of this report.

Climate has greatly influenced the soils of the county.
The amount of precipitation is great enough that most of
the medinm-textured or moderately coarse textured soils
in which internal drainage is medium or better support
woody vegetation. Under woody vegetation, leaching
takes place more rapidly than under grasses. As a result,
an A2 horizon has developed in many of these soils.
Leaching has also made most of the soils slightly to me-
dium acid. Many of the moderately fine textured and fine
textured soils that formed mainly in highly calcareous
sediments have been leached until they now have a neutral
or slightly acid surface layer.

Freezing and thawing have only slightly affected the
weathering and formation of the soils because the soils are
frozen for only short periods and to a depth of only a few
inches. The high temperatures in summer and the mild
climate in winter promote rapid decomposition of organic
matter; thus, most soils contain less organic matter than
similar soils in a cooler climate.

Plants and animals

Grasses and other herbaceous plants, trees, and shrubs,
micro-organisms, earthworms, and insects and various
other forms of plant and animal life live on and in the soil.
They are active agencies in soil-forming processes. The
nature of the changes that these various agencies bring
about depends, among other things, on the kinds of life
and the life processes peculiar to each. The kinds of plants
and animals that live on and in the soils are determined by
environmental factors, including climate, parent material,
relief, age of the soil, and the associated organisms. These
factors are interrelated.

Climate and parent material probably affect the type of
vegetation more than the other factors. In the parts of
Love County where the parent material weathered mainly
from sandstone, sandy shale, or alluvial material, trees and
shrubs are the dominant vegetation in most places. Soils
that are covered by this kind of vegetation for a long pe-
riod of time generally have a distinct, light-colored A2
horizon. Under a cover of trees, the leaves that fall on the
surface provide most of the organic matter that is returned
to the soil. They remain on or near the surface, and as a
result, organic matter is not incorporated deep into the
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soil. The activity of micro-organisms, insects, and earth-
worms is limited mainly to the organic matter lying on the
surface or immediately beneath the surface of the soil.
Where the parent material is too clayey or too calcareous
for the growth of trees or where the moisture relationship
is unfavorable for trees, the soils of this county generally
support mid or tall grasses. Only on those soils that are
salty, that ave shallow over bedrock, or that contain a
claypan, is the cover mostly short grasses. Where the soils
are covered by grass, the roots of the grass are continually
drying and are replaced by new ones. Through the decay
of these roots, organic matter and plant nutrients are dis-
tributed deep in the soil. Therefore, soils formed under
rass do not have a light-colored A2 horizon. In soils
ormed under grass, micro-organisms, insects, and earth-
worms are active throughout the profile.

Relief

The relief of the soils ranges from nearly level to very
steep. Relief modifies the effects of climate and vegeta-
tion. In some steep areas, for example in areas of Clayey
broken land, much water runs off, and consequently geo-
logic erosion keeps almost even pace with the weathering
of rocks and the formation of solls. In such areas the soil
material is constantly removed or is shifted, and it does
not remain in place long enough for a profile of genetically
related horizons to form.

On the other hand, many nearly level soils that formed
in older parent material have genetically related horizons.
An example is the claypan horizon in Waurika loam. A
claypan is formed when clay accumulates in the subsoil
over a long period of time. In many soils of depressions
there is a Iight-grayish, thin horizon just above the clay-
pan. The claypan absorbs water slowly, and as a result,
most of the rainfall runs off.

The gently to moderately sloping soils have varying
amounts of accumulated clay in their subscil. The differ-
ences in the amount of clay are caused by differences in the
texture of the parent material as well as differences in the
slope.

Differences in slope generally aflect temperature and
the amount of moisture within the soil. Temperature and
the amount of moisture within the soil, in turn, affect the
type and amount of vegetation. The amount of runoff
generally is greater on a steep slope than on a gentle one,
and the velocity of the water is more rapid. The amount
of runoff is influenced greatly, however, by the amount and
kind of vegetation and by the texture of the soil.

Time

Time is important for the development of a soil profile
from parent material, but the development of a soil profile
depends on the other four factors of soil formation as well.
The degree to which a profile has developed depends on the
intensity with which the different soil-forming factors
have been active, on the length of time they have been ac-
tive, and on the nature of the material from which the
soils formed.

If the factors of soil formation have not operated long
enough for the formation of distinct horizons, the soil is
considered young, or immature. In contrast, soils that
have been n place for a long time and that have ap-
proached equilibrium with their environment tend to have
well-defined horizons and are considered mature. Waurika

loam, for example, is an old soil formed in material weath-
ered from soft, calcareous shale of Lower Cretaceous age.
During the process of its development, the shale weath-
ered to clay loam, and a profile formed that was similar to
that of Denton clay loam. Not much of the surface layer
was lost through erosion of this nearly level soil. Over a
long period of time, the clay in the surface layer was car-
ried downward when water moved downward through the
profile. The clay accumulated in the subsoil, and as a re-
sult, the profile became more like that of Durant loam.
Over another long period of time, the subsoil became so
dense, the internal drainage became so slow, and the water
remained on the top of the subsoil so long that the color of
the lower part of the surface layer became light grayish
§)rown. The soil thus formed 1s classified as Waurika
oam.

Classification and Morphology of Soils

Soils are placed in narrow classes for the organization
and application of knowledge about their behavior within
farms, ranches, or counties. They are placed in broad
classes for study and comparisons of large areas, such as
continents. In the comprehensive system of soil classifi-
cation followed in the United States, the soils are placed
in six categories, one above the other. Beginning at the
top, the six categories are order, suborder, great soil group,
family, series, and type.

In the highest category, the soils of the whole country
are grouped into three orders, whereas thousands of soil
types are recognized in the lowest category. The suborder
and family categories have never been tully developed and
thus have been little used. Attention has been given
largely to the classification of soils into soil types and
series within counties or comparable areas and to the sub-
sequent grouping of series ito great soil groups and
orders. Subdivisions of soil types into phases provide
finer distinctions significant to soil use and management.
Soil series, soil type, and soil phase are defined in the sec-
tion “How This Soil Survey Was Made.”

Classes in the highest category of the classification
scheme are the zonal, intrazonal, and azonal orders. In
the zonal order are those soils with evident, genetically re-
lated horizons that reflect the predominant influence of
climate and living organisms in their formation. In the
intrazonal order are soils that have evident, genetically re-
lated horizons that reflect the dominant influence of a local
factor of topography or parent material over the effects of
climate and living organisms. In the azonal order are
soils that lack distinct, genetically related horizons, com-
monly because of youth, resistant parent material, or
steep topography.

Table 8 gives the order and great soil group to which the
soil series in the county belongs. It also shows the parent
material of the soils in each series, and the relief, physio-
graphic position, drainage, and native vegetation.

Great soil groups

In the zonal order in this county are the Red-Yellow
Podzolic and Reddish Prairie great soil groups; in the
intrazonal order are the Grumusol and Planosol great soil
groups; and in the azonal order are the Alluvial and
Lithosol great soil groups. Definitions of these great soil
groups are given in the following paragraphs.
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The Red-Yellow Podzolic great soil group consists of
soils that have a thin surface layer of litter and acid
humus; a thin organic-mineral A1l horizon; a thicker,
light-colored, leached A2 horizon; a thick, red, yellowish-
red, or yellowish-brown B horizon that shows some accu-
mulation of clay and sesquioxides; and a fairly sandy C
horizen. These soils formed under a deciduous, conifer-
ous, or mixed forest in a humid, warm-temperate climate.
In this county the soils of the Red-Yellow Podzolic great
soil group are those of the Dougherty, Eufaula, Stephen-
ville, and Windthorst series.

Soils of the Reddish Prairie great soil group have a
dark reddish-brown, slightly acid to medium acid surface
layer that grades through somewhat finer textured reddish
material to the parent material. These soils formed
mainly under tall grasses in a humid to subhumid, warm-
temperate climate. In this county the soils of the Reddish
Prairie great soil group are those of the Brewer, Chicka-
sha, Claremore, Durant, Labette, Minco, Renfrow, Teller,
Vanoss, and Zaneis series.

Grumusols are a group of soils that have a profile rather
high in content of clay, relatively uniform in texture, and
marked by signs of local soil movement vesulting from
shrinking and swelling as the soils become wet and then
dry out. Many of these soils have a thick, dark A horizon
over a limy C horizon. Others are uniform in general
appearance, except for the signs of churning. These soils

79

formed in parent material that is high in content of clay
or in content of alkaline material, or from rocks that pro-
vided abundant clay and alkaline material when they
weathered. Soils of this group occur chiefly in a tropical
or subtropical climate where wet and dry seasons alter-
nate. In this county the soils of the Grumusol great soil
group are those of the Denton, Lela, and San Saba series.

Planosols are a_group of soils that have an eluviated
surface layer underlain by a B horizon that is more
strongly illuviated, cemented, or compacted than that of
associated normal soils. These soils formed in nearly level
upland areas under grass or forest vegetation in a humid
or subhumid climate. In this county the Axtell and
Waurika soils are in the Planosol great soil group.

The Alluvial great soil group consists of soils made up
of transported and relatively recently deposited material,
and characterized by a weak modification, or by no modi-
fication, of the original material by soil-forming processes.
The Alluvial soils in this county are those of the Gowen,
Lincoln, Miller, Navasota, Norwood, Port, Pulaski, Roe-
buck, and Yahola series.

Lithosols are soils that have little or no profile develop-
ment. They consist mainly of partly weathered frag-
ments of rock, of very shallow soils over rock, or of nearly
bare rock. Most, but not all, Lithosols are rolling and
steep ; some are nearly level, and others are gently sloping
to rolling.

Tasre 8.—The soil series of Love County classified by higher categories, and some of the factors that hawe contrib-
uted to the morphology of the soils.

ZoNAL ORDER

Great soil group and soil Parent material

series

Relief and physiographic
position

Drainage Native vegetation

Red-Yellow Podzolic
soils:

Dougherty_ __.__.___

Eufaula__.__________

Sandy alluvium or pack
sand.

Alluvium, mainly of fine
sand.

Nearly level to sloping;
on high benches along
the Red River and on
the sides of valleys.

Gently sloping to moder-
ately steep; in bum-
mocky or undulating
areas.

Stephenville. _.__.__ Material weatliered from | Gently sloping to rolling;
soft sandstone. on the uplands.
Windthorst__ ... ... Sandy claybeds_________ Gently sloping to rolling;

Reddish Prairie soils:

on the uplands.

Nearly level; on benches

TEWEr___ e Silty clay alluvium___ ____
high above the Red
River.
Chickasha____._____ Brownish material Gently sloping; in
weathered from sand- gently rolling uplands
stone, and clay loam or in slightly convex
of the red beds. areas of the uplands.
Claremore__ ... Ferruginous limestone_.___| In gently sloping or
slightly convex areas
of the uplands.
Durant_____.._____ Material weathered from | Gently sloping; mainly

calcareous shale.

in concave areas in
gently rolling
uplands.

Well drained; slow runoff
and medium internal
drainage.

Somewhat excessively
drained or excessively
drained; slow runoft
and rapid internal
drainage.

Well drained; medium
runoff, and medium in-
ternal drainage.

Well drained; medium
runoff, and medium in-
ternal drainage.

Somewhat poorly
drained; slow
internal drainage.

Well drained; medium
runoff ; medium
internal drainage.

Well drained; rapid
runoff, and medium
internal drainage.

Moderately well drained,;
medium runoff and
slow internal
drainage.

Oak trees with an under-
story of dwarf oaks
and mid and tall grasses.

Oak trees with an under-
story of dwarf oaks and
mid and tall grasses.

Oak and hickory trees
with an understory of
mid and tall grasses.

Oak trees with an under-
story of mid and tall
grasses.

Mainly short grasses,
but some mid grasses:

Mid and tall grasses.

Mid and tall grasses.

Mid and tall grasses.
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TapLE 8.—7"he soil series of Love County classified by higher categories, and some of the factors that have contrib-
uted to the morphology of the soils—Continued

ZonaL Orper—Continued

Great soil group and soil
series

Parent material

Relief and physiographie
position

Drainage

Native vegetation

Reddish Prairie
soils—Continued
Labette. o oo

Mineo. - coceemeeeo

Renfrow. - o cocoocee

VanosS . ceeccaoao-

ZaneiS. - o oo occeooan

Material weathered
from limestone or from
caleareous shale.
Sandy alluvium, mainly
from the red beds.

Red, caleareous, clayey
material weathered
from the red beds.

Alluvium washed from
sandy clay loams to
clay loams.

Sandy clay loam
alluvium.

Sandy clay of the red
beds.

Gently sloping; mainly
in slightly convex
areas in the uplands.

Nearly level; mainly on
high benches along
the Red River.

