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Major fieldwork for this soil survey was done in the period 1960-67. Soil names and
descriptions were approved in 1968. Unless otherwise indicated, statements in this pub-
lication refer to conditions in the county in 1968. This survey was made cooperatively by
the Soil Conservation Service and the Texas Agricultural Experiment Station. It is part
of the technical assistance furnished to the Navarre Soil and Water Conservation Distriet.

Either enlarged or reduced copies of the soil map in this publication can be made by
commercial photographers, or they can be purchased on individual order from the Carto-
graphic Division, Seil Conservation Service, USDA, Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in man-
aging farms, ranches, and woodlands; in
selecting sites for roads, ponds, buildings,
and other structures; and in judging the
suitability of tracts of land for farming,
industry, and recreation.

Locating Soils

All the sotls of Navarro County are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs, Each sheet is numbered to cor-
respond with a number on the Index to
Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symhols. 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
ghows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can he
used to find information. This guide lists
all of the soils of the county in alphabetic
order by map symbol and gives the capa-
hility classification of each. It also shows
the page where each soil is described and
the page for the pasture and hay group
and range site in which the soil has been
placed.

Individual colored maps showing the
relative suitability or degree of limita-
tion of soils for many specific purposes
can be developed by using the seil map and
the information in the text, Translucent
material can be used as an overlay over
the soil map and colored to show soils

that have the same limitation or suitabil-
ity. For example, soils that have o slight
limitation for a given use can he colored
green, those with a moderate limitation
can be colored yellow, and those with a
severs limitation can be colored red.

Farmers and those who work with
farmers can learn about use and man-
agement of the soils from the soil deserip-
tions and from the discussions of the
capability units, range sites, and pasture
and hay groups.

Game managers, sportsmen and others
can find information about soils and
wildlife in the section “Use of the Seils for
Wildlife.”

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

Community plenners and others can
read about soil properties that affect the
choice of sites for nonindustrial buildings
and for recreation areas in the section
“Town and Country Planning.”

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

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

Newcomers in Navarro County will be
especially interested in the section “Gen-
eral Soil Map” where broad patterns of
soils arc described. They will also be in-
terested in the information about the
county given at the beginning of the
publication and in the section “General
Nature of the County.”

Cover: Rolling Blackland range site on Ferris and
Heiden clays, 5 to 15 percent slopes, eroded.
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SOIL SURVEY OF NAVARRO COUNTY, TEXAS

BY WILLIAM D. MEADE, W. GLEN CHERVENKA, AND JAMES M. GREENWADE, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
TEXAS AGRICULTURAL EXPERIMENT STATION
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Figure 1.—Location of Navarrs County in Texas.

NAVARR-O COUNTY is in the north-central part of
Texas (fig. 1). The total area of the county is
696,320 acres, or 1,088 square miles. This acreage includes
water areas, each averaging more than 40 acres in size,
which have a total area of about 7,200 acres. The Trinity
River is the castern boundary of the county. Corsicana,
the county seat, is in about the center of the county.

From 1930 throngh 1940, the main farm enterprise was
growing cultivated crops. Cotton was the main crop, In
more recent years the shift has been to livestock produe-
tion, mainly beef, and the acreage in cultivated crops has
been greatly reduced. Grain sorghum is now the principal
crop.

How This Survey Was Made

Soil seientists made this survey to learn what kinds of
goil are in Navarro County, where they are located, and
how they can be used. The seil scientists went into the
county knowing they likely would find many soils they
had already seen and perhaps some they had not. As they
traveled over the county, they observed the steepness,

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 ex-
pose 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 seientists made comparisons among the profiles
they studicd, 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 s0él series and the soil phase are the cate-
gories of soil classification most used in a local survey.

Soils that have profiles almost alike make up a soil se-
ries, Except for different texture in the surface layer, all
the soils of one series have major horizons that arve similar
in thickness, arrangement, and other important charac-
teristics. Each so1l series 15 named for a town or other
geographic feature near the place where a soil of that
series was first observed and mapped. Axtell and Crockett,
for example, are the names of two soil series. All the soils
in the United States having the same series name are cs-
sentially alike in those characteristics that affect their be-
havier in the undisturbed landscape.

Soils of one series can differ in texture of the surface
soil and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases, The name
of a soil phase indicates a feature that affects management.
For example, Wilson ¢lay lonm, 0 to 1 percent slopes, is
one of several phases within the Wilson 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 acrial photographs. These photo-
graphs show woodlands, buildings, field borders, trees, and
other details that help in drawing bhoundaries accurately.
The soil map in the back of this publication 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 equiva-
lent, because it is not practical to show on such a map all
the small, scattered bits of soil of some other kind that
have been seen within an area that iz dominantly of a
recognized so1l phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. T'wo such

i



2 SOIL SURVEY

kinds of mapping units shown on the soil map of Navarro
County are soil complexes and nndifferentiated groups.

