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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains informa-

tion that can be applied in managing
farms, ranches, and woodlands; in select-
in%l sites for roads, ponds, buildings, and
other structures; and in judging the suitabil-
ity of tracts of land for farming, industry,
and recreation.

Locating Soils

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

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

Finding and Using Information

The ‘‘Guide to Mapping Units’’ can be
used to find information, This guide lists all
the soils of the county in alphabetic order
bP/ map symbol and gives the capability
classification of each. It also shows the
page where each soil is described and the
pasture and hayland group, range site, and
woodland suitability group in which the soil
has been placed.

Individual colored maps showing the
relative suitability or degree of limitation of
soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent materi-
al can be used as an overlay over the soil

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

Farmers and those who work with farm-
ers can learn about use and management of
the soils from the soil descriptions and
from the discussion of the range sites and
woodland suitability groups.

Foresters and others can refer to the sec-
tion “Use of the Soils as Woodland,”
where the soils of the county are grouped
according to their suitability for trees.

Game managers, sportsmen, and others
can find information about soils and wild-
life in the section “Use of the Soils for
Wildlife Habitat,™”

Ranchers and others can find, under
““Use of the Soils for Range,’” groupings of
the soils according to their suitability for
range, and also the names of many of the
plants that grow on each range site.

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil fea-
tures that affect engineering practices.

Scientists and others can read about how
the soils formed and how they are classified
in the section ‘‘Formation and Classifica-
tion of Soils.”

Newcomers in Coal County may be espe-
cially interested in the section ‘‘General
Soil Map,”” where broad patterns of soils
are described. They may also be interested
in the information about the county given at
the beginning of the publication and in the
section ‘‘General Nature of the County.”’
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SOIL SURVEY OF COAL COUNTY, OKLAHOMA

BY GORDON E. MOEBIUS, LYLE C. SHINGLETON, VINSON A. BOGARD,
SOIL CONSERVATION SERVICE

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

COAL COUNTY is located in the southeastern part of
Oklahoma (fig. 1). It has an area of 336,640 acres, or 526
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Figure 1.—Location of Coal County in Oklahoma.

square miles. The county seat is Coalgate, which has a pop-
ulation of about 1,700.

Raising beef cattle is the chief enterprise in the county.
The principal farm crops are cotton and alfaifa. Most of the
crops are grown in the southwestern part of the county on
nearly level to gently sloping uplands and on the flood plains
along Clear Boggy Creek.

The soils of Coal County are about equally divided be-
tween those formed under woodland and those formed un-
der grasses.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of soil
are in Coal County, where they are located, and how they
can be used. The soil scientists went into the county know-
ing they likely would find many soils they had already seen
and perhaps some they had not. The%; observed the steep-
ness, length, and shape of slopes, the size and speed of
streams, the kinds of native plants or crops, the kinds of
rock, and many facts about the soils. They dug many holes
to expose soil profiles. A profile is the sequence of natural
layers, or horizons, in a soil; it extends from the surface
down into the parent material that has not been changed
much by leaching or by the action of plant roots.

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 classi-
fied and named the soils according to nationwide, uniform
procedures. The soil series and the soil phase are the cate-
gories of soil classification most used in a local survey (5).!

Soils that have profiles almost alike make up a soil series.
Except for different texture in the surface layer, all the soils
of one series have major horizons that are similar in thick-
ness, arrangement, and other important characteristics.
Each soil series is named for a town or other geographic fea-
ture near the place where a soil of that series was first ob-
served and mapped. Bates and Parsons, 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 affect their behavior in the undis-
turbed landscape. ' '

Soils of one series can differ in texture of the surface soil
and in slope, stoniness, or somé other characteristic that
affects use of the soils by man. On the basis of such differ-
ences, a soil series is divided into phases. The name of a soil
indicates a feature that affects management. For example,
Bates fine sandy loam, 1 to 3 percent slopes, is one of sever-
al phases within the Bates series.

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 woodlands, buildings, field borders, trees, and
other details that help in drawing boundaries accurately.
The soil map in the back of this survey was prepared from
the aerial photographs.

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

_Some mapping units are made up of soils of different se-
ries, or of different phases within one series. Three such
kinds of mapping units are shown on the soil map of Coal
County—the soil complex, the soil variant, and the undif-
ferentiated group.

A soil complex consists of areas of two or more soils, so
intermingled or so small in size that they cannot be shown
separately on the soil map. Each area of a complex contains

Italic numbers in parentheses refer to Literature Cited, page‘58.
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some of each of the two or more dominant soils, and the
pattern and relative proportions are about the same in all
areas. The name of a soil complex consists of the names of
the dominant soils, joined by a hyphen.

A soil variant has properties sufficiently different from
those of other known soils to suggest establishing a new soil
series, but it is a soil of such limited known area that crea-
tion of a new series is not believed to be justified.

An undifferentiated group is made up of two or more soils
that could be delineated individually but are shown as one
unit because, for the purpose of the soil survey, there is lit-
tle value in separating them. The pattern and proportion of
soils are not uniform. An area shown on the map may be
made up of only one of the dominant soils, or of two or
more. The name of an undifferentiated group consists of the
names of the dominant soils, joined by ‘‘and.”” Bates and
Bonham soils, 2 to 5 percent slopes, severely eroded, is an
example. )

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded that
it cannot be classified by soil sertes. These places are shown
on the soil map and are described in the survey, but they are
called land types and are given descriptive names. Mine pits
and dumps is a land type in Coal County. )

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for en-
gineering tests. Laboratory data from the same kinds of soil
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 soil. Yields
under defined management are estimated for all the soils.

But only part of a survey is done when the soils have
been named, described, and delineated on the map, and the
laboratory data and yield data have been assembled. The
mass of detailed information then needs to be organized in
such a way as to be readily useful to different groups of
users, among them farmers, managers of woodland and
rangeland, and engineers.

On the basis of yield and practice tables and other data,
the soil scientists set up trial groups. They test these groups
by further study and by consultation with farmers, agrono-
mists, engineers, and others, then adjust the groups accord-
ing 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 survey shows, in
color, the soil associations in Coal County. A soil associa-
tion is a landscape that has a distinctive proportional 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 land use. Sush a map is a useful general guide in manag-
ing a watershed, a wooded tract, or a wildlife area, or In
planning engineering works, recreational facilities, and
community developments. It is not a suitable map for plan-
ning the management of a farm or field. or for selecting the

exact location of a road. building, or similar structure,
because the soils in any one association ordinarily differ in
slope, depth, stoniness, drainage, and other characteristics
that affect their management.

Not all soil boundaries and names on the Coal County

General Soil Map join those on maps of Hughes County,
which was surveyed earlier. Most differences result from
refinement in the current system of soil classification.
_ The eight soil associations in Coal County are described
in the pages that follow. The terms for texture used in the
title for each association apply to the surface layer. For
example, in the title for association 1, the words ‘‘loamy
soils’” mean that the surface layer of the major soils is
loamy.

1. Lanton-Ennis-Robinsonville Association

Deep, nearly level to gently sloping, loamy soils underlain
by loamy or clayey sediment; on flood plains

Lanton soils make up about 50 percent of this association,
Ennis soils about 15 percent, Robinsonville soils about 15
percent, and minor soils about 20 percent. This association
makes up about 8 percent of the county.

Lanton soils are deep, nearly level and gently sloping, and
poorly drained. They have a loamy surface layer that is
underlain by loamy or clayey sediment.

Ennis soils are deep, nearly level and gently sloping, and
well drained. These soils are loamy throughout.

Robinsonville soils are deep, nearly level to gently slop-
ing, and well drained. They are loamy throughout.

Minor soils in this association are in the Lightning and
Carytown series.

Most of the acreage is used for tame pasture, range, or
woodland. The main crops are alfalfa, grain sorghum, and
cotton. Chief management concerns are maintaining soil
structure, installing drainage systems, and providing protec-
tion against damaging overflow.

2. Crockett-Burleson-Wilson Association

Deep. nearly level to gently sloping, loamy and clayey soils
thz}t hgve aclayey subsoil over clayey sediment or shale; on
uplands

Crockett soils make up about 28 percent of this associa-
tion, Burleson soils about 25 percent, Wilson soils about 15
percent, and minor soils the remaining 32 percent. The asso-
ciation makes up about 5 percent of the county.

Burleson soils are deep, nearly level and gently sloping,
and moderately well drained. These soils are clayey
throughout.

Crockett soils are deep, very gently sloping to gently slop-
ing, and moderately well drained. These soils are loamy,
and they have a clayey subsoil.

Wilson soils are deep. nearly level, and somewhat poorly
drained. They are loamy but have a clayey subsoil.

Minor soils in the association are in the Carytown, Cha-
ney, and Steedman series. '

The sotls in this association are used for cultivated crops.
tame pasture, and range. The main crops are small gratn,
cotton, grain sorghum, and alfalfa.

Chief management concerns are maintaining soil struc-
ture and fertility and controlling water erosion.
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3. Homa-Rock Outcrop Association

Deep, moderately steep and steep, loamy soils that have a
clayey subsoil over shale or clay, and rock outcrops; on
uplands

Homa soils make up about 65 percent of this association,
Rock outcrop about 12 percent, and minor soils about 23
percent. This association makes up about 15 percent of the
county.

Homa soils are deep, moderately steep and steep, moder-
ately well drained, loamy soils. They have a clayey subsoil.
Rock outcrop is mostly sandstone.

Minor soils in this association are in the Hartsells, Lan-
ton, Robinsonville, and Steedman series. )

Soils in this association are used for range. Their use for
tame pasture and cultivated crops is impractical because of
the steep slopes and rock outcrops. Some small areas sup-
port trees of commercial potential. Other areas are in tame
pasture. Chief management concerns are steep slopes and
rock outcrops.

4. Hartsells-Homa Association

Moderately deep and deep, very gently sloping to sloping,
loamy soils that have a loamy or clayey subsoil over shale,
clay, or sandstone; on uplands

Hartsells soils make up about 42 percent of this associa-
tion, Homa soils about 28 percent, and minor soils about 30
percent. This association makes up about 28 percent of the
county.

Hartsells soils are moderately deep, very gently sloping to
sloping, and well drained. They are loamy throughout.

Homa soils are deep, very gently sloping and gently slop-
ing, moderately well drained, loamy soils. They have a clay-
ey subsoil.

Minor soils in this association are in the Chaney, Dough-
erty, Konawa, Steedman, and Stidham series.

The soils in this association are used mainly for range and
tame pasture. A small acreage is used for cultivated crops.
The main crops are peanuts, grain sorghum, and cotton.

Chief management concerns are maintaining soil fertility,
controlling water erosion in cultivated areas, and controlling
brush on the range and in areas used for tame pasture.

5. Talpa-Rock Outcrop Association

Very shallow and shallow, sloping to steep, loamy soils over
limestone, and rock outcrops; on uplands

Talpa soils make up about 55 percent of this association,
Rock outcrop about 25 percent, and minor soils about 20
percent. This association makes up about 2 percent of the
county. :

Talpa soils are very shallow and shallow, sloping to steep,
and well drained. They are loamy throughout. Rock outcrop
is mostly limestone.

Minor soils in this association are in the Burleson, Ferris,
and Steedman series.

Because the soils are shallow and steep, nearly all of this
association is used for range.

The chief management concern is the invasion of brush
and weeds in areas that have been poorly managed.

6. Steedman-Collinsville Association

Moderately deep to very shallow, very gently sloping to
steep, loamy soils that have a clayey or loamy subsoil over
shale or sandstone; on uplands

Steedman soils make up about 70 percent of this associa-
tion, Collinsville soils about 20 percent, and minor soils
about 10 percent. This association makes-up about 2 percent
of the county.

Steedman soils are moderately deep, very gently sloping
to.]steep, well-drained, loamy soils that have a clayey sub-
soil.

Collinsville soils are very shallow and shallow, sloping to
moderately steep, and well drained to somewhat excessive-
ly drained. They are loamy throughout.

Minor soils in this association are in the Bates and Bon-
ham series.

The soils in this association are used mostly for range and
tame pasture. A small acreage is used for cultivated crops.
Crops commonly grown are small grain and grain sorghum.
The chief concerns of management are shallowness and
steep slopes.

7. Bonham-Bates-Parsons Association

Deep and moderately deep, nearly level to gently sloping,
loamy soils that have a clayey and loamy subsoil over sand-
stone, shale, or loamy or clayey sediment; on uplands

Bonham soils make up about 30 percent of this associa-
tion, Bates soils about 15 percent, Parsons soils about 12
percent, and minor soils about 43 percent. This association
makes up about 35 percent of the county.

Bonham soils are deep, very gently sloping to gently slop-
ing, moderately well drained, loamy soils. They have a clay-
ey subsoil.

Bates soils are moderately deep, very gently sloping to
gently sloping, and well drained. They are loamy through-
out. .

Parsons soils are deep, nearly level to very gently sloping,
somewhat poorly drained, and loamy. They have a clayey
and loamy subsoil. ' ,

Minor soils in this association are in the Carytown, Cho-
teau, Collinsville, Hartsells, Lanton, Robinsonville, and
Steedman series. The land type Mine pits and dumps is also
in this association. Most soils in this association are used for
range, tame pasture, and hay. A small acreage is used for
cultivated crops. The main crops are small grain, cotton,
peanuts, and grain sorghum. TEe chief management con-
cerns are preserving soil structure and maintaining fertility.

8. Lanton-Kaufman-Robinsonville Association

Deep, nearly level to gently sloping, loamy and clayey soils
underlain by loamy or clayey sediment on flood plains

Lanton soils make up about 55 percent of this association,
Kaufman soils about 20 percent, Robinsonville soils about
20 percent, and minor soils about S percent. This associa-
tion makes up about 5 percent of the county.

Lanton soils are deep, nearly level to gently sloping, and
poorly drained. They are loamy throughout.

Kaufman soils are deep, nearly level, and somewhat
poorly drained. They are clayey throughout.

Robinsonville soils are deep, nearly level to gently slop-
ing, and well drained. They are loamy throughout.
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_Minor soils in this association are mostly in the Ennis se-
ries,

Most of the acreage is cultivated. The main crops are cot-
ton, small grain, alfalfa, grain sorghum, and peanuts. Small
acreages are used for range, tame pasture, and woodland.

Chief management concerns are maintaining soil struc-
ture and fertility, and providing protection from damaging
overflow and drainage.

Descriptions of the Soils

In this section the soils of Coal County are described, and
their use and management are discussed. Each soil series is
described in detail, and then, briefly, the mapping units in
that series. Unless it is specifically mentioned otherwise, it
is to be assumed that what is stated about the soil series
holds true for the mapping units in that series. Thus, to get
full information about any one mapping unit, it is necessary
to read both the description of tﬁe mapping unit and the
description of the soil series to which it belongs.

An important part of the description of each soil series is
the soil profile, that is, the sequence of layers from the sur-
face downward to rock or other underlying material. Each
series contains two descriptions of this profile. The first is
brief and in terms familiar to the layman. The second is
much more detailed and is for those who need to make
thorough and precise studies of soils. The profile described
in the soil series is representative for mapping units in that

series. If a given mapping unit has a profile in some ways
different from the one described in the series, these differ-
ences are stated in the description of the mapping unit, or
they are apparent in the name of the mapping unit. The de-
scription of each mapping unit contains suggestions on how
the soil can be managed.

As mentioned in the section ‘‘How This Survey Was
Made,’’ not all mapping units are members of a soil series.
The land type Mine pits and dumps, for example, does not
belong to a soil series but nevertheless is listed in alphabet-
ic order along with the soil series.

Following the name of each mapping unit is a symbol in
parentheses. This symbol identifies the mapping unit on the
detailed soil map. Listed at the end of each description of a
mapping unit is the capability unit, pasture and hayland suit-
abiﬁty group, range site, and woodland suitability group in
which the mapping unit has been placed. The page for the
description 0? each capability unit or other interpretive
group can be found by referring to the ‘“Guide to Mapping
Units™’ at the back of this survey.

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in describ-
in% soils can be found in the Glossary, and more detailed
information about the terminology and methods of soil
mapping can be obtained from the Soil Survey Manual (5).

Not all boundaries and names on the Coal County soil
map join with those on the map of Hughes County, which
was surveyed and published earlier. Most of the differences
result from refinement in the current system of soil classifi-
cation.

TABLE |.— Approximate acreage and proportionate extent of the soils

Soil Acres | Percent Soil Acres | Percent
Bates, fine sandy loam, 1 to 3 Homa-Hartsells complex, 2 to 5
percent slopes_._ 3,457 1.0 percent slopes_ 20,894 6.2
Bates fine sandy loam, 3 to 5 Homa soils and Rock outcrop,
percent slopes | 3,982 1.2 moderately steep_ . . e e 68,378 20.3
Bates fine sandy loam, 2 to § Homa soils and Rock outcrop, steep___.| 2,392 7
percent slopes, eroded___.____________ 5,001 1.5 Kaufman silty clay 4,564 1.3
Bates and Bonham soils, 2 to 5§ Konawa fine sandy loam, 2 to §
percent slopes, severely eroded_.._.__ 9,504 2.8 percent slopes 1,022 .3
Bates-Collinsville complex, 1 to 5 Lanton silt loam 15,432 4.6
percent slopes__ 6,560 1.9 Lanton silty clay loam,
Bonham loam, 1 to 3 percent slopes____[12,321 3.7 moderately wet 8,355 2.5
Bonham loam, 3 to 5 percent slopes____| 4,881 1.4 Lightning-Carytown complex____._. _____.| 4,125 1.2
Bonham loam, 2 to 5 percent Mine pits and dumps 1,200 .4
slopes, eroded 16,315 4.8 Parsons silt loam, 0 to 1
Burleson clay, O to 1 percent slopes..| 2,304 .7 percent slopes 4,631 1.4
Burleson clay, 1 to 3 percent slopes__| 2,229 7 Parsons silt loam, 1 to 3
Carytown silt loam, thin surface_..____ 5,105 1.5 percent slopes - 10,520 3.1
Chaney loam, 3 to 5 percent slopes_._.| 7,261 2.2 Robinsonville and Lanton soils,
Choteau loam, 1 to 3 percent slopes___ 950 .3 channeled 25,167 7.5
Crockett loam, 1 to 4 percent slopes__| 5,143 1.5 Steedman clay loam, 2 to 5
Dougherty loamy fine sand, 3 to 8 percent slopes. 13,820 4.1
percent slopes 616 .2 Steedman-Collinsville complex,
Ennis loam_ 4,538 1.3 5 to 20 percent slopes.. v 26,477 7.9
Ferris silty clay, acid surface Steedman-Robinsonville complex,
variant, 3 to 5 percent slopes_______ 544 .2 5 to 30 percent slopes__ oo 2,061 .6
Hartsells fine sandy loam, 1 to 3 Stidham loamy fine sand, 1 to 3
percent slopes 3,902 1.2 percent slopes 698 .2
Hartsells fine sandy loam, 3 to 5 Talpa-Rock outcrop complex, 5 to 30
percent slopes_ . 11,687 3.5 percent slopes 7,297 2.2
Hartsells fine sandy loam, 2 to 5 Wilson silt loam 2,769 .8
percent slopes, eroded_______________ 6,716 2.0
Hartsells sogls:.z to 6 percent ’ Total 36,640 100.0
slopes, severely eroded_____________._ 3,822 1.1
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Bates Series

The Bates series consists of well-drained, very gently
sloping and gently sloping soils on uplands. These soils
formed under a cover of mid and tall grasses in material
weathered from sandstone.

Ina rel;()resentative profile the surface layer is 13 inches of
very dar Frayish-brown fine sandy loam. The upper part of
the subsoil, to a depth of 17 inches, is brown loam. The low-
er part, to a depth of 32 inches, is yellowish-brown silty clay
loam. The underlying material is sandstone. :

Permeability in Bates soils is moderate. Available water
capacity is high.

Representative profile of Bates fine sandy loam, 1 to 3
percent slopes, 435 feet south and 2,535 feet east of the
NW. corner of sec. 19, T.2N.,R. 11 E.:

A1—0 to 13 inches, very dark grayish-brown (10YR 3/2) fine sandy
loam, grayish brown (10YR 5/2) dry; weak, medium, granular
structure; very friable, soft; slightly acid; gradual, smooth
boundary.

B1—13 to 17 inches, brown (I0YR 5/3) loam, pale brown (10YR 6/3)
dry; weak, medium and coarse, subangular blocky structure;

. very friable, slightly hard; common earthworm casts; medium
acid; gradual, smooth boundary.

B2t—17 to 28 inches, yellowish-brown (10YR 5§/4) sandy clay loam,
light yellowish brown (10YR 6/4) dry; common, medium, faint
mottles of brown (10YR 5/3); weak, medium, subangular
blocky structure; friable, hard; patchy clay films on faces of
peds; common earthworm casts; strongly acid; gradual,
smooth boundary.

B3—28 to 32 inches, yellowish-brown (10YR 5/6) sandy clay loam,
brownish yellow (10YR 6/6) dry; common, medium, faint mot-
tles of brown (10YR 5/3) and dark grayish brown (10YR 4/2);
weak, medium, subangular blocky structure; friable, hard; thin
patchy clay films on faces of peds; few sandstone fragments;
medium acid; abrupt, wavy boundary.

R—32 to 36 inches, sandstone; weathered and fractured near upper
boundary.

The A horizon is typically fine sandy loam but in places is loam. It is
very dark grayish brown to dark brown. Reaction is medium acid to
slightly acid. The Bt horizon is brown to yellowish-brown loam to
sandy clay loam. Mottles in this horizon are brownish or reddish. Re-
action is strongly acid to slightly acid. Depth to sandstone ranges from
20 to 40 inches.

Bates soils are less clayey in the B2t horizon than the associated
Bonham, Choteau, and Steedman soils. They are deeper over sand-
stone than the associated Collinsville soils.

Bates fine sandy loam, 1 to 3 percent slopes (BaB).—This
very gently sloping soil is on uplands. It has the profile de-
scribed as representative for the series (fig. 2).

Included with this soil in mapping are areas of Bonham
loam. This inclusion makes up about 5 percent of the
mapped areas. Also included are small areas of Collinsville
fine sandy loam and Collinsville loam.

This Bates soil is used dominantly for range and tame pas-
ture but is also suitable for cotton, peanuts, corn, grain
sorghum, alfalfa, and small grain. Management is needed
that maintains fertility and soil structure and provides pro-
tection against erosion. Terracing, contour farming, strip-
cropping, and the use of crop residue and fertilizer reduce
the hazard of erosion. Plant cover is needed to protect
against soil blowing and water erosion in winter and spring.
Sown crops can be grown continuously if fertilizer is added
and crop residue is returned to the soil. Terracing and con-
tour farming are needed if row crops are grown. Excessive
tillage should be avoided. Capability unit Ile-1; pasture and
hayland suitability group 8A; Loamy Prairie range site;
woodland suitability group 500.

Bates fine sandy loam, 3 to 5 percent slopes (BaC).—This
gently sloping soil is on uplands. It has a profile similar to

Figure 2.—Profile of Bates fine sandy loam.

the one described as representative for the series, but it is
generally a few inches deeper over bedrock.

Included with this soil in mapping are areas of Bonham
loam, Collinsville fine sandy loam, Collinsville loam, and
soils that are 40 to 60 inches deep but are otherwise similar
to Bates soils. These inclusions make up about 10 percent of
the mapped areas.

This Bates soil is used dominantly for range and tame pas-
ture but is suited to cotton, corn, grain sorghum, peanuts,
and small grain. Management is needed that maintains fertili-
ty and soil structure and protects the soils against erosion.
The erosion hazard can be reduced by terracing, contour
farming, stripcropping, fertilizing, and returning crop resi-
due to the soil. Plant cover is needed to help control soil
blowing and water erosion in winter and spring. Fertilizing
and using crop residue also help in conserving moisture
and maintaining soil structure. Capability unit [lle-1; pas-
ture and hayland suitability group 8A; Loamy Prairie range
site; woodland suitability group 500.

Bates fine sandy loam, 2 to 5 percent slopes, eroded (BaC2).
—This moderately eroded, very gently sloping and gently
sloping soil is on uplands. It has a profile similar to that de-
scribed as representative for the series, but part of the origi-
nal surface layer has been removed by erosion in about 40
percent of the mapped areas. Few to many crossable gullies
are on the surface of this soil. Sheet erosion occurs in these
gullied areas, and the surface layer and subsoil have become
mixed where such areas are cultivated.

Included with this soil in mapping, and making up about 5
percent of the mapped areas, are areas of Bonham loam and
small areas of Collinsville fine sandy loam and loam.

This Bates soil is used dominantly for tame pasture but is
also suitable for cotton, corn, grain sorghum. peanuts, small
grain, and range.



SOIL SURVEY

6

Terraces, contour farming, crop-residue management,
and plant cover are needed to protect against soil blowing
and water erosion in winter and spring. Management is also
needed for improving soil structure and fertility. Fertilizing
improves the suitability of this soil for cultivation and in-
creases growth of crops. Capability unit Ille-2; pasture and
hayland suitability group 8A; Loamy Prairie range site;
woodland suitability group 500.

Bates and Bonham soils, 2 to 5 percent slopes, severely
eroded (BbC3).—Bates fine sandy loam or Bates loam
makes up about 30 percent of the acreage of this unit; Bon-
ham loam or Bonham silt loam, about 25 percent; and Bates
and Bonham soils that have profiles similar to those repre-
sentative of their respective series except that part or all of
the surface layer has been removed by erosion, about 25
percent. ~ )

The soils in this mapping unit are on uplands and are very
gently sloping and gently sloping. Mapped areas generally
are either mostly Bates fine sandy loam or Bates loam, or
they are mostly Bonham loam or Bonham silt loam. The
degree of erosion varies. ) .

Included with these soils in mapping, and making up
about 10 percent of the map%)ed areas, are Carytown silt
loam and Carytown loam, Collinsville fine sandy loam and
Collinsville loam, and Steedman clay loam. Gullies that are
18 to 60 inches deep and 15 to 160 feet apart make up about
10 percent of the mapped areas. )

These Bates and Bonham soils are well suited to tame
asture and native range. Intensive management is needed
or protection against erosion. Such management should
include control of grazing, use of plant cover and fertilizer,
protection from fire, and control of brush. Other practices
that improve soil structure and fertility also are needed.
Capability unit Vle-1; pasture and hayland suitability group
8F; Eroded Prairie range site; woodland suitability group
500.

Bates-Collinsville complex, 1 to 5 percent slopes (BcC).—
Bates fine sandy loam and Bates loam make up about 45
percent of the acreage of this complex, and Collinsville fine
sandy loam and Collinsville loam make up about 40 percent.
These very gently sloping and gently sloping soils are on
uplands. The Bates soils have a profile similar to that de-
scribed as representative for the series, but the surface lay-
er and subsoil are thinner. The Collinsville fine sandy loam
has the profile described as representative for the Collins-
ville series. . ) . ]

Included with this soil in mapping, and making up about 5
percent of the mapped areas, are Steedman clay loam, silty
clay loam, silt loam,-and loam. Also included are soils simi-
lar to the representative Bates soil, except that they have a
sandy loam subsoil. A few small areas of sandstone rock
outcrop are also included.

These soils are used dominantly for tame pasture and
range but are also suitable for grain sorghum and small
grain. Management is needed that maintains fertility and
soil structure and protects against erosion and loss of mois-
ture. It should include terracing, contour farming, fertiliz-
ing, and returning crop residue to the sojl. Both soils are in
capability unit IVe-2; Bates soil is in pasture and hayland
suitability group 8A, and the Collinsville soil is in pasture
and hayland suitability group 14A; Bates soil is in Loamy
Prairie range site, and the Collinsville soil is Shallow: Prairie
range site; both soils are in woodland suitability group 500.

Bonham Series

The Bonham series consists of moderately well drained,
very gently sloping and gently sloping soils on uplands.
These soils formed under a cover of tall grasses in material
weathered from shaly clag/.

Ina reEresentative profile the surface layer is 11 inches of
very dark grayish-brown loam. The upper part of the sub-
soil, to a depth of 15 inches, is dark-brown clay loam. The
middle part, to a depth of 23 inches, is dark yellowish-
brown clay. The lower part, to a depth of 65 inches, is a yel-
lowish-brown clay. ,

Permeability in Bonham soils is slow. Available water
capacity is high.

epresentative profile of Bonham loam, 1 to 3 percent
slopes, 1,780 feet east and 165 feet south of the NW. corner
of sec.2, T.IN.,R. 11 E.:

Al—0to 11 inches, very dark grayish-brown (10YR 3/2) loam, grayish
brown (10YR 5/2) dry; weak, medium, granular structure; fria-
ble, hard; few earthworm casts; few iron-manganese concre-
tions; medium acid; gradual, smooth boundary.

B1—11 to 15 inches, dark-brown (10YR 3/3) clay loam, dark grayish
brown (10YR 4/2) dry; common, fine, faint, brown and dark
yellowish-brown mottles; weak, medium, subangular blocky
structure; firm, very hard; few earthworm casts; few iron-
manganese concretions; medium acid; gradual, wavy bounda-

ry.

B21t—15 to 23 inches, dark yellowish-brown (10YR 4/4) clay, light yel-
lowish brown (10YR 6/4) dry; common, -medium, distinct, yel-
lowish-red (SYR 5/6) and strong-brown (7.5YR 5/6) mottles;
weak, medium, blocky structure; very firm, very hard; thin
clay films of manganese oxide; medium acid; gradual, smooth
boundary.

B22t—23 to 35 inches, yellowish-brown (10YR 5/4) clay, light yellow-
ish brown (10YR 6/4) dry; many, medium, distinct, strong-
brown (7.5YR 5/6) or yellowish-red (SYR 4/6) mottles and
common, medium, faint, dark grayish-brown (10YR 4/2) mot-
tles; weak, medium, blocky structure: very firm, extremely
hard; thin clay films on faces of peds: few iron-manganese
concretions; common spots and films of manganese oxide:
medium acid; gradual, smooth boundary. .

B23t—35 to 50 inches, yellowish-brown (10YR 5/4) clay, brownish yel-
low (10YR 6/6) dry; common, medium, faint and distinct,
strong-brown (7.5YR 5/6) and gray (10YR 5/1) mottles; weak,
coarse, blocky structure; very firm, extremely hard; thin clay
films on faces of most peds; few iron-manganese concretions,
some in clusters; slightly acid; gradual, smooth boundary.

B3—50 to 65 inches, yellowish-brown (10YR 5/4) clay, brownish yel-
low (10YR 6/6) dry; few, medium and coarse, faint, gray (10YR
5/1) and light olive-brown (2.5Y 5§/6) mottles; weak, coarse,
blocky structure; very firm; extremely hard; few iron-man
ganese concretions, some in clusters; mildly alkaline. :

The Al horizon is dominantly loam but in places is silt loam. The A
and B! horizons are very dark grayish brownto dark brown. Reaction
in these horizons is slightly acid to strongly acid. The B2t -horizon
ranges in texture from silty clay loam to clay. Reddish. yellowish, and
brownish mottles in these horizons are few to common and fine to me-
dium. The B21t horizon is dark yellowish brown to pale brown. Reac- -
tion is slightly acid to strongly acid. The B22t. B23t. and B3 horizons
have matrix colors of olives to browns or a matrix mottled with olives.
grays, yellows, reds, or browns. These horizons are medium acid to
milﬂly’ alkaline. Depth to weathered shale or shaly clay is more than 60
inches.

The Bonham soils are more clayey in the B2t horizon than the asso-
ciated Bates soils. They have a thicker A1l horizon and a thicker solum
than Steedman soils, and they lack the thick A2 horizon of the similar
Choteau soils. The boundary of the A horizon in Bonham soils is less
abrupt than that of associated Parsons soils. Bonham soils have a
thicker Al horizon than that of the similar Crockett soils. '

Bonham loam, 1 to 3 percent slopes (BoB).—This very
gently sloping soil is on uplands. It has the profile described
as representative for the series.

Included with this soil in mapping are areas of Bates loam
and fine sandy loam and areas of Parsons silt loam. These
inclusions make up about 10 percent of the mapped areas.
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Also included are small areas of soil that is similar to Bon-
ham loam but has a more reddish subsoil.

This Bonham soil is uséd dominantly for tame pasture,
hay, or range, but it is suited to alfalfa, cotton, corn, grain
sorghum, peanuts, and small grain. Contour farming, re-
turning crop residue to the soil, and using terraces help to
reduce erosion, conserve moisture, and maintain soil struc-
ture. Terracing or contour farming are required where row
crops are grown. Sown crops can be grown continuously if
fertilizer is added and crop residue is used. Excessive tillage
should be avoided. Capability unit Ile-2; pasture and hay-
land suitability group 8A; Loamy Prairie range site; wood-
land suitability group 500.

Bonham loam, 3 to 5 percent slopes (BoC).—This gently
sloping soil is on uplands. Included in mapping are areas of
soils that are similar to Bonham loam but are 40 to 60 inches
deep to weathered shale. These inclusions make up about 10
percent of the mapped areas. Also included is a small
acreage of Bates fine sandy loam and loam.

This soil is used mainly for range, hay, and tame pasture
but is suited to cotton, corn, grain sorghum, peanuts, and
small grain. Contour farming, terracing, returning crop resi-
due to the soil, and using fertilizer help to reduce erosion,
conserve moisture, and maintain soil structure. Excessive
tillage should be avoided. Capability unit ITle-4; pasture and
hayland suitability group 8A; Loamy Prairie range site;
woodland suitability group 500.

Bonham loam, 2 to 5 percent slopes, eroded (BoC2).—
This moderately eroded, very gently sloping and gently
sloping soil is on uplands. It has a profile similar to the one
described as representative for the series, but part of the
original surface layer has been removed by erosion in about
40 percent of the mapped areas. Few to many crossable gul-
lies are on the surface of this soil. Sheet erosion occurs in
these gullied areas, and the surface layer and subsoil have
become mixed where such areas are cultivated.

Included with this soil in mapping, and making up about
10 percent of the mapped areas, are shallow, crossable gul-
lies. Also included is an occasional deeper gully 5 to 45
feet wide, areas where all of the original surface layer has
been lost through erosion, and minor eroded areas of Par-
sons silt loam and Steedman clay loam.

This soil is used dominantly for tame pasture and range
but is suited to cotton, corn, grain sorghum, peanuts, and
small grain. Intensive management is needed for protection
from erosion. Terracing, contour farming, and use of crop
residue and fertilizer improve the suitability of this soil for
cultivation. Plant cover is needed to protect this soil from
erosion in winter and spring. Capability unit IIle-2; pasture
and hayland suitability group 8A; Loamy Prairie range site;
woodland suitability group 500.

Burleson Series

The Burleson series consists of moderately well drained,
nearly level and gently sloping soils on uplands. These soils
formed under a cover of tall and mid grasses in material
weathered from clayey sediment.