Gently sloping; mainly
in slightly convex
areas in the uplands.

Nearly level to gently
sloping; on benches
high above the Red
River.

Nearly level; on benches
high above the Red
River.

Gently rolling; mainly
in slightly convex
areas in the uplands.

Well drained ; medium
runoff and medium
internal drainage.

Well drained; slow
runoff and medium
internal drainage.

Moderately well
drained; medium
runoff and slow
internal drainage.

Well drained; medium
runoff and medium
internal drainage.

Well drained; medium
runoff; medium
internal drainage.

Well drained; medium
runoff and medium
internal drainage.

Mid and tall grasses.

Mid and tall grasses and
a few oak, elm, and
hickory trees.

Mid and short grasses.

Mainly tall grasses, but
some oaks, hickory
trees, and elms.

Mid and tall grasses.

Mid and tall grasses.

INTRAZONAL ORDER

Grumusols:
Denton_ - cooooonno-

Planosol:
Axtelle oo

Waurika_ o oo

Material weathered
from marl.

Alluvium washed from
clayey prairie soils.

Material weathered from
calcareous clayey
shale.

Alluvium of sandy clay___

Material weathered from
clayey shale.

Gently sloping to
moderately steep; in
rolling uplands.

Nearly level; on low
benches along streams
that drain deep
clayey soils of the
prairie.

Gently sloping; mainly
in slightly coneave
areas in the uplands.

Nearly level; on low
benches.

Nearly level; mainly in
slightly concave areas
of the uplands.

Well drained; medium
runoff and medium
internal drainage.

Somewhat poorly
drained; slow
internal drainage.

Moderately well drained;
medium runoff and
slow internal
drainage.

Somewhat poorly
drained; very slow
internal drainage.

Somewhat poorly
drained; very slow
internal drainage.

Mid and tall grasses.

Mid and tall grasses.

Mid and tall grasses.

Post oaks and mid and
tall grasses.

Mainly short grasses,
but some mid grasses.

AzoNAL ORDER

Alluvial soils:
Gowen. ..o o_--

Lincoln_ . . _.______

Miller. o oo

Loam to clay loam
alluvium washed from
soils of the prarie and
from loamy timbered
soils of the uplands.

Calearcous sandy allu-
vium, mainly from the
red bheds.

Calcareous clayey allu-
vium, mainly from
the red beds.

Nearly level; on bottom
lands and subject to
ocecasional to frequent
overflow.

Nearly level; on bottom
lands and subject to
overflow.

Nearly level; on bottom
lands and subject to
oceasional overflow.

Well drained; medium
internal drainage.

Mainly somewhat ex-
cessively drained, but
some areas excessively
drained.

Moderately well drained;
very slow internal
drainage.

Bottom-land hardwoods
and an understory of
mid and tall grasses.

Ranges from cedar and
short grasses to bottom-
land hardwoods with
an understory of mid
and tall grasses.

Bottom-land hardwoods
and an understory of
mid and tall grasses.
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TaBLe 8.—The s0il series of Love County classified by higher categories, and some of the factors that have contrib-
morphology of the soils—Continued

wted to the

Azonar OrpeEr—Continued

Drainage

Native vegetation

Great soil group and soil Parent material Relief and physiographic
series position
Alluvial soils—Continued

Navasota_ .. _______ Clayey alluvium washed | Nearly level; on bottom
from soils underlain lands and subject
by red beds and from to overflow.
timbered soils.

Norwood.__._._______ Calcareous loamy allu- Nearly level; on bottom
vium washed mainly lands and subject to
from the red beds. occasional overflow.

Port . ___ Loamy alluvium, mainly | Nearly level; on bottom
from the red beds. lands and subject to

occasional overflow.

Pulaski___.________ Sandy alluvium washed Nearly level; on bottom
mostly from soils lands and subject to
underlain by sandstone occasional to frequent
of Cretaceous age. overflow.

Roebuek. . _.______ Neutral to calcareous Nearly level; on bottom
clayey alluvium, lands and subject to
mainly from the red frequent overflow.
beds.

Yahola___ .. _______ Caleareous sandy allu- Nearly level; on bottom
vium, mainly from the lands and subject to
red beds. occasional overflow.

Lithosol:

Darnell___________. Material weathered from | Moderately sloping to

hard sandstone. very steep; on the
crowns of hills or near
the top of slopes.

Tarrant____________ Material weathered Mostly gently sloping;
from limestone, in areas above
mainly Goodland escarpments.
limestone of the
Cretaceous period.

Vernon...._.__.__._. Material weathered from | Gently sloping to steep;
clayey shale or clayey in areas of rolling
material of the red erosional uplands.
beds.

Poorly drained; very

slow internal drainage.

Well drained; medium
internal drainage.

Well drained; medium
internal drainage.

Well drained; medium
internal drainage.

Somewhat poorly
drained; very slow
internal drainage.

Well drained; rapid to
medium internal
drainage.

Somewhat excessively
drained; rapid runoff
and medium internal
drainage.

Iixcessively drained;
medium to very rapid
runoff and medium
internal drainage.

Somewhat excessively
drained; rapid runoff
and medium internal
drainage.

Bottom-land hardwoods
and an understory of
mid and tall grasses.

Bottom-land hardwoods
and an understory of
mid and tall grasses.

Bottom-land hardwoods
and an understory of
mid and tall grasses.

1Bottom-land hardwoods
and an understory of
mid and tall grasses.

Bottom-land hardwoods
and an understory of
mid and tall grasses.

Bottom-land hardwoods
and an understory of
mid and tall grasses.

Blackjack and post oaks
with mid and tall
grasses growing be-
tween them.

Mostly short grasses, but
some mid grasses.

Short and mid grasses.

Descriptions of the soil series

In the following pages the soil series in the county are
described in alphabetic order. IFor each series a detailed
description of a typical profile is given.

AXTELL SERIES

In the Axtell series are deep, somewhat poorly drained
soils that have a light-colored, medium-textured to moder-
ately coarse textured surface layer and a fine-textured sub-
soil that has blocky structure. These soils formed in old
clayey alluvium, mainly from the red beds. The native
vegetation was mostly a cover of post oak with mid and tall
grasses growing between the trees, but it included a few
other oaks and other hardwoods.

The Axtell soils have a more clayey B2t horizon than the
Windthorst soils. Also they occur on low benches instead
of on the more rolling uplands.

A representative profile of Axtell loam 700 feet west and
650 feet south of the northeast corner of the SE1/ of sec-
tion 10, T.7S,,R.3 W.:

A1—O0 to 4 inches, grayish-brown (10YR 5/2) light loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium and fine, granular structure; friable when

moist, slightly hard when dry; roots numerous; pH
5.5 ; clear boundary ; 8 to 8 inches thick.

A2—4 to 8 inches, pale-brown (10YR 6/3) light loam, brown
(10YR 4/3) when moist; structureless; friable when
moist, slightly hard when dry; pH 5.5; abrupt bound-
ary ; 3 to 10 inches thick.

B2t—8 to 18 inches, reddish-brown (2.5YR 5/4) light clay, red-
dish brown (2.5YR 4/4) when moist; peds coated
with films of dark reddish brown (2.5YR 3/4);
strong, medium to fine, subangular blocky structure;
very firm when moist, extremely hard when dry ; roots
few; pH 5.1; clear boundary; 8 to 20 inches thick.

B31—18 to 28 inches, yellowish-red (5YR 5/6) light silty clay
loam, yellowish red (5YR 4/6) when moist; weak, me-
dium to fine, blocky structure; friable when moist,
hard when dry; pH 8.0 (moderately alkaline but non-
calcareous) ; clear boundary; 0 to 15 inches thick.

B32—28 to 44 inches, reddish-brown (5YR 5/4) heavy silty clay
loam, reddish brown (5YR 4/4) when moist; struc-
tureless; extremely firm when moist, extremely hard
when dry; pH 8.0; many splotches where crystals oc-
cur betow a depth of 34 inches; clear boundary; 0 to
20 inches thick.

IIC—44 to 54 inches -+, reddish-brown (5YR 4/4) silty clay,
dark reddish brown (5YR 3/4) when moist; strong,
medium, blocky structure; extremely firm when moist,
extremely hard when dry; few splotches where crys-
tals occur; calcareous.

The A1 and A2 horizons are fairly uniform in texture
and color, but the color of the B2t horizon ranges from
reddish brown (2.5YR 5/4) to dark reddish brown (5YR
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8/4). The texture of the soil material below the B2t hori-
zon ranges from clay to fine sandy loam.

BREWER SERIES

In the Brewer series are dark-colored, somewhat poorly
drained soils that have a medium-textured surface layer
and a grayish, fine-textured, blocky subsoil. These soils
formed in alluvium under a cover of mostly short and
some mid grasses. They are mostly along the Red River
but lie above the level reached by overflow.

The profile of the Brewer soils is similar to that of the
Waurika soils, but the Brewer soils formed in alluvium
instead of residual material and do not have an A2 hori-
zon. In many places the Brewer soils occur with Vanoss
soils. The Brewer soils have a more clayey, plastic B2t
horizon than the Vanoss soils.

A representative profile of Brewer loam 600 feet west
and 250 feet south of the northeast corner of the SE1j of
section1,T.8 S, R.1E.:

A1—0 to 8 inches, grayish-brown (10YR 5/2) loam, dark gray-
ish brown (10YR 4/2) when moist; massive; friable
when moist, hard when dry; pH 6.2; abrupt bound-
ary ; 5o 10 inches thick.

B2t—=S8 to 34 inches, dark-gray (10YR 4/1) light clay, very dark
gray (10YR 3/1) when moist; moderate, medium and
fine, blocky structure ; very firm when moist, very hard
when dry; faintly mottled with brown; pH 7.5;
gradual boundary; 12 to 30 inches thick.

B3—34 to 50 inches, grayish-brown (2.5Y 5/2) light clay, dark
grayish brown (2.5Y 4/2) when moist; moderate, me-
dium and fine, blocky structure; very firm when
moist, very hard when dry; faintly molttled with olive
yellow ; few caleareous concretions; gradual bound-
ary ; 15 to 20 inches thick.

C—50 to 65 inches -, light yellowish-brown (2.5Y 6/4) clay,
light olive brown (2.5Y 5/4) when moist; very firm
when muoist, extremely hard when dry; distinectly
mottled with gray and brown; few small splotches
where calcareous material occurs.

The texture of the Al horizon ranges from loam to silt
loam, and the color of that horizon ranges from gray
(10YR 5/1) to grayish brown (10YR 5/2) or dark grayish
brown (10YR 4/2). The texture of the B2t horizon
ranges from light to heavy clay, and the color of that hori-
zon ranges from dark gray (10YR 4/1) to very dark gray-
ish brown (10YR 8/2). In places Slickspot soils occupy
as much as 5 percent of an area.

CHICKASHA SERIES

The Chickasha series consists of deep, well-drained,
dark-colored soils that have a medium-textured surface
layer and a brownish, moderately fine textured subsoil.
These soils formed under a cover of native mid and tall
grasses in material weathered from sandy shale or weakly
consolidated sandstone of the red beds. The Chickasha
soils occur with the Zanels soils. Their B2t horizon is
more brownish and less reddish than that of the Zaneis
soils.

A representative profile of Chickasha loam 1,850 feet
south of the northeast corner of the NW1/ of section 20,
T. 6 S, R. 3 W., and 50 feet west of the road:

Al1—0 to 12 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium to fine, subangular blocky structure;

friable when moist, hard when dry; numerous pores;
pH 6.0; gradual boundary; 8 to 18 inches thick.

B1—12 to 20 inches, dark yellowish-brown (10YR 4/4) clay
loam, dark yellowish-brown ((10YR 3/4) when
moist; faint, fine mottles of yellowish red (5YR 4/6) ;
few small cherty pebbles 2 to 5 millimeters in di-
ameter; few small iron concretions 2 to 5 millimeters
in diameter; weak, medium, subangular blocky struc-
ture; friable when moist, hard when dry; pH 6.0;
gradual boundary; 5§ to 11 inches thick.

B2t—20 to 36 inches, brownish-yellow (10YR 6/6) clay loam,
yellowish brown (10YR 5/6) when moist; distinctly
mottled with common, fine, yellowish-red (5YR 5/8)
mottles; weak to moderate, medium, subangular blocky
structure; friable when moist, hard when dry; few
small pebbles 2 to § millimeters in diameter; pH 6.5;
gradual boundary; 10 to 30 inches thick.

C1—36 to 52 inches, brownish-yellow (10YR 6/8) clay loam,
yellowish brown (10YR 5/8) when moist; prominent
coarse mottles of brown (10YR 5/3) in 30 to 50 per-
cent, by volume, of the soil material; friable when
moist, hard when dry; few iron concretions; pH 6.5;
weakly consolidated, weathered heavy clay loam from
the Permian red beds.