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they cannot
ba shown separately on the soil map. Each area of a com-
plex contains 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 soll complex consists
of the names of the dominant soils. Venus complex, 5 to 15
percent slopes, 1s an example.

An undifferentiated group is made up of two or more
soils that conld be delineated individually but are shown
as one unit because, for the purpose of the soil survey, there
is little value in separating them. The pattern and propor-
tion 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 con-
sists of the names of the dominant soils, joined by “and.”
Ferris and TTeiden clays, 5 to 15 percent slopes, croded, is
an example.

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
soils in other places are assembled. Data on yields of crops
under defined practices are assembled from farm recorgs
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 soil survey is done when the soils
have heen named, described, and delineated on the map,
and the laboratory data and yield data have been as-
gsembled. The mass of detailed information then needs to
be organized in such a way as to be readily useful to dif-
ferent 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,
agronomists, engineers, and others, then adjust the groups
according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-date
knowledge of the soils and their behavior under present
methods of use and management.

General Soil Map

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

A map showing soil associations is useful to people who
want a general 1dea 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 snitable for a
certain kind of land use. Such a map is a nseful general
guide in managing o watershed, a wooded tract, or a wild-
life area, or in planning engineering works, recreational
facilities, and community developments. It is not a suitable
map for planning the management of a farm or fleld, or

for selecting the exact loeation of a road, building, or simi-
lar structure, because the soils in any one association or-
dinarily differ in slope, depth, stoniness, drainage, and
other characteristics that aflect their management.

The soil associations in Navarro County are each de-
scribed in the following pages. The terms for textnre used
in the title for the associations apply to the surface layer
unless otherwise stated. For example, in the title for as-
gociation 1, the words “moderately fine textured and mod-
erately coarse textured” refer to texture of the surface
layer. All major soils in the associations arc deep.

1. Crockett-Wilson Association

Moderately fine textured and moderately coarse tewbured,
wery slowly permeable, noncalearcous soils

This association consists of nearly level to sloping, very
slowly permeable, noncalcareous soils on uplands. These
soils formed in material from alkaline marine clay and
shale,

This association occupies about 42 percent of the county.
Crockett soils make up about 52 percent of the association,
Wilson soils about 28 percent, and minor soils the remain-
ing 25 percent (fig. 2).

roc]kett soils have a surface layer of brown fine sandy
loam about 7 inches thick. The next layer, to a depth of
about 68 inches, is very firm clay mottled with shades of
gray, red, olive, brown, and yellow. Crockett soils are
nearly level to sloping.

Wilson soils have a surface layer of dark-gray clay loam
about 3 inches thick. The next layer is very dark gray clay
Ioam about 5 inches thick. Below this is about 20 inches
of dark-gray, very firm clay. The next layer, about 20
inches thick, is mottled, very firm clay that is grayish
brown in the upper part and light brownish gray in the
lower part. The underlying material is firm clay, mottled
in shades of olive, yellow, brown, and gray that extends
to a depth of 60 inches.

There is no pronounced difference in relief between the
Crockett and Wilson soils, but Wilson soils generally are
sligrhtly less sloping.

Minor soils in this association are in the Axtell, Gowen,
Bonham, Heiden, and Bazette series.

This association is nsed mostly for pasture. A large
acreage was under cultivation at one time.

2. Houston Black-Heiden Association

Fine-temtured, very slowly permeable, caleareous soils

This association consists of nearly level to moderately
steep soils on uplands. These soils formed in calcareous
clay.

This association occupies about 23 percent of the county.
Houston Black soils make up about 34 percent of the as-
sociation, Heiden soils about 31 percent, and minor soils
the remaining 35 percent (fig. 3).

Houston Black soils are caleareous clay to a depth of 90
inches. They are very dark gray in the upper part and
orade to light olive gray in the lower part. They are pre-
dominantly nearly level to gently sloping, but in some
areas they are sloping. A small acreageis eroded.



NAVARRO COUNTY, TEXAS 3
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Figure 2—Typical pattern of soils in the Croekett-Wilson soil association.

Heiden soils have a surface layer of dark grayish-brown
clay, about 18 inches thick, over mottled olive clay that
extends to a depth of more than 80 inches. These solls are
gently sloping to moderately steep. About half of the
acreage is eroded.

Minor soils in this association are in the Ferris, Lamar,
Trinity, and Wilson series.

The areas of this association are cultivated and used for
pasture.