Ina rel[()resentative profile the surface layer is 20 inches of
very dark gray clay. Below, to a depth of 60 inches, is dark-
gray clay.

Permeability in Burleson soils is very slow. Available
water capacity is high.

Representative profile of Burleson clay, 0 to 1 percent
slopes, 350 feet east and 60 feet north of the SW. corner of

sec. I, T.1S.,R.8E.:

Ap—O0 to 6 inches, very dark gray (10YR 3/1) clay, dark gray (10YR
4/1) dry; weak, medium and fine, granular structure: firm, very
hard; neutral; clear, smooth boundary.

Al—6 to 20 inches, very dark gray (10YR 3/1) clay, dark gray (I0YR
4/1) dry; few, fine, faint, dark yellowish-brown mottles; weak.,
coarse, blocky structure; very firm, extremely hard; neutral;
diffuse, wavy boundary.

AC1—20 to 48 inches, dark-gray (10YR 4/1) clay, gray (10YR 5/1) dry:
common, fine and medium, distinct, reddish-yellow (SYR 6/6)
mottles; weak, coarse, blocky structure; very firm, extremely
hard; distinct intersecting slickensides; few iron-manganese
concretions; few siltstone and chert fragments; mildly alkaline;
diffuse, wavy boundary.

AC2—48 to 60 inches, dark-gray (10YR 4/1) clay, gray (10YR 5/1) dry;
common, fine and medium, distinct, reddish-yellow (5YR 6/6)
mottles: weak, coarse, blocky structure; very firm, extremely
hard; few intersecting slickensides: few hard lime concre-
tions; few iron-manganese concretions; few chert and siltstone
fragments; moderately alkaline.

The A horizon is black to very dark gray. Reaction is medium acid to
mildly alkaline. In places mottles are not in the Al horizon. Thickness
of the A horizon varies with microrelief, ranging from 12 inches on
small knolls to 30 inches in small depressions. The representative pro-
file was in a small depression, and such depressions are dominant in
the microrelief of these soils. The AC horizon in small depressions is
dark gray, but in small knolls it is olive gray. Mottles in these AC hori-
zons are grayish, yellowish, and brownish. Reaction is mildly alkaline
to rlr:oderately alkaline. Depth to calcareous clay ranges from 40 to 60
inches.

Burleson soils have a thicker A horizon than the associated Ferris
soils. They have a more clayey A horizon than the associated Wilson
soils.

Burleson clay, 0 to 1 percent slopes (BuA).—This nearly
level soil is on uplands. II: has the profile described as repre-
sentative for the series. )

Included with this soil in mapping are small areas of Wil-
son silt loam. This inclusion makes up about 10 percent of
the mapped areas. .

This Burleson soil is used dominantly as cropland. It is
suited to alfalfa, cotton, grain, forage sorghum, small grain,
tame pasture, and native range.

Management is needed that improves soil structure, re-
duces crusting, increases the water-intake rate, controls
surface wetness, and reduces erosion. Crops that produce
large amounts of residue are needed in the cropping system.
Returning the residue to the soil improves soil structure,
increases water intake, and prevents surface crusting. This
soil is difficult to till because the surface layer is clayey. Til-
lage should be timely and kept to a minimum. Large cracks
form in the surface when these soils dry. Surface drainage-
ways generally control wetness. Sown crops can be grown
continuously if fertilizer is used and crop residue is returned
to the soil. Capability unit IIw-3; pasture and hayland suita-
bility group 7A; Blackclay Prairie range site; woodland suit-
ability group 500.

Burleson clay, 1 to 3 percent slopes (BuB).—This very
gently slolping soil is on uplands. Included in mappin% are
Wilson silt loam, which makes up about S percent of the
mapped areas, and Ferris silty clay, acid surface variant,
which makes up 10 percent.

This Burleson soil is suited to and used for cotton, grain
sorgum, small grain, alfalfa, range, and tame pasture.
Management practices are needed that improve soil struc-
ture, reduce crusting, increase water intake, and protect
against water erosion. The croppin% system should include
crops that produce large amounts of crop residue. The resi-
due can be returned to the soil to improve soil structure,
increase water intake, and prevent surface crusting. This
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soil is difficult to till because it is clayey. Tillage should be
timely and kept to a minimum. Large cracks form in the sur-
face of these soils when they are dry. If row crops are
grown, terraces and contour tillage are needed. Sown crops
can be grown continuously if fertilizer is used and crop resi-
due is returned to the soil. Capability unit Ile-3; pasture and
hayland suitability group 7A; Blackclay Prairie range site;
woodland suitability group 500.

Carytown Series .

The Carytown series consists of poorly drained, nearly
level soils on flood plains and uplands. These soils formed
under a cover of talrand mid grasses in material weathered
from shale or old clayey alluvium enriched with sodium.
Some areas of these soils are subject to flooding.

In a representative profile the surface layer 1s 6 inches of
dark-gray silt loam. The upper part of the subsoil, to a depth
of 40 inches, is very dark gray silty clay. The lower part is
dark grayish-brown silty clay loam and extends to a depth of
55 inches. The underlying material is mottled gray, yellow-
ish-brown, and dark grayish-brown, and dark grayish-
brown silty clay loam. )

Permeability of Carytown soils is very slow. Available
water capacity is high.

Representative profile of Carytown silt loam, thin sur-
face, 525 feet east and 2,580 feet north of the SW. corner of
sec.27, T.IN,R. 10E.:

Ap—O0 to 6 inches, dark-gray (10YR 4/1) silt loam, light gray (10YR
6/1) dry; few, fine, faint, yellowish-brown mottles: weak, fine
and medium, granular structure: friable, hard; medium acid;
abrupt, smooth boundary.

B21t—6 to 22 inches, very dark gray (10YR 3/1) silty clay, dark gray
(10YR 4/1) dry: common, medium, faint, very dark grayish-
brown (10YR 3/2) mottles; moderate, coarse, columnar struc-
ture parting to moderate, medium and coarse, blocky; very
firm, extremely hard; patchy clay films on faces of peds and
patchy very dark gray films on sides of columns; neutral; grad-
ual, smooth boundary.

B22t—22 to 40 inches, very dark gray (10YR 3/1) silty clay, dark gray
(10YR 4/1) dry; few, fine, faint, very dark brown mottles;
moderate, medium and coarse, blocky structure; very firm,
extremely hard; thin clay films and a few lenses of salt crystals
on faces of peds; neutral; gradual, smooth boundary.

B3—40 to 55 inches, dark grayish-brown (10YR 4/2) silty clay loam,
grayish brown (I0YR 5/2) dry; common, medium, distinct,
strong-brown (7.5YR 5/6) mottles; weak, medium and coarse,
blocky structure; very firm, very hard; patchy clay films and
common lenses of salt crystals on faces of peds; a few, fine,
iron-manganese concretions; neutral; gradual, smooth bounda-

. ry.

C—55 to 70 inches, coarsely mottled gray (I0YR S/1), yellowish-
brown (I0YR 5/6), and dark grayish-brown (I0YR 4/2) silty
clay loam; massive; very firm, very hard; few, fine and medi-
um, iron-manganese concretions; moderately alkaline.

The Ap horizon is dark-gray to dark grayish-brown silt loam and
loam. Reaction in this horizon is strongly acid to medium acid. The B2t
horizon is silty clay loam, silty clay, or clay that ranges from very dark
gray to dark grayish brown. Mottles in this horizon are brownish, gray-
ish, or yellowish. Reaction ranges from medium acid in the upper part
of the B2t horizon to neutral to moderately alkaline in the lower part.
In the C horizon reaction is neutral to moderately alkaline.

Carytown soils have a thinner A horizon than similar Parsons soils,
and they contain more sodium than associated Lightning soils and sim-
ilar Wilson soils.

Carytown silt loam, thin surface (Ca).—This nearly level
soil is on uplands. Included in mapping are areas of Parsons
silt loam and areas of circular mounds that are 6 inches to 3
feet high and 25 to 100 feet in diameter. In some mapped
areas as much as 10 percent is Parsons silt loam, and about 3
percent is circular mounds. Soil in the mound areas has a

profile similar to that described as representative of Cary-
town soils, but the surface layer is thicker.

This Carytown soil is used dominantly for tame pasture,
hay, and range but is also suitable for peanuts, small grain,
grain sorghum, and cotton. Management practices are need-
ed that maintain soil structure, reduce crusting, and in-
crease water intake. The cropping system should include
crops that produce large amounts of residue for return to
the soil annually. Tillage should be timely and kept to a min-
imum. In places gypsum applications are beneficial. Capa-
bility unit IVs-1; pasture and hayland suitability group 8D;
Shallow Claypan range site; woodland suitability group 500.

Chaney Series

The Chaney series consists of moderately well drained,
gently sloping soils on uplands. These soils formed in mate-
rial weathered from shaly clay and shale under a cover of
oak forest and an understory of tall grasses.

Ina reEresentative profile the surface layer is 6 inches of
very dark gray and dark grayish-brown loam. The upper
part of the subsoil, to a deﬁth of 20 inches, is yellowish-red
clay. The lower part, which extends to a depth of 70 inches,
is yellowish-brown clay and clay loam.

Permeability in Chaney soils is slow. Available water
capacity is high.

Representative profile of Chaney loam, 3 to 5 percent
slopes, 1,050 feet east and 2,580 feet south of the NW. cor-
nerof sec. 16, T. 1S.,R.9E.:

A1—0 to 3 inches, very dark gray (10YR 3/1) loam, grayish brown
(I0YR 5/2) dry; weak, medium, granular structure; friable,
hard; some mixing of underlying colors by earthworms; slight-
ly acid; clear, wavy boundary.

A2—3 to 6 inches, dark grayish-brown (10YR 4/2) loam, light brownish
gray (10YR6/2) dry; few, medium, faint, yellowish-brown
(10YR 5/4) mottles; weak, coarse, subangular blocky structure;
friable, hard; some mixing of overlying colors by earthworms;
medium acid; clear, wavy boundary.

B21t—6 to 20 inches, yellowish-red (SYR 5/6) clay, reddish yellow
(5YR 6/6) dry; common, fine, faint, yellowish-brown mottles;
moderate, medium, blocky structure; very firm, very hard;
clay films on faces of peds; coating of dark grayish-brown
(10YR 4/2) loam on faces of peds; many grooved pressure
faces; few, medium, iron-manganese concretions; medium
acid; gradual, wavy boundary.

B22t—20 to 40 inches, yellowish-brown (10YR 5/6) clay, brownish yel-
low (I0YR 6/6) dry; common, medium and fine, distinct, yel-
lowish-red (SYR 4/6) and gray (10YR 5/1) mottles; weak, medi-
um, blocky structure; extremely firm, extremely hard; clay
films on faces of peds; many grooved pressure faces; few,
medium, iron-manganese concretions; medium acid; gradual,
wavy boundary.

B23t—40 to 54 inches, yellowish-brown (10YRS5/4) clay, light
yellowish brown (I0YR 6/4) dry; common, medium, distinct,
olive (5Y 4/4) mottles and few, medium, distinct, dark-gray
(10YR 4/1) and grayish-brown (10YR 5/2) mottles; weak,
coarse. blocky structure: extremely firm. extremely hard:
patchy clay films on faces of peds; few grooved pressure faces;
few, medium iron-manganese concretions; few, fine, hard and
soft lime nodules near lower boundary: mildly alkaline; grad-
val, wavy boundary.

B3—54 to 70 inches, yellowish-brown (10YR 5/6) clay loam, brownish
yellow (10YR 6/6) dry; many, coarse, distinct, gray (10YR 5/1)
mottles; massive; extremely firm, extremely hard; few, medi-
um, iron-manganese concretions; few pockets of hard and soft
lime nodules; moderately alkaline.

~ The Al horizon is very dark gray to dark brown, and the A2 horizon
is dark grayish brown to light brownish gray. Reaction in these hori-
zons is slightly acid to medium acid. In cultivated areas these horizons
generally are mixed. The B2t horizon is reddish-brown to brownish-
yellow clay to clay loam. Reaction of the B21t and B22t horizons is
slightly acid to medium acid. The B23t and B3 horizons are mildly alka-
line to moderately akaline in reaction. They are mottled with gray, yel-
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low, brown, and red. Depth of shaly clay or weathered shale ranges
from 60 to more than 72 inches. .
These soils contain a few spots of soft lime at depths below 40 inch-
es, and they are mildly alkaline to moderately alkaline in the lower part
of the Bt horizon. They are enough like the Chaney series in morpholo-
gy, composition, and behavior that a new series is not warranted.
Chaney soils have a less clayey B2t horizon than the similar Homa
soils and a more clayey B2t horizon than associated Konawa soils.

Chaney loam, 3 to 5 percent slopes (CeC).—This gently
sloping soil is on uplands. Included in mapping, and making
up about 15 percent of the mapped areas, are soils that have
an eroded surface layer. They are otherwise similar to Cha-
ney soils. Small areas of Konawa fine sandy loam are also
included.

This Chaney soil is used dominantly for tame pasture but
is also suitable for small grain, grain sorghum, and range.
Management is needed that maintains soil fertility, increas-
es water intake, and reduces erosion. Terracing, contour
farming, and stripcropping help to control erosion. Apply-
ing fertilizer and returning crop residue to the soil annually
help to maintain soil structure and improve fertility. Capa-
bility unit IVe-1; pasture and hayland suitability group 8B;
Sandy Savannah range site; woodland suitability group 500.

Choteau Series

The Choteau series consists of moderately well drained,
very gently sloping soils on uplands. These soils formed
under a cover of tall and mid grasses in deeply weathered
shale or shaly clay.

In a representative profile the surface layer is 11 inches of
very dark grayish-brown loam. The subsurface layer ex-
tends to a depth of 20 inches and is brown loam. The sub-
soil, which extends to a depth of 65 inches, is brown clay
loam in the upper 7 inches and yellowish-brown clay below.

Permeability in Choteau soils is slow. Available water
capacity is high.

Representative profile of Choteau loam, 1 to 3 percent
slopes, 1,380 feet south and 120 feet west of the NE. corner
of sec.34, T.IN.,,R. 10 E.:

Ap—~0to 11inches, very dark grayish-brown (10YR 3/2) loam, grayish
brown (10YR 5/2) dry; few, fine, faint, dark-brown and dark
yellowish-brown mottles; weak, fine, granular structure; very
friable, hard; few, fine, iron-manganese concretions; strongly
acid; clear, smooth boundary.

A2—11 to 20 inches, brown (10YR 4/3) loam, pale brown (10YR 6/3)
dry; common, medium, faint, dark grayish-brown (10YR 4/2)
and dark yellowish-brown (10YR 4/4) mottles; weak, coarse,
subangular blocky structure parting to weak, fine, granular;
very friable, hard; few very dark grayish-brown (10YR 3/2)
coatings on faces of peds; few, fine, iron-manganese concre-
tions; strongly acid; gradual, wavy boundary.

B1—20 to 27 inches, brown (10YR 5/3) clay loam, pale brown (10YR
6/3) dry. common, medium, distinct, vyellowish-brown
(10YR 57:5) mottles; weak, coarse, subangular blocky structure;
friable, hard; few iron-manganese concretions; strongly acid;
gradual, smooth boundary.

B2t—27 to 42 inches, yellowish-brown (10YR 5/4) clay, light yellowish
brown (10YR6/4) dry; common, medium, faint, brown
(10YR 5/3) mottles and common, medium, distinct, light
brownish-gray (10YR 6/2) and reddish-brown (S5YR 4/4) mot-
tles: weak, medium, blocky structure: very firm, very hard;
few patchy clay films on faces of peds: few, fine, iron-man-
ganese concretions; slightly acid; diffuse, smooth boundary.

B3—42 to 65 inches, yellowish-brown (10¥R 5/6) clay, brownish yel-
low (10YR 6/6) dry: many, coarse, distinct, light-gray (10YR
6/1), strong-brown (7.5YR 5/6), and dark reddish-brown (5YR
3/4) mottles; weak, coarse. blocky structure; very firm, very
hard: few patchy clay films on faces of peds: gray brown and
light-gray strata have less clay than the rest of the mass: few.
medium. iron-manganese concretions: mildly alkaline.

The Ap horizon is very dark grayish brown to dark brown, and it is
medium acid to strongly acid in reaction. The A2 horizon is dark gray-
ish-brown to pale-brown loam or silt loam. It is medium acid to very
strongly acid in reaction. The B2t horizon is brown to yellowish-brown
clay loam to clay. Common to many grayish, brownish, or reddish
mottles are in the upper part of the B2t horizon. Reaction in this hori-
zon is slightly acid to strongly acid. Depth of shaly clay or weathered
shale is more than 60 inches.

Choteau soils have a thicker A horizon than the similar Bonham
soils. Their solum is thicker, and they have a more clayey B2t horizon
than associated Bates soils.

Choteau loam, 1 to 3 percent slopes (ChB).—This very
gently sloping soil is on uplands. Included in mapping, and
making up about 5 percent of the mapped areas, are small
areas of Bonham loam and other small areas of circular
mounds 6 inches to 3 feet high and 25 to 75 feet in diameter.
The mounds make up about 2 percent of the mapped areas.
The soil in the mounds has a profile similar to tﬁat of this
soil, but the surface layer is thicker. Also included are mi-
nor areas of Parsons silt loam.

This Choteau soil is used dominantly for tame pasture and
hay but is also suited to alfalfa, cotton, corn, grain sorghum,
peanuts, small grain, and range. Management is needed that
maintains fertility and soil structure and protects the soil
against erosion. Use of terraces, contour farming practices,
and fertilizer and returning crop residue to the soil help to

- reduce erosion, conserve moisture, and maintain soil struc-

ture. Tillage should be timely, and it should be kept to a
minimum. Fertilizer is needed to maintain a high level of
production and to improve the soil. Capability unit Ile-2;
pasture and hayland suitability group 8A; Loamy Prairie
range site; woodland suitability group 500.

Collinsville Series

The Collinsvile series consists of well-drained to some-
what excessively drained, very gently sloping to moderately
steep soils on uplands. These soils formed under a cover of
tall and mid grasses in material weathered from sandstone.
Collinsville soils in Coal County are mapped only in a com-
plex with Bates or Steedman solls.

In a representative profile the surface layer is 7 inches of
very dark grayish-brown fine sandy loam. The next layer is
5 inches of very dark grayish-brown gravelly fine sandy
loam. The underlying material is sandstone.

Permeability in Collinsville soils is moderately rapid.
Available water capacity is low to moderate. '

Representative profile of Collinsville fine sandy loam, in
an area of Bates-Collinsville complex, 1to 5 percent slopes,
1,380 feet east and 75 feet north of the SW. corner of sec.
22, T.2N.,R. I0E.:

A1—0 to 7 inches, very dark grayish-brown (10YR 3/2) fine sandy
loam, grayish brown (10YR §/2) dry: moderate, fine, granular
structure: very friable, soft; strongly acid; gradual, wavy
boundary.

C—7 to 12 inches, very dark grayish-brown (10YR 3/2) gravelly fine
sandy loam, grayish brown (10YR 5/2) dry: massive; very fria-
ble, soft; 30 percent. by volume, soft and hard sandstone frag-
ments; strongly acid; abrupt, wavy boundary.

R—12 inches +, yellowish-brown, hard sandstone bedrock. fractured
atintervals of 1 to 3 feet.

The A horizon generally is very dark brown. very dark grayish-
brown, or dark-brown fine sandy loam but in places is loam. The B ho-
rizon is weakly developed in places. It is dark brown or brown to dark
yellowish brown. This horizon has weak or moderate granular struc-
ture. The C horizon lacks structure. Colors in this horizon are similar
to those in the B horizon. Depth to sandstone is 4 to 20 inches. Reac-
tion is strongly acid to slightly acid throughout the profile.

Collinsville soils have a less clayey A horizon than similar Talpa
soils. They are shallower and lack the B2t horizon of sandy clay loam



10 SOIL SURVEY

of associated Bates soils. They are less clayey throughout the A and B
horizons than associated Steedman soils.

Crockett Series

The Crockett series consists of moderately well drained,
very gently sloping and gently sloping soils on uplands.
These soils formed under a cover of tall and mid grasses in
rrlljatlerial weathered from clay beds or deeply weathered
shale.

In a representative profile the surface is 8 inches of very
dark grayish-brown loam. The upper part of the subsoil, to a
depth of 20 inches, is dark-brown clay. The lower part is
yeﬁowish-brown clay. It extends to a depth of 65 inches.

Permeability in Crockett soils is very slow. Available
water capacity is high.

. Representative profile of Crockett loam, 1 to 4 percent
slopes, 1,850 feet north and 350 feet east of the SW. corner
of sec. 4, T.1S.,R.9E.:

Ap—~0 to 8 inches, very dark grayish-brown (10YR 3/2) loam, grayish
brown (10YR 5/2) dry; weak, medium, granular structure; fria-
ble, slightly hard; few, fine, iron-manganese concretions;
slightly acid; clear, wavy boundary.

B21t—8 to 20 inches, dark-brown (10YR 4/3) clay, brown (10YR 5/3)
dry; common, medium, faint, dark yellowish-brown (10YR 4/4)
mottles and common, fine, distinct, reddish-brown and gray
(10YR 5/1) mottles; moderate, medium, blocky structure; very
firm, extremely hard; nearly continuous clay films on faces of
peds; some peds coated with very dark grayish-brown (10YR
3/2) loam; medium acid; gradual, wavy boundary.

B22t—20 to 42 inches, yellowish-brown (10YR 5/6) clay, brownish yel-
low (10YR 6/6) dry; common, medium, distinct, grayish-brown
(10YR 5/2) mottles and few, medium, distinct, gray (10YR 5/1)
mottles; moderate, medium, blocky structure; very firm, ex-
tremely hard; nearly continuous clay films on peds; few slick-
ensides; few peds are coated with very dark grayish-brown
(10YR 3/2) loam; few, fine, iron-manganese concretions; slight-
ly acid; gradual, wavy boundary.

B23t—42 to 58 inches, yellowish-brown (10YR 5/6) clay, brownish yel-
low (10YR 6/6) dry: many, medium and coarse, distinct, gray
(10YR 5/1) mottles; weak, coarse, blocky structure; very firm,
extremely hard: thin, patchy clay films on faces of peds: few,
fine, iron-manganese concretions; few, fine and medium, hard,
lime concretions; mildly alkaline; gradual, wavy boundary.

B3—58 to 65 inches, yellowish-brown (10YR 5/6) clay, brownish yel-
low (10YR 6/6) dry; many medium and few, coarse, distinct,
gray (10YR 5/1) and strong brown (7.5YR 5/6) mottles: weak,
coarse, blocky structure; very firm, extremely hard; patchy
clay films on faces of peds; few, fine, iron-manganese concre-
tions; few, medium and coarse, hard, lime nodules; mildly al-
kaline.

The A horizon is very dark grayish brown to dark brown. Reaction
is medium acid to neutral. The Bt horizon is dark-brown to olive clay
or silty clay. Reaction in the B2I1t horizon is slightly acid to medium
acid. The Bt horizon has few to many grayish, brownish, and reddish
mottles. Reaction in the B22t and B23t horizons is medium acid to
mildly alkaline. Calcareous clay beds or deeply weathered calcareous
shale is at a depth of 60 inches or more.

Crockett soils have a thinner A horizon than similar Bonham soils
and a thicker solum than associated Steedman soils. They have a
browner B2t horizon and are better drained than associated Wilson
soils.

Crockett loam, 1 to 4 percent slopes (CrB).—This very gently
sloping and gently sloping soil is on uplands. o

Included with this soil in mapﬁing are soils that are similar
to this Crockett loam except the surface layer is eroded.
These soils make up about 5 percent of the mapped areas.
Inclusions of Parsons silt loam and Wilson silt loam make
up about 5 percent of the mapped areas, and small areas of
Steedman clay loam are present in places.

This Crockett soil is used dominantly for tame pasture
and range. but it is also suitable for cotton. corn, sorghum,

peanuts, and small grain. Management practices are needed
that help to maintain fertility and soil structure and protect
the soil against erosion. Terracing, contour farming, fertiliz-
ing, and returning crop residue to the soil reduce erosion,
conserve moisture, and improve soil structure. Tillage
should be timely and should be kept to a minimum. Capabil-
ity unit Ille-4; pasture and hayland suitability group 8A;
Loamy Prairie range site; woodland suitability group 500.

Dougherty Series

The Dougherty series consists of well-drained, gently
sloping to sloging soils on uplands. These soils formed in
material weathered from sandy or loamy sediment under a-
cover of oaks and an understory of tall and mid grasses.

In a representative profile the surface layer is 7 inches of
dark grayish-brown loamy fine sand. The subsurface layer,
which extends to a depth of 28 inches, is brown loamy fine
sand. The upper part of the subsoil, to a depth of 40 inches,
is yellowish-red sandy clay loam. The lower part is yellow-
ish-red sandy loam and extends to a depth of 65 inches. The
underlym%'n_mate_rial is yellowish-red loamy fine sand.

Permeability in Dougherty soils is moderate. Available
water capacity is high.

Representative profile of Dougherty loamy fine sand, 3 to
8 percent slopes, 795 feet south and 45 feet east of the NW.
corner of sec. 13, T.3N.,R. I E.:

Al1—0 to 7 inches, dark grayish-brown (10YR 4/2) loamy fine sand,
light brownish gray (10YR 6/2) dry; weak, fine, granular struc-
ture; very friable, soft; slightly acid; clear, smooth boundary.

A2—7 to 28 inches, brown (10YR 4/3) loamy fine sand, very pale
brown (10YR 7/3) dry; single grain; very friable, soft; medium
acid; clear, smooth boundary.

B2t—28 to 40 inches, yeliowish-red (SYR 4/6) sandy clay loam, yel-
lowish red (SYR 5/6) dry; common, medium, distinct, brown
(10YR 5/3) mottles; moderate, medium, subangular blocky
structure; friable, hard; patchy clay films on faces of peds and
clay films bridging sand grains; common brown (10YR 4/3)
coatings on faces of peds: few smooth pebbles; strongly acid:
diffuse, smooth boundary.

B3—40 to 65 inches, yellowish-red (SYR 4/6) sandy loam, yellowish
red (SYR 5/6) dry; weak, coarse, subangular blocky structure;
friable, soft; few smooth pebbles; strongly acid; diffuse,
smooth boundary.

C—65 to 84 inches, yellowish-red (SYR 5/6) loamy fine sand. reddish
yellow (SYR 6/6) dry; massive; very friable, soft; 5 percent
smooth gravel; strongly acid.

The Al horizon is dark grayish brown to brown. The A2 horizon is
brown to very pale brown. Reaction in the A horizon is medium acid to
slightly acid. Combined thickness of the Al and A2 horizons ranges
from 20 to 35 inches. The B and C horizons are red, reddish brown,
yellowish red, or reddish yellow. Reaction in these horizons is strongly
acid to medium acid.

Dougherty soils differ from similar Konawa soils by having an A
horizon that is more than 20 inches thick. They have a more reddish
B2t horizon than associated Stidham soils, and they are deeper than
similar Hartsells soils.

Dougherty loamy fine sand, 3 to 8 percent slopes (DoD).—
This gently sloping to sloping soil is on uplands.

Included with this soil in mapping are small areas of Stid-
ham loamy fine sand and Konawa fine sandy loam. Also in-
cluded are areas of soils similar to this Dougherty soil ex-
cept the subsoil is more clayey. The Stidham inclusion
makes up about 10 percent of the mapped areas, and the
other soils, 5 percent.

This Dougherty soil is used dominantly for tame pasture
and range but is also suitable for peanuts, rye, and sorghum.
Management practices are needed that maintain or improve
fertility and reduce erosion. The cropping system should
include plant cover to protect against sotl blowing and water
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erosion in winter and spring. Plant cover is needed if low-
residue crops are grown. Stripcropping, keeping tillage to a
minimum, returning crop residue to the soil, and fertilizing
help to reduce erosion and maintain fertility. Diversion ter-
races are needed in some areas. Capability unit IVe-3; pas-
ture and hayland suitability group 9A; Deep Sand Savannah
range site; woodland suitability group 500.

Ennis Series

The Ennis series consists of well-drained, nearly level
soils on flood plains. These soils formed under a cover of

mixed hardwoods and an understory of tall grasses in allu- -

vium from limestone, shale, sandstone, and loess. They are
subject to flooding.

In a representative profile the surface layer is 6 inches of
dark grayish-brown loam. The upper part of the subsoil, to a
depth of 24 inches, is dark yellowish-brown loam. The low-
er part is brown silt loam and loam and extends to a depth of
40 inches. The underlying material is very dark gray silty
clay loam.

Ennis soils are moderately permeable. Available water
capacity is high.

Representative profile of Ennis loam, 270 feet south and
355 feet west of the NE. corner of sec. 20, T.1N.,R.9E.:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) loam, grayish
brown (10YR 5/2) dry; weak, medium, granular structure; fria-
ble, hard; few bodies of dark yellowish brown (10YR 4/4);
slightly acid; clear, smooth boundary.

B1—6 to 24 inches, dark yellowish-brown (10YR 4/4) loam, light yel-
lowish brown (10YR 6/4) dry; weak, coarse, subangular blocky
structure; very friable, hard; medium acid; gradual, smooth
boundary.

B21—24 to 31 inches, brown (10YR 4/3) silt loam, pale brown (10YR
6/3) dry; few, medium, faint, dark yellowish-brown (10YR 4/4)
mottles; weak, medium, subangular blocky structure; friable,
very hard; medium acid; gradual, smooth boundary.

B22--31 to 40 inches, brown (10YR 4/3) loam, pale brown (10YR 6/3)
dry; common, medium and fine, faint, dark grayish-brown
(10YR 4/2) and dark yellowish-brown (10YR 4/4) mottles;
weak, medium, subangular blocky structure; friable, very
hard; medium acid; gradual, smooth boundary.

Cg—40 to 60 inches, very dark gray (10YR 3/1) silty clay loam, gray
(10YR 5/1) dry; common, medium, faint, dark-gray (10YR 4/1)
mottles and common, medium, distinct, dark yellowish-brown
(IOYR 4/4) mottles; massive; firm, extremely hard; few, fine,
iron-manganese concretions; medium acid.

The Al or Ap horizon is dark grayish brown to dark yellowish
brown. It is less than 10 inches thick. Reaction in this horizon is slight-
ly acid to strongly acid. The B horizon is brown to dark yellowish-
brown loam or silt loam. Reaction in the B! horizon is strongly acid to
medium acid. The B2 horizon is very fine sandy loam, loam, silt loam,
or sandy clay loam. Mottles are brownish, reddish, and grayish. Gray-
ish mottles are below a depth of 24 inches. Reaction is strongly acid to
medium acid in the B2 horizon. The Cg horizon is very dark gray to
strong-brown loam to silty clay loam. Reaction is strongly acid to me-
dium acid. Mottles in this horizon are brownish, grayish, or yellowish.

Ennis soils are more sandy and have better internal drainage than
associated Lanton or Lightning soils. They lack the distinct stratifica-
tion of similar Robinsonville soils.

Ennis loam (0 to 1 percent slopes) (En).—This nearly level

soil is on flood plains. It is subject to flooding once every 1
to S years.
_ Included with this soil in mapping are small areas of Rob-
insonville soils that range in texture from silt loam to fine
sandy loam and small areas of Lanton silt loam. Also includ-
ed are areas of soils that have a profile similar to that of
Ennis loam, except that they have gray colors at depths
above 40 inches.

This Ennis soil is used dominantly for tame pasture and
range but is also suitable for alfalfa, cotton, corn, grain

sorghum, peanuts, small grain, and trees. Management
practices are needed that maintain soil structure and fertility
and protect the soil from the overflow of streams. To main-
tain production and improve soil structure, it ts necessary to
return crop residue to the soil, keep tillage to a minimum,
and apply fertilizer. Terraces for diverting water flowing
from adjacent uplands are also necessary. Capability unit
IIw-1; pasture and hayland suitability group 2A; Loamy
Bottomland range site; woodland suitability group 307.

Ferris Series, Acid Surface Variant

This acid surface variant from the normal Ferris series is
on uplands and is gently sloping. It is somewhat excessively
drained. This vartant formed under a cover of tall and mid
grasses in material weathered from clayey sediment, shaly
clay, or massive clay beds. It is noncalcareous to a depth of
40 1nches.

In a representative profile the surface layer is 7 inches of
very dark grayish-brown silty clay. Below, to a depth of 65
inches, is olive-brown clay.

Permeability is very slow in this soil. Available water
capacity is high. _

Representative profile of Ferris silty clay, acid surface
variant, 3 to 5 percent slopes, 120 feet south and 1,675 feet
west of the NE. corner of sec. 18, T.1S.,R.9E.:

Ap—0to 7 inches, very dark grayish-brown (2.5Y 3/2) silty clay, gray-
ish brown (2.5Y 4/2) dry; weak, coarse, blocky structure; very
firm, extremely hard; few, fine, iron-manganese concretions;
slightly acid; clear, smooth boundary.

ACI1—7 to 15 inches, olive-brown (2.5Y 4/4) clay, light olive brown
(2.5Y 5/4) dry; few, fine and medium, distinct, yellowish-
brown (10YR 5/6) mottles; most ped interiors are slightly
darker in color; weak, coarse, blocky structure; very firm, ex-
tremely hard; many cracks coated with dark grayish-brown
(2.5Y 4/2) and very dark grayish-brown (2.5Y 3/2) silty clay;
few slickensides; few, fine and medium, iron-manganese con-
cretions; few smooth pebbles slightly acid; gradual, wavy
boundary.

AC2—15 to-30 inches, olive-brown (2.5Y 4/4) clay, light olive brown
(2.5Y 5/4) dry; ped interiors are slightly darker in color; weak,
coarse, blocky structure; very firm, extremely hard; many
cracks coated with very dark grayish-brown (2.5Y 3/2) and
dark grayish-brown (2.5Y 4/2) silty clay; few intersecting slick-
ensides; few, fine and medium, iron-manganese concretions;
few smooth pebbles; neutral; gradual, wavy boundary.

AC3—30 to 43 inches, olive-brown (2.5Y 4/4) clay, light olive brown
(2.5Y 5/4) dry; most ped interiors are slightly darker in color;
weak, coarse, blocky structure; very firm, extremely hard; few
cracks coated with dark grayish-brown (2.5Y 4/2) silty clay;
few intersecting slickensides; few, fine and medium, iron-man-
ganese concretions; few smooth pebbles; moderately alkaline;
gradual, wavy boundary.

C—43 to 65 inches, olive-brown (2.5Y 4/4) clay, light olive brown
(2.5Y 5/4) dry; few, fine, distinct, olive-yellow mottles; ped
interiors are slightly darker in color; massive; very firm, ex-
tremely hard; few slickensides; few pockets of soft powdery
caléium carbonate and gypsum; few, fine and medium, iron-
manganese concretions; few smooth gravel fragments; moder-
ately alkaline.