C2—b2 to 80 inches -+, light brownish-gray (10YR 6/2) clay
loam; prominent medinm mottles of brown (10YR
5/3) and strong brown (7.5YR 5/6); pH 7.5.

In many places in cultivated fields, the texture of the
surface layer is fine sandy loam instead of loam, as the
result of winnowing by wind. The color of the surface
layer ranges from brown (7.5YR 5/2) to dark yellowish
brown (10YR 4/4) or dark grayish brown (10YR 4/2).
The texture of the B horizons ranges from sandy clay loam
to clay loam. In some places the value and chroma are
slightly higher than those shown in the profile described.

OLAREMORE SERIES

In the Claremore series are dark-colored, well-drained
soils that have a medium-textured surface layer and a
moderately fine textured, friable subsoil. These soils are
shallow over limestone, and they formed in material
weathered from ferruginous limestone of the Cretaceous
period. The native vegetation was a cover of mid and tall
grasses.

The Claremore soils have a less clayey, more friable
B2t horizon and a thinner solum than the Labette soils.
They occur with the Tarrant soils, but they have a thicker
solum than those soils.

A representative profile of Claremore silt loam 50 feet
east and 450 feet south of the northwest corner of SW1j
SE1, of section 27, T. 6 S., R. 1 Ii.:

Al—0 to 10 inches, reddish-brown (5YR 4/3) silt loam, dark
reddish brown (5YR 3/3) when moist; moderate,
medium and fine, granular. structure; friable when
moist, hard when dry; numerous roots; many worm
casts; pH 6.0; gradual boundary; 7 to 12 inches thick.

B2t—10 to 19 inches, reddish-brown (2.5YR 4/4) heavy clay
loam, dark reddish brown (2.5YR 3/4) when moist;
moderate, medium and fine, subangular blocky and
fine granular structure; friable when moist, very hard
when dry; many roots; many worm casts; pH 6.1;
clear boundary; 6 to 20 inches thick.

R—19 inches 4-, white ferruginous limestone.

The texture and color of the Al and B2t horizons are
fairly uniform, but the thickness of the solum varies great-
ly within short distances. In most places the solum is
about 19 inches thick, but it is more than 80 inches thick
in a few places.

DARNELL SERIES

The Darnell series consists of light-colored, somewhat

excessively drained soils that have a moderately coarse
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textured surface layer and are shallow over sandstone.
These soils formed over hard sandstoné under a cover of
blackjack and post oaks with an understory of mid and
tall grasses. The Darnell soils of this county have a few
large sandstone boulders on the surface. In a few places
in Lake Murray State Park, sandstone crops out in ridges.

The Darnell soils occur with Stephenville and Wind-
thorst soils. Their solum is thinner than those of these
associated soils.

A representative profile of Darnell fine sandy loam 400
feet southeast of the intersection of Scenic Highway 77
and the Buzzards Roost Picnic Area road and 50 feet north
of the road in section 4, T. 6 S., R. 2 E.:

Al—o0 to 6 inches, grayish-brown (10YR 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium and fine, granular structure; very friable
when moist, soft when dry; many roots; few cherty
pebbles; pH 6.5; clear boundary; 2 to 8 inches thick.

A2—06 to 12 inches, very pale brown (10YR 7/3) fine sandy
loam, pale brown (10YR 6/3) when moist; granular
structure ; friable when moist, soft when dry ; contains
many fragments of sandstone ranging from 1 to 6
centimeters in diameter; pH 6.0; gradual boundary ;
4 to 8 inches thick.

R—12 to 20 inches -, sandstone.

The color of the surface layer ranges from grayish
brown (10YR 5/2) to dark brown (10YR 3/3).

DENTON SERIES

The Denton series is made up of deep, very dark gray
to nearly black soils that are well drained and have a
moderately fine textured or fine textured surface layer.
These soils formed in calcareous clayey material weathered
from marl of the Cretaceous period.  Many of the areas,
however, are underlain by limestone, and small pieces of
limestone are on the surface in some places. The native
vegetation was a cover of mid and tall grasses.

The Denton soils are better drained and are more
brownish and less grayish than the San Saba soils. Also,
their structure is more granular.

A representative profile of Denton clay 400 feet west
and 50 feet north of the southeast corner of the SWi4 of
section 3, T. 7S, R. 1 E.:

Al1—0 to 11 inches, very dark gray (10YR .8/1) light clay,
black (10YR 2/1) when moist; granular structure;
plastic when wet, hard when dry; calcareous; clear
boundary; 8 to 17 inches thick.

AC—11 to 16 inches, dark grayish-brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) when moist;
about 20 percent, by volume, grayish-brown (10YR
5/2), partly weathered clayey shale; moderate, me-
dium, subangular blocky structure; very firm when
moist, plastic when wet, hard when dry; highly cal-
careous; clear boundary ; 4 to 10 inches thick.

C—16 to 40 inches -, light yellowish-brown (10YR 6/4) light
clay, yellowish brown (10YR 5/4) when moist, grading
to very pale brown (10YR 8/3) at a depth of about 40
inches; granular to moderate, medium and fine, sub-
angular blocky structure; friable when moist, sticky
when wet; highly calcareous.

The color of the Al horizon is fairly uniform, but it
ranges from very dark gray (10YR 3/1) to black (10YR
2/1). The texture of the surface layer ranges from clay
loam to clay. In a few places small fragments of lime-
stone are on the surface. The solum of this soil on the
steeper slopes is 5 to 8 inches thinner than that for which
a profile is described.

DOUGHERTY SERIES

In the Dougherty series are deep, light-colored, well-
drained soils that have a coarse-textured surface layer
and a moderately fine textured subsoil. These soils formed
mainly in old alluvium or pack sand under a cover of oaks
with an understory of dwart oaks and mid and tall grasses.

The Dougherty soils have thinner A horizons and a less
sandy B2t horizon than the Eufaunla soils. They are more
sandy than the Stephenville soils.

A representative profile of Dougherty loamy fine sand
500 feet north of the southwest corner of NW1 of section
14, T.7S,R.2W.:

Al1—0 to 7 inches, grayish-brown (10YR 5/2) loamy fine sand,
very dark grayish brown (10YR 3/2) when moist;
single grain; very friable when moist, soft when dry;
numerious roots; pH 7.0; clear boundary; 5 to 12
inches thick.

A2—7 to 26 inches, light-brown (7.5YR 6/4) light loamy fine
sand, brown (7.5YR 5/4) when moist; single grain;
very friable when moist, soft when dry; many roots;
pH 5.5; gradual boundary ; 10 to 30 inches thick.

B2t—26 to 45 inches, yellowish-red (5YR 5/6) light sandy clay
loam, yellowish red (5YR 4/6) when moist; weak,
prismatic structure that breaks to medium and fine
subangular blocky; friable when moist, hard when
dry; few roots; pH 5.5; diffuse boundary; 15 to 30
incheg thick.

C—45 to 72 inches -+, brownish-yellow (10YR 6/6) loamy fine
sand, yellowish brown (10YR 5/6) when moist ; single
grain; very friable when moist, soft when dry ; pH 6.0.

The texture of the A1 horizon is fairly uniform, but the
color ranges from light yellowish brown (10YR 6/4) to
grayish brown (10YR 5/2). The color is yellowish red
(5YR 5/6) in fields where there has been considerable
erosion, because part of the B2t horizon has been mixed
into the A horizon by tillage. The texture of the B2t hori-
zon ranges from fine sandy loam that is sticky when wet to
sandy clay loam. The color of the B2t horizon ranges from
strong brown (7.5YR 5/8) to yellowish red (5YR 4/6);
the areas where the B2t horizon are more yellowish are in
the northern part of the county.

DURANT SERIES

The s0ils of the Durant series are dark-colored, deep,
moderately well drained soils that have a medium-textured
or moderately fine textured surface layer. They formed
in material weathered from weakly calcareous silty shale
of the Cretaceous period. The native vegetation was tall
and mid grasses.

The Durant soils have a less distinct boundary between
the A and B horizons than do the Waurika soils. They
are more grayish and have a more blocky, less friable B2t
horizon than the Labette soils. The Durant soils have a
lighter colored, thinner Al horizon than the San Saba
soils, and they also have a well-defined B2t horizon that
is Iacking in the San Saba soils.

A representative profile of Durant loam 1,200 feet north
and 100 feet east of the southwest corner of section 13, T.
78,R.2L.:

A1—0 to 9 inches, dark grayish-brown (10YR 4/2) heavy loam,
very dark brown (10YR 2/2) when moist; in culti-
vated areas the uppermost 5 inches is massive; very
hard when dry; grades from strong, thin, platy

structure in plowsole to very weak granular structure
below ; pH 6.0; gradual boundary ; 5 to 12 inches thick.



84 SOIL SURVEY

AB—9 to 12 inches, dark grayish-brown (10YR 4/2) heavy
clay loam, very dark grayish brown (10YR 3/2) when
moist; strong, medium, blocky structure: very firm
when moist, very hard when dry; pH 6.5; clear boun-
dary ; 2 to 4 inches thick.

B21t—12 to 14 inches, dark-brown (7.5YR 4/2) clay, dark
brown 7.5YR 8/2) when moist; weak, very fine, blocky
structure ; extremely hard when dry; continuous clay
skins ; pH 6.5; gradual boundary ; 2 to 4 inches thick.

B22t—-14 to 33 inches, brown (7.5YR 5/3) clay, brown (7.5YR
4/3) when moist; common fine mottles of reddish
brown or yellowish red and some gray streaks; at a
depth of about 21 inches, the streaks are reddish brown
(2.5YR 5/2) or (2.5YR 4/3) when moist, and there
are fewer reddish mottles; moderate to weak, medium,
blocky structure; very firm when moist, extremely
hard when dry; continuous clay skins; pH 7.0; diffuse
boundary ; 15 to 30 inches thick.

B3—33 to 70 inches -, yellowish-brown (10YR 5/4) clay, dark
yellowish brown (10YR 4/4) when moist; becomes
light yellowish brown at a depth of about 50 inches,
and there are spots and streaks of strong brown; in
the upper part of the horizon are many iron concre-
tions and many hard and soft calcareous concretions,
but the soil mass is noncalcareous; the lower part is
calcareous.

The texture of the A1l horizon ranges from light silt
loam or loam to light clay loam. The color of the A1 hori-
zon ranges from grayish brown (10YR 5/2) to very dark
grayish brown (10YR 8/2). The color of the B2t horizon
ranges from hue 7.5YR to 10YR of dark brown mottled
with ‘yellowish brown, to grayish brown or brown if the
mottles are absent. In a few places there are areas of
Slickspot soils, mainly in the more gently sloping areas.

EUFAULA SERIES

In the Eufaula series are deep, somewhat excessively
drained or excessively drained soils that are light colored
and coarse textured. These soils formed in old alluvium
or pack sand under a cover of oaks with an understory of
dwarf oaks and mid and tall grasses.

The BEufaula soils have thicker A horizons than the
Dougherty soils. Also their B horizons are less clayey.

A Trepresentative profile of Eufaula fine sand, undulat-
ing, 100 feet south of the northwest corner of the NE14 of
Section21, T.7TS.,R.2 W.:

Al—O0 to 6 inches, dark grayish-brown (10YR 4/2) loamy fine
sand, very dark grayish brown (10YR 3/2) when
moist; weak, fine, granular structure; very friable
when moist, slightly hard when dry; many roots; pH
6.5 ; clear boundary ; 4 to 10 inches thick.

A2—6 to 38 inches, pink (7.5YR 7/4) fine sand, brown (7.5YR
5/4) when moist; single grain; very friable when
moist, loose when dry; pH 6.5; diffuse boundary; 25
to 45 inches thick.

B1—38 to 42 inches, reddish-yellow (5YR 6/6) loamy fine
sand, yellowish red (5YR 5/6) when moist ; structure-
less; very friable when moist, soft when dry; pH 6.5;
clear boundary ; 2 to 8 inches thick.

B2t—42 to 55 inches -, yellowish-red (5YR 5/6) fine sandy
loam, yellowish red (5YR 4/6) when moist ; structure-
less ; very friable when moist, slightly hard when dry;
pH 6.0.

The texture of the Al horizon ranges from loamy fine
sand to fine sand, and the color of that horizon ranges
from brown (7.5 YR 5/4) to dark grayish brown (10YR
4/2). The color of the A2 horizon ranges from pink
(7.5YR 7/4) to reddish brown (5YR 5/3), but the most re-
cent sediments are the most reddish. In about 20 to 80
percent of the acreage, these soils have a B2t horizon that
contains streaks of fine sandy loam to sandy clay loam.