3. Trinity-Kaufman Association

Fine- tewtured, very slowly permeable, calcareous and non-
calcareous soils; on bottom land

This association consists of soils on flood plains along
the major streams throughout the county. These soils
formed in sediment washed from the surrounding up-
lands. This association occupies about 16 percent of the
county. Trinity soils make up 74 percent of the associa-
tions, Kaufman soils about 13 percent, and minor soils
the remaining 18 percent.

Trinity soils have a surface layer of very dark gray, cal-
careous clay, about 24 inches thick. The next layer, to a
depth of 36 inches, is dark-gray, very firm clay. The under-
lying material is black, very firm clay.

Kaufman soils are very dark gray clay to a depth of
62 inches,

Minor soils in this association are in the Gowen, Axtell,
and Patilo series.

Most of the acreage of this soil association is in pasture,
but several areas are cultivated.

4. Wilson-Burleson Association

Fine tewtured and moderately fine tewtured, very slowly
permeable, noncalcareous soils

This association consists of nearly level to gently sloping
¢0ils on uplands. These soils formed in alkaline marine
clay and shale,

"This association makes up about 13 percent of the county.
Wilson soils make up about 32 percent of the association,
Burleson soils about 25 percent, and minor soils the re-
maining 43 percent (fig. 4).

Wilson soils have a surface layer of dark-gray clay loam
abont 3 inches thick. The next layer is very dark gray clay
loam about 5 inches thick: Tt is underlain by about 20 inches
of dark-gray, very firm clay. Below this is about 20 inches
of mottled, very firm clay that is grayish brown in the
upper part and ﬂght brownish gray in the lower part. The
underlying material to a depth of 60 inches is firm clay
mottled in shades of olive, yellow, brown, and gray. Wilson
soils are nearly level to gently sloping.

Burleson soils have a surface layer of very dark gray
clay about 30 inches thick. The next layer, to a depth of 45
inches, is dark-gray, very firm clay. The underlying mate-
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Figure 3—Typical pattern of soils in the Houston Black-Heiden association.

rial, to a depth of 63 inches, is mottled, very firm clay.
Burleson soils are nearly level to gently sloping.

Minor soils of this association are in the Crockett,
Heiden, Bonham, and Gowen series.

Much of the acreage of the soils in this association isin
pasture, but nearly half of it is cultivated.

5. Axtell-Konawa Association

Moderately coarse textured, very slowly permeable and
moderately permeable, noncaleareous soils

This association consists of gently sloping to strongly
sloping soils on uplands. Tt ocenpies abont 6 percent of the
county. Axtell solls make np ahout 57 percent of the asso-
ciation, Konawa soils about 8 percent, and minor soils the
remaining 35 percent.

Axtell goils have a surface lnyer of light brownish-gray
fine sandy loam about 4 inches thick, The next layer 1s
very pale brown fine sandy loam about 6 inches thick. It
overlies mottled, blocky clay that extends to a depth of 82
inches. Axtell soils are gently sloping to strongly sloping.

Konawn soils have a surface layer of light-brown
fine sandy loam that is about 10 inches thick and slightly
acid. Below is strongly acid sandy clay loam that reaches
to a depth of abont 45 inches. Konawa soils are gently
sloping to sloping.

Minor seils in this association are in the Gowen, Patilo,
and Crockett series,

This association is used mainly for pastuve. Most areas
were cleared and farmed at one time, but only small areas
are now cultivated.

Descriptions of the Soils

This section describes the soil series and mapping units
in Navarro County. Each soil series is deseribed in con-
siderable detail, and then, briefly, cach mapping unit in
that series. Tnless 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 serics. Thus, to
get fnll information about any one mapping unit, it is
nocessary to read both the description of the 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 lnyers from the
surface 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, detailed and in technical terms, is for sclentists,
engineers, and others who need to make thorough and
precise studies of soils. Unless it is otherwise stated, the
colors given in the descriptions are those of dry soil.
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Figure 4.—Typical pattern of soils in the Wilson-Burleson assaciation.

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 ot
& mapping unit is the capability unit, range site, nnd pas-
ture and hay group in which the mapping unit has been
placed. The page for the description of cach capability
unit, range site, and pasture and hay 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. Some of the terms used in de.
scribing soils are defined in the seetion “How This Survey
Was Made” and many can be found in the Glossary at the
end of this survey. More detailed information about the
terminology and methods of soil mapping can be obtained
from the Soil Survey Manual (6).2

Altoga Series

The Altoga series consists of deep, well-drained, friable,
calcareous soils that formed in marl. The surface is com.
vex and plane. These soils have high available water cu-
pacity. Permeability is moderate.