The At or Ap horizon is very dark gray to very dark grayish brown
and is less than 10 inches thick. Reaction in this horizon is slightly acid
to moderately alkaline. The AC horizon ranges in color from brown to
olive. The upper part of .the AC horizon is slightly acid to neutral but
ranges to moderately alkaline as depth increases. In places the lower
part of the AC horizon is calcareous. Calcareous shaly clay or massive
calcareous claybeds are at a depth of 40 inches or more.

This soil has a thinner and generally browner A horizon than asso-
ciated Burleson soils.

Ferris silty clay, acid surface variant, 3 to 5 percent slopes

(FeC).—This gently sloping soil is on uplands. Included in
mapping, and making up about 15 percent of the mapped
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areas, are soils that have a silty clay loam surface layer but
are otherwise similar to this variant of the Ferris series.

This soil is presently used for tilled crops and grass but is
suited to cotton, grain sorghum, small grain, tame pasture,
and range.

Management practices are needed that improve soil struc-
ture, reduce crusting, increase water intake, and reduce
erosion. A cropping system that includes crops that produce
large amounts of residue is needed. The crop residue should
be returned to the soil to improve structure, increase water
intake, and prevent surface crusting. Use of terraces and
contour tillage is necessary, but tillage should be timely and
kept to a minimum. Large cracks form in the surface when
this soil is dry. Capability unit I1le-3; pasture and hayland
suitability group 7A; Blackclay Prairie range site; woodland
suitability group 500.

Hartsells Series

The Hartsells series consists of well-drained, very gently
sloping to sloping soils on uplands. These soils formed un-
der a cover of oaks and an understory of tall grasses in ma-
terial weathered from sandstone.

In a representative profile the surface layer is 7 inches of
dark grayish-brown fine sandy loam. The subsurface layer
extends to a depth of 11 inches and is brown fine sand
loam. The upper part of the subsoil that extends to a dept
of 17 inches is yellowish-brown sandy loam. The lower gart
is yellowish-brown sandy clay loam to a depth of 36 inches.
The underlying material 1s sandstone.

Permeability in Hartsells soils is moderately rapid. Avail-
able water capacity is moderate to high.

Representative profile of Hartsells fine sandy loam, 3 to 5
percent slopes, 270 feet south and 60 feet east of the NW.
corner of sec. 14, T.2N.,R.9E.:

Ap—a0 to 7 inches, dark grayish-brown (10YR 4/2) fine sandy loam,
light brownish gray (10YR 6/2) dry; weak, fine, granular struc-
ture; very friable, soft; strongly acid; clear, smooth boundary.

A2—7 to 11 inches, brown (10YR 4/3) fine sandy loam, pale brown
(10YR 6/3) dry: weak, fine, granular structure; very friable,
soft; strongly acid; clear, wavy boundary.

B1—11 to 17 inches, yellowish-brown (10YR 5/4) sandy loam, light
yellowish brown (10YR 6/4) dry; weak, medium, subangular
blocky structure; friable, hard; many peds coated with brown
(10YR 4/3) siftings from the A2 horizon; very strongly acid;
gradual, smooth boundary.

B21t—17 to 30 inches, yellowish-brown (10YR 5/6) sandy clay loam,
brownish yellow (10YR 6/6) dry; weak to moderate, medium,
subangular blocky structure; friable, hard; clay films bridging
sand grains and patchy clay films on faces of peds; very strong-
ly acid; gradual, smooth boundary.

B22t—30 to 36 inches, yellowish-brown (10YR 5/6) sandy clay loam,
brownish yellow (10YR 6/6) dry; few, fine and medium, dis-
tinct, strong-brown (7.5YR 5),6) mottles; weak, medium,
subangular blocky structure; friable, hard; patchy clay films on
faces of peds, few sandstone fragments; very strongly acid;
abrupt, wavy boundary.

R—36 inches, yellowish-brown (10YR 5/6) and yellowish-red (S5YR
4/6) sandstone.

The Ap horizon is dark grayish-brown to grayish-brown fine sandy
loam or sandy loam. Reaction in this horizon is strongly acid to very
strongly acid. The A2 horizon is pale brown to yellowish brown, and
reaction is strongly acid to very strongly acid. The B2t horizon is
strong-brown, yellowish-brown, or dark yellowish-brown sandy clay
loam or loam. The lower part of the B horizon has few to common
brownish or reddish mottles. In places a gradational B3 horizon that is
similar to the B2t horizon but slightly less clayey is immediately above
the sandstone. Depth to the sandstone is 20 to 40 inches.

Hartsells soils are not so deep as associated Konawa soils and simi-
lar Stidham or Dougherty soils. They have B2t horizons that are less
clayey and are yellower than associated Homa soils.

Hartsells fine sandy loam, 1 to 3 percent slopes (HaB).—
This very gently sloping soil is on uplands. It has a profile
similar to the one described as representative for the series,
but the combined thickness of the surface layer and subsoil
in this soil is about 5 inches thinner.

Included with this soil in mapping are areas of Homa fine
sandy loam. Also included are areas of soils in which the
surface layer and subsoil combined are 10 to 20 inches thick
or more than 40 inches thick. The soils in the latter areas are
otherwise similar to the soil described as representative of
the Hartsells series. The Homa inclusions make up about 5
percent of the mapped areas, and the other inclusions make
up about 10 percent.

This Hartsells soil is used dominantly for tame pasture
and range but is also suitable for cotton, corn, grain sor-
ghum, peanuts, and small grain,

Management practices are needed that maintain fertility
and soil structure and provide protection against erosion.
The erosion hazard can be reduced by terracing, contour
farming, and stripcropping and by the proper use of crop
residue and fertilizer. Plant cover Kelps to control soil blow-
ing and water erosion in winter and spring. Sown crops can
be grown continuously if fertilizer is used and crop residue
is returned to the soil annually.

Terracing, contour farming, and keeping tillage to a mini-
mum are required where row crops are grown. Capability
unit Ile-1; pasture and hayland suitability group 8B; Sandy
Savannah range site; woodland suitability group 4ol.

Hartsells fine sandy loam, 3 to 5 percent slopes (HaC).—
This gently sloping soil is on uplands. It has the profile de-
scribed as representative of the series.

Included with this soil in mapping, and making up about
10 percent of the mapped areas, are soils similar to this
Hartsells soil except that the combined thickness of the sur-
face layer and subsoil is more than 40 inches. Also included,
and making up about 5 percent of the mapped areas, are
soils similar to this Hartsells soil except that the combined
thickness of the surface layer and subsoil is 10 to 20 inches.
In addition, small areas of Homa soils were included in
mapping.

This Hartsells soil is used for tame pasture and range but
is also suitable for cotton, corn, grain sorghum, peanuts,
and small grain.

Management practices that maintain fertility, maintain
soil structure, and provide protection against erosion are
needed. The hazard of erosion can be reduced by terracing,
contour farming, stripcropping, and returning crop residue
to the soil. Plant cover is needed to help control soil blowing
and water erosion in winter and spring. The use of crop resi-
due and fertilizer help to conserve moisture and maintain
soil structure. Capability unit IIle-1; pasture and hayland
suitability group 8B; Sandy Savannah range site; woodland
suitability group 4ol.

Hartsells fine sandy loam, 2 to 5 percent slopes, eroded
(HaC2).—This moderately eroded, very gently sloping and
gently sloping soil is on uplands. It has a profile similar to
the one described as representative for tEe series except
that part of the surface layer has been removed by erosion.
In some areas there are crossable gullies where sheet ero-
ston occurs, and the surface layer and subsoil have been
mixed by tillage.
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Included with this soil in mapping are minor uncrossable
gullies, areas of eroded Homa fine sandy loam that make up
about 5 percent of the mapped areas, and small areas of
rock outcrop. Also included, making up about 5 percent of
the mapped areas, are areas of soils similar to Hartsells soils
except that the thickness of the surface layer and subsoil
combined is more than 40 inches.

This Hartsells soil is used dominantly for tame pasture
and range, but is also suitable for cotton, corn, grain sor-
ghum, peanuts, and small grain. Intensive management is
needed for protection against erosion. Terracing, contour
farming, returning crop residue to the soil, and applying fer-
tilizer are needed practices. Plant cover helps protect
against soil blowing and water erosion in winter and spring.
Deterioration of soil structure and loss of fertility can be
controlled by the foregoing practices. Capability unit ITle-2;
pasture and hayland suitability group 8B; Sandy Savannah
range site; woodland suitability group 4o1.

Hartsells soils, 2 to 6 percent slopes, severely eroded
(HeC3).—This severely eroded, very gently sloping to slop-
ing soils are on uplands. They have a profile similar to the
one described as representative for the series, but about 40
percent of the mapped area has lost the surface layer
through erosion or has many uncrossable gullies. The sur-
face layer in uneroded areas is fine sandy loam and sandy
loam. Uncrossable gullies are 2 to 5 feet deep and are at in-
tervals of 25 to 150 feet.

Included with these soils in mapping are areas of a soil
that has a profile similar to the representative Hartsells soil,
but the thickness of the surface layer and subsoil combined
is 10 to 20 inches. This inclusion makes up about 10 percent
of the mapFed areas. Also included in some mapped areas
are areas of severely eroded Homa soils. These areas make
up about 5 percent of the mapped areas.

These Hartsells soils are so severely eroded that they are
not suitable for cultivation and should be returned to perma-
nent vegetation. Tame pasture and range can be established
if the banks of gullies are sloped, runoff from higher areas is
diverted, critical areas are mulched with plant residue, and
fertilizer is applied. The quality of grasses can be main-
tained or improved by controlling brush, using suitable graz-
ing practices, and providing protection from fire. These
soils are suitable for use as woodland but the native hard-
wood trees are of poor quality and grow slowly. Capability
unit Vle-2; pasture and hayland suitability group 8F; Erod-
§d3Sandy Savannah range site; woodland suitability group

c3e.

Homa Series

The Homa series consists of moderately well drained,
very gently sloping to steep soils on uplands. These soils
formed under a cover of oaks and an understory of tall
grasses in material weathered from shale and clay.

Ina reEresenyatlve profile the surface layer is 5 inches of
very dark grayish-brown and brown fine sandy loam. The
subsoil, which extends to a depth of 40 inches, is clay, and
color ranges from yellowish red in the upper part to strong
brown and light olive brown in the lower part. The underly-
ing material 1s a mottled, gray, light olive-brown, and pale-
olive clay.

Permeability is slow in Homa soils. Available water ca-
pacity is high.

Representative profile of Homa fine sandy loam, in an
area of Homa soils and Rock outcrop, moderately steep,
f1r501f§et f{)ult{\Eand 360 feet east of the NW. corner of sec. 3,

A1—0 to 2 inches, very dark grayish-brown (10YR 3/2) fine sandy
loam, grayish brown (10YR 5/2) dry; moderate, fine and medi-
um, granular structure; very friable, slightly hard; few, coarse,
sandstone fragments; medium acid; clear, wavy boundary.

A2—2 to 5 inches, brown (10YR 4/3) fine sandy loam, pale brown
(10YR 6/3) dry; weak, medium, granular structure; very fria-
ble, slightly hard; few, coarse, sandstone fragments, few bod-
ies of very dark grayish-brown (10YR 3/2) fine sandy loam;
strongly acid; clear, wavy boundary.

B21t—35 to 20 inches, yellowish-red (S5YR 4/6) clay, yellowish red
(5YR 5/6) dry; common, fine and medium, distinct, brown
(10YR 5/3) mottles that have gray (10YR 5/1) centers; moder-
ate, medium, blocky structure; extremely firm, extremely
hard; clay films or pressure faces on peds; very strongly acid;
gradual, wavy boundary.

B22t—20 to 32 inches, strong-brown (7.5YR §/6) clay, reddish yellow
(7.5YR 6/6) dry; common, medium, distinct, pale-brown
(10YR 6/3) and gray (10YR 5/1) mottles; moderate, medium
and coarse, blocky structure; extremely firm, extremely hard;
clay films or pressure faces on peds; few iron-manganese con-
cretions; strongly acid; gradual, wavy boundary.

B3-—32 to 40 inches, light olive-brown (2.5YR 5/4) clay, light yellowish
brown (2.5Y 6ﬁ1) dry; common, medium and coarse, distinct,
gray (10YR 5/1) and olive-gray (5Y 5/2) mottles; weak, medi-
um, blocky structure; extremely firm, extremely hard; patchy
clay films or pressure faces on peds; few, fine, iron-manganese
concretions; slightly acid; gradual, wavy boundary.

C—40 to 60 inches, coarsely mottled gray (10YR 5/1), light olive-
brown (2.5Y 5/6), and pale-olive (5Y 6/4) clay; massive; ex-
tremely firm, extremely hard; bedding planes that have strata
of hard shale evident; neutral.

The Al horizon is very dark grayish-brown to brown loam or fine
sandy loam. Reaction is strongly acid to slightly acid. The A2 horizon
is dark grayish-brown to light yellowish-brown sandy loam, very fine
sandy loam, or loam. Reaction in the A2 horizon is very strongly acid
to medium acid. The upper part of the B2t horizon is dark reddish-
brown to strong-brown, and mottles are grayish and brownish. Reac-
tion is very strongly acid to medium acid. The lower part of the B2t
horizon is dark reddish brown to yellowish brown. Few to many gray-
ish, brownish, and reddish mottles are present. Reaction is strongly
acid to slightly acid. The B3 horizon is dark gray to iight olive brown,
and reaction is strongly acid to mildly alkaline. The C horizon is dark
gray to olive, and reaction is slightly acid to moderately alkaline. Bed-
ding planes are evident in the weathered clayey shale or shaly clay.
The solum is 30 to 55 inches thick.

Homa soils have a more clayey B2t horizon than associated Hart-
sells soils or similar Chaney soils.

Homa-Hartsells complex, 2 to 5 percent slopes (HhC).—
About 65 percent of this unit is Homa loam and Homa fine
sandy loam, and about 25 percent is Hartsells fine sandy
loam and Hartsells sandy loam. These very gently sloping
soils are on uplands.

The profile of the Hartsells soil is similar to that described
as representative for the series, but the surface layer and
subsoil combined are about 5 inches thinner (fig. 3).

Included with this soil in mapping are areas of a soil that
has a profile similar to that described as representative for
the Hartsells series, but the thickness of the surface layer
and subsoil combined is 10 to 20 inches. Also included are
small areas of Rock outcrop.

This Homa-Hartsells complex is used dominantly for
tame pasture and range but is also suitable for sorghum and
small grain. _

Management practices are needed that maintain fertility
and soil structure, reduce erosion, and conserve moisture.
Intensive erosion-control practices are needed. Terracing,
contour farming, fertilizing, using close-growing crops, re-
turning crop residue to the soil annually, and using mini-
mum tillage help to control erosion, conserve moisture, and
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Figure 3.—Profile of Hartsells fine sandy loam in the Homa-Hartsells com-
plex, 2 to 5 percent slopes.

maintain fertility and soil structure. Capability unit IVe-4;
pasture and hayland suitability group 8B; Sandy Savannah
range site; woodland suitability group 401.

Homa soils and Rock outcrop, moderately steep (HoE).—
Homa soils make up about 65 percent of the acreage of this
mapping unit and Rock outcrop about 12 percent. The
mapped areas are on uplands. The Homa soils have the pro-
file described as representative for the Homa series. The
Rock outcrop is sandstone bedrock. i

Included with this soil in mapping, and making up 7 per-
cent of the mapped areas, are areas of Hartsells fine sandy
loam. Also included are areas of soils that have a profile
similar to the one described as representative for the Hart-
sells series except that the combined thickness of the sur-
face layer and subsoil is 10 to 20 inches. The latter inclu-
sions make up 9 percent of the mapped areas. Additional in-
clusions, and making up 7 percent of the mapped areas, are
areas of soil that has a profﬁe similar to the one described as
representative for the Homa series except that the com-
bined thickness of the surface layer and subsoil is less than
30 inches, or the upper part of the subsoil is yellowish
brown. ) i

This undifferentiated soil group is suited to range and
woodland. The less sloping, less stony areas of the Homa
soils are suited to tame pasture. Quality of the native grass
can be maintained or improved by controlling brush and
grazing and by providing protection against fire. The native
hardwood trees are of poor quality and grow slowly. Capa-
bility unit VIIs-1; pasture and hayland suitability group 8B;
Sandy Savannah range site; woodland suitability group 5x9.

Homa soils and Rock outcroE, steep (HoF).—Homa loam
and Homa fine sandy loam make up about 55 percent of the
acreage of this mapping unit and Rock outcrop about 15

percent. The areas are on uplands. The Homa soils have a
profile similar to the one described as representative for the
Homa series, but the combined thickness of the surface lay-
er and subsoil is about 5 inches thinner. The Rock outcrop is
sandstone bedrock.

Included with these soils in mapping, and making up
about 25 percent of the mapped areas, are areas of soils that
have a profile similar to the one described as representative
for the Homa series. In these soils, however, the combined
thickness of the surface layer and subsoil is less than 30
inches, or the upper part of the subsoil is yellowish brown.
Also included, and making up 5 percent of the mapped
areas, are areas of soil where the combined thickness of the
fine sandy loam surface layer and subsoil is 6 to 15 inches.

This undifferentiated soil group is suited to range and
woodland. The quality of native grass can be maintained or
improved by controlling brush and grazing and by providing
protection against fire. Native hardwood trees are of poor
quality and grow slowly. Capability unit VIIs-2; not in a pas-
ture and hayland suitability group; Savannah Breaks range
site; woodland suitability group 5x9.

Kaufman Series

~The Kaufman series consists of somewhat poorly

drained, nearly level soils on flood plains. These soils
formed in material weathered from clayey sediment under a
cover of various kinds of trees and an understory of tall
grasses. They are subject to flooding. .

In a representative profile the surface layer is very dark
gray silty clay and extends to a depth of 30 inches. The sub-
soil, which extends to a depth of 50 inches, is very dark gray
31]1ty clay. The underlying material is very dark gray silty
clay.

Kaufman soils are very slowly permeable. Available wa-
ter capacity is high.

Representative profile of Kaufman silty clay, 375 feet
west and 1,320 feet north of the SE. corner of sec. 9, T. |

“S.,R.9E.;

Ap—0 to 5 inches, very dark gray (I0YR 3/1) silty clay, dark gray
(10YR 4/1) dry; weak, medium and fine, blocky structure; vety
firm, very hard; mildly alkaline; clear, smooth boundary.

Al1—=5 to 17 inches, very dark gray (N 3/0) silty clay, dark gray (N
3/0) dry: common, medium, distinct, strong-brown (7.5YR 5/6)
mottles; weak, coarse, blocky structure; extremely firm, ex-
tremely hard; common slickensides; few lime concretions:
few, medium, iron-manganese concretions; mildly alkaline:
gradual, wavy boundary.

A12—17 to 30 inches, very dark gray (N 3/0) silty clay, dark gray (N
3/0) dry: common, medium, distinct, strong-brown (7.5YR 5/6)
mottles: weak, coarse, blocky structure; extremely firm, ex-
tremely hard: common slickensides: few lime concretions:
few, medium, iron-manganese concretions:; mildly alkaline:
gradual, wavy boundary.

Bg—30 to 50 inches, very dark gray (N 3/0) silty clay, gray (N 4/0) dry;
common. medium and coarse. distinct, strong-brown (7.5YR
5/6) mottles: weak. coarse. blocky structure; extremely firm,
extremely hard; common lime concretions; few, medium, iron-
manganese concretions; moderately alkaline; gradual, wavy
boundary.

Cg—501to 75 inches very dark gray (N 3/0) silty clay, dark gray (N 4/0)
dry: few. medium. distinct, dark-brown (7.5YR 3/2) mottles:
massive: very firm. extremely hard; calcareous: moderately
alkaline.

The A horizon is black to very dark gray . Reaction is slightly acid to
mildly alkaline. The Bg and Cg horizons are gray to very dark gray silty
clay or clay that has grayish, brownish. or yellowish mottles. Reaction
is mildly alkaline to moderately alkaline. and pockets, lenses. or con-
cretions of lime are below a depth of 24 inches. Thickness of the solum
ranges from 40 to 70 inches.
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The Kaufman soils are more clayey throughout than associated Lan-
ton soils. They have a more clayey A horizon than similar Lightning
soils.

Kaufman silty clay (0 to 1 percent slopes) (Ka).—This
nearly level so1l is on flood %lains. It has the profile de-
scribed as representative for the series (fig. 4). This soil is

subject to damaging floods and is wet in spring.

Figure 4.—Profile of Kaufman silty clay. Note the numerous cracks in the dry
soil material.

Included with this soil in mapping, and making up 10 per-
cent of the mapped areas, are areas of Lanton silty clay
loam. Also included, and making up 5 percent of the
mapped areas, are areas of soils that have a profile similar to
the one described as representative of Kaufman series but
that have brown colors.

This Kaufman soil is used dominantly for small grain,
pecans, tame pasture, range, and woodland but is also suita-
ble for alfalfa, cotton, corn, grain sorghum, and soybeans.
Management is needed that controls wetness, maintains soil
structure, and protects the soil from overflowing streams.
Returning crop residue to the soil helps to improve soil
structure. Surface drains generally are sufficient for control-
ling wetness. Water often remains on the surface for several
days after rains. This clayey soil is difficult to till, and tillage
should be timely and kept to a minimum. Capability unit
IIIw-1; pasture and haygmd suitability group 1A; Heavy
Bottomland range site; woodland suitability group 2wé.

Konawa Series

The Konawa series consists of well-drained, very gently
sloping and gently sloping soils on uplands. These soils

formed under a cover of oaks and an understory of tall
grasses in material weathered from sandy or loamy sedi-
ment.

In a representative profile the surface layer is dark-brown
fine sandy loam and extends to a depth of 7 inches. The next
layer, to a depth of 13 inches, is dark yellowish-brown fine
sandy loam. The upper part of the subsoil, to a depth of 42
inches, is yellowish-red sandy clay loam. The lower part 1s
yellhowish-red fine sandy loam. It extends to a depth of 65
inches.

Konawa soils are moderately permeable. Available water
capacity is high.

Representative profile of Konawa fine sandy loam, 2 to 5
percent slopes, 105 feet east and 735 feet north of the SW.
cornerof sec. 29, T.2N,,R. 11 E.:

Ap—0 to 7 inches, dark-brown (10YR 4/3) fine sandy loam, pale brown
(10YR 6/3) dry; weak, fine, granular structure; very friable,
soft; slightly acid; clear, smooth boundary.

A2—7 to 13 inches, dark yellowish-brown (10YR 4/4) fine sandy loam,
light yellowish brown (10YR 6/4) dry; weak, fine, granular
structure; very friable, slightly hard; few bodies of brown
(10YR 4/3) and very dark brown (10YR 3/3); slightly acid;
clear, wavy boundary.

B21t—13 to 32 inches, yellowish-red (SYR 4/6) sandy clay loam, yel-
lowish red (SYR 5/6) dry; weak, coarse, prismatic structure
parting to weak, coarse, blocky; firm, hard; clay films bridging
sand grains of faces of peds; few, fine, iron-manganese concre-
tions; medium acid; diffuse, smoéth boundary.

B22t—32 to 42 inches, yellowish-red (SYR 4/6) sandy clay loam, red-
dish yellow (SYR 6/6) dry; weak, coarse, subangular blocky
structure; firm, hard; clay films bridging grains and coating
some peds; few, medium, iron-manganese concretions; medi-
um, acid: diffuse, smooth boundary.

B3—42 to 65 inches, yellowish-red (5YR 5/6) fine sandy loam, reddish
yellow (SYR 6/6) dry; weak, coarse, subangular blocky struc-
ture; friable, hard; medium acid.

The Ap or Al horizon is dark grayish brown to pale brown. Reaction
is medium acid to slightly acid. The A2 horizon has slightly lighter
colors than the Ap horizon. Reaction in this horizon is medium acid to
slightly acid. The B2t horizon is reddish-brown to strong-brown fine
sandy loam or sandy clay loam.

The Konawa soils are thinner and have a more loamy A horizon than
similar Stidham or Dougherty soils. They have a thicker solum and a
more reddish B2t horizon than associated and similar Hartsells soils.
They are less clayey in the B2t horizon than associated Chaney soils.

Konawa fine sandy loam, 2 to 5 percent slopes (KoC).—
;I‘hls very gently sloping and gently sloping soil is on up-
ands.

Included with this soil in mapping, and making up 10 per-
cent of the mapped areas, are areas of soils that have a pro-
file similar to the one described as representative for the
Konawa series except that the subsoil is more clayey. Also
included are small areas of Dougherty loamy fine sand and
Stidham loamy fine sand.

This Konawa soil is used primarily for tame pasture but is
also suitable for corn, cotton, grain sorghum, peanuts,
range, and small grain. Management practices are needed
that maintain fertility and soil structure and protect against
erosion. Terracing, contour farming, stripcropping, and re-
turning crop residue to the soil help to control erosion. Plant
cover protects against soil blowing and water erosion in
winter and spring. Applying fertilizer and returning crop
residue to the soil conserve moisture, maintain soil struc-
ture, and reduce erosion. Capability unit [Ile-1; pasture and
hayland suitability group 8B; Sandy Savannah range site;
woodland suitability group 500.
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Lanton Series

The Lanton series consists of poorly drained, nearly level
to gently sloping soils on flood plains. These soils formed
under a cover 0? different kinds of trees and an understory
of tall grasses. The material in which they formed was
weathered from clayey or loamy sediment. Soils of this
series are subject to flooding.

In a representative profile the surface layer is very dark
grayish-brown and very dark gray silt loam to a depth of 20
inches. Below this, to a depth of 38 inches, is very dark gray
silty clay loam. The underlying material is dark-gray clay

Permeability is slow in Lanton soils. Available water ca-
pacity is high.

Representative profile of Lanton silt loam, 155 feet south
elm%l,OSS feet east of the NW. corner of sec. 17, T. 3N, R.

1E.:

Ap—O0to 7 inches, very dark grayish-brown (10YR 3/2) silt loam, gray-
ish brown (10YR 5/2) dry; weak, medium and fine, granular
structure; friable, very hard; few dark grayish-brown (10YR
4/2) earthworm casts; slightly acid; clear, smooth boundary.

A11—7 to 20 inches, very dark gray (10YR 3/1) silt loam, dark gray
(10YR 4/1) dry; few, medium and fine, faint, dark-brown
(10YR 3/3) mottles; weak, medium, subangular blocky struc-
ture; friable, very hard; few dark grayish-brown (10YR 4/2)
earthworm casts; many ped faces have coatings of very dark
grayish-brown (10YR 3/2) silt loam; few, fine, iron-manganese
concretions; slightly acid; gradual, smooth boundary.

A12—20 to 38 inches, very dark gray (10YR 3/1) silty clay loam, gray
(10YR 5/1) dry; common, medium and fine, distinct, strong-
brown (7.5YR 5/6) mottles and common, medium and fine,
faint, gray (10YR5/1) mottles; weak, medium, subangular
blocky structure; firm, very hard; few earthworm casts; few,
fine and medium, iron-manganese concretions; slightly acid;
diffuse, smooth boundary.

Cg—38 to 62 inches, dark-gray (10YR 4/1) clay, gray (10YR 6/1) dry;
common, medium and coarse, faint, very dark gray (10YR 3/1)
mottles and distinct, brown (7.5YR 5/4) mottles; massive; firm,
very hard; patchy films and thin silt coatings on faces of
cracks; few, fine and medium, iron-manganese concretions;
slightly acid.

The A horizon is very dark grayish-brown to black silt loam and silty
clay loam. In places the Ap horizon is dark brown in color. The Ap or
Al1l horizon has common, brownish, grayish, and, in places, reddish
mottles. Reaction in the A horizon is slightly acid to neutral. Thickness
of the dark A horizon exceeds 24 inches. The Cg horizon is variable in
color, ranging from very dark gray to grayish brown, and it has faint
and distinct grayish and brownish mottles. Reaction in this horizon is
slightly acid to neutral.

Soils in mapping unit Lc near stream channels are outside the de-
fined range for the Lanton series. These soils have better surface
drainage than Lanton soils, and carbonate concretions generally are
between depths of 30 and 60 inches. They are enough like the Lanton
series in morphology, composition, and behavior, however, so that a
new series is not warranted.

Lanton soils are less clayey than associated Kaufman soils. They
have a thicker A horizon than associated Robinsonville, Lightning, and
Ennis soils.

Lanton silt loam (0 to 1 percent siopes) (La).—This soil is
on flood plains. It has the profile described as representative
for the series. This soil is subject to damaging floods and is
wet in spring.

Included with this soil in mapping, and making up 10 per-
cent of the mapped areas, are areas of soils that have a pro-
file similar to tﬁe one described as representative for the se-
ries except that the surface layer is less than 24 inches thick.
Also included, and making up 5 percent of the mapped
areas, are areas of Ennis loam.

This Lanton soil is used dominantly for tame pasture and
range but is also suitable for alfalfa, corn, cotton, grain
sorghum, peanuts, small grain, and woodland. Management
practices are needed that control wetness, maintain soil
structure, and protect the soil from overflowing streams.

Crop residue should be returned to the soil to improve the
soil structure. Tillage should be timely and kept to a mini-
mum. Surface drainage is sufficient for controlling soil wet-
ness. Capability unit IITw-2; pasture and hayland suitability
group 2A; Loamy Bottomland range site; woodland-suitabil-
1ty group 2w6.

Lanton silty clay loam, moderately wet (0 to 1 percent
slopes) (Lc).—This soil is on flood plains. It has a profile
similar to the one described as representative for the series
except that it has a silty clay loam surface layer, and it has a
higher concentration of calcium carbonate at depths be-
tween 30 and 60 inches. Also, this soil has better surface
drainage. It is subject to damaging floods.

Included with this soil in mapping, and making up 5 per-
cent of the mapped areas, are areas of soils that have a pro-
file similar to the one described as representative for the
Lanton series except that the surface layer is less than 24
inches thick. Also included, and making up 10 percent of the
mapped areas, are areas of sotls that have a texture of loam
and sandy loam. Small areas of Kaufman silty clay also are
included.

This Lanton soil is used dominantly for crops and tame
pasture but is suitable for alfalfa, corn, cotton, grain sor-
ghum, peanuts, range, soybeans, tame pasture, and small
grain. Management practices are needed that protect this
soil from overflowing streams, control wetness, and main-
tain soil structure. Crop residue should be returned to the
soil to improve soil structure. Tillage should be timely and
kept to a minimum. Surface drainage is sufficient for con-
trolling soil wetness. Capability unit [Iw-2; pasture and hay-
land suitability group 2A; Loamy Bottomland range site;
woodland suitability group 500.

Lightning Series

The Lightning series consists of poorly drained and some-
what poorly drained, nearly level soils on flood plains.
These soils formed under a cover of different kinds of trees
and an understory of tall grasses. The material in which they
formed was weathered from loamy or clayey alluvium.
These soils are subject to flooding.

In arepresentative profile the surface layer is dark-gray silt
loam that extends to a depth of 6 inches. The upper part of
the subsoil, to a depth of 25 inches, is very dark gray silty
clay. The lower part, to a depth of 45 inches, is darK-gray
silty clay loam. The underlying material is dark grayish-
brown silty clay loam.

Permeability is very slow in Lightning soils. Available
water capacity is high.

Representative profile of Lightning siit loam, 650 feet east
?{ndlg,ém feet south of the N. W. corner of sec. 4, T. 2 N.,

Ap—0to 6 inches, dark-gray (10YR 4/1) silt loam, gray (10YR 6/1) dry;
weak, medium and fine, granular structure; friable, hard;
slightly acid; clear, smooth boundary.

B2t—6 to 25 inches, very dark gray (10YR3/1) silty clay, gray
(10YR 5/1) dry; moderate, medium, blocky structure; very
firm, extremely hard; clay films on most faces of peds; slightly
acid; gradual, smooth boundary.

B3-—25 to 45 inches, dark-gray (10YR4/1) silty clay loam, gray
(10YR 5/1) dry; common, medium, faint, dark grayish-brown
(10YR 4/2) and brown (10YR 4/3) mottles; weak, medium,
blocky structure; very firm, very hard; few lenses of powdery
gypsum on faces of peds; few, fine and medium, iron-man-
ganese concretions; slightly acid; gradual, smooth boundary.

C—45 to 70 inches, dark grayish-brown (10YR 4/2) silty clay loam,
light brownish gray (10YR 6/2) dry; few, medium and fine,
faint, dark yellowish-brown (10YR 4/4) and gray (10YR 5/1)
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mottles; weak, coarse, blocky structure; very firm, very hard;
few calcium carbonate concretions; slightly acid.

The A horizon is dominantly gray to dark-gray silt loam, but in
places it is loam and silty clay loam. Reaction is strongly acid to neu-
tral. The Bt horizon is very dark gray to dark gray with brownish mot-
tles in places in the upper part and grayish, brownish, and yellowish
mottles in the lower part. Texture is silty clay loam to clay, and reac-
tion is medium acid to slightly acid. The B3 horizon has color and tex-
ture similar to the B2t horizon, and reaction is medium acid to slightly
acid. The C horizon is very dark gray to light brownish-gray silty clay
loam to clay, and reaction is slightly acid to medium acid.

Lightning soils are more clayey in the B horizon than associated
Lanton and Ennis soils, and they lack the columnar structure and high
sodium content of associated Carytown soils. They are less clayey in
the A horizon than similar Kaufman soils.

Lightning-Carytown complex (0 to 1 percent slopes) (Lt).
—About 75 percent of the acreage in this complex is Light-
ning silt loam, Lightning loam, or Lightning silty clay loam,
and about 25 percent is Carytown silt loam. These soils are
on flood plains. They are wet in spring and are subject to
damage by flooding. The Lightning soil has the profile de-
scribed as representative for the Lightning series (fig. 5).

‘N Lo b ¥

Figure 5.—Profile of Lightning silt loam.

Included with this soil in mapping are areas of Lanton silt
loam that make up about 5 percent of the mapped areas and
small areas of a soil similar to Lightning sotls except that the
surface layer is darker in color.

These soils are used principally for tame pasture and
range. They are also suitable for corn, alfalfa, cotton, grain
sorghum, small grain, and woodland. Management practices

are needed that control wetness, maintain soil structure,
reduce crusting, increase water intake, and provide protec-
tion from overflowing streams. Returning crop residue to
the soil improves structure and reduces crusting. Surface
drainage generally is sufficient for controlling soil wetness.
Tillage should be timely and kept to a minimum. In places
gypsum applications are beneficial. Both soils are in capabil-
ity unit I1Iw-3; both are in pasture and hayland suitability
group 2B; Lightning soil is in Heavy Bottomland range site,
and the Carytown soil is in Shallow Claypan range site; both
soils are in woodland suitability group 3wé6.