In the rest of the acreage, the soils have a B2t horizon of
fine sandy loam below a depth of about 30 inches.

GOWEN SERIES

Moderately fine textured to medium-textured, gray to
dark grayish-brown, friable, well-drained soils make up
the Gowen series. These soils are on bottom lands and are
occasionally to frequently flooded. They formed in
mixed sediments washed from the San Saba, Durant,
Windthorst, and Stephenville soils. The native vegeta-
tion was bottom-land hardwoods with an understory of
mid and tall grasses.

The Gowen soils arve less clayey than the Lela soils.
Also they have a more brownish color.

A representative profile of Gowen loam 50 feet, east and
2,000 feet south of the northwest corner of section 22, T.
6S,R.1E.:

A1—0 to 12 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) when moist; moder-
ate, medium, granular structure; friable when moist,
slightly hard when dry; many worm casts; pH 6.5;
gradual boundary ; 7 to 15 inches thick.

AC—12 to 40 inches, very dark gray (10YR 3/1) heavy loam,
black (10YR 2/1) when moist; moderate, medium,
subangular blocky structure; friable when moist, hard
when dry ; few worm casts ; pH 6.2 ; gradual boundary.

C—40 to 72 inches -, dark-gray (10YR 4/1) light silty clay
loam, very dark gray (10YR 3/1) when moist; mas-
sive; friable when moist, hard when dry ; faintly mot-
tled with dark grayish brown (10YR 4/2); many
streaks where lime occurs and these become more
numerous with increasing depth; calcareous.

The color of the Al horizon is fairly uniform, but the
texture ranges from light loam to clay loam or silty clay
loam. In many areas the C horizon is not mottled.

LABETTE SERIES

In the Labette series are dark-colored, deep, friable, well-
drained, brownish soils that have a medium-textured sur-
face layer and a fine-textured subsoil. These soils formed
in material weathered from calcareous shale or soft lime-
stone of the Cretaceous period. The native vegetation was
mid and tall grasses.

The Labette soils occur with the Durant soils, but they
have a less clayey, less blocky, more brownish, and un-
mottled subsoil. They have a thicker solum than the
Claremore soils, and their B2t horizons are more clayey
and less friable. The Labette soils are less reddish, less
sandy, and less friable than the Zaneis soils, and they
formed in a different kind of material.

A representative profile of Labette loam 1,500 feet north
and 50 feet east of the southwest corner of section 13, T.
7S,R.1E.:

Al11—0 to 5 inches, dark-brown (7.5YR 4/2) loam, dark brown
(7.5YR 3/2) when moist; moderate, medium and fine,
granular structure; friable when moist, hard when
dry: numerous roots; few worm casts; pH 6.0;
gradual boundary ; 4 to 10 inches thick.

A12—35 to 14 inches, dark-brown (7.5YR 4/2) heavy loam, dark
brown (7.5YR 3/2) when moist; weak, medium and
fine, subangular blocky structure; friable when moist,
hard when dry; numerous roots; many worm casts;
pH 6.0; gradual boundary; 8 to 10 inches thick.

B21t—14 to 22 inches, reddish-brown (5YR 4/4) heavy clay
loam, dark reddish brown (5YR 3/4) when moist;
moderate, medium, subangular blocky structure; firm
when moist, extremely hard when dry ; few roots; pll
7.0; gradual boundary ; 7 to 10 inches thick.



LOVE COUNTY, OKLAHOMA 85

B22t—22 to 36 inches, light clay that is reddish brown (5YR
4/3) either moist or dry and is faintly mottled with
yellowish red (5YR 5/8) ; moderate, medinm, blocky
structure; firm when moist, extremely hard when dry ;
many iron concretions; few small fragments of lime-
stone; gradual boundary; 10 to 16 inches thick.

B3—36 to 48 inches, yellowish-red (5YR 4/6) either moist or
dry light clay faintly mottled with reddish brown
(2.5YR 4/4); moderate, medium, blocky structure;
very firm when moist, extremely hard when dry; clay
films numerous; many iron concretions and numer-
ous limestone concretions; calcareous; abrupt
boundary; 10 to 16 inches thick.

R—48 to 50 inches -, partly weathered limestone.

The texture of the A1 horizon ranges from loam to light
clay loam. The color of that horizon ranges from brown
§7.5YR 5/2) or dark brown (7.5YR 4/2) to reddish brown

5YR 5/8). The texture of the B2t horizons ranges from
heavy clay loam to clay, and the color of those horizons
ranges from reddish brown (5YR 4/8) to yellowish red
(5YR 5/6).
LELA SERIES

In the Lela series are dark-colored, somewhat poorly
drained soils that have a fine-textured surface layer and a
plastic, fine-textured subsoil. These soils formed in allu-
vium deposited above the level ordinarily reached by over-
flow. They are on benches along small streams that drain
areas of San Saba.and Durant soils of the prairie. The
native vegetation was a cover of mid and tall grasses.

The soil material below the surface layer in the Lela
soils has less granular structure and is more plastic than
that in the San Saba soils, and the Lela soils are on benches
instead of on rolling uplands. They are more clayey and
more plastic than the Gowen soils, and they have less
granular structure.

A representative profile of Lela clay 1,000 feet west and
300 feet north of the southeast corner of section 81, T.7 S.,
R.3E.:

A1—0 to 24 inches, dark-gray (10YR 4/1) clay, very dark gray
(10YR 3/1) when moist; weak, fine, blocky structure
grading to medium, subangular blocky; very firm
when moist, hard when dry; pH 7.0; gradual bound-
ary; 12 to 30 inches thick.

AC—24 to 32 inches, dark-gray (10YR 4/1) clay, very dark
gray (10YR 3/1) when moist; strong, medium, blocky
structure ; very firm when moist, extremely hard when
dry; pH 80; gradual to diffuse boundary; 6 to 20
inches thick.

C1—382 to 40 inches, gray (10YR 5/1) clay, dark gray (10YR
4/1) when moist; strong, medium, blocky structure;
very firm when moist, extremely hard when dry; few
lime concretions ; weakly calcareous.

02—40 to 65 inches, gray (10YR 5/1) clay, dark gray (10YR
4/1) when moist; massive; extremely hard when dry;
numerous lime concretions; highly calcareous.

The texture of the A1 horizon ranges from clay to heavy
clay loam. The color of that horizon is almost uniform
but ranges from dark gray (10YR 4/1) to black (10YR
2/1). A few minor areas are calcareous to the surface, but
the modal profile is noncalcareous to a depth of 20 to 40

inches.
LINCOLN SERIES

The Lincoln series consists of dark-colored, somewhat
:xcessively drained or excessively drained soils that have
a coarse-textured to fine-textured surface layer and a
coarse-textured subsoil. These soils are on bottom lands.
The alluvial material in which they formed was derived

mainly from the red beds. The vegetation varies a great
deal, as a result of variations in the soils. It ranges from
cedar or short grasses in the more droughty areas to
bottom-land hardwoods and mid and tall grasses in the
areas that have more favorable moisture.

The Lincoln soils have a more sandy subsoil than the
Yahola soils. They are more reddish than the Pulaski
soils, and unlike those soils, they are calcareous.

A representative profile of Lincoln loam about 1,100
feet south and 400 feet west of the northeast corner of sec-
tion 81, T.7S.,, R.3W.:

A1—0 to 8 inches, reddish-brown (5YR 4/4) loam, dark reddish
brown (5YR 3/4) when moist; weak, granular struc-
ture; friable when moist, hard when dry; highly cal-
careous; clear boundary; 5 to 20 inches thick.

AC—S8 to 11 inches, reddish-brown (5YR 5/4) heavy loam, red-
dish brown (5YR 4/4) when moist; structureless;
friable when moist, hard when dry ; highly calcareous;
clear boundary; 2 to 6 inches thick.

C—11 to 56 inches +, light reddish-brown (5YR 6/4) fine sand,
reddish brown (5YR 5/4) when moist; structureless;
nonsticky when wet, loose when dry; highly
calcareous.

The texture of the Al horizon ranges from loamy fine
sand to clay. The color of that horizon ranges from light
reddish brown (2.5YR 6/4) to reddish brown (5YR 4/4).
The underlying material is highly stratified, but the dom-
inant texture is fine sand with thin strata of finer textured
material.

MILLER SERIES

The Miller series consists of deep, reddish-brown soils
that have a surface layer of tough, plastic clay. These soils
are somewhat poorly drained to moderately well drained
and are generally calcareous. They formed in fine-tex-
tured sediments of red beds. The native vegetation was
bottom-land hardwoods with an understory of mid and tall
grasses. )

The Miller soils occur with the Norwood soils, but they
are more clayey than those soils. They are more reddish
and less grayish than the Navasota soils, and they are
calcareous.

A representative profile of Miller clay 400 feet east of
the southwest corner NW14NE1, of section 1, T. 8 S,,
R.1IW.:

A1—O0 to 14 inches, reddish-brown (2.5YR 4/3) clay, dark red-
dish brown (2.5YR 3/3) when moist; weak, very fine,
blocky structure; very firm when moist, very hard
when dry; calcareous; gradual boundary; 8 to 20
inches thick.

C—14 to 46 inches 4, reddish-brown (2.5YR 5/4) clay, dark
reddish brown (2.5YR 3/4) when moist; weak,
medium and fine, blocky structure; very firm when
moist, very hard when dry; calcareous.

The color of the A1l horizon is fairly uniform, but it
ranges from weak red (2.5YR 4/2) to yellowish red (5YR
4/8). The texture ranges from clay to clay loam.

MINCO SERIES

The Minco series consists of deep, well-drained, dark-
colored soils that have a medium-textured to moderately
coarse textured surface layer but do not have a B horizon.
These soils formed in old alluvium under a cover of native
tall and mid grasses with a few oak, elm, and hickory trees.
They are mainly on low benches along the Red River.
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The Minco soils do not have the clay loam B horizon that
is typical of the Vanoss and Teller soils. They are less
sandy and are darker colored than the Dougherty and
Eufaula soils.

A representative profile of Minco fine sandy loam 200
feet south and 25 feet west of the northeast corner of the

SEYNW1, of section 3, T.8 S, R. 1 W.:

Al1—O0 to 12 inches, dark-brown (7.5YR 4/2) fine sandy loam,
dark brown (7.5YR 8/2) when moist; moderate, me-
dium and fine, granular structure; very friable when
moist, slightly hard when dry; pH 6.1; gradual bound-
ary ; 10'to 18 inches thick.

A(C—12 to 32 inches, reddish-brown (5YR 4/4) fine sandy loam,
dark reddish brown (5YR 3/4) when moist; weak,
medium, prismatic structure breaking to moderate,
medium and fine, granular; very friable when moist,
slightly hard when dry; pH 6.5; gradual boundary;
15 to 30 inches thick.

C1—32 to 52 inches, yellowish-red (5YR 5/6) fine sandy loam,
yellowish red (5YR 4/6) when moist; weak, medium,
prismatic structure breaking to moderate, medium and
fine, granular structure; very friable when moist,
hard when dry; pH 7.5; gradual boundary.

C2—52 to 65 inches, brown (10YR 5/3) fine sandy loam (high
in content of coarse sand), brown (10YR 4/3) when
moist; friable when moist, hard when dry; pH 7.0°
underlying strata more sandy than this horizon.

The texture of the A1 horizon ranges from loam to light
fine sandy loam. The color of that horizon ranges from
dark brown (7.5YR 4/2) to dark yellowish brown (10YR
4/4).

) NAVASOTA SERIES

In the Navasota series are poorly drained, grayish soils
that have a fine-textured surface layer. These soils are on
bottom lands and are too frequently flooded for cultiva-
tion. They formed in fine-textured sediments washed
mainly from red beds. The native vegetation was bottom-
land hardwoods with an understory of mid and tall
grasses.

The Navasota soils occur with the Roebuck soils. They
are more grayish and are less reddish and more mottled
than the Roebuck soils.

A representative profile of Navasota clay 1,320 feet
west and 380 feet south of the northeast corner of section

4,T.7S,R.1W.:

A1—0 to 12 inches, mainly dark reddish-gray (5YR 4/2) clay,
dark reddish brown (5YR 3/2) when moist: very dark
gray (10YR 3/1) moist clay makes up about 8 per-
cent, by volume, of the soil mass; weak to moderate,
medium, subangular blocky structure; very plastic
when wet, very hard when dry; pH 7.0; clear bound-
ary ; 8 to 20 inches thick.

C1—12 to 50 inches, dark-gray (10YR 4/1) clay, very dark gray
(10YR 3/1) when moist; weak, medium, blocky struc-
ture; very plastic when wet, extremely hard when
dry; peds have prominent slickensides; pH 8.0 (mod-
erately alkaline, but noncalcareous) ; gradual bound-
ary ; 20 to 50 inches thick.

C2—50 to 72 inches, very dark gray (10YR 3/1) silty clay,
black (10YR 2/1) when moist; massive; very plastic
when wet, extremely hard when dry; few splotches
where salt occurs, and these larger and more numer-
ous with increasing depth; few faint mottles of gray-
ish brown ; calcareous.

The texture of the A1l horizon ranges from heavy clay
to heavy silty clay loam, and the color of that horizon
ranges from dark reddish brown (5YR 2/2) or dark red-
dish gray (5YR 4/2) to dark grayish brown (2.5Y 4/2).
The color of the C horizons ranges from mottled dark gray
or very dark gray to mottled gray.

SOIL SURVEY

NORWOOD SERIES

In the Norwood series are reddish-brown, friable, cal-
careous, well-drained soils of the bottom lands. The sur-
face layer of these soils is moderately fine textured. These
soils formed in moderately fine textured sediments of red
beds. They are seldom flooded. The native vegetation
was bottom-land hardwoods with an understory of mid
and tall grasses.

The Norwood soils occur with the Miller soils but are
less clayey than the Miller soils. They also occur with
the Yahola soils but are less sandy than those soils.

A representative profile of Norwood clay loam 50 feet
north of a fence near the center of the NE14 of section
1, T.8S,R.1W.:

Al1—0 to 20 inches, reddish-brown (5YR 4/3) clay loam, dark
reddish brown (5YR 3/3) when moist; strong, medi-
um, grannlar structure; firm when moist, hard when
dry; prominent clay films on the surfaces of some
peds; many pores; few worm casts; horizon contains
a few, very thin, stratified layers of loam ; calcareous;
gradual boundary; 8 to 30 inches thick.

‘01—20 to 55 inches, reddish-brown (5YR-5/4) heavy silty clay
loam, dark reddish brown (5YR 3/4) when moist;
weak, medium and fine, subangular blocky structure;
friable when moist, hard when dry; at a depth of 44
inches contains a layer of loam less than 4 inches
thick ; caleareous; gradual boundary.

C2—55 to 60 inches +-, reddish-brown (5YR 4/4) light loam,
dark reddish brown (5YR 3/4) when moist; very
friable when moist, slightly hard asvhen dry; cal-
careous.

The general range of texture in the A1l horizon is from
silty clay loam to clay loam, but the A1 horizon contains
thin layers of fine sandy loam and loam in many places.
The color of the Al horizon ranges from dark reddish
brown (5YR 3/3) to reddish brown (5YR 5/4).

PORT SERIES

Deep, well-drained, dark-colored soils of the bottom
Jands make up the Port series. These soils have a medium-
textured surface layer. They formed in alluvium de-
posited by small streams that mainly drain arveas of soils
derived from red-bed material. Thenative vegetation was
bottom-land hardwoods with an understory of mid and tall
grasses.

The Port soils are somewhat similar to the Norwood
soils, but they are not calcareous. They are less sandy
than the Yahola and Pulaski soils.

A representative profile of Port loam 350 feet east and
525 feet north of the southwest corner of the NE1, of
section 33, T. 6 S., R. 3 W.:

Al—O0 to 18 inches, reddish-brown (5YR 4/4) loam, dark
reddish brown (5YR 3/4) when moist; weak, medium
and fine, subangular blocky structure; friable when
moist, slightly hard when dry ; few worm casts; some
stratification of heavy loam; pH 6.5; gradual bound-
ary; 12 to 20 inches thick.

AC—18 to 35 inches, reddish-brown (5YR 4/4) heavy loam,
dark reddish brown (5YR 3/4) when moist; weak,
medinm and fine, subangular blocky structure; friahle
when moist, hard when dry; pH 6.5; gradual bound-
ary; 12 to 25 inches thick.

C1—35 to 50 inches, reddish-brown (5YR 4/3) heavy loam,
dark reddish brown (5YR 3/3) when moist ; moderate,
fine, granular structure; friable when moist, hard
when dry; porous; pH 7.0; stratified with layers of
clay loam that are generally less than 1 inch thick;
gradual boundary.
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C2—50 to 60 inches, reddish-brown (5YR 4/4) heavy loam, dark
reddish brown (5YR 3/4) when moist; massive;
friable when moist, hard when dry; stratified with
clay loam.

The color of the A1 horizon ranges from reddish brown
(5YR 4/3) to strong brown (7.5YR 5/6), but the texture
is fairly uniform, considering the fact that these soils are
frequently flooded. The underlying material is stratified,
and its texture ranges from light loam to heavy loam.,

PULASKI SERIES

The Pulaski series consists of deep, well-drained soils
that have a moderately coarse textured surface layer.
These soils are on bottom lands. They formed in alluvium
deposited by small streams that mainly drain areas of
timbered soils. The native vegetation was bottom-land
hardwoods with an understory of mid and tall grasses.

The Pulaski soils are better drained than Wet alluvial
land, with which they occur. They are less reddish than
the Port or Yahola soils.

A representative profile of Pulaski fine sandy loam 125
feet north and 625 feet west of the southeast corner of the
NI, of section 85, T.7S.,R.2W.:

Al—O0- to 6 inches, brown (7.5YR 5/8) fine sandy loam, dark
brown (7.5YR 3/3) when moist; structureless; very
friable when moist, soft when dry; pH 6.5; plowed
boundary ; 5 to 30 inches thick.

AC—6 to 54 inches, reddish-brown (5YR 5/4) fine sandy loam,
reddish brown (5YR 4/4) when moist; structureless;
very friable when moist, slightly hard when dry;
porous; pH 6.0; diffuse boundary; 10 to 438 inches
thick.

C—>54 to 85 inches -, reddish-yellow (5YR 6/8) loamy fine
sand, yellowish red (5YR 5/8) when moist; structure-
less; very friable when moist, soft when dry; pH 6.0.

The color of the AC and C horizons ranges from red-
dish brown (5YR 5/3) to brown (10YR 5/3). The tex-
ture of the A1 horizon is fairly uniform, considering the

. fact that these soils are normally flooded.

RENFROW SERIES

In the Renfrow series are dark-colored, moderately
well drained, reddish soils that have a medium-textured
surface layer and a reddish, fine-textured subsoil. These
soils formed under a cover of native mid and short grasses
In weakly calcareous, clayey material of the red beds.

The Renfrow soils occur with the Zaneis soils. They
have a profile that is similar to that of the Zaneis soils,
but their B horizon is more clayey.

A representative profile of Renfrow silt loam 1,320 feet
east of the northwest corner of the SW1/ of section 17, T.
6S.,R.3W.:

Al—0 to 5 inches, reddish-brown (5YR 4/4) silt loam, dark
reddish brown (YR 3/4) when moist; moderate, me-
dium and fine, granular structure; friable when moist,
slightly hard when dry; few cherty pebbles; pH 6.8;
gradual boundary; 3.to 8 inches thick.

B1—5 to 12 inches, reddish-brown (2.5YR 4/4) light clay, dark
reddish brown (2.5YR 3/4) when inoist; weak, me-
dium and fine, subangular blocky structure; firm when
moist, very hard when dry; many small cherty peb-
bles; pH 6.5; gradual boundary; 5 to 10 inches thick.

B21t—12 to 22 inches, reddish-brown, (2.5YR 4/4) silty clay,
dark reddish brown (2.5YR 3/4) when moist ; moder-
ate, medium, blocky structure; plastic when wet, firm
when moist, very hard when dry; few concretions of
calcium carbonate; few small cherty pebbles; pH 7.4;
gradual boundary ; 8 to 12 inches thick,

B22t—22 to 40 inches, red (2.5YR 5/6) heavy clay loam, red
(2.5YR 4/6) when moist; weak, medium and fine,
blocky structure; firm when moist, very hard when
dry; few cherty pebbles; numerous splotches where
lime occurs; calcareous; gradual boundary; 15 to 50
inches thick.

C—40 to 50 inches +, red (2.5YR 4/8) clay loam, dry or moist,
intermixed with splotches of yellowish brown (10YR
5/6) and light gray (10YR 7/1) ; pH 8.0 (moderately
alkaline but noncalcareous).

The texture of the A1 horizon ranges from loam or silt
loam to heavy loam, and the color of that horizon ranges
from reddish brown (2.5YR 4/4) to dark brown (7.5YR
8/2). 'The texture of the B2t horizons ranges from light
clay to clay or silty clay. The depth to calcareous material
ranges from 20 to 30 inches.

ROEBUCK SERIES

In the Roebuck series are deep, somewhat poorly
drained, dark-colored soils that have a fine-textured sur-
face layer. These soils are on bottom lands. They formed
in alluvium deposited by small streams that drain prairie
areas where the soils were derived from red beds. The
Roebuck soils are generally neutral to slightly calcareous.
The native vegetation was bottom-land hardwoods with an
understory of mid and tall grasses.

The Roebuck soils are more frequently flooded than the
Miller soils. Also they are less well dramned.

A representative profile of Roebuck clay 1,200 feet west
of the section line and 1,000 feet south of the northeast
corner of the SE1/ of section 10, T.7S.,R. 3 W.:

A1—0 to 16 inches, dark reddish-gray (5YR 4/2) clay, dark
reddish brown (5YR 3/2) when moist; moderate, me-
dium and fine, granular structure; very firm when
moist, very hard when dry; numerous roots; pH 7.0;
gradual boundary ; 10 to 20 inches thick.

AC—16 to 26 inches, reddish-brown (5YR 4/4) silty clay, dark
reddish brown (5YR 3/4) when moist; moderate,
medium and fine, subangular blocky structure; very
firm when moist, very hard when dry; pH 6.7 ; gradual
boundary ; 8 to 12 inches thick.

C1—26 to 42 inches, reddish-brown (5YR 4/3) clay, dark red-
dish brown (5YR 3/3) when moist ; weak, medium and
fine, subangular blocky structure; firm when moist,
very hard when dry; pH 7.0; gradual boundary.

C2—42 to 50 inches, reddish-brown (2.5YR 4/4) clay, dark
reddish brown (2.5YR 3/4) when moist ; structureless ;
very firm when moist, extremely hard when dry;
pH 7.0.

In places the Al horizon contains thin layers of loam,
but in general the texture of the Al horizon is between
clay and silty clay. The areas where there are thin layers
of loam occur near the present or abandoned stream
channels.

SAN SABA SERIES

The San Saba series consists of soils that have a nearly
black, moderately fine textured or fine textured surface
layer and are moderately well drained. These soils
formed in material weathered from calcareous clayey shale
or marl of the Cretaceous period. The native vegetation
was a thick stand of mid and tall grasses.

San Saba soils have a slightly less clayey, more friable,
and less plastic subsoil than the Lela soils, and they occur
on the lower part of slopes and in valleys instead of on old,
nearly level alluvial benches. San Saba soils are gener-
ally darker colored than the Denton soils, and they have a
thicker A horizon, have less granular structure, and are
less well drained.
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A representative profile of San Saba silty clay 250 feet
east of the southwest corner of the NE/ of section 1, T.
7 8., R. 1 E, and 50 feet north of the road:

A1—0 to 30 inches, black (10YR 2/1) both dry and moist silty
clay; strong, medium and fine, subangular blocky
structure; the peds have distinct slickensides; very
firm when moisf, very hard when dry, and slightly
plastic when wet; few fragments of limestone 3 milli-
meters in diameter ; few iron concretions 1 millimeter
in diameter; slightly calcareous; diffuse boundary;
8 to 35 inches thick.

AC—30 to 45 inches, dark-gray (2.5Y 4/1) silty clay, very dark
gray (2.5Y 3/1) when moist; upper part of horizon
shows streaks that were originally cracks filled with
material from the Al horizon; massive, but a few
peds of irregular shape; very firm when moist, very
hard when dry; many white to yellowish-brown soft
segregations of calcium carbonate; many iron con-
cretions about 1 millimeter in diameter; caleareous;
gradual boundary ; 15 to 30 inches thick.

C—45 to 65 inches -+, grayish-brown (2.5Y 5/2) clayey shale,
dark grayish brown (2.5Y 4/2) when moist; massive;
very firm when moist, very hard when dry; numerous
white to yellowish-brown, soft segregations of calcium
carbonate ; few iron concrctions 1 millimeter in diam-
eter ; calcareous.

The texture of the Al horizon ranges from clay loam to
light silty clay, but the color is a fairly uniform very dark
gray (10YR 3/1) to black (10YR 2/1). The thickness
of the A1 horizon varies greatly within a distance of 1 to 2
rods because of the gilgal relief. In about 80 percent of
the acreage, these soils are noncalcareous to a depth of
about 15 inches.