Mine Pits and Dumps

Mine pits and dumps (Mp) consists of dumps and trench-
es that remain after coal has been mined. The pits are 10 to
60 feet deep, have nearly vertical sides, and are partly
filled with water. The dump areas are undulating to very
steep, and they consist of various combinations of weath-
ered shale, coal residue, gravel, clay loam, and clay. Reac-
tion of this material is mostly alkaline to neutral.

Most of the dump areas have a sparse cover of bermuda-
grass or annual and perennial native grasses (fig. 6).

Figure 6.—An area of Mine pits and dumps.

Included with this land type in mapping are minor areas of
gravel and limestone quarries.

This land type is suited to range and wildlife habitat and is
used for these purposes. Minor areas are suitable for post
lots. Capability umt VIIs-4; not placed in pasturé and hay-
land suitability group; Coal Strip Mines range site; wood-
land suitability group 500.

Parsons Series

The Parsons series consists of somewhat poorly drained,
nearly level and very gently sloping soils on uplands. These
soils formed under a cover of tall and mid grasses in materi-
al weathered from loamy or clayey sediment.
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In a representative profile the surface layer is a very dark
rayish-brown silt loam to a depth of 8 inches. The subsur-
ace layer extends to a deFth of 12 inches and is dark-gray

silt loam. The upper part of the subsoil is very dark gray and

dark gray clay to a depth of 32 inches; the lower part is dark--

gray clay loam mottled with gray and yellowish brown. It

extends to a depth of 62 inches.

Permeability is very slow in Parsons soils. Available wa-
ter capacity is high.

Representative profile of Parsons silt loam, 0 to 1 percent
slopes, 180 feet west and 2,110 feet south of the NE. corner
of sec.8, T.IN.,R.8E.:

Ap—0to 8 inches, very dark grayish-brown (10YR 3/2) silt loam, gray-
ish brown (10YR 5/2) dry; weak, fine, granular structure; fria-
ble, hard: few, fine, iron-manganese concretions; neutral
(limed); clear, smooth boundary.

A2—8 to 12 inches, dark-gray (10YR 4/1) silt loam; light gray (10YR
6/1) dry: few, fine, faint, gray motties and few, fine, distinct,
yellowish-brown mottles; weak, medium, granular structure;
friable hard; few, fine, iron-manganese concretions; medium
acid; abrupt, smooth boundary.

B21t—12 to 24 inches, very dark gray (10YR3/1) clay, dark gray
(10YR 4/1) dry; few, medium, faint, dark-brown (10YR 3/3)
mottles; weak, coarse, blocky structure; very firm, extremely
hard; patchy clay films on faces of peds; many peds have thin
gray (10YR 5/1) silt loam coatings; medium acid; gradual,
smooth boundary.

B22t—24 to 32 inches, dark-gray (10YR 4/1) clay, gray (10YR 5/1) dry;
common, medium, distinct, dark yellowish-brown (10YR 3/4)
mottles; weak, coarse, blocky structure; friable firm, extreme-
ly hard; patchy clay films on faces of peds; many peds have
thin gray (10YR 5/1) silt loam coatings: medium acid; gradual,
smooth boundary.

B23t—32 to 42 inches, dark-gray (10YR 4/1) clay loam, gray (I10YR
5/1) dry; many medium and a few coarse, distinct, strong-
brown (7.5YR 5/6) mottles; weak, coarse, blocky structure;
very firm, extremely hard; few thin clay films on faces of peds;
few, fine, iron-manganese concretions; medium acid; diffuse,
smooth boundary.

B3—42 to 62 inches, coarsely mottled gray (10YR 6/1) and yellowish-
brown (10YR 5/8) clay loam: weak, coarse, blocky structure;
very firm, extremely hard; few, medium, iron-manganese con-
cretions; mildly alkaline. o

The Ap or Al horizon ranges from very dark gray to very dark gray-
ish brown. Where the soil is not limed, reaction ranges from strongly
acid to slightly acid. The A2 horizon is dark gray to grayish brown, and
reaction is medium acid to strongly acid. The B2t horizon is very dark
gray to dark grayish brown, and mottles are brownish, grayish, and, in
places. reddish. Texture ranges from clay to clay loam. Reaction is
medium acid to strongly acid in the B2t horizon. The B3 horizon is
dark gray to yellowish brown or is coarsely mottled gray and yellowish
brown. Texture ranges from clay to clay loam. Reaction in the B3 hori-
zon is mildly alkaline to neutral.

Parsons soils have a thicker A horizon than similar Carytown soils,
and they have a more abrupt boundary between the A and B horizons
than associated Bonham soils. They lack the soft lime concretions in
the lower part of the B horizon of similar Wilson soils, and they have a
distinct A2 horizon, which is lacking in the Wilson soils.

Parsons silt loam, 0 to 1 percent slopes (PaA).—This soil is
on uplands. It has the profile described as representative for
the series.

Included with this soil in mapping, and making up about
10 percent of the mapped areas, ts Carytown silt loam. Also
included, and making up about 5 percent of the mapped
areas, are soils that have a brown subsoil but are otherwise
similar to this Parsons soil. Other inclusions are small areas
of Bonham loam and Wilson silt loam.

This soil is used dominantly for tame pasture, hayland,
and range. It is also suitable for corn, cotton, grain sor-
ghum, peanuts, and small grain. Management practices are
needed that improve soil structure and reduce crusting. The
cropping sgfstem should include crops that produce large
amounts of residue, which can be returned to the soil to

improve soil structure, increase water intake, and reduce
crusting. Capability unit IIs-1; pasture and hayland suitabili-
ty group 8C; Claypan Prairie range site; woodland suitabili-
ty group 500.

Parsons silt loam, 1 to 3 percent slopes (PaB).—This very
gently sloping soil is on uplands. It has a profile (fig. 7) simi-
lar to the one described as representative for the series, but
the lower part of the subsoil is brown.

Figure 7.—Profile of Parsons silt loam.

Included with this soil in mapping, and making up about.
15 percent of the mapped areas, are soils that have a profile
similar to that described as representative of the Parsons
series except for a yellowish-brown subsoil or a combined
thickness of surface layer and subsotl that is less than 8
inches. Also included are small areas of Steedman clay loam
and Bonham loam.

This soil is used dominantly for range, hay, and tame pas-
ture, but it is also suitable for corn, cotton, grain sorghum,
peanuts, and small grain. Management practices are needed
that improve soil structure, reduce surface crusting, and
reduce erosion. Crops that produce large amounts of resi-
due need to be grown'in the cropping system. Returning the
residue to the soil improves soll structure, increases water
intake, and reduces crusting and erosion. Terraces and con-
tour tillage help to reduce erosion. Sown crops can be
grown without the use of terraces if fertilizer is used and
crop residue is returned to the soil. Capability unit ITle-6;
pasture and hayland suitability group 8C; Claypan Prairie
range site; woodland suitability group 500.

Robinsonville Series

The Robinsonville series consists of well-drained, nearly
level to gently sloping soils on floods plains. These soils
formed in material weathered from loamy alluvium under a
cover of different kinds of trees and an understory of tall
grasses. They are subject to flooding.
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In a representative profile the surface layer is very dark
grayish-brown loam 3 inches thick. Below, to a depth of 33
inches, is brown loam and brown fine sandy loam. Between
depths of 33 and 60 inches is dark-brown fine sandy loam.

Permeability is moderately rapid in Robinsonville soils.
Available water capacity is high.

Representative profile of Robinsonville loam, 665 feet
mestRan]((i) %640 feet south of the NE. corner of sec. 13, T. 3

A1—0to 3 inches, very dark grayish-brown (10YR 3/2) loam, grayish
brown (10YR 5/2) dry; weak, medium, granular structure; fria-
ble, hard; few peds and pores that have a brown (10YR 4/3)
coating; medium acid;.clear, smooth boundary.

C1—3 to 18 inches, brown (I0YR 6/4) loam, pale brown (10YR 6/3)
dry; structureless; friable, slightly hard; dark yellowish-brown
(10YR 4/4) coatings on faces of peds and in pores; 5-inch strata
of dark yellowish-brown loam; strongly acid; gradual, smooth
boundary.

C2—18 to 33 inches, brown (10YR 4/3) fine sandy loam, pale brown
(10YR 6/3) dry; common, medium, faint, yellowish-brown
(10YR 5/4) and dark-brown (10YR 3/3) mottles; structureless;
friable, slightly hard; bedding planes and thin strata of very
dark-gray silt loam; strongly acid; diffuse, smooth boundary.

Bb—33 to 60 inches, dark-brown (10YR 3/3) fine sandy loam, pale
brown (10YR 6/3) dry; common, medium and coarse, faint,
dark grayish-brown (10YR 4/2) and yellowish-brown (10YR
5/4) mottles; weak, medium, subangular blocky structure; fria-
ble, hard; medium acid.

The Al horizon is very dark grayish-brown to brown silt loam to fine
sandy loam. The C1 horizon is brown to yellowish-brown silt loam to
fine sandy loam. Reaction in the A1 and C1 horizons is slightly acid to
strongly acid. The C2 horizon is brown to yellowish-brown loam to fine
sandy loam. Bedding planes and stratification are common in the C
horizon. The Bb horizon is at a depth of 30 to 50 inches and is dark
brown to brown. Reaction in the C2 and Bb horizons is medium acid to
strongly acid.

These soils are outside the defined range for the series in that they
are more acid between depths of 10 to 40 inches and have a buried B
horizon at a depth of less than 40 inches. They are enough like the Rob-
insonville soils in morphology, composition, and behavior so that a
new series is not warranted.

These Robinsonville soils have a thinner A1 horizon than associated
Lanton soils. They are slightly sandier than similar Ennis soils.

Robinsonville and Lanton soils, channeled (0 to 5 percent
slopes) (Ra).—About 40 percent of the mapped areas in this
unit is Robinsonville soils that range in texture from silt
loam to fine sandy loam, and about 30 percent is Lanton silt
loam and Lanton silty clay loam. Channels make up about
18 percent of the mapped areas. The Lanton soils have a
profile similar to that described as representative of their
series, but the surface layer is thinner and they have strati-
fied layers throughout.

Soils in this unit are nearly level to gently sloping. They
are on flood plains that are 125 to 500 feet wide. Meandering
streams are partly clogged by debris, and areas are damaged
by flooding more than once a year. Most mapped areas con-
tain either Robinsonville or Lanton soils, but some areas are
made up of soils in both of these series.

Included with these soils in mapping, and making up
?bout 12 percent of the mapped acreage, are areas of Ennis
oam.

These soils are used dominantly for tame pasture, range,
and woodland, and they are suited to these uses. They are
not suited to cultivated crops because of the presence of
stream channels and the hazard of flooding. Production of
tame pasture, native grasses, and trees can be improved
under good management. Capability unit Vw-1; pasture and
hayland suitability group 2A; Loamy Bottomland range site;
woodland suitability group 3wé.

Rock Outcrop

Rock outcrop occurs in this county as exposed sandstone
and limestone bedrock. It is not practical to map it separate-
ly. Rock outcrop occurs as a part of the following mapping
units: Homa soils and Rock outcrop, moderately steep;
Homa soils and Rock outcrop, steep; and Talpa-Rock out-
crop complex, 5 to 30 percent slopes. '

Steedman Series

The Steedman series consists of well-drained, very gently
sloping to steep soils on uplands. These soils formed under
a cover of tall and mid grasses in material weathered from
shale.

Ina rel;()resentative profile the surface layer is 6 inches of
very dark grayish-brown clay loam. The upper part of the
subsoil, to a depth of 16 inches, is olive-brown clay; the
lower part, which extends to a depth of 35 inches, is olive
clay. The underlying material is shale.

Permeability is slow in Steedman’ soils. Available water
capacity is high. .

Representative profile of Steedman clay loam, 2 to 5 per-
cent slopes, 1,320-feet east and 2,640 feet south of the NW.
corner of sec. 25, T. IN.,R./ 10E.:

Al1—0 to 6 inches, very dark grayish-brown (10YR 3/2) clay loam,
grayish brown (10YR 5/2) dry; moderate, medium, granular
structure; friable, hard; medium acid; clear, smooth boundary.

B21t—6 to 16 inches, olive-brown (2.5Y 4/4) clay, light olive brown
(2.5Y 5/4) dry; moderate, medium, blocky structure; very firm,
very hard; distinct clay films on faces of peds; some peds have
very dark grayish-brown (10YR 3/2) coatings of clay loam;
medium acid; gradual, wavy boundary.

B22t—16 to 25 inches, olive (5Y 4/4) clay, olive (5Y 5/4) dry; few,
medium, faint, pale-olive (5Y 6/3) mottles; weak, medium and-
coarse, blocky structure; extremely firm; extremely hard; dis-
tinct clay films on many peds; few distinct slickensides; few
peds have very dark grayish-brown (10YR 3/2) coatings of clay
loam; few, fine, iron-manganese concretions; neutral; gradual,
wavy boundary.

B3—25 to 35 inches, olive (5Y 5/4) clay, pale olive (5Y 6/4) dry; few,
fine and medium, faint, dark olive-gray (SY 3/2) and olive-gray
(5Y 5/2) mottles; weak, coarse, blocky structure; extremely
firm, extremely hard; few distinct slickensides; few, fine, iron-
manganese concretions; calcareous; moderately alkaline; grad-
ual, wavy boundary.

R-—35 to 44 inches, olive-gray (5Y 5/2) and olive (SYR 5/3) weathered
shale that has laminated seams of hard unweathered shale; cal-
-careous; moderately alkaline.

The A horizon is very dark brown to very dark gray in color and is
dominantly clay loam, but in places it is silty clay loam, silt loam, or
loam. It is less than one-third the thickness of the solum. Reaction in
the A horizon is strongly acid to slightly acid. The B horizon is dark
grayish-brown to olive clay loam, silty clay, or clay. Mottles are
brownish, grayish, and, in places, reddish. Reaction i1s medium acid
and slightly acid near the upper boundary of the B horizon but ranges
with depth to moderately alkaline at the lower boundary. Thickness of
the solum ranges from 25 to 40 inches. .

Steedman soils have a thinner solum than associated Crockett and
Bonham soils. They are more clayey than associated Bates and Col-
linsville soils.

Steedman clay loam, 2 to 5 percent slopes (SdC).—This
soil is on uplands. It has the profile described as representa-
tive for the series.

Included with this soil in mapping, and making up 15 per-
cent of the mapped areas, are areas of soils that have a pro-
file similar to the one described as representative for the
Steedman series except that the surface layer is thicker, or
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the combined thickness of the surface layer and subsoil is 20
to 25 inches. Also included are small areas of Rock outcrop
and Collinsville fine sandy loam.

This Steedman soil is used dominantly for hay and tame
pasture but is also suitable for grain sorghum and small
grain.

Management is needed that maintains soil fertility, im-
proves soil structure, increases water intake, and reduces
erosion. Erosion can be controlled by terraces and contour
farming. Crop residue should be returned to the soil to help
maintain fertility, improve water intake, improve soil struc-
ture, and reduce erosion. Capability unit IVe-1; pasture and
hayland suitability group 8A; Loamy Prairie range site;
woodland suitability group 500.

Steedman-Collinsville complex, 5 to 20 percent slopes
(SeE).—About 70 percent of the acreage of this complex is
Steedman clay loam, Steedman silty clay loam, Steedman
silt loam, or Steedman loam, and about 15 percent is Col-
linsville fine sandy loam and Collinsville loam. These slop-
ing to moderately steep soils are on uplands.

Included with these soils in mapping are areas of soils that
have a profile similar to the one described as representative
for the Steedman series except that the surface layer is
thicker, or the combined thickness of the surface layer and
the subsoil is less than 25 inches. Also included are small
areas of Bates fine sandy loam and of Bonham loam. These
included areas make up about 15 percent of the total
mapped acreage.

These soils are used for range, but some are also suitable
for tame pasture. The quality of grasses can be maintained
or improved by using suitable grazing practices, providing
protection against fire, and controlling brush. Both soils are
in capability unit VIe-4; Steedman soil is in pasture and hay-
land suitability group 8A, and the Collinsville soil is in pas-
ture and hayland suitability group 14A; Steedman soil is in
Loamy Prairie range site, and the Collinsville soil is in Shal-
low Prairie range site; both soils are in woodland suitability
group 500.

Steedman-Robinsonville complex, 5 to 30 percent slopes
(SrE).—About 35 percent of the acreage in this complex is
Steedman clay loam, Steedman silty clay loam, Steedman
silt loam, or Steedman loam, and about 35 percent is Robin-
sonville soils. These soils are on the upper parts of prairie
drainageways. The sides of the drainageways are dominant-
ly Steedman clay loam, and the floor is dominantly Robin-
sonville soils that range in texture from silt loam to fine
sandy loam. )

Included with these soils in mapping are areas of Cary-
town silt loam, Lanton silt loam, and Lanton silty clay loam.
Each of these soils makes up about 10 percent of the
mapped areas. Also included are areas of Parsons silt loam,
Bonham loam, and Ennis loam that make up about 10 per-
cent of the mapped acreage.

These soils are used for range and tame pasture and are
suited to these uses. The quality of grasses can be main-
‘tained or improved by using suitable grazing practices,
providing protection from fire, and controlling brush. Both
soils are in capability unit VIe-3; Steedman soil is in pasture
and hayland suitability group 8A, and the Robinsonville soil
is in pasture and hayland suitability group 2A; Steedman
soil is in the Loamy Prairie range site, and Robinsonville
soil is in Loamy Bottomland range site; both soils are in
woodland suitability group 500.

Stidham Series

The Stidham series consists of well-drained, very gently
sloping soils on uplands. These soils formed under a cover
of oaks and an understory of tall and mid grasses in material
weathered from sandy or loamy sediment. o

In a representative profile the surface layer is 7 inches of
brown loamy fine sand. The subsurface layer, which ex-
tends to a depth of 26 inches, is pale-brown loamy fine sand.
The upper part of the subsoil, to a depth of 46 inches, is yel-
lowish-brown sandy clay loam; the lower part, which ex-
tends to a depth of 60 inches, is yellowish-brown fine sandy
loam. The underlying material is strong-brown loamy fine
sand. ‘

Permeability is moderate in Stidham soils. Available wa-
ter capacity is high. )

Representative profile of Stidham loamy fine sand, 1to 3
percent slopes, 2,040 feet south and 90 feet east of the NW.
cornerof sec. 13, T.3N.,R. I1 E.:

Ap—O0 to 7 inches, brown (10YR 5/3) loamy fine sand, pale brown
(10YR 6/3) dry; single grain; very friable, soft; medium acid;
clear, smooth boundary.

A2—7 to 26 inches, pale-brown (10YR 6/3) loamy fine sand, very pale
brown (10YR 7/3) dry; single grain: very friable, soft; medium
acid; clear, wavy boundary.

B2t—26 to 46 inches, yellowish-brown (10YR 5/6) sandy clay loam,
brownish yellow (10YR 6/6) dry; common, medium and fine,
faint, brown (10YR 5/3) mottles and distinct strong-brown
(7.5YR 5/6) mottles; moderate, coarse, prismatic structure;
patchy clay films; friable, hard; strongly acid; diffuse, smooth
boundary.

B3—46 to 60 inches, yellowish-brown (10YR 5/6) fine sandy loam,
brownish yellow (10YR 6/6) dry; many, coarse, distinct, gray
(10YR 5/1) and dark-red (2.5YR 3/6) mottles; weak, coarse,
subangular blocky structure; friable, slightly hard; strongly
acid; diffuse, smooth boundary.

C—60 to 80 inches, strong-brown (7.5YR 5/6) loamy fine sand, reddish
yellow (7.5YR 6/6) dry; common, medium, distinct, brown
(10YR 5/3) mottles; massive; very friable, soft; strongly acid.

The A1 horizon is dark grayish brown to brown, and the A2 horizon
is pale brown to brown. Reaction in the A horizon is strongly acid to
slightly acid. The B2t horizon is brown to yellowish brown and has few
to many brownish mottles. In the B3 horizon colors are similar to those
of the B2t horizon, but texture is lighter. The C horizon grades from
loamy fine sand to sandy clay loam as depth increases. Reaction in the
B and C horizons is medium acid to strongly acid.

Stidham soils differ from similar Konawa and Hartsells soils by hav-
ing a thicker A horizon. They have a less reddish B2t horizon than
Konawa or Dougherty soils.

Stidham loamy fine sand, 1 to 3 percent slopes (StB).—This
very gently sloping soil is on uplands. Included in mapping,
and making up 10 gercent of the mapped areas, are areas of
Dougherty loamy fine sand. Also included, and making up 5
percent of the mapped areas, are areas of soils that have a
profile similar to the one described as representative for the
Stidham series except that the combined thickness of the
surface and subsurface layers is less than 20 inches.

This Stidham soil is presently used for tame-pasture
range, but it is also suitable for cotton, peanuts, rye, and
sorghum.

Management practices are needed that maintain or im-
prove fertility and reduce soil erosion. The cropping system
should include a plant cover to protect against soil blowing
and water erosion in winter and spring. Cover plants are
needed where low-residue crops are grown. Stripcropping,
minimum tillage, and the return of crop residue to the soil
annually help to reduce erosion and improve fertility. Capa-
bility unit Ille-S; pasture and hayland suitability group 9A;
]S)e(;ep Sand Savannah range site; woodland suitability group

00.
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Talpa Series

The Talpa series consists of well-drained, sloping to steep
soils on uplands. These soils formed under a cover of mid
and short grasses in material weathered from limestone.

In a representative profile the surface layer is 4 inches of
very dark grayish-brown silty clay loam. Below, to a depth
of 8 inches, it'is very dark grayish-brown gravelly silty clay
loam. The underlying material is limestone.

Permeability is moderate in Talpa soils. Available water
capacity is low to moderate.

Representative profile of Talpa silty clay loam in an area
of Talpa-Rock outcrop complex, 5 to 30 percent slopes,

1,915 feet east and 90 feet north of SW. corner of sec. 4, T.

1S.,R.8E.:

A11—0 to 4 inches, very dark grayish-brown (10YR 3/2) silty clay
loam, dark grayish brown (10YR 4/2) dry; moderate, medium,
granular structure; firm, hard; few angular limestone pebbles;
calcareous; moderately alkaline; gradual, wavy boundary.

A12—4 to 8 inches, very dark grayish-brown (10YR 3/2) gravelly silty
clay loam, dark grayish brown (10YR 4/2) dry; weak, medium,
granular structure; firm, hard; 25 percent, by volume, lime-
stone gravel; calcareous; moderately alkaline.

R—8 to 12 inches, hard, fractured limestone bedrock that has few,
thin, discontinuous coatings of calcium carbonate on upper
surfaces and in crevices.

The A horizon is very dark grayish brown to dark brown. It general-
ly is silty clay loam but in places is silt loam and clay loam. Reaction in
the A horizon ranges from neutral to moderately alkaline. Depth to
limestone bedrock ranges from 5 to 20 inches, but in most places is less
than 12 inches.

Talpa soils are more clayey, and they have higher reaction than simi-
lar Collinsville soils.

Talpa-Rock outcrop complex, 5 to 30 ercent slopes (TrE).
—About 55 percent of this complex is Talpa silty clay loam,
Talpa silt loam, or Talpa clay loam, and 25 percent 1s Rock

outcrop. The areas (fig. 8) are on uplands, and the soils are
sloping to steep.

s P o = : WS o
Figure 8.—Typical area of Talpa-Rock outcrop complex, 5 to 30 percent

slopes.

The Talpa silty clay loam has the profile described as rep-
resentative of the Talpa series. The Rock outcrop is lime-

stone bedrock. It commonly extends less than one foot
above the surface of surrounding Talpa soils. '

Included with this complex in mapping, and making up
about 20 percent of the mapped areas, are soils that have a
profile similar to that described as representative of the Tal-
pa series except for a limestone content of more than 35
percent or a soil depth of less than 5 inches.

This complex is suited to range and is used for that pur-
pose. In places limestone bedrock is excavated and crushed
and then is calcined for farm use or is used for road surfac-
ing.
The quality of grasses can be maintained or improved by
controlling grazing, providing protection from fire, and by
controlling brush. Capability unit VIIs-3; not in a pasture
and hayland suitability group; Very Shallow range site;
woodland suitability group 500.

Wilson Series

The Wilson series consists of somewhat poorly drained,
nearly level soils on uplands. These soils formed under a
cover of tall grasses in material weathered from clayey old
alluvium.

In a representative profile the surface layer is 8 inches of
very dark gray silt loam. The upper part of the subsoil, to a
depth of 36 inches, is dark-gray clay. The lower part ex-
tends to a depth of 55 inches and is olive-gray clay. The
underlying material is gray clay.

Permeability is very slow in Wilson soils. Available water
capacity is high.

Representative profile of Wilson silt loam, 2,565 feet
nor8th and 150 feet west of the SE. corner of sec. 35, T. 18S.,
R.8E.: .

Ap—0to 8 inches, very dark gray (10YR 3/1) silt loam, gray (10YR 5/1)
dry; weak, medium, granular structure moist and massive dry:
friable. hard; few dark-gray (10YR 4/1) coatings near lower
boundary: slightly acid: clear. smooth boundary.

B21tg—8 to 18 inches, dark-gray (10YR 4/1) clay, gray (I0YR 5/1) dry;
moderate, medium, blocky structure; extremely firm, extreme-
ly hard; distinct clay films on faces of peds; few, fine, iron-
manganese concretions: medium acid; gradual,-wavy bounda-

ry.

B22tg—18 to 36 inches. dark-gray (I0YR 4/1) clay, gray (10YR 5/1)
dry: few, medium, distinct, dark yellowish-brown (10YR 4/4)
mottles; weak, coarse, blocky structure; extremely firm, ex-
tremely hard; distinct clay films on faces of peds; few distinct
slickensides: few, medium and fine, iron-manganese concre-
tions; medium acid; diffuse. wavy boundary. .

B3—36 to 55 inches, olive-gray (5Y 4/2) clay, olive gray (S5Y 5/2) dry;
few, fine, distinct, brown (10YR 4/3) mottles; weak, coarse,
blocky structure; extremely firm, extremely hard; patchy clay
films on faces of peds: few distinct slickensides: few pockets
of hard and soft calcium carbonate and gypsum crystals; few,
medium and fine, iron-manganese concretions; moderately
alkaline; diffuse, smooth boundary.

C—55 to 75 inches, gray (10YR 5/1) clay, gray (10YR 6/1) dry: com-
mon, coarse, distinct strong-brown (7.5YR §/6) mottles: mas-
sive: very firm, extremely hard; few hard and soft nodules of
calcium carbonate; few angular chert fragments; few, medium
and fine, iron-manganese concretions; moderately alkaline.

The Ap horizon is very dark gray to very dark grayish brown in col-
or, and reaction is medium acid to slightly acid. The upper part of the
B2t horizon is black to dark gray and in places has brownish or reddish
mottles. The lower part of the B2t horizon is very dark gray to dark
grayish brown and has few to common brownish or yellowish mottles.
Reaction is medium acid to neutral in this horizon. The B3 horizon is
similar to the B2t horizon but is dark gray to light olive gray. Slicken-
sides and calcium carbonate nodules or concretions are at depths be-
tween 20 and 60 inches. Solum thickness is S0 to 75 inches.  °

Wilson soils have a less clayey A horizon than associated Burleson
soils and a more grayish B2t horizon than associated Crockett soils.
They have lower sodium concentrations than similar Carytown soils.
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Wilson soils have soft lime accumulations in the lower part of the B
horizon that are lacking in similar Parsons soils.

Wilson silt loam (0 to 1 percent slopes) (Ws).—This nearly
level soil is on uplands. Included in mapping, and making up
15 percent of the mapped areas, are areas of soils that have
a profile similar to the one described as representative for
the Wilson series except that the subsoil is brown to yellow-
ish brown. Also included are small areas of Burleson clay.

This soil is presently used for crops or pasture. It is suita-
ble for alfalfa, corn, cotton, grain sorghum, peanuts, and
small grain and is suitable as range and tame pasture. Man-
agement practices are needed that improve soil structure
and reduce crusting. The cropping system should include
crops that produce large amounts of residue. Returning resi-
due to the soil improves soil structure, increases water in-
take, and reduces crusting. Capability unit IIs-1; pasture
and hayland suitability group 8C; Claypan Prairie range
site; woodland suitability group 500.

Use and Management of the Soils

This section explains the system of capability classifica-
tion used by the Soil Conservation Service and gives esti-
mated yields of the principal crops grown in the county
under two levels of management. The capability classifica-
tion of each soil mapped in the county can be learned by
referring to the ‘‘Guide to Mapping Units.”” Information
about management needs of a particular soil is given in the
section ‘‘Descriptions of the Soils.”

This section also contains information about management
of the soils for cultivated crops and tame pasture, use of the
soils for range and for woodland, use of the soils for wildlife
habitat, and uses of soils for engineering.

Management for Cultivated Crops 2

This section contains information about the use and man-
agement of the soils for cultivated crops. Alfalfa, cotton,
grain sorghum, forage sorghum, wheat, peanuts, oats, and
corn are the principal crops grown in Coal County. Only a
small percentage of the suitable cropland is used for tilled
Crops.

The major management needs in the production of the
principal cultivated crops are fertilization, erosion control,
and preservation of good tilth.

Fertilizer should be applied in accordance with the needs
of the crop and the soil as determined by soil tests.

Effective measures for reducing the erosion hazard in-

clude management of crop residue or cover crops, terrac-
ing, and contour farming (fig. 9). The management practices
needed depend upon the properties of the soil and on the
cropping system used.

Tilth is preserved by proper management of residue and
cover crops, by avoiding unnecessary tillage, and by tilling
only when the soils are within the proper range of moisture
content.

An essential of management is a cropping system that
provides an ample amount of crop residue that can be re-
turned to the soil. In Coal County, at least 3,000 pounds of
residue per acre is needed to maintain soil structure and tilth
and to replenish the supply of organic matter. Corn, sor-

s 2By ERNEST O. HILL. conservation agronomist. Soil Conservation
ervice.

Figure 9.—Residue of grain sorghum protects a contour-farmed area of
Crockett loam, 1 to 4 percent slopes.

ghum, oats, and wheat leave large amounts of residue. Cot-
ton and peanuts leave small amounts of residue and should
be grown in a cropping system along with high-residue
crops, or they should be followed by cover crops.

Capability Grouping

Capability grouping shows, in a general way, the suitabili-
ty of soils for most kinds of field crops. The groups are
made according to the limitations of the soils when used for
field crops, the risk of damage when they are used, and the
way they respond to treatment. The grouping does not take
into account major and generally expensive landforming
that would change slope, depth, or other characteristics of
the soils; does not take into consideration possible but un-
likely major reclamation projects; and does not apply to

‘ rice, horticultural crops, or other crops requiring special

management.

Those familiar with the capability classification can infer
from it much about the behavior of soils when used for oth-
er purposes, but this classification is not a substitute for in-
terpretations designed to show suitability and limitations of
groups of soils for range, for forest trees, or for engineer-
ing.

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

Capability Classes, the broadest groups, are designated
by Roman numerals I through VIII. The numerals indicate
progressively greater limitations and narrower choices for
practical use. In class 1 are 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 progres-
sively greater natural limitations. In class VIII are soils and
Jandforms so rough. so shallow, or otherwise so limited that
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they do not produce worthwhile yields of crops, forage or
wood products.

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

In class I there are no subclasses, because the soils of this
class have few limitations. Class V can contain, at the most,
only the subclasses indicated by w, s, and c, because the
soils in class V are subject to jittle or no erosion, though

they have other limitations that restrict their use largely to

pasture, range, woodland, wildlife, or recreation.

Capability Units are soil groups within the subclasses.
The soils in one capability unit are enough alike to be suited
to the same crops and pasture plants, to require similar
management, and to have similar productivity and other
responses to management. Thus, the capability unit is a
convenient grouping for makmg many statements about
management of soils. Capability units are generally desig-
nated by adding an Arabic numeral to the subclass symbol,
for example, Ille-3 or Ille-6. Thus, in one symbol, the
Roman numeral designates the capabrlrty class, or degree of
limitation; the small letter indicates the subclass or kind of
limitation, as defined in the foregoing paragraph and the
Arabic numeral specifically identifies the capability unit
within each subclass. .

The eight classes in the capability system and the sub-
classes and units in Coal County are described in the list
that follows. The unit designation for each sorl in the county
can be found in the ‘‘Guide to Mapping Units.’

Class 1. Soils having few limitations that restrict their use.
(None in Coal County.)

Class I1. Soils having moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Subclass IIe. Soils subject to moderate erosion if not
protected.

Unit Ile-1. Moderately deep, very gently sloping,
well-drained soils that are loamy throughout; on
uplands.

Unit Ile-2. Deep, very gently sloping, moderately
well drained, loamy soils that have a clayey and
loamy subsorl on uplands.

Unit 1le-3. Deep, very gently sloping, moderately
well drained soils that are clayey throughout; on
uplands.

Subclass IIw. Soils having moderate limitations be-
cause of seasonal overflow or surface wetness.

Unit IIw-1. Deep, nearly level, well-drained soils
that are loamy throughout; on flood plains.

Unit IIw-2. Deep, nearly level, poorly drained,
loamy soils over clayey or loamy sediment; on
flood plains.

Unit IIw-3. Deep, nearly level moderately well
dra(rjned soils that are clayey throughout on up-
lands

Subclass IIs. Soils that have moderate limitations be-
cause of very slow permeability.

Unit IIs-1. Deep, nearly level, somewhat poorly
drained, loamy soils that have a clayey or loamy
subsoil; on uplands.

Class 1. Soils havmg severe limitations that reduce the
choice of plants, require special conservation practices,
or both.

Subclass ITle. Soils subject to severe erosion if they are
not protected.

Unit I1le-1. Moderately deep and deep, very gently
- sloping and gentl[\]' sloping, well-drained soils that
are loamy throughout; on uplands.

Unit I1le-2. Moderately deep and deep, very gently
sloping and gently sloping, moderately well
drained and well drained, eroded, loamy soils that
have aloamy or clayey subsor] on uplands.

Unit I1le-3. Deep, gently sloping, somewhat exces-
sively drained soils that are clayey throughout; on

" uplands.

Unit Ille-4. Deep, very gently sloping and gently
sloping, moderately well drained, loamy soils that
have a loamy or clayey subsoil; on uplands.

Unit [Ile-5. Deep, very % ntly sloping, well-
drained, sandy soils that have a loamy subsoil;
on uplands

Unit Ille-6. Deep, very gently sloping, somewhat
poorly drained, loamy soils that have a clayey and
loamy subsoil; on uplands.

Subclass ITTw. Soils that have severe hmrtatlons be-
cause of excess water.