STEPHENVILLE SERIES

In the Stephenville series are deep, well-drained, light-
colored soils that have a moderately coarse textured surface
layer and a moderately fine textured subsoil. These soils
formed in material weathered from weakly consolidated
sandstone, mainly of the Trinity formation, Cretaceous
period. The native vegetation was blackjack oak, post
oalk, and hickory trees with an understory of mid and tall
grasses.

The Stephenville soils have a less clayey B2t horizon
than the Windthorst soils. Their A horizons are less
sandy than those of the Dougherty soils.

A representative profile of Stephenville fine sandy loam
50 feet west and 600 feet south of the northeast corner of
section 5, T.6 S., R.1 E.:

A1—0 to 7 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, granular structure; very friable when
moist, slightly hard when dry; numerous roots; pH
6.7 ; clear boundary ; 4 to 8 inches thick.

A2—7 to 18 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 5/3) when moist; single grain; very
friable when moist, soft when dry; many roots; pH
6.2; clear boundary ; 7 to 15 inches thick.

B2t—18 to 36 inches, yellowish-red (5YR 5/6) sandy clay loam,
yellowish red (5YR 4/6) when moist; weak, medium
to coarse, prismatic structure breaking to medium
subangular blocky; friable when moist, hard when
dry; slight discoloration in uppermost 2 inches of
horizon; pH 5.2; gradual boundary; 8 to 15 inches
thick.

B3—36 to 48 inches, reddish-yellow (7.5 YR 6/8) fine sandy
loam, strong brown (7.5YR 5/8) when moist; 5 per-
cent, by volume, consists of yellow (10YR 7/8) fine
sandy loam in seams or streaks; weak, fine, subangu-
lar blocky structure; very friable when moist, slightly
hard when dry; pH 5.6; gradual boundary; 8 to 15
inches thick.

C—48 to 80 inches -, yellow (10YR 7/8) fine sandy loam
(pack sand), brownish yellow (10YR 6/8) when
moist; pH 5.6.

The texture of the Al horizon is uniformly fine sandy
loam, but the color of that horizon is lighter and less gray-
ish in some places than that in the profile described. This
is because plowing has mixed the Al and A2 horizons.
Where erosion has removed part of the A1l horizon and
plowing has mixed part of the B horizon with the surface
layer, the present surface layer is more reddish than the
original one. The color of the A2 horizon ranges from
pale brown (10YR 6/3) or grayish brown (10YR 5/2)
to light yellowish brown (10YR 6/4), and the color of the
Bot horizon ranges from light reddish brown (2.5YR 6/4)
to yellowish red (5 YR 4/8).

TARRANT SERIES

In the Tarrant series are dark-colored, excessively
drained soils that have a medinm-textured or moderately
fine textured surface layer. These soils formed in ma-
terial weathered from limestone of the Cretaceous period,
and they are shallow over hard limestone. In some areas
as much as 30 percent of the surface is covered with frag-
ments of limestone. The native vegetation was mainly
short grasses, but there were a few clumps of mid grasses.

The Tarrvant soils occur with the Claremore soils.
Their profile is somewhat similar to that of the Clare-
more soils, but it is thinner.

A representative profile of Tarrant loam 400 feet west
of the section line and 2,275 feet south of the northeast
corner of section 24, T. 7 S., R. 1 W, and about 20 feet
south of the road:

A1—0 to 8 inches, reddish-brown (5YR 4/3) loam, dark red-
dish brown (5YR 3/3) when moist; weak to moder-
ate, fine, granular structure; very friable when
moist, slightly hard when dry; many roots; many
worm casts; numerous small fragments of lime-
stone; calcareous; abrupt boundary; 4 to 10 inches
thick.

AC—S8 to 10 inches limestone fragments, 4 to G centimeters in
diameter, in a matrix of reddish-brown (5YR 4/3)
loam ; 2 to 4 inches thick.

R—10 inches +-, consolidated limestone bedrock.

The texture of the Al horizon ranges from loam to clay
Jloam. The color of that horizon ranges from reddish
brown (5YR 4/3) to very dark grayish brown (10YR

3/2).
TELLER SERIES

Deep, well-drained, dark-colored soils are in the Teller
series. These soils have a medium-textured or moder-
ately coarse textured surface layer and a moderately fine
textured subsoil. They formed in old alluvium, mainly
from red beds. The native vegetation was tall and mid
grasses and a thin stand of oaks.

The Teller soils have a more reddish and less brownish
B2t horizon than the Vanoss soils. They lack the lighter
colored A2 horizon that is typical of the Stephenville and
Dougherty soils.

A representative profile of Teller fine sandy loam 300
feet west of the Turner School and even with the shop
building in the N1/, of section 20, T.7 S, R. 1 W.:

Al—0O0 to 14 inches, reddish-brown (5YR 4/4) fine sandy loam,
dark reddish brown (5YR 3/4) when moist; weak, fine
and medinm, prismatie structure; very friable when
moist, soft when dry; numerous pores; few worm
casts; pH 5.8; clear boundary; 8 to 18 inches thick.
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B2t—14 to 50 inches, yellowish-red (5YR 5/6) light clay loam
(high in sand), yellowish red (5YR 4/6) when moist;
weak, fine and mediam, prismatic structure; very
friable when moist, hard when dry; pores numerouns
in the upper part but becoming fewer with increasing
depth; the content of sand becomes greater with in-
creasing depth; pH 5.8; gradual boundary; 10 to 40
inches thick.

C—50 to 74 inches +, red (25YR 5/8) sandy clay loam, red
(2.5YR 4/8) when moist; massive; very friable when
moist and hard when dry; pH 7.0.

The texture of the A1 horizon ranges from heavy loam or
light clay loam to fine sandy loam, and the color of that
horizon ranges from reddish brown (5YR 4/4) to yellow-
ish brown (10YR 5/6). The texture of the B2t horizon
ranges from heavy loam to clay loam, and the color of that
horizon ranges from reddish ?Jl'own (25YR 4/4) to red-
dish yellow (5YR 6/6).

VANOSS SERIES

In the Vanoss series are dark-colored, well-drained soils
that have a medium-textured surface layer and a brownish,
moderately fine textured subsoil. These soils formed in
allavinm. In this county they ave on low benches above
the level reached by ordinary overflow. The native vege-
tation was a cover of native mid and tall grasses.

The Vanoss soils have a less reddish, more brownish B2t
horizon than the Teller soils. They are about the same
color as the Minco soils, but unlike those soils, they have a
well-defined B2 horizon.

A representative profile of Vanoss loam 1,400 feet east
of the northwest corner of the SW14 of section 4, T. 8 S,,
R. 3 E., and 50 feet south of the corner:

Al—0 to 8 inches, dark yellowish-brown (10YR 4/4) loam
grading toward sandy loam, yellowish brown (10YR
3/4) when moist ; weak, fine, granular structure; very
friable when moist, slightly hard when dry; pH 7.0;
plowed boundary; 5§ to 15 inches thick.

B1—S8 to 24 inches, dark-brown (7.5YR 4/4) heavy loam, dark
brown (7.5YR 3/4) when moist; moderate, medium
and fine, granular structure; friable when moist,
slightly hard when dry; pH 6.5; gradual boundary;
10 to 18 inches thick.

B2t—24 to 40 inches, yellowish-brown (10YR 5/4) clay loam,
dark yellowish brown (10YR 4/4) when moist;
faintly mottled with strong hrown; moderate, medium
and fine, granular structure; friable when moist, hard
when dry; few iron concretions 2 millimeters in di-
allx}eltel'; pH 6.5; gradual boundary; 16 to 40 inches
thick.

C—40 to 65 inches -, brownish-yellow (10YR 6/6) clay loam
high in sand, yellowish brown (10YR 5/6) when
moist; friable when moist, hard when dry; few
splotches of strong brown (7.5YR 5/6) ; pH 6.5.

The texture of the Al horizon ranges from loam to fine
sandy loam. The Bl horizon is absent in some areas.
The color of the B2t horizon ranges from yellowish brown
(10YR 5/4) or dark yellowish brown (10YR 4/4) to dark
brown (7.5YR 4/4). In some areas the B2t horizon is
distinetly mottled with grayish brown and its texture is
heavy clay loam to a clay loam high in content of sand.

VERNON SERIES
In the Vernon series are dark-colored, somewhat exces-
sively drained soils that have a medium-textured to fine-
textured surface layer and that are shallow over fine-tex-
tured, reddish, calcareous clay beds. These soils formed
in clayey material of the red beds. The native vegetation
was a cover of mid and short grasses.

A representative profile of Vernon clay loam 150 feet
east and 775 feet north of the southwest corner of section
10,T.6 S, R. 3 W.:

A1l—0 to 6 inches, reddish-brown (2.5YR 4/4) clay loam, dark
reddish brown (2.5YR 3/4) when moist; moderate,
medium and fine, subangular blocky structure; firm
when moist, hard when dry ; few iron concretions 2 to
3 millimeters in diameter; many roots; pH 7.0;
gradual boundary; 4 to 8 inches thick.

AC—©6 to 15 inches, reddish-brown (2.5YR 4/4) clay, dark red-
dish brown (2.5YR 3/4) when moist; mottled with
red (2.5YR 4/06) ; strong, medium, subangular blocky
structure, becoming coarse blocky with increasing
depth; firm when moist, extremely hard when dry;
weakly calecareous, and contains a few concretions of
calcinm carbonate; gradual boundary; 2 to 14 inches
thick.

C—15 inches -+, about the same color as the AC horizon, but
pale-olive (5Y 6/3) clayey material is intermixed;
coarse blocky structure; contains slickensides;
slightly calecareous but little visible lime.

The texture throughout the profile ranges from clay
loam to light clay, but the color is a fairly uniform reddish

brown. The thickness of the solum ranges from 6 to 22
inches. The Al horizon is calecareous in areas where the

reaction has not been affected by runofl from soils lying
higher up the slope. The Vernon soil of the Vernon-
Stephenville complex is calcareous in most places, but.the
Vernon soil of the Vernon-Chickasha complex is gener-
ally noncalcareous.

WAURIKA SERIES

The Waurika series consists of dark-colored, somewhat
poorly drained soils that have a medium-textured surface
layer and a grayish, fine-textured subsoil. These soils
formed under a cover of native mid and short grasses in
material weathered from clayey formations of the Cre-
taceous period.

The profile of the Waurika soils is similar to that of the
Brewer soils, but the Waurika soils formed in clayey re-
sidual material, and the Brewer soils formed in alluviam.
The Waurika soils occur with the Durant soils, but they
have a finer textured B2t horizon than the Durant soils,
their B2t horizon has more blocky structure, and they have
an abrupt boundary between the A2 and B2t horizons,

A representative profile of Waurika loam 1,200 feet
south and 1,650 feet west of the northeast corner of section
3, T.88,R.2L.:

Al1—O0 to 8 inches, gray (10YR 5/1) loam, dark gray (10YR
4/1) when moist; weak, medium, granular structure
to structureless; friable when moist, hard when dry;
PH 6.0; abrupt boundary; 7 to 12 inches thick.

A2—8 to 10 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) when moist; strong,
medium to fine, subangular blocky structure; friable
when moist, hard when dry ; numerous roots; porous;
peds coated with a grayish filament; pI 6.0; abrupt
boundary ; about 2 inches thick.

B2t—10 to 80 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) when moist; medium blocky structure;
extremely firm when moist, extremely hard when dry;
few roots; pH value is 7.0 in upper part but grades to
8.0 at a depth of 30 inches; gradual boundary; 10 to
26 inches thick.

B3—30 to 45 inches -, grayish-brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) when moist; medium
blocky structure; extremely firm when moist, ex-
tremely hard when dry; pH 8.0 but numerous
splotches where salts occur; 12 to 20 inches thick.



90 SOIL SURVEY

The texture of the A horizons ranges from loam to silt
loam, and the color of those horizons ranges from gray
(10YR 5/1) to dark grayish brown (10YR 4/2). Inmany
places the lower 2 inches of the Al horizon has grayish
coatings on the surfaces of peds and the A2 horizon is ab-
sent. Depth to an accumulation of salts ranges from 24
to 50 inches.

WINDTHORST SERIES

In the Windthorst series ave deep, well-drained, light-
colored soils that have a moderately coarse textured sur-
face layer and a fine-textured subsoil. These soils formed
under a cover mainly of post oak and an understory of
mid and tall grasses, in material weathered from sandy
shale.

In many places the Windthorst soils occur with the
Stephenville soils, but they have more clayey B2t horizons
than the Stephenville soils. The Windthorst soils have
thicker A horizons and less clayey and less blocky B2t
horizons than the Axtell soils.

A representative profile of Windthorst fine sandy loam
450 feet east and 950 feet south of the northwest corner
of section 19, T.6 S, R.2 E.:

A1—0 to 5 inches, grayish-brown (10YR 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) when moist; weak.
fine, granular structure; very friable when moist, soft
when dry; numerous roots; pH 6.5; clear boundary;
3 to 6 inches thick.

A2--5 to 10 inches, very pale brown (10YR 7/4) fine sandy
loam, yellowish brown (10YR 5/4) when moist; single
grain; very friable when moist, soft when dry; many
roots ; pH 6.1; abrupt boundary; 4 to 10 inches thick.

B21t—10 to 20 inches, yellowish-red (5YR 5/6) heavy clay
loam, (FYR 4/6) when moist; strong, medium and
fine, blocky structure; very firm when moist, very hard
when dry; few roots; pH 5.5; gradual boundary; §
to 12 inches thick.

B22t—20 to 32 inches, reddish-yellow (7.5YR 6/8), both dry
and moist, light sandy clay mottled with brown to
red ; red material that has a hue of 2.5YR makes up
less than 5 percent of horizon; strong, medium and
fine, blocky structure; very firm when moist, very
hard when dry; pH 5.6; gradual boundary; 8 to 15
inches thick.

B23t—32 to 60 inches, yellowish-brown (10YR 5/6), both dry
and moist, light sandy clay; many distinct mottles of
red to reddish brown with occasional streaks of gray-
ish brown ; strong, medium and fine, blocky structure;
many cherty pebbles; very firm when moist, very
hard when dry; pH 6.0; gradual boundary; 15 to 30
inches thick.

C—60 to 72 inches, reddish-yellow (5YR 6/6), partly weathered
sandy shale, yellowish red (5YR 5/6) when moist.

The texture of the A1 horizon is a fairly uniform fine
sandy loam, but that horizon contains a few sandstone
pebbles in some places. The color of the A1 horizon ranges
from very dark brown (10YR 2/2) to grayish brown
(10YR 5/2), and the color of the A2 horizon ranges from
very pale brown (10YR 7/3) to yellowish brown (10YR
5/4). The texture of the B2 horizon ranges from sandy
clay to heavy clay loam.

YAHOLA SERIES

In the Yahola series are dark-colored, highly calcareous,
well-drained soils that have a moderately coarse textured
or medium-textured surface layer and a medium-textured
to moderately coarse textured subsoil. These soils are on
bottom lands. They formed in sediments that originated
mainly from red beds. These soils support a cover of

bottom-land hardwoods and an understory of mid and
tall grasses.

The Yahola soils are less sandy below a depth of 15
inches than the Lincoln soils. They are more sandy
throughout the profile than the associated Norwood soils.

A representative profile of Yahola fine sandy loam 700
feet east of the northwest corner of the SW14,SW1, of
section2, T.8 S, R. 1 E.:

A1—O0 to 16 inches, reddish-brown (5YR 5/4) fine sandy loam,
reddish brown (5YR 4/4) when moist; very weak,
medium and fine, granular structure; very friable
when moist, slightly hard when dry; calcareous; no
visible concretions of calcium carbonate; diffuse
boundary ; 8 to 25 inches thick.

AC—16 to 20 inches, light reddish-brown (5YR 6/4) loamy fine
sand, reddish brown (5YR 5/4) when moist ; structure-
less ; very friable when moist, slightly hard when dry;
calcareous.

C1—20 to 42 inches, reddish-brown (2.5YR 5/4) light fine sandy
loam, reddish brown (2.5YR 4/4) when moist; struc-
tureless; very friable when moist, slightly hard when
dry ; calcareous.

C2—42 to 60 inches, reddish-brown (5YR 5/4) loam, reddish
brown (5YR 4/4) when moist; very friable when
moist, slightly hard when dry; calcareous; gradual
boundary.

C3—60 to 70 inches 4, reddish-yellow (5YR 6/6) fine sandy
loam, yellowish red (5YR 4/6) when moist; very
friable when moist, soft when dry ; calcareous.

The texture of the A1 horizon ranges from loam to fine
sandy loam, and the color of that horizon ranges from
reddish brown (5YR 4/3) to strong brown (7.5YR 5/6).
The texture below the AC horizon ranges from loam or
very fine sandy loam to a coarser material.

ZANEIS SERILS

In the Zaneis series are dark-colored, well-drained soils
that have a reddish, medium-textured surface layer and a
reddish, moderately fine textured subsoil. These soils
formed under a cover of native mid and tall grasses in
material weathered from sandstone or sandy shale of the
red beds.

The Zaneis soils have a more reddish B2t horizon than
the Chickasha soils with which they are associated. They
have a less clayey B2t horizon than the Renfrow soils.

A representative profile of Zaneis loam near the north-
west corner of the SW1/ of section 4, T.6S.,R.3W.:

A1—0 to 6 inches, brown (7.5YR 5/4) loam, dark brown (7.5YR
3/4) when moist; weak, medium, granular structure;
very friable when moist, slightly hard when dry; pH
6.1; plowed boundary ; 4 to 14 inches thick.

B1—6 to 11 inches, reddish-brown (5YR 4/3) heavy loam, dark
reddish brown (5YR 3/3) when moist; moderate, fine,
subangular blocky structure; friable when moist, hard
when dry; pH 6.1; gradual boundary; 3 to 10 inches
thick.

B2t—11 to 25 inches, reddish-brown (2.5YR 4/4) clay loam,
dark reddish brown (2.5YR 3/4) when moist; mod-
erate, fine and medium, subangular blocky structure;
firm when moist, hard when dry; pH 6.1; gradual
boundary ; 12 to 20 inches thick.

B3—25 to 36 inches, red (2.5YR 5/6) clay loam that is high in
content of sand, red (2.5YR 4/6) when moist; 5 per-
cent of material splotched with black; few iron con-
cretiong 2 to 5 millimeters in diameter; prismatic
structure breaking to weak, medium and coarse, sub-
angular blocky; pH 6.1; gradual boundary; 6 to 15
inches thick.

C1—36 to 43 inches, red (2.5YR 5/6) sandy clay loam, red,
(2.5YR 4/6) when moist; coarse, prismatic structure;
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5 to 10 percent, by volume, consists of iron concretions
2 to 5 millimeters in diameter; friable when moist,
hard when dry; faintly mottled with small brown
spots; pH 6.7; gradual boundary.

C2—43 to 53 inches <+, reddish-brown (5YR 5/4) weathered
sandy clay of the Permian red beds, reddish brown
(YR 4/4) when moist; mottled with yellowish
brown and black ; weakly calcareous.

In a few areas where this soil has been winnowed by
wind, the texture of the A1 horizon is very fine sandy loam,
The color of the Al horizon ranges from dark brown
(7.5YR 4/4) or brown (7.5YR 5/4) to reddish brown
(5YR 5/4).

General Nature of the County

This section of the report tells about the climate and
water supply in the county. It also gives facts about the
history and agriculture and briefly discusses the natural
resources and industries.

Climate *

Love County has a temperate, continental climate char-
acteristic of the southwestern Great Plains. Warm, moist
masses of air from the Gulf of Mexico greatly influence
the weather of the county. Colder air from the north fre-
quently produces rapid and significant fluctuations in daily
and seasonal temperatures, cloudiness, wind, and precipi-
tation. Table 9 gives facts about temperatures and precip-
ttation in the county. Table 10 shows the probability that

* By SraNLEY G. HoLprook, State climatologist, U.S. Weather
Bureau.
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temperatures of 16°, 20°, 24°, 28°, and 32° will occur in
spring after the dates indicated or in fall before the dates
indicated. )

The seasonal characteristics are well defined, but changes
between seasons are more gradual. Winters are short,
open, and mild except for an occasional rapidly moving
“norther.” Although these storms produce a rapid drop
in temperature, their severity lasts only a few days before
warmer winds from the south bring milder temperatures.
Spring is the most variable season. In spring winds reach
their highest velocity and the intensity of precipitation is
the greatest. Spring is also the season when severe local
storms and tornadoes occur most frequently. In summer
the hot days are moderated by occasional showers. There
are also pleasant nights when the breezes are cool and the
humidity is moderately low. The long periods of open
and more pleasant weather in fall are interspersed with
spells of moderate to heavy soaking rains.

The average annual temperature for Love County is 65°
F.; the average range in daily temperature is 23°. Tem-
peratures of 90° or higher have occurred each month from
March through October, and they prevail on an average
of 100 days per year. Temperatures of 100° or more oc-
cur on 25 days per year. The warmest spell on record
lasted for 81 days in July and August of 1956. During
that time a record high of 112° was set on August 16. In
the 21 years that records of temperature have been kept at
Marietta, the temperature has dropped to zero or below
on only 3 days. These days were in January of 1943 and
in January of 1947; a record low of 3° below zero was
reached on the morning of January 4, 1947. Winter cold
spells do not last long. The temperature has dropped
below freezing on an average of only 28 days per year,

TaBLE 9.—T emperature and precipitation data

[Based on records of temperature for the period 1940 to 1961 and on records for precipitation for the period 1937 to 1961, kept by the

U.S. Weather Bureau at Marictta, Okla.]

Temperature Precipitation
Two years in 10 will have One year in 10 will Average
at least 4 days with— have— depth of
Days with| snow on
Average Average Average snow days with
Month daily daily Maximum Minimum total cover snow
maximum | minimum | temperature | temperature Less More of 1inch cover
equal to equal to than— than— or more 1 inch
or higher or lower or more
than than—
°F. °F, °F. °F. TInches Inches Inches Number Inches
January________________ 55 32 73 15 1.79 . 4 4.0 2 2
February_______________ 59 36 76 20 2. 47 .4 5. 4 2 2
Mareh_________________ 66 42 81 24 2.70 .3 5 8 1 2
Aprilo___._____________ 76 52 88 36 4. 31 1.4 12. 8 [ (I
May . 82 60 93 47 5.75 2.5 11. 3 L1
June__.________________ 91 69 100 59 4.17 .3 8 6 [0 P
July .. ... 96 72 106 66 2. 65 .4 7.4 0 ).
August_ .. ___________ 97 71 107 62 2. 06 .3 3.9 O |
September- . . __________ 90 63 100 50 2.71 0 5.5 [ P,
October__._____________ 79 53 92 38 3. 59 ® 8 2 Ol .
November._.___________ 66 41 82 25 2.21 0 5.7 L0
December_ .. _._________ 57 34 73 21 2.21 .1 5.2 1 2
Year.___________ 77 52 2106 39 36. 62 23.0 48 0 6 2
1 Trace.

? Average annual highest temperature.

8 Average annual lowest temperature.



92 SOIL SURVEY

TapLe 10.—Probabilities of last freezing temperatures in spring and first in fall in Love County, Okla.
[Based on data from Ardmore, Okla., and Gainesville, Tex.]

Probability

Dates for given probability and temperature at—

16° F. or lower

20° F. or lower

24° T, or lower | 28° F. or lower 32° F. or lower

Spring:
1 year in 10 later than_____ _________ February 28____| March 9________ March 23_______ April 3..________| April 13
2 years in 10 later than______________ February 18__.__| March 1.______. March 15_______ March 27_______ April 8
5 years in 10 later than______________ January 31.____ February 12___.} March 1_.______ March 15_______ March 28

Fall:
1 year in 10 earlier than_ ___________.
2 years in 10 earlier than.__.________
5 years in 10 earlier than. ... __ ...

November 30___
December 7_____
December 21__._

November 25._ ..
December 2____.
December 16____

October 24
October 30
November 10

November 2____
November 9__._
December 22____

November 16__.
November 23.__
November 6. ___

and only on 1 day per year has it failed to rise above
freezing.

The average annual precipitation is 36.62 inches in this
county. However, the amount of precipitation received in
any 1 year has ranged from 20.49 inches in 1956, a year
of low rainfall, to 50.26 inches in 1945, a year of high
rainfall. Seasonal precipitation is well distributed, and
the amount is generally great enough for most agricul-
tural purposes. Spring is the wettest season ; about 35 per-
cent of the annual precipitation is received in spring, about
24 percent in summer, about 23 percent in fall, and about
18 percent in winter. In the 24 years that records of pre-
cipitation have been kept at Marietta, only in 6 separated
months has no measurable amount of precipitation been
received. The greatest monthly total rainfall was 15
inches, received in October 1941, Daily amounts of 3 to
5 inches occur in about 2 years out of 5. The greatest
daily amount of rainfall was 5.83 inches, measured during
the 24 hours ending at 7 a.m. on October 13, 1937.