Unit ITIw-1.. Deep, nearly level, somewhat poorly
dlrained soils that are clayey throughout; on flood
plains

Unit HIw-2. Deep, nearly level, poorly drained,
loamy soils over clayey sedlment on flood plains.

Unit IIIw-3. Deep, nearly level, somewhat poorly
drained and poorly drained, loamy soils that have
aloamy or clayey subsoil; on flood plains.

Class IV. Soils having very severe limitations that reduce
Lhe lchorce of plants, require very careful management, or

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

Unit IVe-1. Moderately deep and deep, very gently
sloping and gently sloping, moderately well-
drained and well-drained, loamy sotls that have a
loamy and clayey subsoil; on uplands.

Unit IVe-2. Very shallow to moderately deep, very
gently sloping and gently sloping, well-drained to
somewhat excessively drained soils that are
loamy throughout; on uplands.

Unit IVe-3. Deep, gently sloping and slopmg, well-
drained, sandy soils that have a loamy subsoil; on
u Iands,.

Unit IVe-4. Moderately deep and deep, very gently:
sloping and gently sloping, moderately well
drained and well drained, loamy soils that have a
loamy or clayey subsoil; on uplands. -

Subclass IVs. Soils that have very severe limitations
because of high sodium content or other soil features.

Unit TVs-1. Deep, nearly level, poorly drained,
loamy soils that have a loamy and clayey subsoil
high 1n content of sodium; on uplands.

Class V. Soils that are not likely to erode but have other lim-
itations, impractical to remove, that limit their use largely
to pasture, range, woodland, or wildlife.
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Subclass Vw. Soils subject to flooding.

Unit Vw-1. Deep, nearly level to gently sloping,
well-drained and poorly drained, loamy soils over
loamy or clayey sediment; on flood plains.

Class V1. Soils having severe limitations that make them
generally unsuited to cultivation and limit their use largely
to pasture or range, woodland, or wildlife.

Subclass Vle. Soils limited chiefly by hazard of erosion,
if protective cover is not maintained.

Unit Vle-1. Moderately deep and deep, very gently
sloping and gently sloping, moderately well
drained and well drained, severely eroded, loamy
soils that have a loamy or clayey subsoil; on pral-
rie uplands.

Unit VIe-2. Moderately deep, very gently sloping to
sloping, well-drained, severely eroded soils that
are loamy throughout; on wooded uplands.

Unit VIe-3. Moderately deep and deep, sloping to
steep, well-drained loamy soils that have a loamy
or clayey subsoil; on wooded flood plains and
prairie uplands.

Unit VIe-4. Very shallow to moderately deep, slop-
ing to moderately steep, well-drained to some-
what excessively drained, loamy soils that have a
loamy or clayey subsoil; on prairie uplands.

Class VII. Soils having very severe limitations that make
them unsuited to cultivation and that restrict their use
largely to pasture or range, woodland, or wildlife.

Subclass VIIs. Soils that are very severely limited by
moisture capacity, stones, or other soil features.

Unit VIIs-1. Deep, moderately steep, moderately
well drained, loamy soils that have a clayey sub-
soil, are on wooded uplands, and have rock out-
Crops.

Unit VIIs-2. Deep, steep, moderately well drained,
loamy soils that have a clayey subsoil, are on
wooded uplands, and have rock outcrops.

Unit VIIs-3. Very shallow and shallow, sloping to
steep, well-drained soils that are loamy through-
out, are on prairie uplands, and have rock out-
crops.

Unit VIIs-4. Mine pits and dumps that remain after
coal has been mined. The dumps consist of a mix-
ture of loamy and clayey soil material mixed with
weathered shale and coal residue. The slopes are
undulating to very steep.

Class VIII. Soils and landforms having limitations that pre-
clude their use for commercial plant production and re-
strict their use to recreation, wildlife, water supply, or to
esthetic purposes. (None in Coal County.)

Estimatéd Yields

Estimated yields for important crops in Coal County are
listed-in table 2, under two levels of management.

The A columns show the estimated yields that can be
expected under common management followed by a sub-
stantial number of farmers in the county. This management
includes (1) proper rates of seedin%, dates of planting, and
efficient harvesting methods; (2) sufficient control of weeds,
insects, and disease to insure normal plant growth; (3) ter-
races and contour farming where necessary; and (4) use of
lime and fertilizer in small amounts. )

The B columns show the estimated yields for soils under
improved management. This management.includes the first
three practices listed under common management, plus (1)

use of lime and fertilizer according to soil tests in amounts
needed for high production; (2) the use of adapted improved
varieties; (3) surface drainage where required; (4) residue
management and those tillage methods that prevent erosion,
maintain soil structure, increase water infiltration, and aid
seedling emergence; and (5) a cropping system fitted to the
operator’s goals and the specific needs of the soils.

Yields are not listed for soils that are normally considered
unsuitable for crops. Crop failures (zero yields) are included
in the yield estimates. Yields at'specific management levels
were estimated by the soil scientists making the soil survey
in the county, through consultations with farmers, and by
observation during the progress of the survey. These esti-
mates were further corroborated by personnel of Oklahoma
State University and from research information applicable
to the crops and soils of Coal County.

Management for Pasture and Hay

This section contains information about use and manage-
ment of soils for tame pasture and hay. Many soils presently
used as cropland and woodland are being converted to tame
Easture. Most of the soils are suited to tame pasture and

ay.

The principal grasses used are bermudagrass, bahiagrass,
and fescue. These are generally overseeded with legumes.
A bermudagrass-legume mixture is the main summer pas-
ture. Under good management, improved varieties of ber-
mudagrass groduce more forage than common bermuda-
grass (fig. 10). Many of the soils of the county are suited to
small grain and are used for fall, winter, and spring grazing.
Rye and vetch, when overseeded on bermudagrass, provide
for grazing late in fall and early in spring. Annual lespedeza
is suited to most soils and is grown with bermudagrass,
mainly to provide more palatable forage in July and August.
Sudan and sorghum hybrids are suited to the arable soils

Figure 10.—Mid bermudagrass on Bates fine sandy loam, 1 to 3 percent
slopes.
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TABLE 2.— Estimated average acre yields of principal crops

&ields in columns A can be expected under common management; yields in columns B can be expected under improved
management. Absence of a yield indicates that the crop is not commonly grown on the soil at the level of

management specified

Alfalfa Cotton Grain sorghum Peanuts Wheat
Soil
A B A B A B A B A B
Tons Tons Lbs. Lbs. Bu. Bu. Bu. Bu. | Bu. Bu.

Bates fine sandy loam, 1 to 3 :

percent slopes_ 1.2 2.2 230 390 28 43 25 42 18 30
Bates fine sandy loam, 3 to 5

percent slopes_ JE —— 200 300 26 38 22 35 16 25
Bates fine sandy loam, 2 to 5

percent slopes, eroded___._________._______ - - 150 265 22 35 15 28 14 20
Bates and Bonham soils, 2 to 5 '

percent slopes, severely eroded.._________|--- - —_—— —_— —_—— —_—— - ——— | m,— ] —-—
Bates-Collinsville complex, 1 to 5 :

percent slopes___ _— —_— —_— —— 22 ’ 35 _— -—— | 14 20
Bonham loam, 1 to 3 percent slopes________ 2,0 3.0 |. 235 400 32 50 25 45 20 33
Bonham loam, 3 to 5 percent slopes________ - - 200 340 30 42 22 38 19 30
Bonham loam, 2 to 5 percent slopes,

eroded_ N e ~—— -— 150 275 25 38 18 32 17 28
Burleson clay, 0 to 1 percent slopes______ 1.8 2,8 220 420 32 50 —_— -——1 23 32
Burleson clay, 1 to 3 percent slopes______ 1.8 2.8 215 415 30 48 -_— --= 123 " 32
Carytown silt loam, thin surface__________ JE— - 125 225 18 26 15 26 13 21
Chaney loam, 3 to 5 percent slopes________ — — — —— 22 35 -_— -—— 12 19
Choteau loam, 1 to 3 percent slopes_______ 2.0 3.0 235 400 30 45 25 45 20 33
Crockett loam, 1 to 4 percent slopes______ - - 150 290 26 42 18 30 15 26
Dougherty loamy fine sand, 3 to 8

percent slopes__ e | -— —_—— —-—— —-_— 22 35 15 30 - -
Ennis loam__ _____ __ __ . oo 2.5 3.5 230 400 30 45 28 45 18 30
Ferris silty clay, acid surface variant,

3 to 5 percent slopes____________________|--- - 150 275 22 40 - -—= 115 26
Hartsells fine sandy loam, 1 to 3 .

percent slopes_____ _________ . ______|w- —— 225 385 26 42 25 40 17 28
Hartsells fine sandy loam, 3 to 5

percent slopes_ ’ ——— —-_— 180 300 22 35 22 35 15 25
Hartsells fine sandy loam, 2 to 5

percent slopes, eroded | - - 135 275 20 32 16 28 14 20
Hartsells soils, 2 to 6 percent

slopes, severely eroded__________________ -—- -— - - —— —— -— ——f = ~---
Homa-Hartsells complex, 2 to 5

percent slopes__ —_— -— ——— - 20 32 —_— —| —— 17
Homa soils and Rock outcrop, .

moderately steep___ - -—— _—— —_—— -— —_— —_—— —— - -
Homa soils and Rock outcrop, steep.__..__.._|--- - -— -— -— -— —— ——] m=— -—
Kaufman silty clay___ —_ 2.0 3.8 225 435 30 50 -— -— ] 24 32
Konawa fine sandy loam, 2 to 5

percent slopes_.____ —— —_— 200 300 26 38 - 25 43 16 26
Lanton silt loam — emee| 2.8 3.8 250 450 40 60 30 48 22 |. 36
Lanton silty clay loam, moderately wet___._|3.2 4.4 350 500 45 65 32 52 25 40
Lightning-Carytown complex________________ 1.2 2.6 150 275 20 35 - ---115 22
Mine pits and dumps_____ —— ——— —-_— —_—— — — —-—— ———| =~ —-—
Parsons silt loam, O to 1 percent slopes__| --- —-_— 150 280 25 38 20 30 18 28
Parsons silt loam, 1 to 3 percent slopes._| --- -—- 140 250 22 35 16 28 17 26
Robinsonville and Lanton soils, channeled_| --- - _—— - - -— - e -—-
Steedman clay loam, 2 to 5 percent slopes_|--- —-——— -— -— 20 32 -— -_—— 12 20
Steedman-Collinsville complex,

5 to 20 percent slopes_ ————— -— -—— -—- -—— -— -— —-— ———| =--- -—
Steedman-Robinsonville complex, 5 to 30

percent slopes_________ ——- -——— -—— - -—= -— - ——— === -
Stidham loamy fine sand, 1 to 3

percent slopes_ -— -—- 150 275 25 38 22 40 — -——-
Talpa-Rock outcrop complex, 5 to 30

percent slopes_______ ] == -— -—- -—— -—- --- -—- === === -
Wilson silt loam__ 1.5 2.8 225 300 35 45 20 30 20 30

and are used for summer pasture. Tall fescue is suited to the
weftter soils and provides for grazing early in spring and late
in fall.

Management needed for tame pasture includes proper
grazing, application of fertilizer according to soil tests, and
protection from fire.

Pasture and hayland suitability groups

The soils of Coal County have been grouped according to
their ability to produce similar kinds and amounts of tame

asture and
le for simil

hai: Each group consists of soils that are suita-
ar ki

nds of plants, require about the same man-

agement, and have about the same potential productivity.
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In table 3 average acre yields of principal pasture and hay
plants are estimated for each pasture and hay group. The
soils in each group are indicated by the representative map-
ping unit symbol. Yields are estimated for two levels of
management. The ‘A’ level of management is the custom-
ary or prevailing management, and the ‘B’ level is that
under improved management. Monthly grazing data and
yearly totals are given In animal-unit-months per acre. Dry
hay production is shown in tons per acre.

Use of the Soils for Range3

Raising beef cattle is the major livestock enterprise in
Coal County, and more than two-thirds of the acreage in the
county is native range that is used for that purpose. A few
large ranches are in the county, but most of the rangeland 1s
in livestock farms. Native range generally is grazed the year
around, but during the dormant season forage for the cattle
is supplemented by protein cubes and hay.

Range sites and condition classes

For the purpose of classifying range resources, soils are
placed in groups called range sites. Each range site has a
distinctive potential plant community or climax "vegeta-
tion. This vegetation is the stabilized plant community on
the particular site; it reproduces itself and does not change
so long as the environment does not change.

Effective range management requires knowledge of the
different kinds of soil and the kinds and amounts of herbage
that can be produced. It also requires the ability to evaluate
the condition of the vegetation in relation to its potential for
production.

On a given range site the plants are grouped as decreas-
ers, increasers, or invaders, according to their response to
prolonged heavy grazing. Decreasers are plants in the po-
tential plant community that tend to die out if they are heav-
ily grazed. They are generally the most palatable and most
productive perennials. Increasers are plants in the potential
plant community that become more abundant as the de-
creasers decline. These are generally the shorter, less pro-
ductive, less palatable plants. Under prolonged heavy graz-
ing, the increasers become dominant. Invaders are plants
that are not part of the potential plant community but that
become established if both the decreasers and the increas-
ers decline. They may be either woody plants, perennials,
or annuals, and they may come from other nearby sites or
from great distances. )

Range condition refers to the composition of the existing
native vegetation on a given site in relation to what the site
is capable of producing. It is expressed in terms of condition
classes. The condition class represents the degree to which
the existing plant community 1s different from that of the
potential plant community. It is determined by estimating
the relative production, by weight, of the species making up
the plant community.

A range site is in excellent condition if 76 to 100 percent
of the present vegetation is of the same kind as the potential
plant community for the site. It is in good condition if the
percentage is between 51 and 75, in fair condition if the per-
centage is between 26 and 50, and in poor condition if the
percentage is 25 or less.

) 3 By NEAL STIDHAM., range conservationist. Soil Conservation Serv-
ice.

A range site in excellent condition is at or near its maxi-
mum productivity. It has a plant cover that adequately pro-
tects the soil, encourages the absorption of moisture, and
heks to maintain fertility.

site in good condition has lost some of its decreaser
plants, but it is still productive and can be maintained and
improved by good management.

A site in fair condition has a severely altered plant com-
munity in which increasers are dominant and invaders are
becoming prominent. Generally, the mulch is inadequate for
protection against compaction and erosion. The exclusion
of grazing animals for an entire season is usually necessary
to bring about rapid improvement in condition of the range.

A site in poor condition has lost almost all of the desirable
forage plants. Few, if any, of the original range plants are
left, and invaders are numerous.

Potential forage production depends upon the soil, kinds
gf plants, condition of plants, and the current moisture con-
ition.

Conservation treatment of rangeland involves planning
and applying range management and conservation practices
that are in three broad groups: plant management practices,
accelerating practices, and livestock control practices. Such
range practices as proper grazing use, deferred grazing, and
rotation-deferred grazing relate to plant management.
Range seeding, brush control, and other practices specifi-
cally designed to speed up improvement of range cover by
other means than grazing management alone are accelerat-
ing practices. Livestock control facilitates handling of live-
stock by fencing, establishing stock watering facilities, and
using other practices to get better livestock distribution.

Grazing systems should be scheduled so that enough cov-
er remains to protect the soil and maintain the quality of
desirable plants. Repeated or prolonged overuse of a range
site reduces the ability of the plants to produce the deep
roots, seeds, and new shoots that are necessary for repro-
duction and maintenance of the stand.

Operators should become familiar with their range sites
and with the main grasses growing in them generally, and
they should understand signs of improvement or decline in
range condition. They should then adjust their management
practices to fit the conditions.

One of the main objectives of good range management is
to maintain the range sites in excellent or good condition.
Where this is accomplished, moisture is conserved, yields
are maintained or improved, and the soils are protected
against deterioration. A major concern is being able to rec-
ognize important changes in the kind of vegetative cover on
arange site. The changes are so gradual that they are often
overlooked or misunderstood. Lush growth, encouraged by
heavy rainfall, can lead to the conclusion that the range site
is in good condition and improving. Actually this type of
cover is often weedy, and the long trend is toward a poorer
condition that will afford less production. In contrast, some
range sites in excellent condition that are being closely
grazed under the supervision of a careful manager may, for
short periods of time, have a degraded appearance that con-
ceals their quality.

Specific information about the stocking of range sites is
not included in this survey. Technical personnel of the local
agricultural agencies will assist ranchers in classifying range
sites, estimating the condition of the range, and the deter-
mining number of animals to stock.
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Descriptions of range sites

The descriptions that follow give the significant soil charac-
teristics pertinent to range productivity, names of the prin-
cipal native plants where the site is in good condition, and
the species to be expected on a site that has declined to a
poor condition.

The annual herbage yields are estimates based upon clip-
pings made near the end of the growing season. The weights
given are for air-dry herbage clipped at ground level. The
shrub and tree yields were not included.

BLACKCLAY PRAIRIE RANGE SITE

This range site consists of deep, nearly level to very
gently sloping soils on uplands. These soils have a loamy
surface layer and a loamy or clayey subsoil.

Where this site is in excellent condition, about 80 percent
of the vegetation is a mixture of decreasers, such as little
bluestem, big bluestem, indiangrass, switchgrass, and east-
ern gamagrass. There are a few woody plants, such as lead-
plant, prairie rose, and osageorange. Kbout 20 percent of
the climax vegetation consists of increasers, such as side-
oats grama, Texas wintergrass, and buffalograss.

Prolonged overgrazing generally thins the decreasers and
increasers and allows the invaders to become prominent.
Some common invaders are silver bluestem, windmillgrass,
tumblegrass, annual three-awn, Japanese brome, western
ragweed, common broomweed, basketflower, and leaven-
worth eryngo.

Annual air-dried herbage yield is about 7,000 pounds per
acre in favorable years and 3,500 pounds per acre in unfa-
vorable years.

CLAYPAN PRAIRIE RANGE SITE

This range site consists of deep, nearly level to very
gently sloping soils on uplands. These soils have a loamy
surface layer and a loamy or clayey subsoil.

Where this site is in excellent condition, decreasers make
up about 70 percent of the plant vegetation. These species
are little bluestem, big bluestem, indiangrass, switchgrass,
purpletop, grayfeathers, sunflowers, and blacksamson. The
remaining 30 percent consists of a mixture of increaser
plants, among which are meadow dropseed, Scribner pani-
cum, wild-indigo, slimflower scurf-pea, and goldenrod.

Under prolonged overuse invaders become abundant.
Among these are broomsedge, annual three-awns, narrow-
leaf sumpweed, lanceleaf ragweed, bitter sneezeweed,
common persimmon, and hawthorns.

Annual air-dried herbage yield is about 5,000 pounds per
acre in favorable years and about 2,500 pounds per acre in
unfavorable years.

COAL STRIP MINES RANGE SITE

This range site consists of areas that have been strip
mined for coal. The mine dumps are made up of a mixture
of loamy and clayey soilynaterial, weathered shale, and coal
residue. Slopes are undulating to steep.

Following mine operations, revegetation of the site is
slow unless it is encouraged. Land owners have been suc-
cessful in sowing a mixture of native grass and sweetclover
seed from airplanes during favorable seasons. Proper graz-
Ing management is essential in establishing vegetative cover
on mine dumps. Areas that are properly seeded and man-
aged are restored to a good cover of native grasses that is
similar to that of the adjacent prairies.

In Coal County none of this site is in excellent or good
condition, therefore yield data are not available.

When this site is in fair condition, the estimated annual
yield of air-dried herbage is about 2,000 pounds per acre in
years of favorable moisture and 1,000 pounds per acre in
years of unfavorable moisture.

DEEP SAND SAVANNAH RANGE SITE

This range site consists of deep, very gently sloping to
sloping soils on uplands. These soils have a sandy surface
layer and a loamy subsoil.

Where this site is in excellent condition, about 65 percent
of the vegetation consists of a mixture of grasses and forbs,
and about 35 percent is woody plants. The decreasers are
little bluestem, big bluestem, indiangrass, switchgrass, tall
dropseed, Scribner panicum, bearded skeletongrass, and
Texas bullnettle.

Proper grazing use, deferred grazing, range seeding, and
fire control are generally needed to restore a productive
cover of native grasses in areas that were formerly cropped.
 Under prolonged heavy grazing, decreaser plants lose
their vigor and allow such imvader plants as broomsedge,
splitbeard bluestem, annual three-awn, showy partridgepea,
ragweed, camphorweed, and white snakeroot to become
prominent.

Annual air-dried herbage yield is about 4,000 pounds per
acre in favorable years and about 2,000 pounds per acre in
unfavorable years.

ERODED PRAIRIE RANGE SITE

This range site consists of moderately deep and deep,
very ﬁently sloping to gently sloping soils on uplands. These
soils have a loamy surface layer and a loamy or clayey sub-
soil. In places erosion has removed some of the surface lay-
er, leaving the clayey subsoil exposed.

Generally, this range site has been cultivated and then

- abandoned. Revegetation has taken place naturally, or the

land has been reseeded to grasses. The site is capable of
producing a mixture of tall grasses, such as indiangrass, lit-
tle bluestem, and big bluestem.

Maximum production on this site is about 50 percent of
that of the same soils in native vegetation that have not been
cultivated. Annual air-dried herbage yield is about 3,000
pounds per acre in favorable years and about 1,500 pounds
per acre in unfavorable years.

ERODED SANDY SAVANNAH RANGE SITE

This range site consists of moderately deep, very gently
sloping to sloping, severely eroded soils on uplands. These
soils are loamy throughout.

This site produces types of climax vegetation that are
similiar to those of the Sandy Savannah range site, but in
lesser amounts. Decreaser grasses are big bluestem, indian-
grass, and little bluestem. Invaders are broomsedge, split-
beard bluestem, three-awn, and ragweed. This site is limited
to formerly cultivated soils and therefore generally needs
reseeding to restore production within a reasonable number
of years.

Annual air-dried herbage yield, where the site has been
restored to good condition, is about 3,000 pounds per acre in
favorable years and about 1,500 pounds per acre in unfavor-
able years.

HEAVY BOTTOMLAND RANGE SITE

This range site consists of deep, nearly level soils on flood
ﬁlams. These soils are loamy or clayey throughout, or they
ave aloamy surface layer and a loamy or clayey subsoil.
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TABLE 3.—Pasture and hay groups and estimated average

[Not included in this table, because they are not suitable for

Level Animal-unit-months v per acre
Pasture and hayland Plants of
suitability group management | January February March April
Group 1A: Ka.
Deep, clayey soils that have a Common bermuda- A -— -——- -— 0.4
very slowly permeable subsoil; grass.
on bottom lands; subject to B —-—— —-— - .4
flooding; control of wetness
and protection from damage by Improved bermuda- A -— -— - .4
overflow needed. grass.
B —-—— -— -— .4
Fescue_ __ | A —-—— 0.2 0.5 7
B -— 3 .6 1.0
Group 2A: En, La, Ic, Ra, Robin-
sonville part of SrE.
Deep, loamy soils that have a Common bermuda- A -— ——— -— .4
moderately rapid to slowly per- grass.
meable subsoil; on bottom B —— - —_— .5
lands; subject to flooding;
brush control, use of fertil- Improved bermuda-| A - -— —— .4
izer, and protection from grass,
damage by overflow needed. B —— —_— —-— .6
Fescue__.___. _____| A -— .3 .6 .9
B -—— .4 .7 1.1
Group 2B: Lt.
Deep, loamy soils that have a Common bermuda- A -— -—- .2 .4
very slowly permeable subsoil; grass.,
on bottom lands; subject to B ——— -— .3 .6
flooding; brush control, use
of fertilizer, drainage, and Improved bermuda- A -— —-——— .3 .5
protection from damage by grass.
overflow needed. B -—— —_— .4 .9
FesSCUe .| A -—— .3 .6 W7
B —-— .3 .6 .7
Group 7A: BuA, BuB, FeC.
Deep, clayey soils that have a King Ranch A -—— -— -— .2
very slowly permeable subsoil; bluestem only.
on uplands; increase of water B — -— —-— .4
intake and use of fertilizer
needed.
Group 8A: BaB, BaC, BaC2, BcC, Common bermuda- A -— -— .2 .5
BoB, BoC, BoC2, ChB, CrB, SdC, grass.
SeE, SrE. B -— -——— .4 .9
Moderately deep and deep, loamy
soils that have moderately Improved bermuda-| A -— —-— .3 .7
slow to very slow permeability grass.
in the subsoil; on uplands; B -— -— .4 1.0
increase of water intake and
use of fertilizer needed. FesSCUe_ e A —— .2 .3 .5
For Collinsville part of BcC
and SeE, refer to group 144; B -— .3 .5 .8
for Robinsonville part of
SrE, refer to group 2A.
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pasture or hay, are the mapping units HoF, Mp, and TrE]

Hay

Tons
1.6

per acre—Con,

1/

Animal-unit-months

Total

4.0

December

November

October

September

August

July

June

May

1.0
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TABLE 3.— Pasture and hay groups and estimated average

Level Animal-unit-months 1/ per acre
Pasture and hayland Plants of
suitability group management | January February March April
Group 8B: CeC, HaB, HaC, HaC2, Common bermuda- A -— ——— -—- 0.2
HhC, HoE, KoC. grass.
Moderately deep and deep,loamy B - —_— J— .4
soils that have a slowly to
moderately rapidly permeable Improved bermuda- A -— -—— -_— .3
subsoil; on uplands; brush grass.
control, use of fertilizer, B -— _— - .5
and liming of acid soils
needed, LOVEErasSS e e A -— -—— - .2
B -— --- -—- .4
Bahiagrass_______ A -—— ——— —-— .2
B -— ——— -—- .4
Group 8C: PaA, PaB, Ws. Common bermuda- A -— -— .2 .5
Loamy soils that have a very grass.
slowly permeable dense sub- B - -— .4 .8
soil of clay; somewhat
droughty; on uplands; Improved bermuda- A —— —-— .3 .6
drainage of level areas, grass,
brush control, use of fer- B - -——- .5 1.0
tilizer, and reduction of .
surface compaction needed. Fescue oo~ A ——— .2 .3 .o
B -— .3 .5 .8
Group 8D: Ca.
Deep, loamy, thin-surfaced Fescue only.._____ A ——— .1 .2 .3
soils that have a very
slowly permeable dense sub- B - .2 .3 .5
soil of clay; high in sodium;
droughty; on uplands; drain-
age of level areas, use of
fertilizer, and improvement
of soil structure needed.
Group 8F: BbC3, HeC3.
Deep, loamy soils that have a Common bermuda- A —-—— —-— —— .1
slowly permeable tomoderately grass.
rapidly permeable subsoil; B -— -—— -—- .4
severely eroded; on uplands;
brush control, use of fer- Improved bermuda- A -— -— -—— .2
tilizer, and shaping of grass.
gullies needed. B —— —-—— -— .4
Lovegrass ... —_ A —-—— —-——— -——— .2
B -—- ——— -_—— .4
Group 9A: DoD, StB.
Deep, sandy soils that have a Common hermuda- A -— - -——— .2
moderately permeable subsoil; grass,
on uplands; use of fertilizer B -—— ——— _— .4
and brush control needed.
Improved bermuda- A ——— —-_——— -—— .2
grass. '
B -—— -—— -— .3
LOvegrasS . ————— A -— - - .2
B —-— -——- -—— .4
Bahiagrass_._ .- A —-——= —-— -— .2
B -—— - ——— .4
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Hay

Tons

2.4

1.6

1.6

Con,

Animal-unit-months i/ per acre

Total

December

November

0.2

October

September

August

July

.3

1.0

June
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1.

.3
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TABLE 3.— Pasture and hay groups and estimated average

Level Animal-unit-months l/ per acre
Pasture and hayland Plants of
suitability group management | January February March April
Group 14A: Collinsville part of
BeC and SeE. Common bermuda- A - - JE— 0.2
Shallow and very shallow, grass.
loamy soils that have a mod- B — -— -— .3
erately rapidly permeable sub-
s0il; on uplands; conserving Improved bermuda-| A _— _— -——— .2
moisture and use of fertilizer grass.
needed. B - _—— —— 4
Lovegrass__._ . .___| A —-— -— - .2
B --- -—- - .3

1/

= Animal-unit-month—the amount of forage or feed required to maintain one animal unit (one cow, one horse, one

A large part of the climax vegetation in this site grows
during periods of cool weather. Mainly these plants_are
wildryes, uniolas, sedges, and rushes. Where the site is In
excellent range condition, other plants in abundance on the
well-drained areas are switchgrass, prairie cordgrass, big
bluestem, and Florida paspalum. American elm, pecan,

walnut, poison-ivy, and indigobush make up 30 to 40 percent
of the vegetation, and herbaceous plants make up about 60
to 70 percent. ]

Plants in abundance where the site is in poor condition are
seacoast sumpweed, buffalograss, meadow dropseed,
ragweeds, windmillgrass, hawthorn, elm, persimmon, ash,
pecan sprouts, and trumpetvine. o

Annual air-dried herbage yield when the site is in excel-
lent condition is about 7,000 pounds per acre in a series of
favorable years and about 3,500 pounds per acre in unfavor-

able years.
LOAMY BOTTOMLAND RANGE SITE

This range site consists of deep, nearly level to gently
sloping soils on flood plains. These soils are loamy through-
out, or they have a loamy surface layer and a loamy or clay-
ey subsoil. Most soils in this site are used for crops or tame

asture. Areas of soils used for native grasses are suitable
or either native hay or range.

Where this site is in excellent range condition, it has a
mixture of tall grasses, among which are eastern gamagrass,
prairie cordgrass, big bluestem, switchgrass, broadleaf
uniola, and wildryes. These grasses make up about 65 per-
cent of the vegetation. Woody plants, such as pecan, wal-
nut, indigobush, passiovine, and trumpetvine make up the
remaining 35 percent.

If the range condition deteriorates to poor, which general-
3! occurs in areas that were formerly cultivated and aban-

oned because of overflow, the plant mixture in places is a
combination of johnsongrass, bermudagrass, pecan
sprouts, trumpetvine, seacoast sumpweed, marestail,
ragweed, white snakeroot, hawthorn, persimmon, and a
few plants of indiangrass, big bluestem, and switchgrass.
Because this site has the highest production potential of any
in the country, it is valuable cropland. If it is used for native
pasture, it should be kept in excellent condition.

Annual air-dried herbage yield is about 8,500 pounds per
acre in favorable years and 4,250 pounds per acre in unfa-
vorable years.

LOAMY PRAIRIE RANGE SITE

This range site consists of moderately deep and deep,
very gently sloping to steep soils on uplands. These soils
have a loamy surface layer and a loamy or clayey subsoil.

Where this site is in excellent condition, about 80 percent
of the vegetation is a mixture of decreasers, such as big
bluestem, little bluestem, indiangrass, and switchgrass.
About 15 percent of the vegetation consists of increasers,
among which are tall dropseed, purpletop, jointtail, side-
oats grama, wild-indigo, goldenrod, and health aster. Leg-
umes and forbs, such as tickclover, leadplant, gayfeather,
antc_i blacksamson, make up the other 5 percent of the vege-
tation.

Invaders become common on this site following pro-
longed overuse. These are broomsedge, splitbeard blue-
stem, annual three-awn, ragweed, common broomweed,
hawthorn, prairie crabapple, and winged elm.

Annual air-dried herbage yield is about 6,500 pounds per
acre in favorable years and about 4,000 pounds per acre in
unfavorable years.

SAVANNAH BREAKS RANGE SITE

This range site (fig. 11) consists of deep, steep soils and
Rock outcrop and escarpments on uplands. Stones and
boulders commonly are on the surface. Runoff is common
dgrmg high, intense rainfall or during prolonged rainy peri-
ods.

Where this site is in excellent condition, about 60 percent
of the vegetation is grasses, legumes, and other forbs, and
40 percent is woody plants. Forage plants are little blue-
stem, big bluestem, indiangrass, and switchgrass. The pri-
mary woody plants. are post oak, blackjack oak, and
shortleaf pine.

Prolonged heavy grazing, fire, and heavy use have
thinned out the grasses and released space for sprouts.
Where this has occurred, the range condition has deteriorat-
ed to poor, and the plant cover is almost a solid stand of
scrubby post oak, blackjack oak, elm, hawthorn, and per-
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Animal-unit-months 1/ per acre~—Con,
May June July August September October November December Total Hay
Tons
0.3 0.4 0.3 0.3 0.2 0.2 0.1 -— 2.0 0.8
.6 . .6 .5 .5 .4 .2 -— 3.8 1.6
.4 .5 .4 .3 .3 .2 1 — 2.4 1.0
.7 .8 .7 .6 .5 .5 .3 -— 4.5 1.9
.3 .4 .3 .3 .2 .2 .1 - ,12.0 .8
.6 .7 .6 .5 .5 .4 .2 - 3.8 1.6

mule, five sheep or goats) for a period of 30 days.

simmon trees. This overstory of woody plants shades the
grasses and contributes to the development of a thin, weak
stand of little bluestem, broomsedge, annual three-awns,
poverty oatgrass, ragweed, and croton.

Herbage yield is about 2,000 pounds per acre in favorable
years and about 1,000 pounds in unfavorable years.

Figure 11.—Savannah Breaks range site in an area of Homa soils and Rock
outcrop, steep.

SANDY SAVANNAH RANGE SITE

This range site consists of moderately deep to deep, very
gently sloping to moderately steep soils on uplands. These
so!{s have a loamy surface layer and a loamy or clayey sub-
soil.

Where this site is in excellent condition, it has a mixture
of tall grasses and trees (fig. 12).Where it is in poor condi-
tion it has almost solid stands of scrub oaks. ’

Hardwood trees make up about 25 percent of the climax
vegetation. The major species of trees are post oak and
blackjack oak, and the minor species are red oak, shortleaf

Figure 12.—Sandy Savannah range site on Homa fine sandy loam. Grasses
are little bluestem, big bluestem, and indiangrass.

pine, and hickory. Principal decreasers are little bluestem,
big bluestem, indiangrass, tephrosia, and slender lespedeza.

Annual fires followed by overgrazing weaken the grasses.
and the area is invaded by oaks. The space once occupied
by grasses thus becomes a filled-in-savannah which sup-
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ports essentially

poor for thissite _

Annual herbage yield is about 5,000 pounds per acre in
favorable years and about 2,500 pounds in unfavorable
years.

SHALLOW CLAYPAN RANGE SITE

This range site consists of deep,nearly level soils on up-
lands and flood plains. These soils have a loamy surface
layer and a loamy or clayey subsoil that contains significant
amounts of exchangeable sodium.

The plant composition of this range site, where in excel-
lent condition, is about 50 percent decreasers, among which
are switchgrass, little bluestem, indiangrass, and gayfeath-
ers. The other 50 percent consists of increaser species, such
as meadow dropseed, silver bluestem, fall witchgrass,
Scribner panicum, heath aster, goldenrod, and slimflower
scurf-pea.

As the condition class deteriorates, invader plants that
become prominent are ragweed, bitter sneezeweed, narrow-
leaf sumpweed, croton, broomweed, annual dropseed, and
three-awn.

: the same species but in a much thicker:
stand. This enviromental change results in a range class of °

Annual air-dried herbage yield is about 3,000 pounds per
acre in favorable years and about 1,500 pounds per acre in
unfavorable years.

SHALLOW PRAIRIE RANGE SITE

This range site consists of very shallow to shallow, very
gently sloping to moderately steep soils on uplands. These
soils are loamy throughout.

Where this range site is in excellent condition, decreaser
Flants make up about 70 percent of the vegetation. They are
ittle bluestem, big bluestem, indiangrass, tephrosia, sensi-
tivebrier, and perennial sunflowers (fig. 13). Increaser plants
make up about 30 percent of the vegetation. These are side-
oats grama, meadow dropseed, hairy grama, purpletop,
jointtail, ashy sunflower, sticky goldenrod, and coralberry.

Overuse weakens the decreaser plants and allows other
species to invade the vacant areas. Where a poor range con-
dition develops, plants that are abundant are annual brome,
annual three-awn, and such increasers as persimmon, coral-
berry, sticky goldenrod, hairy grama, and silver bluestem.

Annual air-dried herbage yield is about 4,500 pounds per
acre in favorable years and about 2,000 pounds per acre in
unfavorable years.

Figure 13.—Loamy Prairie range site on Bates fine sandy loam, foreground. Cattle in background are grazing on Shallow Prairie range site in an area of Bates-
Collinsville complex, 1 to S percent slopes.
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VERY SHALLOW RANGE SITE

This range site consists of very shallow and shallow, slop-
ing to steep soils on uplands. These soils are loamy througE-A
out. Stones are frequently on or near the surface and
throughout the soil.

Where' this range site is in excellent condition, the de-
creaser plants make up about 50 percent of the plant compo-
sition. They are little bluestem, big bluestem, indiangrass,
and perennial sunflowers. Increasers make up the other
half. They are side-oats grama, hairy grama, buffalograss,
and silver bluestem.

Where the range condition deteriorates to poor, annual
three-awn, silver bluestem, windmillgrass, common broom-
weed, and ragweed are prominent. In addition, brush, such
as hawthorn, persimmon, and sumac, generally becomes
much denser.

Air-dried herbage yields are about 2,000 pounds per acre
in favorable years and about 1,000 pounds per acre in unfa-
vorable years.

Use of the Soils as Woodland?

Natural stands of commercial woodland make up less
than 25 percent of the acreage of Coal County. Soils capable
of supporting commercial forest species make up about 55
percent. The principal commercial trees on bottom lands are
elm, red oak, white oak, cottonwood, sycamore, water oak,
ash, hackberry, and pecan. On uplands they are eastern
redcedar, shortleaf pine, and southern red oak.

The soils of Coal County have been rated on the basis of
their performance when used to produce wood crops. The
ratings are a means of expressing information useful in
managing wood crops according to the kinds of soil. Items
rated in this soil survey and their importance to woodland
use and management in Coal County are discussed in the
following paragraphs.

Erosion hazard is the potential erodibility of the soil and
the hazard it causes when the area is managed according to
currently recognized acceptable standards. The rating is
slight if no special techniques in management are required.
It 1s moderate if some provision in management must be
made to prevent accelerated erosion. Roads, skid trails, fire
lanes, and land construction work and maintenance require
some special techniques. The rating is severeif special tech-
niques in management and special attention to roads, skid
trails, fire lanes, and to land construction work and mainte-
nance are necessary to minimize accelerated erosion.

. Equipment limitation ratings are based on limits to opera-
tion of mechnical equipment normally used for woodland
operations. The dominant factors are steepness of slope,
wetness of the soil, clayey and sandy soil textures, and ob-
stacles, such as rocks.

. A soil rating of slight indicates that there are no particular
limitations to the use of equipment.

A rating of moderate indicates that not all types of equip-
ment can be used and that there are periods not in excess of
three months when equipment cannot be used because of
soil wetness or instability.

A rating of severe indicates that some kinds of equipment
use are limited, that special equipment is needed in places,
that the soil is wet more than three months, or soil texture
limits equipment use.

4By NORMAN E. SMOLA, woodland conservationist, Soil Conserva-
tion Service.

Seedling mortality ratings refer to the expected degree of
mortality of naturally occurring or planted tree seedlings as
influenced by the kinds of soil and where plant competition
is not a factor.

Potential productivity is expressed as site index for given
tree species. Site index is a numerical means of expressing
the quality of a forest site, based on the height of the domi-
nant stand at an arbitrarily chosen age. The arbitrary ages
used in this survey are 30 years for cottonwood, 35 years for
sycamore, and 50 years for all other species. Height is the
average height in feet of the dominant or codominant
species.

Preferred species is shown by listing the principal com-
mercial tree species that should be favored in existing
stands, and by denoting the tree species that are suitable for
planting. The selection of preferred species is influenced by
their growth rates and by the quality, value, and general
marketability of the products obtained from each species.

The rating is slight, if seedling survival ordinarily exceeds
75 percent, or if natural regeneration is suitable or an origi-
nal glanting can be expected to produce a satisfactory
stand.

The rating is moderate if seedling survival is between 50
to 75 percent. In this case, natural regeneration cannot be
relied upon always for adequate and immediate restocking,
and planting may be a desirable alternative.

The rating is severe if the seedling survival is less than 50
percent and adequate restocking is not expected without
additional management attention. For example, superior
planting techniques and planting stock are needed, and re-
planting is required in places to assure adequate stands.

Woodland suitability groups

The soils of Coal County have been grouped on the basis
of their performance in producing trees. The ratings of indi-
vidual soil provide a basis for grouping soils according to
their suitability for woodland use and management. Group-
ings of the soils simplify the presentation of information. A
woodland suitability group consists of soils that have com-
parable potential productivity and comparable limitations,
produce similar kinds of wood crops, and require similar
management practices.

Important soil-related hazards or limitations in woodland
use and management are a part of the definition of each
woodland suitability group. The limitations or hazards are
(1) potential erosion hazard, (2) equipment limitations, and
(3) seedling mortality. The evaluation of these management
items for the soils 0? each woodland group consists of rat-
ings based on the severity of the hazard or limitation im-
posed on management. The ratings are slight, moderate, and
severe.

Each group symbol consists of three elements. The first
element in the symbol indicates the relative potential pro-
ductivity of the soils in the group for growing wood crops. It
expresses the site quality on the site index of one or more
important forest types or species. '

The numeral | indicates very high potential productivity.
(Not applicable in Coal Countf)]l.)

The numeral 2 indicates high potential productivity.

The numeral 3 indicates moderately high potential pro-
ductivity. '

The numeral 4 indicates moderate potential productivity.

The numeral § indicates low potential productivity.

The second element in the symbol indicates the soil or
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hysiographic characteristic that is the primary cause of
ﬁazards, limitations, or restrictions of the soils for wood-
land use or management. This element is x, w, ¢ or 0. The
letter x means stoniness or rockiness; the letter w means
excessive wetness; the letter ¢ means there are limitations
because of the kind or amount of clay in the surface layer;
and the letter o indicates there are no significant soil-related
limitations.

Some soils have more than one limiting characteristic; in
this case, priority was assigned to the element in the order in
which the characteristics are listed here. :

The third element in the symbol indicates the degree of
hazard or limitation and the general suitability of the soil for
certain kinds of trees. . '

The numeral 1 indicates the soils have no significant man-
agement limitations and are best suited to needleleaf trees.

The numeral 2 indicates soils that have one or more mod-
erate limitations and are best suited to needleleaf trees. (Not
applicable in Coal County.) L

The numeral 3 indicates one or more severe limitations
and that needleleaf trees are the most suitable.

The numeral 4 indicates the soils have no significant limi-
tations and broadleaf trees are the most suitable. (Not ap-
plicable in Coal County.)

The numeral § indicates one or more moderate limitations
and that broadleaf trees are the most suitable. (Not applica-
ble in Coal County.) _

The numeral 6 indicates one or more severe limitations
and that broadleaf trees are the most suitable.

The numeral 7 indicates soils that present no significant
management concerns and are well suited to either needle-
leaf or broadleaf trees.

The numeral 8 indicates one or more moderate limitations
and that the soils are well suited to either needleleaf or
broadleaf trees. (Not applicable in Coal County.)

The numeral 9 indicates one or more severe limitations
and that the soils are suited to either needleleaf or broadleaf
trees. ‘

The numeral 0 indicates the soils are not suited to any
major commercial tree species for the production of wood
products.

TABLE 4.— Woodland suitability groups

[Absence of entry in a column means

Management concerns

Woodland suitability group, map symbols,
and descriptions of soils

Erosion hazard

Equipment limitation

Group 2w6: Ka, La_ S
Deep, nearly level, clayey to loamy solls that are
best suited to southern hardwoods; on flood plains,

Group 307: En_ Slight oo Slight: subject to flooding_______
Deep, nearly level, loamy soils that are suitable
for southern pines or hardwoods; on flood plains.
Group 3w6: Lt, Ra__ | e ———— Severe: seasonally wet and subject
Deep, nearly level to gently sloping, loamy soils to flooding.
that are best suited to water-tolerant hardwoods;
on flood plains.
Group 40l: HaB, HaC, HaC2, HhC, Slight Slight

Moderately deep and deep, very gently sloping and
gently sloping, loamy soils that are suitable
for southern pines and Eastern redcedar; on
uplands

Group 5c3e: HeC3.
Moderately deep, very gently sloping to sloping,
severely eroded, loamy soils that are best suited
to needleleaf trees; on uplands,

Group 5x9: HoOE, HoF.._____
Deep, moderately steep and steep, loamy soils that
are suitable for southern pines or upland hard-
woods; on uplands.

Group 500: BaB, BaC, BaC2, BbC3, BcC, BoB, BoC,

Moderate to severe...

Slight to severe_____

Severe: seasonally wet and subject
to flooding.

Moderate to severe

Severe,

BoC2, BuA, BuB, Ca, CeC, ChB, CrB, DoD, FeC,

KoC, Lc, Mp, PaA, PaB, SdC, SeE, SrE, StB, TrE,
Ws. Soils that are not suitable for the production
of major commercial wood products.
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A fourth element, e, has been added to the three element
group symbols to designate severely eroded soils.

The woodland group assigned to each soil can be deter-
mined by referring to the “‘Guide to Mapping Units.”” Soils
unsuitable for the production of the major commercial trees
for wood crops have been placed in woodland suitability
group 500. .

Table 4 includes a brief description of each woodland
suitability group in Coal County and rates the groups ac-
cording to the method discussed in this section.

Use of the Soils for Wildlife Habitat®

The wildlife population of any area depends upon the
availability of food, cover, and water in a suitable combina-
tion. Habitat is established, improved, or maintained by
establishing desirable vegetation and developing water sup-
plies in suitable places.

5By JEROME F. SYKORA, biologist, Soil Conservation Service.

and factors in woodland management

information was not available]

. Intable 5 each of the soils in Coal County is rated accord-
ing to the suitability for the elements of wildlife habitat.
Ratings are for three classes of wildlife. These ratings refer
only to the limitations of the soil and do not take into ac-
count the climate, the use of the soil, or the distribution of
wildlife and human population. The limitations of individual
sites has to be determined by onsite inspection.

The meanings of the numerical ratings used in table 5 are
as follows:

Well suited means that habitat generally is easily estab-
lished, improved, or maintained; that the soil has few or no
limitations that affect management; and that satisfactory
results can be expected. Suited means that habitat can be
established, improved, or maintained in most places; that
the soil has moderate limitations that affect management;
and that moderate intensity of management and fairly fre-
quent attention is required for satisfactory results. Poorly
suited indicates that habitats can be established, improved,
or maintained in most places; that the soil has rather severe
limitations; that habitat management is difficult and expen-
sive and requires intensive effort; and that results are not

Management concerns—Con,

Potential productivity

Seedling mortality

Severe: seasonally wet and
subject to flooding.

Slight: subject to flooding___

Moderate to severe: seasonally
wet and subject to flooding.

Slight_____

Moderate to severe

Preferred species
Selected species Site index "for planting’

Cottonwood.__ 100 Cottonwood,
Green ash__ -—- sycamore,
Sycamore_____ _— water oak,

cherrybark oak,
Shortleaf pine 70 Loblolly pine,
Red oak_ . _______________ _______ — shortleaf pine,
Black walnut___________________ _— black walnut,

northern red oak.
Water oak____ 80 Water oak,
Green ash —— green ash,
Hackberry_____ J—
Shortleaf pine________________ 60 Shortleaf pine,
Eastern redcedar______________ —— loblolly pine,

Eastern redcedar,
Shortleaf pine________________ 55 Shortleaf pine,
Red oak__ —— Eastern redcedar,
Eastern redcedar______________ ——
Shortleaf pine oo 55 Not recommended for planting.
Eastern redcedar____ . ________ -
Red oak -—

Not recommended for planting.
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TABLE 5.— Suitability of the soils for elements

Elements of wildlife habitat
Soil series and mép symbols Grain and seed Grasses and wild herbaceous Hardwood
crops legumes ~upland plants woody plants

Bates:

BaB, BaC, BaC2__ . ___ Suited__ . oo well suited _ _____ Well suited.__.____ | Suited___._________

BbC3, BcC. Poorly suited.____ |Suited____________ Suited____ o Poorly suited_.___
Bonham: BoB, BoC, BoC2___._.__ | Well suited_______ Well suited_______ Well suited_______ suited_ ___________
Burleson; BuA, BuB____.._..____. | Well suited_______ Suited____________ [Suited_ __ . ____ Poorly suited_____
Carytown: Cle o Poorly suited_____ |Suited____________ Suited____________ Poorly suited_____
Chaney: C€CeCocom oo Suited .. ____ Suited__ _____ oo Suited____________ Suited____________
Choteau: ChB_ __ e Well suited.____.__ well suited___..___ well suited_ ____.- Suited_____ oo
Crockett: CrB____ e Suited_ ____ . ___. well suited_______ |Well suited_______ | Suited____________
Dougherty: DoD__ e Suited_____ o __ well suited__._____ Well suited..___.___ Well suited_____._
Ennis: ENo oo e well suited______. well suited_______ | Well suited_______ well suited_._____
Ferris, acid surface variant Suited_ __ Well suited ______ Suited_ Poorly suited_____

FeC.
Hartsells: . )

HaB, HaC, HaC2_ .o | Suited_._________ Well suited_______ Well suited_______ Well suited_______

HeC3_ Unsuited_ . __ o _ Suited . Suited . __________ Suited
Homa : :

HhCo o __ Poorly suited_____ Suited Suited_ e~ Well suited__.____

HoE_.____ Unsuited. __ .o Poorly suited_____ |[Suited____________ Suited____________

HOF.____ N Unsuited.. o —__ Poorly suited_____ |Poorly suited_____ | Suited______. ...
Kaufman: Ka___ well suited____.___ Wwell suited____.__._ well suited.______ Suited____________
Konawa: KoC__ well suited_______ "I well suited_______ | Well suited.._.___ Well suited_.______
Lanton: La, L€ well suited.____..._ Well suited_______ well suited__.____ Well suited_._____
Lightning: Lt Suited_ Suited_ o _____ Suited _______._._ Suited_ ___________
Mine pits and dumps: Mp__..___ Unsuited...___..__._ | Poorly suited_____ Poorly suited___._ Poorly suited_____
Parsons: PaA, PaB_____________ well suited______._ Well suited__.._._. | Well suited_______ Poorly suited_____
Robinsonville: Ra__ _________—__ Poorly suited..___ | Suited_____..___._ Well suited_______ well suited_______
Steedman: . .

SAC .. o e e Poorly suited_____ Suited. . __ Suited____________ Poorly suited_____

SeE_____ Unsuited_____.____ Suited____________ Suited____________ Poorly suited_____

SYE e e Unsuited____ ... __.__ Suited_ . _______ Suited Suited__________
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Elements of wildlife habitat—Con.

Kinds of wildlife

Poorly suited._
Poorly suited__
Suited_________
Suited_________
Suited..________
Well suited____
Wwell ‘suited____
Poorly suited__
wWell suited.._..
Poorly suited__

Suited ___.___
Suited_______._

Suited

Suited_________
Well suited____
Suited_________

Suited o

Poorly suited.._

Poorly suited__

Suited______.___

Poorly suited__

Poorly suited__

Poorly suited._

Poorly suited_
Poorly suited.
Unsuited______
Poorly suited.
Poorly suited._

Unsuited_._____

Unsuited______

Unsuited______

Unsuited. _____
Unsuited______

Unsuited______
Well suited___
Unsuited___..__

well suited___

well suited. _

Poorly suited_
Poorly suited._
Suited______._

Unsuited______
Unsuited______.

Poorly suited_

Suited________ '

Suited_______._

Unsuited______

Poorly suited.

Poorly suited_

Unsuited_ ___.__

Unsuited______

Unsuited. . _.._.

Unsuited__ ..

Unsuited___._..

Unsuited______
Unsuited_ . ____

Unsuited____._

Well suited___

Unsuited______

Well suited___

Well suited___

Poorly suited_

Suited_ oo _

Poorly suited_

Unsuited_...___
Unsuited______

Poorly suited_

Well suitgd___
Poorly suited_
Suited________
Suited .-
Suited__. .. —_
Unsuited___.__
Poorly suited.
Well suited..__
Poorly suited.
Unsuited____.__

Suited____._.—
Poorly suited.
Poorly suited.
well suitedl{_

Poorly suited.

suited’

Poorly suited_

Well suited._.
Poorly suited_

Suited____.___

Suited. . ___

Suited. __._.___

well suited___

Well suited.__

Well suited___

Well suited__._

Suited_ . _o_

Suited.. __.___
Poorly suited.

Poorly suited_

wWell suited___

Well suited___

Well suited___

Suited_

Poorly suited_

Well suited.__
Suited________

Suited________
Suited_____. ...

Suited____..__.~

Poorly suited_
Poorly suited_

Suited,

Well suited___
Well suited___
Poorly suited.
wWell suited._..
Suited____ e

Well suited__.
Suited_____._._

Suited________
Suited____ ...
well suited___
Well suited___

Suited o

Poorly suited_
Poorly suited._
Well suited___

Poorly suited_
Poorly suited_

Suited________

Coniferous wWetland food - waterfowl Open~land Woodland Wetland
woody plants and shallow-water Ponds wildlife wildlife wildlife
_cover plants developments
Suited_________ Unsuited______ Unsuited.. . _.___ Poorly suited. | Well suited ___ |Suited________ Unsuited.
Poorly suited__ | Unsuited______ Unsuited__.____ Poorly suited_ | Suited______._ Poorly suited_ | Unsuited.
Suited Unsuited______ Poorly suited. |Suited________ well suited___ |Suited. _______ Poorly suited.

Poorly suited.

Suited.

Unsuited.

Poorly suited.

Poorly suited.

Unsuited.

Unsuited.

Unsuited.

Unsuited.

Unsuited.

Unsuited.
Unsuited.

Unsuited.

Well suited.

Unsuited.

Well suited.

Well suited,

Poorly suited.

Poorly suited,

Suited.

Unsuited.
Unsuited.

Poorly suited.



40 SOIL SURVEY

TABLE 5.—Suitability of soils for elements

Elements of wildlife habitat
Soil series and map symbols Grain and seed Grasses and Wild herbaceous Hardwood
crops legumes upland plants woody plants
Stidham: StB_ Suited____________ Well suited_______ Well suited_______ | Well suited_________
Talpa: TrE__ Unsuited_________ Suited____________ Suited. __________ Suited o
Wilson: Ws _ Suited____________ Suited_._ __________ Suited. ___________ Poorly suited_______

1/

Rating applies to suitability of soils for pond reservoirs.

always satisfactory. Unsuited indicates that it is impractical
or impossible to establish, improve, or maintain habitat and
that unsatisfactory results are probable.

The column heading Grain and seed cropsrefers to grain-
producing or seed-producing annual plants, such as corn,
sorghum, millets, and soybeans.

rasses and legumes refers to domestic grasses and leg-
umes that are established by planting and which furnish
food and cover for wildlife. The grasses include bahiagrass,
weeping lovegrass, johnsongrass, ryegrass, and panicgrass-
es. Legumes include species of clover, annual lespedezas,
and bush lespedezas.

Wild herbaceous upland plants refers to native or intro-
duced perennial grasses, forbs, and weeds that provide food
and cover for upland wildlife. Examples of these are beg-
garweed, perennial lespedezas, wild bean, pokeberry, and
cheatgrass.

Hardwood woody plants refers to nonconiferous trees,
shrubs, and woody vines that produce fruits, nuts, buds,
catkins, or foliage (browse) that are used extensively as
food by wildlife. These plants commonly become estab-
lished through natural process, but they can be planted.
They include species of oak, cherry, dogwood, huckleber-
ry, viburnum, black locust, sand plum, sumac, maple,
grape, honeysuckle, greenbrier, bois d’arc, mulberry, hack-
berry, pecan, hickory, and black and red hawthorne.

Coniferous woody plants are cone-bearing trees and
shrubs that are used mainly as cover, but some also furnish
food in the form of browse, seeds, or fruit-like cones. The
become established through natural process or are planted.
Included are pines, cedars, and ornamentals.

Wetland food and cover plants are annual and perennial
wild herbaceous plants that grow on moist to wet sites.
They do not include submersed or floating aquatics. These
plants furnish food or cover mostly for wetland wildlife.
Some examples are smartweed, wild millet, spikerush, and
other rushes, sedges, and burreed.

Waterfowl shallow-water developments are those areas in
which low dikes and water-control structures are estab-
lished to create habitat principally for waterfowl. They are
designed so that they can be drained, planted, and flooded,
or used as permanent impoundments for growing sub-
mersed aquatics. Both freshwater and brackish water situ-
ations are included.

Ponds refers to sites where water of suitable depth and
quality can be impounded mainly for fish production.

Open-land wildlife are quail, doves, cottontail rabbits,
foxes, meadowlarks, field sparrows, and other birds and
mammals. These open-land wildlife generally live on crop-
land, pastures, meadows, lawns, and other upland areas
where grasses, herbs, and shrubby plants grow.

Woodland wildlife are woodcock, thrush, vireo, squirrel,
deer, raccoon, wild turkey, and other birds and mammals.
These wildlife generally live in wooded areas where hard-
wood trees, shrubs, and coniferous trees grow.

Wetland wildlife are ducks, geese, ratls, herons, shore
birds, mink, beavers, muskrats, and other birds and mam-
mals that normally live in wet areas, marshes and swamps.

Engineering Uses of the Soils®

This section is useful to those who need information
about soils that are used as structural material or as founda-
tions upon which structures are built. Among those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, contractors,
and farmers.

Among the properties of soils most important in engineer-
ing are permeability, strength, compaction characteristics,
drainage, shrink-swell potential, grain size, plasticity, and
reaction. Also important are slope and deptE to the water
table and to bedrock. These properties, in various degrees
and combinations, affect construction and maintenance of
roads, airports, pipelines, foundations for small buildings,
irrigation systems, ponds and small dams, and systems for
disposal of sewage and refuse.

Information in this section of the soil survey can be help-
ful to those who—

1. Select potential residential, industrial, commercial
and recreational areas.

2. Evaluate alternate routes for roads, highways, pipe-
lines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and ot?],er structures for controlling
water and conserving soil.

6By FOREST McCLUNG, engineer, Soil Conservation Service.
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of wildlife habitat and kinds-of wildlife—Continued

Elements of wildlife habitat—Con, Kinds of wildlife
Coniferous Wetland food waterfowl Open-land Woodland Wetland
woody plants and shallow-water Ponds wildlife wildlife wildlife
cover plants developments
Suited_________ Unsuited______ Unsuited___.___ Poorly suited_ | Well suited.__ | Well suited___ | Unsuited.
Poorly suited._ | Unsuited______ Unsuited______ Unsuited_____._ Suited________ Suited_____.._ Unsuited.
Poorly suited__ | Suited________ Suited____.____ Suitedl/ ______ Suited________ | Poorly suited. | Suited.

5. Correlate performance of structures already built
with properties of the kinds of soil on which they
are built for the purpose of predicting performance
of structures on the same or similar kinds of soil in
other locations.

6. Predict the trafficability of soils for cross-country
movement of vehicles and construction equipment.

7. Develop other preliminary estimates pertinent to
construction in a particular area.

Most of the information in this section is presented in ta-
bles 6, 7, and 8. Tables 6 and 7 show, respectively, several
estimated soil properties significant to engineering and inter-
pretations for various engineering uses. Table 8 gives engi-
neering test data for four representative soils. This informa-
tion, along with the soil maps and other information from
parts of this survey, can be used to make interpretations in
addition to those given in the tables. It also can be used to
make other useful maps.

_ The engineering interpretations reported here do not elim-
inate the need for sampling and testing at the site of specific
engineering works involving heavy loads and where the
excavations are deeper than the depths of layers here re-
orted. Estimates generally are made to a depth of about 5
eet, and interpretations do not apply to greater depths.
Also, engineers should not apply specific values to the esti-
mates for bearing capacity and traffic-supporting capacity
given in this survey. Investigation of each site is needed
because many delineated areas of a given soil mapping unit
may contain small areas of other kinds of soils that have
strongly contrasting properties and different suitabilities or
limitations for soil engineering. Even in these situations,
however, the soil map is useful in planning more detailed
field investigations and for indicating the limitations that can
be expected.

Some of the terms used in this soil survey have special
meaning to soil scientists not known to all engineers. Many
of the terms commonly used in soil science are defined in
the “‘Glossary at the back of this survey.

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system (7)
used by the Soil Conservation Service engineers, Depart-

ment of Defense, and others, and the AASHO system (1)
adopted by the American Association of State Highway
Officials. )

In the Unified system, soils are classified according to
particle size distribution, plasticity, liquid limit, and organic-
matter content. Soils are grouped in 15 classes. There are
eight classes of coarse-grained soils, identified as GW, GP,
GM, GC, SW, SP, SM, and SC; six classes of fine-grained
soils, identified as ML, CL, OL, MH, CH, and OH; and one
class of highly organic soils, identified as Pt. Soils on the
borderline between two classes are designated by symbols
for both classes; for example, ML-CL. )

The AASHO system is used to classify soils according to
those properties that affect use in highway construction and
maintenance. In this system, a soil is placed in one of seven
basic groups ranging from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index. In
group A-1 are gravelly soils of high bearing strength, or the
best soils for subgrade (foundation). At the other extreme,
in group A-7, are the clay soils that have low strength when
wet and that are the poorest soils for subgrade. Where labo-
ratory data are available to justify a further breakdown, the
A-1, A-2, and A-7 groups are divided as follows: A-1-a, A-1-
b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As addition-
al refinement, the engineering value of a soil material can be
indicated by a group index number. Group indexes range
from O for the best material to 20 or more for the poorest.
The AASHO classification for tested soils, with group index
numbers in parentheses, is shown in table 8; the estimated
classification, without group index numbers, is given in ta-
ble 6 for all soils mapped in Coal County.

Estimated soil properties significant to engineering

In table 6 the soil series of the county, and their map
symbols, are listed, and certain physical and chemical prop-
erties significant to engineering are described. The estimates
in columns titled ‘‘Depth from surface’” and “*“USDA tex-
ture’’ are based on a modal profile, or a profile typical for
the soil series. The estimates in the remaining columns are
for the series of the county. For the soils in the county that
were tested, estimates in table 6 are based on the test data
listed in table 8. For the other soils, estimates are based on
test data obtained from similar soils in the county and In
other counties, and on past experience in engineering.
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TABLE 6.—Estimated soil properties
@n asterisk in the first column indicates that at least one mapping unit in this series is made up of two or
reason it is necessary to follow carefully the instructions for
Depth to— Classification
Hydro- Depth from
Soil series and map symbols 10510 Seﬁso?al 7:rfgcel
soi Bedrock 1en ypica USDA texture Unified AASHO
group water profile)
table
Inches Feet Inches
*Bates: BaB, BaC, BaC2, B 20-40 >6 0-13 Fine sandy SM or ML A-4
BbC3, BcC. loam.
For Bonham part of unit 13-17 Loam________.__ ML or CL A-4
BbC3 and Collinsville 17-32 Sandy clay ML, SC, or CL|{ A-4 or A-6
part of unit BceC, see loam.
Bonham and Collinsville 32 Sandstone.
series, respectively,
Bonham: BoB, BoC, BoC2________| C >72 2-3 0-11 Loam- o _ ML or CL-ML A-4
11-15 Clay loam.____._ CL or CH A-6 or A-7
15-65 Clay______.___ CL or CH A-7
Burleson: BuA, BuB____________ D >72 1-2 0-60 Clay . __.__ CL, MH or CH A-7
Carytown: Ca___.__._____._______| D >72 0-1 0-6 Silt loam_____ ML or ML-CL A-4
6-40 Silty clay__.__|MH or CH A-7
40-70 Silty clay ML or CL A-6
loam,
Chaney: CeC.. .. __ o o) >72 2-3 0-6 Loam_._________ ML or CL A-4
6-54 Clay._ .. ____.___ CL or CH A-6 or A-7
54-70 . Clay loam..____ CL or ML-CL A-6 or A-7
Choteau: ChB_____ o _________ c > 72 2-3 0-20 Loam__________ ML or CL A-4’
20-27 Clay loam..___ CL or ML-CL A-6 or A-7
27-65 Clay . _____ CL or CH A-7
Collinsville_____ . __ __________ C 4-20 >6 0-7 Fine sandy SM or ML A-2 or A-4
Mapped only in complex with . loam,
Bates and Steedman soils, 7-12 Gravelly fine |SM A-2
sandy loam,
12 Sandstone.
Crockett: CrB_________________| D >72 1-2 0-8 Loam__________ ML or ‘CL A-4
8-65 Clay__________ CL or CH A-T7
Dougherty: DoD___ . _ ... __.______| A >84 > 6 0-28 Loamy fine SM A-2
sand,
28-40 Sandy clay SC or CL A-4
loam,
40-65 Sandy loam..__|SM or SM-SC A-2 or A-4
65-84 Loamy fine SM A-2
sand,
Ennis: En_______ . ___________ B >72 4-6 0-24 Loam._________ ML or CL A-4
24-31 Silt loam_____ ML or CL A-4
31-40 Loam..._._____ ML or CL A-4
40-~60 Silty clay ML or CL A-6
loam,
Ferris, acid surface variant: D >72 > 6 0-7 Silty clay____|CH A-7
FeC. 7-65 Clay__________ CH A-T7
Hartsells: HaB, HaC, HaC2, B 20-40 > 6 0-11 Fine sandy SM or ML A-2 or A-4
HeC3. loam,
11-17 Sandy loam._._|SM or SM-SC A-2 or A-4
17-36 Sandy clay SC or CL A-4 or A-6
loam,
36 Sandstone,
*Homa: HhC. HoEY/, HoFd/______ c >72 1-2 0-5 Fine sandy SM, ML. or A-2 or A-4
For Hartsells part of unit loam, ML-CL
HhC, see Hartsells series, 5-60 Clay____ ______ CL or CH A-7
Kaufman: Ka.__________________ D >75 0-1 0-75 Silty clay__.._|CL or CH A-7
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referring to other series that appear in the first column of this tablé]
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Percentage passing sieve—— Corrosivity
Available i
No. 4 | No. 10 | No. 40 | No. 200 | Permeability water Reaction | | @ ted Eiteisit i
(4.7 (2.0 0.42 (0.074 capacity steel Concrete
mm, ) mm, ) mm.) mm, )
Inches per Inches per pH value
hour inch of soil

100 100 85-100 45-65 2,0-6.3 0.09-0.13 5.6-6.5| Low______| Moderate___| Low,

100 100 85-100 55-85 0.63-2.0 0.12-0.16 5.2-6.5| Low.._____| Moderate__. Low.

100 100 90~100 40-75 0.63-2,0 0.12-0.16 5.1-6.5| Low._____.] Moderate.._J Low.

100 100 90-100 60-75 0.63-2,0 0.12-0.16 5.1-6.5 | Moderate_] Moderate.__| Low,

100 100 95-100 75-98 0.06-0,63 0.15-0.19 5.1-6.5 | Moderate_J] Moderate___| Moderate to high

100 100 90-100 90-98 0,06-0,20 0.14-0.18 5.1-7.8 | High______| Moderate___| High.

100 100 90-100 75-95 < 0.06 0.14-0,18 5,6-8.4 | High.._____| Moderate_.__ High.

100 100 90-100 70-90 0,.63-2.0 0.14-0,18 5.1-6.0 | High__.._._.] Moderate__.| Low.

100 100 95-100 90-98 < 0,06 0.14-0.18 5.6-8.4 | High_ ____| High_____.__| High,

100 100 95-100 80-90 0,20-0.63 0.15-0.19 6.,6-8.4 | High_._.____| High._._.___| Moderate.

100 100 85-95 55-85 0.63-2.0 0.12-0.16 5.6-6.5 | Moderate__| Moderate___| Low.

100 100 90-100 90-98 0.06-0.20 0.14-0.18 5.6-8.4 | High_____ | Moderate___ High.

100 100 95-100 75-95 0.20-0,63 0.15-0.19 7.4-8.4 | High______| Low.______1| Moderate,

100 100 85-95 55-85 0.63-2,0 0.12-0.16 4.5-6.0 | Moderate__| High_______| Low,

100 100 95-100 75-95 0.20-0.63 0.15-0.19 5.1-6,0 | High_.____|{ Moderate___ Moderate.

100 100 90-100 90-98 0.,06-0,20 0.14-0.18 5.1-7.8 | High___.___| Moderate..] High,

100 100 85-98 30-60 2,0-6.3 0.09-0.13 5.1-6,5| Low___..__.] Moderate_;_ Low,
70-80 50-60 50-60 20-40 2.0-6.3 0.07-0.10 5.1-6.5| Low___..___| Moderate___| Low,
98-100 | 98-100 85-100 55-85 0.63-2.0 0,12-0,16 5.6-7.3 | Moderate__] Moderate___ Low,
98-100 | 98-100 90-100 90-98 < 0,06 0.14-0.18 5.6-7.8 | High______| Moderate....| High.

100 100 90-98 13-30 2,0-6.3 0.06-0,09 5,6-6,5| Low_______| Moderate.._ Low,

100 100 96-100 40-60 0.63-2.0 0.12-0.16 5.1-6.0 | Low____.___| Moderate___ Low,

100 100 50-70 15-40 2,.0-6.3 0.09-0.13 5.1-6.0 | Low______| Moderate__. Low.

100 100 90-98 13-30 2,0-6.3 0.06-0.09 5.1-6,0 | Low______.| Moderate.._] Low,

100 100 90-100 55-85 0.63-2.0 0.,12-0,16 5.1-6.5 | Low__._____| Moderate__._{ Low.