The average amount of snowfall received annually at
Marietta since November 1937 has been 5 inches. Also
since November 1937, a measurable amount of snow has
fallen in four winters out of five. Although snow is not
a major source of moisture in winter, several snowfalls
may be expected each year. The largest amount of snow-
fall in any one season was 10.7 inches, which fell in the
1946 to 1947 season. The largest amount of snowfall re-
ceived in a 24-hour period was 7.5 inches, which fell on
March 1, 1942. The greatest depth of snow on the ground
was 7 inches, which fell on February 7, 1961. Snow does
not remain on the ground for more than a few days, and
it is more of a nuisance than an operational hazard.

Records of wind are not kept in this county, but general
interpolations can be made from data recorded at Okla-
homa City, Wichita Falls, and Dallas. The prevailing
winds are southerly, except during January and February
when they are northerly. Average windspeed can be ex-
pected to range from nearly 10 miles per hour in summer
to 15 miles per hour in March and April.

In spring violent squall lines and severe thunderstorms
are common. In these storms there are strong winds of 25
to 45 miles per hour and occasional gusts ranging up to
75 miles per hour. Damage from these winds is limited
mostly to broken limbs, damaged roofing, and interrupted
utility service, except when the winds are accompanied by
hail or intense rain. These winds are rarely severe enough

to produce violent duststorms or significant erosion. Tor-
nadoes, the most severe storms in the county, have oc-
curred 7 times, mostly in open country. The damage in
the worst ones was limited to a few thousand dollars.
There have been only 1.4 tornadoes per 100 square miles
during the past 87 years of record.

Fortunately, the risk of crop losses from hail is low in
this county; only seven-tenths of 1 percent of the crops
that are insured have been hailed out annually. Klse-
where in the State, for the 30-year period ending in 1953,
the risk of a hailstorm that would damage crops ranged
from five-tenths of 1 percent in the counties in the eastern
part of the State to 1014 percent in the counties in the
extreme western part.

In summer other crop losses and other economic losses
are occasionally caused by drought and parching winds.
Evaporation caused by the combined action of hot, dry
winds and high temperatures deplete the supply of mais-
ture received and stored in stunmer. Average annual lake
evaporation is 57.5 inches, and 69 percent of this evapora-
tion occurs during the growing season, May to October.
July and August are the months when the largest amount
of moisture 1s lost, and plants that grow in summer rnay
be harmed to the extent that they are unable to recover
from the damage caused by hot, dry winds.

The average dates of freezing temperatures of various
intensities, as shown in table 10, indicate that the freeze-
free period in this county is 227 days. The growing season
is generally long enough so that crops have time to mature,
unless heavy rains or hail-outs make late replanting neces-
sary. Freezes have occurred as late as April 20; the tem-
perature dropped to 31 degrees on that date in 1953.
Freezing temperatures have also been recorded as early in
fall as October 8; the temperature dropped to 30 degrees
on that date in 1952,

Love County has a climate and distribution of weather
that are favorable to the general sequence of agricultural
operations, except for occasional slowups after periods of
heavy rain. The average monthly temperature and pre-
cipitation in fall are generally favorable for the prepara-
tion of a seedbed, as well as for the seeding, germination,
and growth of small grains that normally are planted dur-
ing that season. In fall, reserves of moisture are built up
for the growth of plants in fall and winter pastures and
for crops in newly planted fields. Moisture is ample for
roots to develop to the extent that the plants can withstand
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winter cold and possible freezeouts. In spring the mild
temperatures and supply of moisture from good rains are
also favorable for the preparation of the seedbed and for
the planting of row crops. They are also favorable for the
growth of plants that form stalks and for the maturing of
small grains.

Water Supply

In most parts of the county, the amount of water sup-
plied by shallow wells was adequate for the household
needs of the early settlers. After electric pumps and mod-
ern water systems were installed, however, this supply was
no longer adequate In many communities. Wells supply
enough water for irrigation in only a few areas on the
benches along the Red River. Some artesian wells along
Walnut Bayou supply a small amount of water, and if
these wells are pumped, they do not produce much more.
This water comes from a layer of fine sandy material in the
Trinity formation.

In some areas deep wells produce a large amount of
water. For example, wells about 800 feet deep supply
water for the city of Marietta. Also, near Burneyville, a
well 238 feet deep supplies water for a recreational devel-
opment, including a lodge and a golf course.

Farm ponds furnish water for the livestock in the
county. There are now 1,225 farm ponds in the county.
Approval of the construction of the Upper Bayou and the
Lower Bayou Watershed Projects would also make avail-
able about 40 lakes for irrigation, recreation, fishing, and
hunting.

Additional Facts About the County *

Early in the 1870’ a number of settlers lived in and near
the small village of Marietta in what is now Love County.
At that time this small village consisted of a hotel, a
blacksmith shop, one store, a livery stable, and a few
houses.

Most of the early settlers practiced subsistence farming
and produced on the farm almost everything used in the
home. Late in the 19th century they began to plow and to
plant the soil of the bottom lands to corn. Yields were
better than the settlers had expected.

After the area was opened for settlement, other settlers
moved into the county. They plowed the soils of the
prairies and planted corn, small grains, and cotton, the
main cash crop. Cotton was grown so extensively that at
one time 21 cotton gins were in the county, and 5 of these
were in the town of Marietta. The corn that was grown
was ground into cornmeal for home use or was fed to hegs
that were to be butchered. The oats were fed to the horses
and mules.

For a number of years, farming methods did not im-
prove much from the practices used by the early settlers.
Soils were tilled up and down the slopes, and little was
done to protect or improve the soils. In 1935 the first
terraces were built on the prairie near Marietta, but these

¥ Much of the historical information in this section was supplied
by J. CLAUDE BRANNAN, chairman of the State Soil Conservation
Board, and much of the information about natural resources was
supplied by Frep CorLins, work unit conservationist, Soil Conser-
vation Service.

terraces were only partly successful because the builders
lacked the experience needed to design them. Atthat time,
most farmers still did not spread barnyard manure on
their fields or plant the newly introduced vetch or common
or KKorean lespedeza. As a result, depletion of the soils
continued in most cultivated areas. In the economic de-
pression of the thirties, many farmers abandoned their
farms and moved away.

In 1939 the Love County Soil Conservation District was
established by a small group of farmers and the county
agent. Through this organization, commercial fertilizer
was made available at cost and technical assistance was
offered in laying out terraces and waterways and in plant-
ing grass in the waterways. In 1959, a total of 305,967
acres in 1,088 farms was included in the district.

Cotton became a less important crop when the agricul-
tural controls of the early thirties cut the cotton acreage
by more than half. The acreage was further reduced in
the early forties when many farmers began to plant pea-
nuts as & cash crop. Since that time, production of cofton
has steadily declined because of the low fertility of the
soils and the damage from erosion. Only two cotton gins
remain in the county; one of these is in the town of
Marietta, and the other is in Belleville.

Today the raising of livestock is the major farming and
ranching enterprise in the county. In 1959 only about 8
percent of the acreage in farms consisted of land from
which crops were harvested. Among the crops grown for
feeding livestock or for home use are corn, forage crops,
and vegetables. About 30 percent of the acreage in the
county 1s still in trees, and the rest is used mainly for cul-
tivated crops, pasture, or range. Some irrigation has been
developed along the Red River.

The production of oil and gas is a major industry in this
county. In 1961, there were 172 oil wells and gas wells in
the county, and the allowable daily production was 2,926
barrels of oil. The quarrying of limestone is another
major industry. The limestone 18 crushed and used as a fill
for roadbeds. The supply appears to be unlimited.

Resources that provide recreation are abundant in this
county. Texoma and Murray Lakes attract a large num-
ber of tourists. Recreational activities available at these
lakes are fishing, boating, boat racing, and water skiing.
In addition to the larger lakes, many farm ponds and small
lakes are available for fishing and other kinds of recrea-
tion. About 8,900 acres in the Hickory Creek Game Man-
agement Area is accessible to the public, and hunting for
deer, quail, geese, and squirrel is permitted in season.

Glossary

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

Acidity. See Reaction, soil.

Available water-holding capacity. The capacity of a soil to hold
water in a form available to plants. The amount of moisture
held in a soil between field capacity, or about one-third at-
mosphere of tension, and the wilting coefficient, or about 15
atmospheres of tension.

Bench. A shelflike embankment of earth that has a level or nearly
level top and a steep or vertical downhill face.

Bottom-land hardwood. Species of pecan, oak, elm, hickory, willow,
ash, and cottonwood.
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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 horizon above and below it. A claypan is
commonly hard when dry and plastic or stiff when wet.

Colluvium. Soil material, rock fragments, or both, moved by
creep, slide, or local wash and deposited at the base of steep
slopes.

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 con-
cretions is unlike that of the surrounding soil. Calcium car-
bonate and iron oxide are examples of material commonly
found in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent ; will not hold together in a mass.

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

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

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a ‘“wire” when rolled
between thumb and forefinger.

Sticky—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

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

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

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

First bottom. The normal flood plain of a stream, subject to fre-
quent or occasional flooding.

Loam. Soil material that contains 7 to 27 percent clay, 28 to 50
percent silt, and less than 52 percent sand.

Microrelief. Minor surface configurations of the land.

Mottling. 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
follows: Abundance—few, common, and many; size—fine,
medium, and coarse; and contrast—;faint, distinet, and promi-

nent. The size measurements are these: Fine, less than 5 mil-

limeters (about 0.2 inch) in diameter along the greatest di-

mension ; medium, ranging from 5 to 15 millimeters (about 0.2

to 0.6 inch) in diameter along the greatest dimension; and

coarse, more than 15 millimeters (about 0.6 inch) in diameter
along the greatest dimension.

An individual natural soil aggregate, such as a crumb, a

prism, or a block, in contrast to a clod.

Permeability. The quality of a soil horizon that enables water or
air to move through it. These rates in inches per hour are ex-
pressed in words as follows:

Ped.

Very slow _____ Less than 0.05 Moderately rapid-_ 2.50 to 5.00
SLOW oo 0.05t0 0.20 Rapid-——___———___ 5.00 to 10.00
Moderately slow__. 0.20 to 0.80 Very rapid..—-.__- Over 10.00
Moderate. e 0.80 to 2.50

Plasticity index. The numerical difference between the liquid
limit and the plastic limit; the range of moisture content
within.which the soil remains plastic.
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Plowpan. A compacted layer formed in the soil immediately be-
low the plowed layer.

Poorly graded. A soil material consisting mainly of particles of
nearly the same size. Because there is little difference in size
of the particles in poorly graded soil material, density can be
increased only slightly by compaction.

Profile, soil. A vertical section of the soil throngh all its horizons
and extending into the parent material. .

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. An
acid, or “sour,” soil is one that gives an acid reaction; an alka-
line soil is one that is alkaline in reaction. In words, the de-
grees of acidity or alkalinity are expressed thus:

pH
Extremely acid Below 4.5
Very strongly acid-_ 4.5 to 5.0

pl
Mildly alkaline 74 to 7.8
Moderately alkaline... 7.9 to 8.4

Strongly acido—______ 5.1 to 5.5  Strongly alkaline.._. 85 to 9.0
Medium acido______ 5.6 to 6.0 Very strongly alkaline. 9.1 and
Slightly acid-_.____ 6.1 to 6.5 higher
Neutral_________ 6.6 to 7.3

Saline soil. A soil that contains soluble salts in amounts that im-
pair the growth of plants but that does not contain excess ex-
changeable sodium.

Sand. Individual rock or mineral fragments in soils having diam-
eters ranging from 0.05 to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral composition,
The textural class name of any soil that contains 85 percent
or more sand and not more than 10 percent clay.

Second bottom. The first terrace above the normal flood plain of
a stream.

Sheet erosion. The removal of a fairly uniform layer of soil or

material from the land surface by the action of rainfall and

runoff water.

Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the gilt tex-
tural class is 80 percent or more silt and less than 12 percent
clay.

Slickspots. Small areas in a field that are slick when wet because
they contain excess exchangeable sodium, or alkali.

Silt.

Slope. The rise or fall in 100 feet of horizontal distance expressed
in words as follow:
Nearly 1levela oo 0 to 1 perceut
Gently sloping_ . ___ 1 to 3 percent
Moderately sloping—. . _________ 3 to & percent
Strongly sloping___________ . 5 to 8 percent
Moderately steep—.— o _______ 8 to 12 percent
St - o oo 12 to 14 percent
Soil. A natural, three-dimensional body on the earth’s surface

that supports plants and that has properties resulting from the
integrated effect of climate and living matter acting upon par-
ent material, as conditioned by relief over periods of time.

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

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles 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, 8ilt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further divided by
specifying “coarse,”’ “fine,” or “very fine.”

Topsoil. A presumed fertile soil material, ordinarily rich in or-
ganic matter, used to topdress roadbanks, lawns, and gardens.



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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