100 100 90-100 70-90 0.63-2.0 0.14-0.18 5.1-6,0 | Low__._____| Moderate___ Low.

100 100 90-100 50-90 0.63-2.0 0.12-0,16 5,1-6.0 | Low_______ Moderate___ Low,

100 100 95-100 85-95 0.63-2.0 0.15-0.19 5,1-6.0 | Moderate__| Moderate___| Low to moderate.

100 100 95-100 90-98 < 0,06 0.14-0.18 6,1-7.8 | High_____| Low_______| High.
95-100 | 95-100 90-100 80-95 < 0,06 0.14-0,18 6.1-8.4 | High_____] Low. . ._| High.

100 100 70-100 30-55 2,0-6.3 0.09-0.13 4,5-5,5 | Moderate__| High_._____ 4 Low.

100 100 50-70 15-40 2,0-6.3 0.09-0,13 4,5-5,0 | Moderate_ | High_______| Low.

100 100 90-100 36-55 2.0-6.3 0.12-0.16 4.5-5.0 | Moderate__ High_______| Low.

100 100 85-100 30-60 2.0-6.3 0.09-0.13 4.5-6.5 | Moderate_{ High_______| Low.

100 100 90-100 90-98 0,06-0.20 0.14-0.18 4,5-8.4 | High____.__| Higho. . ___] High.

100 100 94-100 90-98 <0.06 0,.14-0,.18 6.1-8.4 | High_____| Low__._.___.J High.
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TABLE 6.—Estimated soil properties

Depth to— Classification
Hydro- Seasonal | Depth from
. . | logic . high surface .
Soil series and map symbols soil Bedrock water (typical USDA texture Unified AASHO
group table |. profile)
Inches Feet Inches
Konawa: KoC_.___ . . __| B > 72. > 6 0-13 Fine sandy SM or ML A-2 or A-4
loam,
13-42 Sandy clay SM, SC. ML or | A-2 or A-4
loam, CL
42-65 Fine sandy SM or ML A-2 or A-4
loam,
Lanton: La. Leo oo e D > 72 0-1 0-20 Silt loam_____ ML or CL-ML A-4
20-38 Silty clay ML or CL A-6
loam,
38-62 Clay | CL or CH A-7
*Lightning: Lt o 4 D > 72 0-1 0-6 Silt loam_____| ML or ML-CL A-4
For Carytown part of unit 6-25 Silty clay_.__.| CL or CH A-6 or A-7
Lt, see Carytown series, 25-70 Silty clay CL or CH A-6 or A-7
loam.
i i . 2/
Mine pits and dumps: Mp</.
Parsons: PaA, PaB_______._____| D > 72 0-1 0-12 $ilt loam_____ ML or ML-CL | A-4
12-32 A-7
32-62 A-6 or A-7
*Robinsonville: Ra._ __ ... ... B >72 > 6 0-18 Loam_._________| ML or ML-CL A-4
For Lanton part of unit Ra, 18-60 Fine sandy SM or ML-CL A-2 or A-4
see Lanton series, loam,
*Steedman: SdC, SeE. SrE_____| D 25-40 1-2 0-6 Clay loam_____| CL or ML-CL A-6 or A-7
For Collinsville part of SeE 6-35 Clay__ .. CL or CH A-7
and Robinsonville part of 35° Shale,
SrE, see Collinsville and
Robinsonville series,
Stidham: StB_________.___.....__J A > 72 4-5 0-26 Loamy fine SM A-2
sand.
26-46 Sandy clay SC or ML-CL A-4
loam,
46-60 Fine sandy SM or ML A-2 or A-4
loam,
60-80 Loamy fine SM A-2
sand,
Talpa: TrEY ] D 5-20 > 6 0-4 Silty clay loam_| CL or ML-CL | A-6
4-8 Gravelly CL or ML-CL A-6
silty clay
loam.
8 Limestone,
Wilson: WS ] D > 72 0-1 0-8 Silt loam____| ML or CL-ML A-4
8-75 Clay__—_____.| CL or CH A-T

v Properties of Rock outcrop not estimated.
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Percentage passing sieve— Corrosivity
Available :
No. 4 No. 10| No. 40 No. 200 | Permeability water Reaction . Shrink-swell
X Uncoated potential
(4.7 (2.0 0.42 (0.074 capacity steel Concrete
mm, ) mm, ) mm, ) mm, )
Inches per Inches per pH value
hour inch of soil
100 100 85-98 30-60 2.0-6.3 0.09-0.13 5.6-6,5| Low______ J4 Low to Low. |
moderate.
100 100 90-100 30-60 0.63-2.0 0.12-0.16 5.1-6.0 | Low______.| Moderate___ Low.
100 100 85-98 30-60 2,0-6.3 0.09-0.13 5.1-6.0 Low_._____.| Moderate_._. Low,
100 100 90-100 75-90 0.63-2,0 0.14-0.18 6.1-7.3 | High_____| Lowo___..J Low.
100 100 95-100 85-95 0.06-0,2 0.15-0.19 6.1-7.3 | High_____ ] Low_____._. Moderate,
100 100 94-100 90-98 0.06-0.2 0.14-0.18 6,1-7,3 | High__..___ LOW_ o High.
100 100 90-100 75-90 0,06-0.2 0.14-0.18 5.,1-7.3 | High____._| Moderate_-J Low.
100 100 95-100 85-98 < 0.06 0.14-0.18 5.6-6.5| High_____| Moderate__j High.
100 100 90-100 85-99 < 0,06 0.15-0.19 5.6-6.5| High_____.| Moderate__l Moderate to high.
100 100 90-100 75-90 0.63-2,0 0.14-0.18 5.1-6.5| High______| Moderate. .. Low,
100 100 90-100 90-100 < 0,06 0.14-0.18 5.1-6.0 | High______| Moderate__.J High.
100 100 90-100 75-95 |<0,06-0.20 0.15-0.19 5.1-7.8 | High__.____| Moderate___]| Moderate to high.
100 100 85-95 50-90 2,0-6.3 0.12-0.16 5.1-6.5| Low_..____| Moderate._.] Low.
100 100 85-100 30-60 2,0-6.3 0.09-0.13 5.1-6.0 | Low...___| Moderate___ Low.
100 100 95-100 75-95 0.20-0.63 0.15-0.19 5.1-6.5| Moderate__| Moderate__J Moderate.
100 100 90-100 95-100 0.06-0,20 0.14-0.18 5.6-8.4| High______| Moderate__] High.
100 100 90-98 15-35 2,0-6.3 0.06-0.09 5.1-6,5| Low______| Moderate__. Low.
100 100 80-100 40-60 0.63-2.0 0.12-0.16 5.1-6.0 | Moderate_.| Moderate__] Low.
100 100 85-98 30-60 2.0-6.3 0.09-0.13 5.1-6.0 | Low_______ Moderate___ Low.
100 90-100 65-80 15-35 2,0-6.3 0.06-0,09 5,1-6,0| Low______.| Moderate___ Low,
100 100 95-100 65-95 0.63-2,0 0.15-0.19 6.6-8.4 | Moderate_{ Low_______.| Moderate,
70-80 70-80 70-80 65-75 0.63-2.0 0.13-0.17 6.6-8.4 | Moderate__| Low________ Low to moderate.
100 100 90-100 75-90 0.63-2.0 0.14-0.18 5.6-6.5| High___.__. | Moderate___| Low.
100 100 94-100 90-98 < 0,06 0.14-0,18 5.6-8.4| High..____ | Moderate__. High,

2/ Properties not estimated because the material is too variable to classify.
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TABLE 7.— Engineering

Bn asterisk in the first column indicates that at least one mapping unit in this series is made up of two or
reason it is necessary to follow carefully the instructions for

X . Suitability as a source of— Soil features affecting—
Soil series Farm ponds
and Highway Agricultural
map symbols Topsoil Road fill location Reservoir area | Embankment drainage
*Bates: BaB, BaC, BaC2, Good.___..._-_| Fair: moderate | Depth to bed- | Depth to bed- Limited Well
BbC3, BcC. traffic-sup- rock is 20 rock is 20 volume drained.
For Bonham part of porting capac-| to 40 to 40 of ma-
BbC3 and Collins- ity. inches. inches. terial.,
ville part of unit
BcC, see Bonham and
Collinsville series.
Bonham: BoB, BoC, BoC2_..| Fair: lim- Poor: high High shrink- Features fav- Clayey ma- | Moderately
ited quan- shrink-swell swell po- orable. terial; well
tity of potential. tential; low poor com-— drained;
suitable traffic-sup- paction, slow per-
material. porting meability.
capacity.
Burleson: BuA, BuB._.______ Poor: clayey |Poor: high High shrink- Features fav- Unstable Moderately
textures. shrink-swell swell po- orable. when wet. well
potential. tential. drained;
very slow
permea-
bility.
Carytown: Ca_____________ Poor: lim- Poor: high High shrink- Features fav- Clayey ma- | Poorly
ited quan- shrink-swell swell po- orable ex- terial; drained;
tity of potential, tential; low cept for poor com- very slow
suitable traffic-sup- dispersed paction; permea-
material. porting ca- soil, dispersed bility.
pacity; dis- soil,
persed sub-
soil is high
in sodium.
Chaney: CeCo e Poor: lim- Poor: high High shrink- Features fav- Clayey ma- | Moderately
ited quan- shrink-swell swell po- orable. terial; well
tity of potential. tential; low poor com- drained;
suitable traffic-sup- paction, slow per-
material, porting meability,
capacity. .

Choteau: ChB____ o ___ Good___.__.___|Fair: moderate |Moderate to Features fav- Fair slope | Moderately
traffic-sup- high shrink- orable. stabil- well
porting swell poten- ity. drained;
capacity, tial; mod- slow per-

erate traf- meability.
fic-support- -
ing capac-
ity.
Collinsville_______.______|Poor: lim- Poor: limited Depth to bed- |Depth to bed- Depth to Well
Mapped only in complex ited quan- quantity of rock is 4 rock is 4 bedrock drained,
with Bates and Steed- tity of suitable ma- to 20 to 20 is 4 to
man soils, suitable terial. inches. inches, 20
material. inches.,
Crockett: CrBo_ o Poor: lim- Poor: high High shrink- Features fav- High com- Moderately
ited quan- shrink-swell swell po- orable., pressi- well
tity of potential, tential; low bility. drained;
suitable traffic-sup- very slow
material. porting permea-~
capacity. bility.
Dougherty: DoD___________ Poor: sandy Good_ Slope High seepage Fair slope | Well
texture. potential, stabil- drained,
ity;
erosion,

Ennis: EN___ oo e Good_. . __._.__ Good to fair: Low shrink- Seepage po- Fair slope |Subject to
moderate swell poten- tential; stabil- flooding;
traffic-sup- tial; sub- subject to ity; re- well
porting ca- ject to flooding. sistance drained.
pacity, flooding, to

piping.
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more kinds of soil. The soils in such mapping units may have different properties and limitations, and for this

referring to other series that appear in the first column of this table]

So0il features affecting—Continued Soil limitations for

Irrigation

Terraces
and
diversions

Grassed
waterways

Foundations
for
low buildings

sewage disposal

Septic tank

1
filter fields Sewage lagoons

Limited root zone;

high available
water capacity.

Slow permeability;

high available
water capacity.

Very slow permea-
bility; high
available water
capacity.

Very slow permea-
bility; high
sodium content;
high available
water capacity.

Slow permeability;

high available
water capacity.

Features favor-
able;

ity; slow per-
meability.

Depth to bedrock
is 4 to 20 inch-
es; low to moder-
ate available
water capacity.

Very slow permea-
bility; high
available water
capacity.

Features favor-
able for sprink-
ler irrigation.

Subject to flood-
ing; high avail-
able water
capacity.

high avail-
able water capac-

Features favor-
able.

Features favor-
able.

Very slow per-
meability.

Very slow per-
meability; high
sodium content;
dispersed soil,

Features favor-

able,

Features favor-

able.

Depth to bedrock
is 4 to 20
inches,

Features favor-

able.

Sandy surface
layer.

Nearly level;
subject to
flooding.

Features favor-
able.

Features favor-
able,.

Features favor-
able.

Thin surface
layer; very
slow permea-
bility; high
sodium con-
tent; dis-
persed soil,

Slow permea-
bility.

Features favor-
able.

Depth to bedrock
is 4 to 20 inch-
es; low to mod-
erate available
water capacity.

Features favor-
able.

Features favor-
able.

Features favor-
able.

Features favor-
able.

High shrink-
swell poten-
tial,

High shrink-
swell poten-
tial.

High shrink-swell
potential;
poorly drained;
water table at
a depth of 0 to
1 foot.

High shrink-swell
potential.

Moderate to high
shrink-swell
potential; water
table at a depth
of 2 to 3 feet.

Depth to bedrock
is 4 to 20
inches,

High shrink-swell
potential; water
table at a depth
of 1 to 2 feet.

Slight to moder-
ate; slope.

Subject to
flooding.

Severe: depth to
bedrock is 20
to 40 inches,

Severe: depth to
bedrock is 20
to 40 inches,

Slight to mod-
erate: slope.

Severe: slow
permeability.

Slight to mod-
erate.

Severe: very
slow permeabil-
ity; water ta~
ble at a depth
of 1 to 2 feet,

Slight except
for dispersed
soil on
embankments,

Severe: very
slow permeabil-
ity; water ta-
ble at a depth
of 0 to 1 foot.

Severe: slow Moderate: slope,
permeability.

Severe: slow Slight.
permeability.

Severe: depth Severe: depth to
to bedrock is bedrock is 4 to
4 to 20 20 inches; mod-
inches. erately rapid

permeability.

Severe: very Slight to moder-
slow permea- ate: slope.
bility; water
table at a
depth of 1 to
2 feet.

Slight to moder- | Severe: s%ppe;
ate: moderate moderate per-
permeability. meability.

Severe: subject Severe: subject

to flooding. to flooding;
moderate per-

meability.
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TABLE 7.— Engineering

Suitability

as a source of—

Soil features affecting—

Soil series
and

Farm ponds

map symbols Topsoil Road fill Highway Agricultural
location Reservoir area | Embankment drai“?ge

Ferris, acid surface Poor: clay- Poor: high High shrink- Features High com- Somewhat ex-

variant: FeC. ey texture; shrink- swell poten- favorable. pressi- excessively
limited swell tial; low bility; drained;
quantity of potential. traffic-sup- moderate very slow
suitable porting stability, permea-
material. capacity. bility.

Hartsells: HaB, HacC, Good_ . __._____ Fair: lim- Sandstone at Sandstone at Limited Well drained._.

HaC2. HeC3. ited quan- a depth of a depth of quantity
tity of 20 to 40 20 to 40 of borrow
suitable inches. inches; seep- material;
material, age poten- compress-
tial. ibility.
*Homa: HhC, HoEl/, HoFL/_| poor: lim- Poor: low High shrink- Features Fair slope | Moderately
For Hartsells part of ited quan- traffic- swell poten- favorable., stability; well drain-
HhC, see Hartsells tity of supporting tial. high com- ed; slow
series. suitable capacity; pressi- permeabil-
material, high shrink- bility. ity.
swell poten-
tial,
Kaufman: Ka______________ Poor: clay- Poor: low Subject to Features Fair slope | Somewhat
ey texture, traffic- flooding; favorable. stability;] poorly
supporting high shrink- high com- drained;
capacity; swell poten- pressi- very slow
high shrink- tial; very bility. permeabil-
swell poten- slow per~ ity; subject
tial. meability. to flooding.
Konawa: KoC_ _____________ Fair: lim- Good_ __________ Moderate: mod-|High seepage Fair slope | Well drained__|
ited quan- erate traf- potential at stability;
tity of fic-support- a depth be- resist-
suitable ing capacity.| low 42 ance to
material. inches. piping.

Lanton: La, Le____._____._|Goodo___._____ Poor: low Subject to Features Fair slope { Poorly drain-
traffic- flooding. favorable. stability.| ed; slow
supporting permeabili-
capacity. ty; subject

to flooding.

*Lightning: Lt _ . ___. . Poor: lim- Poor: moderate [Moderate to Features Fair slope | Poorly or

For Carytown part of ited quan- to high high ‘shrink- favorable, stability.{ somewhat
Lt, see Carytown tity of shrink-swell swell poten- poorly
series. suitable potential, tial; sub- drained;
material, ject to very slow
flooding. permeabil-
ity; subject
to flooding.
Mine pits and dumps:
Mp2/.

Parsons: Pa, PaB_._.._.__ .. _ Fair: lim- Poor: moderate [Moderate to Features Fair slope | Somewhat
ited quan- to high : high shrink- favorable. stability;| poorly
tity of shrink-swell swell poten- high com- drained;
suitable potential. tial, pressi- very slow
material., bility. permea-

bility.

*Robinsonville: Ra_._ Good Good_ Subject to Moderately Resistance | Well drained;

For Lanton part of Ra, flooding. rapid per- to piping subject to
see Lanton series. meability. and ero- flooding.
sion;
fair
slope

stability.
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Soil features affecting-~Continued

Soil limitations for
sewage disposal

Subject to flood-
ing; very slow
permeability;
high available
water capacity,.

Features favorable_]

Slow permeabil-
ity; subject to
flooding; high
available water
capacity.

Very slow permea-
bility; subject
to flooding; high
available water
capacity.

Very slow permea-
bility; high
available water
capacity.

Subject to flood-
ing; high avail-
able water
capacity.

Nearly level;
subject to
flooding.

Features favor-
able,

Subject to
flooding.

Subject to

flooding.

Features favor-
able.

Subject to
flooding,

Features favor-
able.

Features favor-
able,

Subject to
flooding.

Subject to
flooding.

Features favor-

able.

Subject to
flooding.

High shrink-swell
potential; sub-
ject to flooding,

Features favor-
able,

Subject to
flooding.

Subject to flood-
ing; moderate

to high shrink-
swell potential,

Moderate to high
shrink-swell po-
‘tential; water
table at a depth
of 0 to 1 foot.

Subject to
flooding.

2 feet,

Severe: very
slow permeabil-
ity; subject to
flooding; water
table at a
depth of 0 to 1
foot,

Slight___________|
Severe: slow per-|
meability; sub-

ject to flood-
ing; water ta-
ble at a depth
of 0 to 1 foot.

Severe: very
slow permeabil-
ity; subject to
flooding; water
table at a
depth of 0 to
1 foot,

Severe: very
slow permeabil--
ity; water ta-
ble at a depth
of 0 to 1 foot,

Severe: subject
to flooding.

Terraces Grassed Foundations
Irrigation and waterways for Septic tank Sewage lagoons
diversions low buildings filter fields
Very slow permea- Features favor- Vegetation High shrink-swell | Severe: very Moderate: slope.
bility; high able. difficult to potential, slow permea-
available water establish, bility.
capacity.
Features favorable_| Features favor- Features favor- Sandstone at a Moderate: rip- Severe: moder-
able. able. depth of 20 to pable sandstone ately rapid
40 inches. at a depth of permeability;
20 to 40 slope.
inches,
Slopes; high Slopes; slow Slopes_.._________ High shrink-swell | Severe: slow Severe: slope.
available water permeability. potential; permeability;
capacity; slow slopes. water table at
permeability. a depth of 1 to

Severe if subject
to flooding;
slight if pro-
tected from
flooding,

Severe: moderate
permeability;
slope.

Severe if subject
to flooding;
slight if pro-
tected from
flooding.

Severe if subject
to flooding;
slight if pro-
tected from
flooding.

Slight if slope
is less than 2
percent; moder-
ate if slope is
more than 2
percent,

Severe: moder-
ately rapid
permeability;
subject to
flooding.
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TABLE 7.— Engineering
Suitability as a source of —| Soil features affecting—
Soil series
and i Farm ponds
map symbols Topsoil Road fill Highway Agricultural
Reservoir area | Embankment drainage
*Steedman: SdC, SeE, SrE.| Poor: lim- Poor: high High shrink- Shale is at a Fair slope | Well drained;
For Collinsville part ited quan- shrink-swell swell po- depth of 25 stability;! slow permea-
of SeE, and Robin- tity of potential; tential; to 40 inches. high com- bility.
sonville part of SrE, suitable low traffic- depth to pressi-
see Collinsville and material. supporting shale is 25 bility.
Robinsonville series. capacity. to 40
inches.
Stidham: StB_____________ Poor: sandy Good_ . _____ .. _ Features High seepage Fair slope | Well drained_
texture. favorable potential at stabil-
except for a depth ity.
slope below 46
stability. inches.
Talpa: TrEY/__ . ____ Poor: lim- Poor: limited Depth to bed- | Depth to bed- Limited Well drained_
- ited quan- quantity of rock is 5 to rock is 5 to quantity
tity of suitable 20 inches, 20 inches. of bor-
suitable material. ) row ma-
material. terial,
Wilson: Ws_ . Fair: lim- Poor: high High shrink- Features Fair slope | Somewhat
ited quan- shrink-swell swell poten- favorable, stabil- poorly
tity of potential; tial; low ity. drained;
suitable low traffic- traffic- very slow
material. supporting supporting permeabil-
capacity. capacity. ity.

1/ Properties of Rock outcrop not estimated.

Following are explanations of the columns in table 6.

Permeability, as used in the table, refers only to the
downward movement of water through undisturbed soil
material. The estimates are based on structure and porosity
of the soil as it occurs in place. Such features as plowpans
and surface crust were not considered.

Available water capacity, given in terms of inches per
inch of soil, is the capacity of the soil to hold water available
for use by most plants. It is commonly defined as the differ-
ence between the amount of soil water at field capacity and
the amount at wilting point. The amount of water shown in
the table will wet the soil material described to a depth of 1
inch without further percolation.

Reactionis expressed in terms of pH values. A pH of 4.5
to 5.0 indicates very strong acidity, and a pH of 9.1 or high-
er indicates very strong alkalinity.

Corrosivity 1s the process of deterioration. Uncoated
. steel pipe when buried in the soil will deteriorate as a result
of an electrochemical process converting iron into its ions.
Soil moisture forms solutions with soluble salts in the soil
and becomes electrolytes. Concrete deterioration is caused
by a chemical reaction between the base (the concrete) and
a weak acid (the soil solution). Texture, salts, and fluctuat-
ing soil moisture are properties that influence corrosivity.

The shrink-swell potential is the amount that a soil will
expand when wet or contract when dry. It is estimated pri-
marily on the basis of the amount and kind of clay in a soil.

For the hydrologic soil group, the entire thickness of the
soil profile shown in the table is considered. The soils are
classified in four hydrologic groups—A, B, C. and D. The

basis of the grouping is intake of water at the end of a long-
duration storm, after prior wetting and opportunity for
swelling, but without consideration of the protective effect
of vegetation. Group A consists mostly of sandy soils that
have the lowest runoff potential. Group D consists mostly
of clays that have the highest runoff potential.

Engineering interpretations

Table 7 gives engineering interpretations of the soils and
estimates of their suitability for engineering uses. The data
apply to the soil considered representative of the series. A
detailed profile typical of each series is described in the sec-
tion ‘‘Descriptions of the Soils.”” Some soil features are
favorable for certain kinds of engineering work but unfavor-
able for others. Among the soil features for which suitabili-
ty ratings are given are the following: ‘

Topsoil is the soil material used to cover or resurface an
area where vegetation is to be established and maintained.
Properties considered are those that affect the productivity
and workability of the soil material and the amount of suita-
ble material available.

Road fill or subgrade is the soil material on which a sub-
base is laid and the pavement is built. Suitability ratings are
based on the performance of the soil material as subgrade
w]hen excavated and compacted or compacted and used in

ace.

P Highway location refers to trafficways that consist of the
underlying local soil material called the subgrade; the base
material of gravel. crushed rock, soil. or cement-stabilized
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Soil features affecting—Continued

Irrigation

Terraces
and
diversions

Grassed
waterways

Foundations
for
low buildings

Soil limitations for
sewage disposal

Septic tank
filter fields

Sewage lagoons

Slow permeabil-
ity; high avail-
able water
capacity.

Features favor-
able for sprink-
ler irrigation,

Limited rooting
zone; low to,
moderate avail-

Features favor-
able, except for
slopes over 5
percent.

‘Fair slope

stability.

Depth to bedrock
is 5 to 20
inches.

Features favor-
able.

Sandy surface
layer is
easily eroded.

Limited rooting
zone; depth to
bedrock is 5

able water to 20 inches.

capacity.

Features favor-
able.

Very slow permea-
bility; high
available water
capacity.

Very slow permea-
bility.

High shrink-swell | Severe:slow per- | Severe: shale is

potential, . meability; wa- at a depth of
ter table at a 25 to 40
depth of 1 to 2 inches.
feet; depth to
shale is 25 to
40 inches.

Features favor- Slight_ __ ________ Moderate: moder-
able except in ate permeabil-
surface layer. ity; high seep-

age.

Depth to bedrock Severe: depth to | Severe: depth to
is 5 to 20 bedrock is 5 to bedrock is 5 to
inches. 20 inches. 20 inches; mod-

erate permea-
bility.

High shrink-swell | Severe: very Slight.
potential, slow permeabil-

ity; water ta-

ble at a depth
of 0 to 1 foot.

g/ Interpretations not estimated because the material is too variable to classify.

soil called the subbase; and the actual road surface or pave-
ment, either flexible or rigid. ‘ )

Reservoir areas (farm ponds) are areas behind a dam or
embankment where water is collected and stored for use.
The floor of the reservoir area is normally undisturbed ex-
cept where soil material is borrowed for embankment con-
struction. )

Embankments (farm ponds) are raised structures of soil
material constructed across drainageways to lmgound wa-
ter. These embankments are. generally less than 20 feet high,
are constructed of ‘‘homogeneous’’ soil material, and com-
pacted to medium density.

Agricultural drainage is the removal of excess water from
the soil. The factors considered are those features and qual-
ities of the soil that affect the installation and performance
of surface and subsurface drainage practices.

Irrigation is the artificial application of water to cropland
by a sprinkler system or by overland flow.

Terraces and diversions are low ridges or channels con-
structed on the approximate contour to divert runoff water
to a safe disposal area.

A waterway is a constructed or natural drainageway that
has suitable cover of vegetation. It is established to convey
excess water.

Foundations for low buildings are footings and shallow
piers for houses and other low buildings of no more than
three stories.

Septic tank filter fields are the subsurface tile systems that
distribute effluent from a septic tank into the natural soil.

The properties that affect absorption are permeability,
depth to water table or rock, and flooding. _

Sewage lagoons are shallow ponds constructed to hold
sewage within a depth of 2 to 5 feet for the time required for
the bacterial decomposition of solids. The lagoon consists
of a nearly level floor and an embankment or dike that forms
the sides of the pond.

Engineering test data

_Table 8 gives test data for samples of four of the soil se-
ries of the county. Selected layers of the soils were sam-
pled, and the samples were tested by the Oklahoma Depart-
ment of Highways. The samples tested were taken from
profiles considered modal for the series. They do not repre-
sent all of the soils of Coal County or even the maximum
range of characteristics of each series sampled. :

Shrinkage limit is the moisture content at which a soil
ceases to decrease in volume, even though additional mois-
ture is removed. '

Shrinkage ratio is the volume change, expressed as the
percentage of the volume of dry soil material, divided by the
loss of moisture caused by drying. This ratio is expressed
numerically.

Mechanical analysis shows the percentages, by weight, of
soil particles that would pass through sieves of specified
sizes. Silt and clay pass through the No. 200 sieve. Sand and
other coarser material do not. Silt is that material larger than
0.002 millimeter in diameter that passes through the No. 200
steve, and clay is that fraction passing through the No. 200
sieve that is smaller than 0.002 millimeter in diameter. The
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TABLE 8.—Engineering

ETests performed by the Oklahoma Department of Highways in accordance with standard

Shrinkage —
Volume change
. . . O:éazg?a Depth from from field
Soil name and location Parent material p surface moisture equi-
No. Limit | Ratio valent
S.0. Inches Percent
Bates fine sandy loam, 1 to 3 percent Sandstone, 3593 0-13 —— —— -
slopes. 3594 22-28 14 1.85 22
435 feet south and 2,535 feet east of 3595 28-32 14 1,83 22
the NW, corner of sec. 19, T. 2 N.,
R. 11 E, (modal profile)
Burleson clay, 0 to 1 percent slopes. Clayey sediment. 3613 6-20 9 2,06 67
350 feet east and 60 feet north of 3614 20-48 8 2,09 91
the SW. corner of sec, 1, T. 1 S., 3615 48-60 8 2.10 78
R. 8 E. (modal profile)
Hartsells fine sandy loam, 3 to 5 per- Sandstone. 3608 0-7 - - _—
cent slopes, 3609 17-30 14 1.90 11
270 feet south and 60 feet east of 3610 30-36 14 1.90 18
the NW. corner of sec. 14. T, 2 N,,
R. 9 E. (modal profile)
Lightning silt loam from an area of Loamy or clayey 3616 0-6 21 1.68 6
Lightning-Carytown complex, alluvium, 3617 6-25 9 2,02 57
650 feet east and 2,440 feet south 3618 45-70 10 2.04 47
of the NW, corner sec. 4, T. 2 N.,
R. 10 E. (modal profile)

1/ Mechanical analyses according to the AASHO Designation T88-57(1). Results by this procedure frequently may
differ somewhat from results that would have been obtained by the soil survey procedure of the Soil Conservation

Service (8CS). In the AASHO procedure,

in diameter. In the SCS so0il survey procedure,

the fine material is analyzed-by the pipette method,
material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions,

the fine material is analyzed by the hydrometer method and the various
grain-size fractions are calculated on the basis of all the material,

including that coarser than 2 millimeters
and the
The

mechanical analyses used in this table are not suitable for use in naming textural classes for soil.

2/ The Oklahoma Department of Highways classification procedure further subdivides the AASHO A-2-4 subgroup in

claf\]/ fraction was determined by the hydrometer method,
rather than the ﬁipette method that most soil scientists use
in determining the clay in soil samples. .

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil material. As
the moisture content of a clayey soil is increased from a dry
state, the material changes from a solid to a plastic state. If
the moisture content is further increased, the material
changes from a plastic to a liquid state. The plastic limit is
the moisture content at which the soil material passes from
solid to plastic. The liquid limit is the moisture content at
which the material changes from plastic to liquid. The plas-
ticity index is the numerical difference between the liquid
limit and the plastic limit. It indicates the range of moisture
content within which a soil material remains plastic.

Formation and Classification of Soils

This section contains information about the five major
factors of soil formation, some of the common processes
that take place in the soils of Coal County, and the classifi-
cation of the soils by higher categories.

Factors of Soil Formation

The properties of the soil at any given place result from
the integrated effects of five major factors of soil formation
—parent material, climate, plant and animal life, relief, and
time. Few generalizations can be made regarding the effect
of any one factor because the effect of each is modified by
the other four. »

Parent material.—Parent material is one of the most influ-
ential factors of soil formation in the county. It sets the lim-
its of the chemical and mineralogical composition of the soil
as well as influences the rate of soil development. Parent
material is the unconsolidated material from which soil is
formed.

Coal County has several kinds of parent material, all pro-
ducing different soils.

Soils formed in shale, such as Homa soils, have a clayey
subsoil. Those formed in sandstone, such as Bates, have a
loamy subsoil. Soils formed from limestone, such as Talpa,
have an adequate supply of bases. Examples of soils formed
in clayey, loamy, or sandy sediment are Burleson, Robin-
sonville, and Stidham soils.
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Mechanical analysisl/ Classification
Percentage passing sieve— Percentage smaller than— Liquid Plasticity
- limit index
No. 10 No. 40 No. 200 | 0,05 mm. |0.005 mm. | 0,002 mm. AAsHOZ/ | unifiead/
(2.0 mm,) (0.42 mm.) | (0.074 mm.)
Percent

100 100 52 35 9 7 4/ NP - A-4(3) ML
100 100 72 54 33 28 28 ' 5 A-4(7) ML

100 100 64 46 33 28 29 11 A-6(6) CL
100 100 91 85 48 43 49 |- 25 A-7-6(16) | CL

100 100 92 88 59 50 57 28 A-7-6(18) | CH-MH
100 100 92 83 57 49 59 33 A-7-6(20) | CH
100 99 32 20 5 2 NP - A-2-4(0) SM
100 99 44 37 21 18 22 8 A-4(2) sC
100 100 48 40 25 14 26 11 A-6(3) SC
100 98 90 79 16 8 24 3 A-4(8) ML
100 100 98 97 50 40 43 20 A-7-6(13) | C1

100 100 929 97 55 38 39 19 A-6(12) CL

the following: A-2-3(0) if PlI=nonplastic;

A-2(0) if PI=NP to 5;

and A-2-4(0) if PI=5 to 10.

§/ Based on the Unified Soil Classification System, Technical Memorandum No., 3-357, volume 1, Waterways Experi-
ment Station, Corps of Engineers, March 1953, Soil Conservation Service and Bureau of Public Roads have agreed to
consider that all soils having plasticity indexes within 2 points from A-line are to be given a borderline clas-<

sification. Examples are CL and CH-MH.

4/ NP=Nonplastic.

Climate.—The moist, subhumid continental climate of
Coal County is characterized by rains of high intensity.
Moisture and warm temFeratures have been sufficient to
promote the formation of distinct horizons in many of the
soils. Differences in soils, however, cannot be attributed to
climate, because the climate is uniform throughout the
county. Heavy rains have caused rapid runoff that has erod-
ed many of the soils. This erosion is an indirect effect of
climate.

Plants and animals.—Plants, burrowing animals, insects
and soil micro-organisms have a direct influence on the for-
mation of soil. Native vegetation, such as trees, grasses, or
a combination of both, has a bearing on the amount of or-
ganic matter, amounts and kinds of plant nutrients, and the
type of soil structure and consistence. The Bates, Bonham,

hoteau, and Steedman soils formed under native grasses.
The fibrous roots of these native grasses promote a good
granular structure that is high in organic-matter content.
This type of vegetation reduces loss of soil nutrients by the
recycling and by the feeding ability of the deep grass roots.
Consequently, the soils that developed under grass in Coal
County tend to have more bases and organic matter than the
soils that formed under trees. The Homa and Hartsells soils

developed under trees and are therefore lower in plant nu-
trients and organic matter than those that developed under
grasses.

During the past century man has altered this soil-forming
process by removing the native vegetation over much of the
county. Lack of adequate conservation measures has result-
ed in much soil loss through sheet and gully erosion. Where
most of the surface layer %as been removed or many gullies

have formed, eroded phases of soils are mapped. An exam-

ple is Bates and Bonham soils, 2 to 5 percent slopes, se-
verely eroded.

Relief.—Relief affects soil formation through its influence
on moisture, drainage, erosion, temperature, and plant cov-
er. The relief of Coal County is determined largely by the
resistance of underlying parent material to weathering and
geological erosion. In about 19 percent of the Coal County
area, the sotls are on flood plains, and in about 81 percent
they are on uplands.

The effect of relief on soil formation is illustrated by the
two different soils, Bates and Collinsville, both of which
formed in material weathered from sandstone. The Bates
soils generally are in areas of less sloping relief. They have
less surface runoff, and more water percolates through
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these soils to influence the loss, gain, or transfer of soil con-
stituents. The Collinsville soils typically are in areas of
more sloping relief and have a less clearly defined profile
than Bates soils. On the more sloping soils, more of the rain-

water runs off instead of moving through the soil to help in

the formation of a deeper solum.

Time.—Time is a factor of soil formation that cannot be
measured strictly in years. The length of time needed for the
development of genetic horizons depends on the intensity
and interreactions of the soil-forming factors in promoting
the losses, gains, transfers, or transformations of soil con-
stitutents that are necessary for forming soil horizons. Soils
that have no definite horizon are young or immature. Ma-
ture soils have approached equilibrium with their environ-
ment and tend to %ave a well-defined horizon.

The soils of Coal County range from young to old. Some
of the mature soils are those of the Bonham, Parsons, and
Carytown series on uplands. The Stidham and Konawa soils
are younger soils but have clearly defined horizons. The
Collinsville and Talpa soils are considered young soils.
They have had sufficient time to develop clearly defined ho-
rizons, but because they are sloping, geological erosion has
taken away soil material almost as fast as it has formed.
Ennis and Robinsonville soils on flood plains have been
developing for such a short time that they show little hori-
zon development. .

Active processes of soil formation
Active processes that have influenced the formation of

horizons in the soils of Coal County are (1) accumulation of
organic matter, (2) leaching of calcium carbonates and bas-
es, and (3) translocation of silicate clay minerals. In most
soils, more than one of these processes have been active in
the development of horizons.

The additions of organic matter to the surface layer by
native grasses have contributed to the granular structure.
The granular surface layer is high in organic matter in soils
such as Bonham and is called a mollic epipedon in the soil
classification system (6). The Hartsells soils formed under
native woods in material weathered from sandstone and
contain less organic matter than Bonham soils. Their sur-
face layer is called an ochric epipedon in the classification
system.

Leaching of carbonates and bases is active in the forma-
tion of soils. The accumulation of calcium carbonates and
bases in the lower part of the B horizon of the Crockett soils
indicates the depth to which water has percolated. The
Bonham and Choteau soils have been leached to the extent
that they have no accumulation of calcium carbonates.
Konawa, Dougherty, and Stidham soils have a distinct A2
horizon that has been leached of bases. The B horizon of
these soils has had much leaching of bases, and this is re-
flected by their base saturation.

Soils on flood plains, such as Lanton, moderately wet,
and Kaufman, are recharged with bases when flooding oc-
curs. The more acid Robinsonville soils have not been
leached, but their sediment comes from leached, acid soils.
The moderately deep Steedman soils formed over weath-

ered shale beds and are high in carbonates. Calcium carbon- -

ates in Steedman soils are related to the nature of the parent
material and to the soil-forming processes.

The translocation of silicate clay minerals is a very impor-
tant factor in establishing the properties and classification of
soils. Argillic horizons are diagnostic for classification. Clay
films on ped surfaces. bridging sand grains. and increases in

total clay are used in the field as evidence of argillic hori-
zons. The argillic horizon occurs in many soils, such as
Bonham, Crockett, and Hartsells. The varying degree of
translocation of silicate clay minerals and the parent materi-
al have resulted in wide variation in the texture and other
%ropertles of the argillic horizons of the soils. The Hartsells,

onawa, Dougherty, and Stidham soils have a subsurface
layer that is more intensely leached of silicate clay minerals
than the surface layer of other soils in the county.

The grasses on the soils bring bases to the surface, and
this retards leaching and formation of an A2 horizon. Geo-
logical erosion on soils, such as Talpa and Collinsville, hind-
ers horizon development through soil losses. The sediment
of Robinsonville, Ennis, and other soils on flood plains was
deposited so recently that there has not been enough time
for the formation of horizons.

Classification of the Soils

Classification consists of an orderly grouping of soils ac-
cording to a system designed to make it easier to remember
soil characteristics and Interrelationships. Classification is
useful in orﬁanizing and applying the results of experience
and research. Soils are placed in narrow classes for discus-
sion in detailed soil surveys and for application of knowl-
edge within farms and fields. The many thousands of nar-
row classes are then grouped into progressively fewer and
broader classes in successively higher categories, so that
information can be applied to large geographic areas.

Two systems of classifying soils have been used in the
United States in recent years.The older system was adopted
in 1938 (2) and revised later (4). The system currently used
by the National Cooperative Soil Survey was developed in
the early sixties (3) and was adopted in 1965 (6). It is under
continual study.

The current system of classification has six categories.
Beginning with the most inclusive, these categories are the
order, the suborder, the great group, the subgroup, the fam-
ily, and the series. The criteria for classification are soil
properties that are observable or measurable, but the prop-
erties are selected so that soils of similar genesis are
grouped together. The placement of some soil series in the
current system of classification, particularly in families.
may change as more precise information becomes available.

Table 9 shows the classification of each soil series of Coal
County by family, subgroup, and order, according to the
current system.

Order.—Ten soil orders are recognized in the current sys-
tem. These are the Entisols, Vertisols, Inceptisols, Aridi-
sols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and
Histosols. The properties used to differentiate the soil or-
ders are those than tend to give broad climatic groupings of
soils. Two exceptions, the Entisols and Histosols, are in
many different climates. Six of the ten soil orders are repre-
sented in Coal County. These are the Entisols, Vertisols,
Inceptisols, Mollisols, Alfisols, and Ultisols.

Entisol means recent and includes young soils without
genetic horizons, or ones that have only the beginning of
such horizons. Included in this group are loamy soils on
flood plains, such as Robinsonville soil. -

Vertisol is taken from verto or vertical mixing. This order
is characterized by soils that have high montmorillonite clay
content. The high swelling and shrinking nature of the clay
in the soils belonging to this order render them as special
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TABLE 9.—Soil series classified according to the current system of classification

Series Family Subgroup Order
Bates. . _ o] Fine-loamy. siliceous. thermic (mixed)___J Typic Argiudolls_________. Mollisols,
Bonham___ __ o __ ] Fine, mixed. thermic_____ . ___ o . Aquic Argiudolls.____.____ Mollisols,
Burleson____ . ___ . _______] Fine, montmorillonitic. thermic__________/| Udic Pellusterts_____..-- Vertisols,
Carytown. . _ . ____________| Fine, mixed, thermic.____._______ . Albic Natraqualfs_________| Alfisols,
Chaneyl/ ______________________ Fine. mixed. thermic . __ oo~ 4 Aquic Paleustalfs_________| Alfisols,
Choteau____ ] Fine, mixed. thermic._._____________ . - Aquic Paleudolls__________ Mollisols.
Collinsville_ ______ . ___._. Loamy, siliceous. thermic (mixed)_ _____.__. Lithic Hapludolls___.______] Mollisols.,
Crockett_  __ __ o ___. Fine, montmorillonitic. thermic__-_______. Udertic Paleustalfs._._.____| Alfisols,
Dougherty. _________ _______/| Loamy., mixed, thermic______________ . ___]| Arenic Haplustalfs______.__| Alfisols,
Ennis_ e ] Fine-loamy, siliceous, thermic___________/| Fluventic Dystrochrepts___ Inceptisols,
Ferris acid surface variant2/| Fine. montmorillonitic. thermic__________] Udorthentic Chromusterts__| Vertisols.
Hartsells__________________ .| Fine-loamy. siliceous, thermic_________._| Typic Hapludults__.______. Ultisols.
Homa__ ] Very-fine, mixed. thermic_______ __________ Albaquic Hapludalfs_______| Alfisols.
Kaufman_ .. _________ ] Fine, montmorillonitic. noncalcareous,. Vertic Haplaquolls____.____| Mollisols,

thermic.

Konawa___ .o _] Fine-loamy, mixed, thermic_______________| Ultic Haplustalfs_._______ 4 Alfisols.
Lanton3/___________ __________] Fine-silty, mixed. noncalcareous, thermic Cumulic Haplaquolls_______| Mollisols.
Lightning____________________ Fine, mixed., thermic_____________________| Typic Ochraqualfs________| Alfisols,.
Parsons__.._____ e ] Fine. mixed. thermic__._________________.__| Mollic Albaqualfs_________| Alfisols,
Robinsonville4/___ ____ . _____.| Coarse-loamy, mixed, nonacid, thermic__._. Typic Udifluvents______.__| Entisols,
Steedman___ o o] . Fine, montmorillonitic, thermic_.. __.____/| Vertic Haplustalfs__.______| _Alfisols,
Stidham__________ ] Loamy, mixed, thermic.__________ _______.__ | Arenic Haplustalfs________ Alfisols, -
Talpa_ _ ] Loamy. mixed, thermic_____ o _____ Lithic Haplustolls_______ Mollisols.
Wilson______ . _____| -Fine, montmorillonitic, thermic__.________/| Vertic Ochraqualfs_._._._____| Alfisols.

l/ Soils correlated as Chaney are taxadjuncts to that series, These soils have a few spots of soft lime at
depths below 40 inches and are moderately alkaline in reaction. Solums are slightly thicker, They are enough like
the Chaney series in morphology,. composition, and behavior so that a new series is not warranted.

2/ The Ferris acid surface variant in Coal county is noncalcareous to a depth of 40 inches. The acreage is

not sufficient to warrant a new series.

3/ Mapping unit Lc is a taxadjunct to the Lanton series.

It generally has carbonate concretions at depths

between 30 and 60 inches, is near stream channels, and has better surface drainage than Lanton soils. It is

enough like the Lanton series in morphology, composition,

Y These soils are taxadjuncts to the Robinsonville

and behavior so that a new series is not warranted.

series, They differ by being more acid at depths between

10 and 40 inches and having a buried B horizon at a depth of less than 40 inches. They are enough like the

Robinsonville series in morphology, composition,

concerns in management. The Burleson soils are represent-
ative of Vertisols in the county.

Inceptisol is coined from the Latin word inceptum mean-
ing the beginning. Inceptisols include young soils that have
some diagnostic horizons but reflect weak eluviation or illu-
viation. Ennis soils that have weakly expressed horizons
represent Inceptisols of the area.

Mollisol means soft and is derived from the Latin word
mollis. Mollisols have a dark surface layer and a high per-
centage of bases. Bates soils are typical mollisols of the
county. : ,

Alfisol is taken from the word Pedalfer, a general term
that has been aX lied to aluminum-iron soils of the eastern
United States. fﬁsol soils lack the dark surface layer of the
Mollisols and have a medium amount of bases. Alfisols soils
such as Parsons and Konawa are characterized by a leached
A2 horizon and argillic horizons. Lo ‘

Ultisol is taken from the word ‘‘ultimate.’”” Ultisols are
soils that are strongly weathered. They lack a dark surface
* layer and have a well-expressed soil horizon. They are low
in' bases. The Hartsells is the only Ultisol in the county.

Suborder.—Each order is divided into suborders based
on characteristics that seem to produce classes that have the
greatest genetic homogeneity, such as drainage, climate and
vegetation, or physical and chemical properties that reflect
these. The prefix Ud, meaning humid climate, forms the
suborder Udolls, but soils formed in dryer moisture regimes

and behavior that a new series is not warranted.

are identified by the Ust from the word ‘‘combustion’’ that
is used in the order Ustolls.

Great Group.—The Great Group is based on'the pres-
ence, absence, or arrangement of diagnostic horizons. Di-
agnostic subsurface horizons, commonly used at the Great

roup level, are argillic and cambic. The argillic horizon'is .
an illuvial horizon in which silicate clay has accumulated to
a significant extent. Bonham, Bates, Steedman, and Kona-
wa are soils that have argillic horizons. The cambic horizon,
in contrast to the argillic, has little or no accumulation of sil-
icate claﬁ and is usually identified in the field by colors that’
have higher chroma than those of the surface layer. Alb is a

refix that is modified from Albus and used for soils that

ave an albic or highly leached horizon. This prefix is used
at the Great Group level to signify diagnostic characteristics
of Parsons soils.

Subgroup.—The Subgroup is a category of soils that re-
flects the central concept of the Great Group (typic) and
categories of soils that represent intergrades to other
Great Groups. For example, cumulic is an adjective used to
denote a thick surface layer and lithicis connotative of shal-
low soils. = :

Family.—The family is a grouping of soils'into a category
on the basis of properties important to plant growth or.to
behavior of soils when used for engineering. Some proper-
ties used as family differentia include texture, mineralo-
gy, reaction, soil temperature, and permeability.
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Series.—The series is the lowest level of classification. It
is a grouping of individual soils that are uniform in differen-
tiating characteristics and in arrangement of horizons. The
soil series name is the name most frequently used in de-
scribing soils. The series is frequently given the name of a
geographic location near the place where it was first ob-
served and mapped. An example is the Steedman series.
Each series represents a particular kind of soil.

The terminology used in the classification system tells
much about the physical, chemical, and mineralol%ical prop-
erties of each soil. The classification of the Bonham series
at each category reflects specific soil characteristics com-
mon to the Bonham series. The order Mollisols reflects a
dark surface layer that is high in organic-matter content.
The suborder Udolls is derived from Ud meaning humid
climate, and oll is from Mollisol. Thus, Udolls have all the

roperties defined for Mollisol and are located mostly in
ﬁumid climates. The Great Group classification of the Bon-
ham series is Argiudolls. The argi signifies an argillic hori-
zon and the Udolls include all properties defined for the
suborder Udolls. The Subgroup of Bonham classification is
Aquic Argiudolls. Aquic means that Bonham soils have
some characteristics associated with wetness, and are typi-
cal Argiudolis. The fine, mixed thermic family typifies the
clayey Bonham profile that has mixed clay mineralogy, and
thermic designates the warm temperate climate of Bonham
areas that is important to the choice of crops to be grown.

General Nature of the County

Additional information about the survey area is given in
this section. This information will be most useful to persons
not familiar with Coal County. Briefly discussed are early
history, industry and transportation, mineral resources,
climate, physiography, drainage, relief, and farming.

Coal County was formerly a part of the Choctaw Nation
of Indian Territory and the area was called Tobucksy, the
Chocktaw Indian word for coal. When Oklahoma became a
State the translated name was retained because of the vast
deposits of coal that underlie the area. The town of Lehigh
was originally designated the county seat, but soon after
statehood the seat was transferred to Coalgate. Most of the
people who lived in the county were coal miners, and when
the mines were closed the population began to decrease rap-
idly. The population dwindled from about 12,800 in 1940 to
5,546 in 1960. Other towns and communities are Tupelo,
Centrahoma, Lehigh, Cottonwood, Olney, Bromide, Clari-
ta, and Phillips. . o
. Industry in Coal County is limited but is greatly needed to
improve the economy. There is a clothing factory in
Coalgate, a charcoal processing plant in Phillips, and a lime-
stone quarry near Bromide. :

Coal County has a well-distributed system of highways
that includes U.S. Highway No. 75 and several State high-
ways. An important railroad artery crosses the western part
of the county. Coal County has a tairly good network of all-
weather roads that are maintained by the county. )

The main mineral resource of the county is bituminous
coal. The coal fields are now inactive, having reached their
peak prior to 1945. A large sup‘)ly of coal remains, however,
in the event the market for coal is reactivated. )

Inrecent years oil and natural gas wells have been drilled
in four small fields. High-grade limestone is abundant in the
southwestern corner of the county. It is quarried and

crushed for gravel and for agricultural lime. Water is suffi-
cient in most of the county, and there are about 40 small
watershed lakes. Small quantities of shale, sand, and gravel
are taken from shallow pits and used in road construction.

Climate’

The location of Coal County within the Sandstone Hills
region of southeastern Oklahoma provides a temperate,
continental climate. Gradual changes between the definite
seasons are occasionally marked by quick changes in the
weather. The most changeable conditions occur in spring
and provide the greatest number of severe local storms and
heaviest rains. Summers are long and hot, but the heat is
made more bearable by occasional rain and moderate wind.
The cooler weather in fall is accompanied by heavy rain in
September followed by an increasing number of sunny
days. Winters are generally short and mild and have only
brief periods of low temperature and snow cover. Table 10
summarizes the records of temperature and precipitation at
Coalgate.

Records for Coalgate show that January is the coldest
month, having an average temperature below freezing 1
year out of 30. The coldest day each winter averages 6° F.,
while the coldest low of -5° F.occurred on January 8, 1940.
The mildest winters were in 1931 and 1941, when the tem-
perature failed to drop below 20° F. Summer temperatures
rise to 90° or higher 97 days per year, but only 20 days per
year average 100° or higher. The average hottest day each
year is 105°, and only in one year out of 30 does the temper-
ature fail to reach 100°, Table 11 gives probabilities, by
specified dates, for last freezing temperature in spring and
first freezing temperature in fall.

The gently rolling terrain of Coal County provides: local-
ized cold air drainage areas and frost pockets where first
freezes in fall sometimes occur a few days earlier than
usual, and last freezes in spring are a few days later than
usual. First fall freezes have varied from October 7, in 1948,
to November 21, 1944. The last spring freezes have varied
from February 23, 1946, to April 20, 1953.

Variable annual 2precipitation has ranged from 23.93 inch-
es in 1963 to 63.22 inches in 1957. Coalgate records show
that 17 percent of the moisture is received in winter, 33 per-
cent in spring, 27 percent in summer, and 23 percent in fall.
Greatest monthly totals have ranged from 5.39 inches in
November 1957 to 15.75 inches in April 1967. Daily totals of
0.5 inch or more occur on an average of 27 days per year
and totals of 1.0 inch or more on 14 days per year. Days
with 3 to 5 inches of rain occur in 2 years out of 3, and 5
such days occurred in 1967. The greatest daily rain, 9.54
inches, was on July 20, 1953. .

Measurable snowfall occurs in four out of five years and
accounts for only 3 percent of the winter moisture. Seasonal
snowfall averages from 2.5 inches in the southern part of
the county to 4.5 inches in the northern part. The greatest
monthly total was 9 inches, which fell on January 8, 1944.
This also stands as the greatest daily snowfall and as a
record depth. Ground cover of snow normally melts within
a day or so.

Percent of possible sunshine received ranges from 57 per-
cent in January to 78 percent in August. An average year
has 140 clear days, 93 partly cloudy days, and 132 cloudy
days. Annual lake evaporation averages 54.5 inches, and 70

7By STANLEY G. HOLBROOK, climatologist for Oklahoma,
National Weather Service, U.S. Department of Commerce.
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'TABLE 10.—Temperature and precipitation data

[All Data from Coalgate; period of record, 1938-67]

Temperature Precipitation
Month
Average Average Average Average | Average One year in 10 will have— [Days that |Average depth
da@ly Qa?ly maximum minimum total : have snow of snow on
maximum minimum Less than-— | More than— cover of days that
1 inch or have snow
more cover
OF. °F. °F, °F, Inches Inches Inches Number Inches

January___ 53 29 73 9 1.6 0.3 2,9 2 2
February__ 58 34 77 16 3.0 .4 6.5 1 2
March_____ 66 41 83 23 3.1 2 6.0 1/} 2
April_____ 76 52 88 33 5.2 2.1 11.6 0 -——
May__ .. 83 60 91 : 45 5.2 2.4 8.5 0 ~———
“June_..___ 90 68 98 56 4.4 l1.2 9,0 0 ——
July______ 96 71 103 62 3.6 .9 7.6 0 -
August.____ 96 70 104 59 2,7 .3 5.4 0 -
September_ 90 62 100 47 4,1 .6 10.1 0 —_—
October___ 80 52 92 32 3.1 .2 6.5 0 —
November__ 65 39 81 21 2.3 .1 5,2 1} —_—
December_._ 56 32 74 15 2.3 .7 4.3 1) 1

Year___ | 76 51 2/105 3/ 6 40.8 29.8 55.0 3 2
1/

Less than one-half day.

Z/ Average annual maximum temperature.

pelgcent of this total occurs during the period of May to Oc-
tober.

Thunderstorms average 52 per year, and an occasional
storm produces localized surface winds of 60 to 80 mph.
Severe hailstorms occur one year out of five. About half of
these storms cause damage exceeding $50,000. Only 12 tor-
nadoes have been documented in Coal County. They oc-
curred in 10 different years of the 94 that were recorded.
Two tornadoes caused three deaths and 79 injuries, and
three other tornadoes injured an additional 15 persons.
Property damage has averaged about $50,000 per tornado.

Physiography, Drainage, and Relief

Coal County contains 336,640 acres and is 55 percent
woodland and 45 percent prairie. The trees in wooded up-
lands are mostly oak, hickory, redcedar, and a scattering of
shortleaf pine and elm. In wooded bottom lands they are
mostly oak, elm, ash, cottonwood, sycamore, hackberry,
pecan, and bois d’arc. The prairie areas originally had a

3/ Average annual minimum temperature.

cover of big bluestem, little bluestem, indiangrass, switch-
grass, and a scattering of forbs.

The major streams of the county enter from the north-
west and generally flow southeastward to the Red River.
Most flood plains in the county are along the major streams.
They consist of nearly level to gently sloping soils and are
well drained to poorly drained. The flood plains range about
600 feet in widtﬁ along the smaller-creeks to 2 miles tn width
along the larger ones. Elevation at Coalgate, the county
seat, is 623 feet. ) .

The extreme southwestern corner of the county is sloping
to steep limestone escarpment that extends northward
about 5 miles. The area is dissected by drainageways and is
sloping to steep. It ranges from 1 to 3 miles in width. The
rest o? the county is characterized by sandstone hills and
ridges that have mostly narrow summits and deep, narrow
drainageways. Shale valleys are between the hills or ridges.
Soils in the valley are mostly nearly level to gently sloping.
They too are dissected by many narrow drainageways. The
valley areas support tall grasses, and the ridges support
trees and a scattered understory of grasses.
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TABLE 11.— Probabilities of last freezing temperatures in spring and first in fall
[All Data from Coalgate; period of record, 1921-50]
Dates for given probability and temperature
Probability
16° F. 20° F, 24° F, 28° F, 32° F,

Spring:

1 year in 10, later than_____ _________ February 27 March 11 March 24 April 5 April 17

2 years in 10, later than______________ February 19 March 3 March 15 March 28 Apfil 11

5 years in 10, later than______________ February 2 February 16 February 27 March 13 March 31
Fall:

1 year in 10, earlier than_____________ November 26 November 11 October 29 October 26 October 18

2 years in 10, earlier than_____ . ___._ December 4 November 21 November 5 October 31 October 23

5 years in 10, earlier than_________.___ December 20 December 10 November 18 November 10 November 1

Two broad, smooth valley areas are in the county. One is
in the southeastern part, south of Coalgate to the county
line. The other is in the southwestern part, south of Clarita
to the county line.

Small acreages of very gently sloping to sloping, old al-
luvial terrace remnants in the form of mantles are present
on ridge crests in the extreme northeastern corner of the
county. _

Farming

Farming in Coal County began with a few early settlers in
the latter part of the nineteenth century. Small farms made
up most of the county until about 1940. During that period
cotton was the major cash crop, and only enough other
crops were grown to provide feed for hogs, dairy cows, and
work stock.

The trend toward larger farms began after 1940. The aver-
age size of a farm in-1940, according to the U.S. Agricultur-
al Census, was 169.5 acres. In 1945 it was 218.9 acres, and
in 1959 it was 450.3 acres. The 1964 U.S. Agricultural Cen-
sus indicated that the average farm in the county was 465.4
acres in size.

The lay of the land and- the kinds of soil did not favor
large-scale cropping systems. As a result, the raising of live-
stock and the producing of livestock products expanded.
The census reports indicate that crop acreages harvested in
the period of 1940 to 1964 decreased by almost 70 percent,
and the sale of livestock and livestock products increased
nearly five times during this period. In 1940 about 1,558
farms were in the county. In 1964 only 650 farms remained.

The trend is toward an increase in tame-pasture acreage
and better range management that will increase cattle pro-

duction. Most of the crops grown in the county are used as
feed for livestock.
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Glossary

Alkali soil. Generally. a highly alkaline soil. Specifically. an alkali soil has
so high a degree of alkalinity (pH 8.5 or higher) or so high a percen-
tage of exchangeable sodium (1S percent or more of the total ex-
changeable bases), or both. that the growth of most crop plants is low
from this cause.
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Alluvium. Soil material, such as sand. silt, or clay, that has been deposited
on land by streams.

Available water capacity (also termed available moisture.capacity)., The
capacity of soils to hold water available for use by most plants. It is
commonly defined as the difference between the amount of soil water
at field capacity and the amount at wilting point. It is commonly ex-
pressed as inches of water per inch of soil.

Base saturation. The degree to which material that has base-exchange prop-
erties is saturated with exchangeable cations other than hydrogen,
expressed as a percentage of the cation-exchange capacity.

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

Channery soil. A soil that contains thin, flat fragments of sandstone, lime-
stone, or schist, as much as 6 inches in length along the longer axis. A
single piece is called a fragment.

Chiseling. Tillage of soil with an implement that has one or more soil-pene- .

trating points that loosen the subsoil and brings clodsto the surface. A
form of emergency tillage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less than 0.002 millimeter
in diameter. As a soil textural class, soil material that is 40 percent or
more clay, less than 45 percent sand, and less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate. Synon-
yms: clay coat, clay skin. )

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.

Climax vegetation. The stabilized plant community on a particular site; it
reproduces itself and does not change so long as the environment does
not change.

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 concretions is unlike that of the
surrounding soil. Calcium carbonate 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 when dry or moist; does not hold together in a
mass.
Friable.—When moist, crushes easily under gentle pressure between
thumb and forefinger and can be pressed together into a lump.
Firm.—When moist, crushes under moderate 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 some-
what and pull apart, rather than to pull free from other material.

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

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

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

Contour farming, Plowing, cultivating, planting, and harvesting in rows
that are at right angles to the natural direction of the slope or that are
parallel to terrace grades.

Depth, soil. In this survey the following descriptions of depth are used for
corresponding numerical range.

DEeD ceniiiii e 40 inches or more
Moderately deep .... PP OPPTPIR 20 to 40 inches
Shallow ................ U T UPPUPPPPPN 10 to 20 inches
Veryshallow ..o 10 inches or less

Drainage class (natural). Refers to the conditions of frequency and duration
of periods of saturation or partial saturation that existed during the
development of the soil, as opposed to altered drainage, which is
commonly the result of artificial drainage or irrigation but may be
caused by the sudden deepening of channels or the blocking of drain-
age (()jut]ets. Seven different classes of natural soil drainage are recog-
nized.

Excessively drained soils are commonly very porous and rapidly perme-
able and have a low water-holding capacity.

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

Weli-drained soils are nearly free from mottling and are commonly of
intermediate texture.

Moderately well drained soils commonly have a slowly permeable layer
in or immediately beneath the solum. They have uniform color in
the A and upper B horizons and have mottling in the lower B and
the C horizons.

Somewhat poorly drained soils are wet for significant periods but not ali
the time, and some soils commonly have mottling at a depth below
6to 16 inches.

Poorly drained soils are wet for long periods and are light gray and gener-
ally mottled from the surface downward, although mottling may
be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They have a dark-
gray or black surface layer and are gray or light gray, with or with-
out mottling, in the deeper parts of the profile.

Eolian soil material. Earthy parent material accumulated through wind ac-
tion; commonly refers to sandy material in dunes or to loess in blan-
kets on the surface. :

Erosion. The wearing away of the land surface by wind (sandblast). running
water, and other geological agents.

Erosion pavement. A layer of gravel or stones on the ground surface that
remains after the fine particles are removed by wind or water. Desert
pavements result from exposure to dry winds.

Fertility, soil. The quality of a soil that enables it to provide compounds, in
adequate amounts and in proper balance, for the growth of specified
plants, when other growth factors such as light, moisture, tempera-
ture, and the physical condition of the soil are favorable. .

Gleization. The reduction, translocation, and segregation of soil com-
pounds, notably of iron, usually in-the lower horizons, as a result of
waterlogging with poor aeration and drainage; expressed in the soil by
mottled colors dominated by gray. The soil-forming processes leading
to the development of a gley soil.

Gully. A miniature valley with steep sides cut by running water and through
which water ordinarily runs only after rains. The distinction between
gully and rill is one of depth. A gully generally is an obstacle to farm
machinery and is too deep to be obliterated by normal tillage: a rill is
of lesser depth and can be smoothed over by ordinary tillage. V-
shaped gullies result if the material is more difficult to erode with
depth; whereas U-shaped gullies result if the lower material is more
easily eroded than that above it.

Gypsum. Calcium suphate.

Horizon, seil. A layer of soil, approximately parallel to the surface, that has
distinct characteristics produced by soil-forming processes. These are
the major horizons:

O horizon.—The layer of organic matter on the surface of a mineral soil.
This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below an O hori-
zon. This horizon is the one in which living organisms are most ac-
tive and therefore is marked by the accumulation of humus. The
horizon may have lost one or more of soluble salts, clay, and ses-
quioxides (iron and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B horizon is
in part a layer of change from the overlying A to the underlying C
horizon. The B horizon also has distinctive characteristics caused
(1) by accumulation of clay, sesquioxides, humus, or some combi-
nation of these; (2) by prismatic or blocky structure; (3) by redder
or stronger colors than the A horizon; or (4) by some combination
of these. Combined A and B horizons are usually called the solum,
orltrue soil. If a soil lacks a B horizon, the A horizon alone is the
solum.

C horizon.—The weathered rock material immediately beneath the so-
lum. In most soils this material is presumed to be like that from
which the overlying horizons were formed. If the material is known
to be different from that in the solum, a Roman numeral precedes
the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually underlies
a C horizon but may be immediately beneath an A or B horizon.

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

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

Permeability. The quality of a soil horizon that enables water or air to move
through it. Terms used to describe permeability are as follows: very
slow, slow, moderately slow, moderate, moderately rapid, rapid, and
very rapid.

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

pH value. A numerical means for designating relatively weak acidity and
alkalinity in soils. A pH value of 7.0 indicates precise neutrality; a
higher value, alkalinity; and a lower value, acidity.

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
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poorly graded soil material, density can be increased only slightly by
compaction.

Profile, soil. A vertical section of the soil through all its horizons and ex-
tending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in pH
values. A soil that tests to pH 7.0 is precisely neutral in reaction be-
cause it is neither acid nor alkaline. An acid, or ‘‘sour,’ soil is one
that gives an acid reaction; an alkaline soil is one that is alkaline in
reaction. In words, the degrees of acidity or alkalinity are expressed

thus:
pH PH
Extremely acid ......... Below 4.5 Neutral ...........cccceeeees 6.61t07.3
Very strongly acid ...... 4.5t0 5.0 Mildly alkaline ............... 7.4107.8
Strongly acid ............. 5.1t0 5.5 Moderately alkaline ........ 79t08.4
Medium acid ... 5.610 6.0 Strongly alkaline ............ 8.5t09.0
Slightly acid 6.110 6.5 Verystrongly alkaline...9.1and higher
Relief. The elevations or inequalities of a land surface, considered collec-
tively.

Sand. Individual rock or mineral fragments in soils having diameters rang-
ing 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.

Savannah. Dry grassland that contains isolated or scattered trees or shrubs.

Series, soil. A group of soils developed from a particular type of parent
material and having genetic horizons that, except for texture of the
surface layer, are similar in differentiating characteristics and in ar-
rangement in the profile. .

Silt. 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 silt textural class is 80 percent or
more silt and less than 12 percent clay.

Slickensides. Polished and grooved surfaces produced by one mass sliding
past another. In soils, stickensides may occur at the bases of slip sur-
faces on relatively steep slopes and in swelling clays, where there is
marked change in moisture:content.

Slick spots. Small areas in a field that are slick when wet because they con-
tain excess exchangeable sodium, or alkali.”

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 on earthy parent material, as condi-
tioned by relief over periods of time.

Soil separates. Mineral particles, less than 2 millimeters in equivalent diam-
eter and ranging between specified size limits. The names and sizes of
separates recognized in the United States are as follows: Very coarse
sand (2.0 to 1.0 millimeter); coarse sand (1.0 to 0.5 millimeter); medi-
um sand (0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 millimeter);
very fine sand (0.10 to 0.05 millimeter); silt (0.05 to 0.002 millimeter);
and clay (less than 0.002 millimeter). The separates recognized by the
International Society of Soil Science are as follows: (2.0 to 0.2 milli-
meter); II (0.2 to 0.02 millimeter); II1 (0.02 to 0.002 millimeter); IV
(less than 0.002 millimeter).

SOIL SURVEY

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

Structure, soil. The arrangement of primary soil particles into compound
particles or clusters that are separated from adjoining aggregates and
have properties unlike those of an equal mass of unaggregated pri-
mary soil particles. The principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates longer than hortzon-
tal), columnar (prisms with rounded tops), blocky (angular or suban-
gular), and granular. Structureless soils are (1) single grain (each grain
by itself, as in dune sand) or (2) massive (the particles adhering to-
gether with any regular cleavage, as in many claypans and hardpans.

Subsoil. Technically, the B horizon; roughly, the part of the solum below
plow depth. .

Substratum. Technically the part of the soil below the solum.

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

Terrace. An embankment, or ridge, constructed across sloping soils on the
contour or at a slight angle to the contour. The terrace intercepts sur-
plus runoff so that it may soak into the soil or flow slowly to a pre-
pared outlet’ without harm. Terraces in fields are generally built so
they can be farmed. Terraces intended mainly for drainage have a
deep channel that is maintained in permanent sod.

Terrace (geological). An old alluvial plain, ordinarily flat or undulating,
bordering a river, lake, or the sea. Stream terraces are frequently
called second bottoms, as contrasted to flood plains, and are seldom
subject to overflow. Marine terraces were deposited by the sea and
are generally wide. )

Texture, soil. The relative proportions of sand, silt, and clay particles in a
mass of soil. The basic textural classes, in order of increasing propor-
tion of fine particles, are sand, loamy sand, sandy loam, loam, silt
loam, silt, sandy clay loam, clay loam, silty clay loam, sandy clay, sil-
ty clay, and clay. The sand, loamy sand, and sandy loam classes may
be further divided by specifying ‘‘coarse,” ‘“fine,”’ or ‘‘very fine.”

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

Type, soil. A subdivision of the soil series that is made on the basis of dif-
ferences in the texture of the surface layer.

Water table. The highest part of the soil or underlying rock material that is
wholly saturated with water. In some places an upper, or perched,
water table may be separated from a lower one by a dry zone.

Well-graded soil. A soil or soil material consisting of particles that are well
distributed over a wide range in size or diameter. Such a soil normally
can be easily increased in density and bearing properties by compac-
tion. Contrasts with poorly graded soil.
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