In a representative profile the surface layer is calcareous,

* Italic numbers in parentheses refer to Literature Cited, p. 67.

dark grayish-brown silty clay about 8 inches thick. The
next layer is light olive-brown, friable silty clay in the
upper 7 inches and yellow silty clay loam in the lower 30
inches. The underlying material is white, chalky silty clay
loam to a depth of about 57 inches.

Representative profile of Altoga silty clay, 2 to 5 percent
slopes (30 feet from the fence, east of a county road, 0.3
mile north of Farm Road 1394, and 5.1 miles southwest of
Richland from the intersection of Farm Road 1394 and
State Highway 14) :

Al—0 to 8 inches, dark grayish-brown (2.5Y 4/2) silty clay,
very dark grayish brown (25Y 3/2) moist; moderate,
medinm, granular structure; hard, friable, sticky and
plastie; common roots and worm casty; caleareous;
moderately alkaline; elear, smooth boundary.

B21-—8 to 15 inches, light olive-brown (2.5Y 5/4) s&ilty clay,
olive brown (2.5Y 4/4) moist, with about 20 percent
of light yellowish hrown; strong, medinm, granular
structure ; hard, friable, sticky and plastic; common
roots and worm ecasts; few small caleium carhonate
concretions; caleareous; moderately alkaline; clear,
smooth houndary.

B22ca—15 to 45 inches, yellow {(2.5Y 7/6) silty clay loam, olive
yellow (25X 6/6) moist; weak, fine, granular strue-
tare; slightly hard, very friable, slightly sticky and
slightly plastic; the upper 3 or 4 inches and the lower
few inches of this horizon are sandy elay loan and the
upper 3 or 4 inches appear to be remnants of weakly
consolidated sandstone; few fine roots: caleareous;
moderately alkaline; graduval, smooth boundary.
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TasLE 1.—Approzimate acreage and proportionate exient of the soils

Soil Acres | Percent Soil Acres | Percent
Altoga silty clay, 2 to 5 percent slopes. ... 500 0. 1 || Heideri elay, 5 to § percent slopes, eroded .. . 7, 300 1.0
‘Axteil fine sandy logam, 1 to 3 pereent slopes___[ 17, 200 2.k || Houston Black clay, 0 to 1 percent slopes_. .- 5, 700 .8
Axtell fine sandy loam, 3 to 5 percent slopes___| 7, 200 1. 0 || Houston Black cluy, 1 to 3 percent slopes_ - - 51, 200 74
Axtell fine sandy loam, 2 to & percent slopes, Houston Black clay, 3 to b percent slopes._.. - - 4, 000 .6

eT08ed - - oo e 1, 900 _3 |! Houston Black clay, 2 to 5 percent slopes, | |

Axtell fine sandy loam, 5 to 12 percent slopes_ . 6, 300 .0 eroded _ _ . i cmmmmm = 4 300 i
Bazette silty clay loam, 5 to 20 percent slopes__ - 2, 000 '3 || Houston Black clay, 5 to 8 percent slopes. - 800 .1
Bonham Joam, 1 to 3 percent slopes_______.--- 6, 100 L0 || Kaufman elay oo cae oo - 17, 300 2.5
Bunyan foam, calcarcous variant _____...._.. 700 .1 {i Kaufman clay, frequently flooded__________-- 8, 500 .9
Burleson clay, 0 to 1 percent slopes._ ... 22, 300 a2 3 || Konawn fine sandy loam, 1 to 3 percent slopes.| 1, 200 .2
Burleson clay, 1 to 3 percent slopes__ ... ___. 14, 700 2 1 || Konawa fine sandy loam, 3 to 8 percent slopes. 2, 300 .3
Chickasha fine sandy loam, 3 to 8 percent Konswa fine sandy loam, 5 to 8 percent slopes,

BlOPES . - e 1, 500 .2 eraded _ .. o e 700 .1
Chickasha soils, 5 to 10 percent slapes, eroded -~ 400 1 || Lamar clay loam, 3 to 8 percent slopes______._ 11, 800 1.7
Crockett fine sandy loam, 0 to 1 percent slopes_ .| 37, 700 5 4 || Lamar clay loam, 5 to 12 pereent slopes, eroded_| 2, 500 .4
Crockett fine sandy loam, 1 to 3 percent slopes._..- 74, 300 10. 7 || Tufkin fne sandy loam, 0 to 1 percent slopes...| 1, 400 .2
Crockett fine sandy loam, 3 to 5 percent slopes.. - 12, 500 1. 8 || Nimrod loamy fine sand, 0 to 2 percent slopes.. 900 .1
Crockett fine saney loam, 5 to 8 percent.slopes__.| 5, 200 "8 1| Okemal loam, 0 to 1 percent slopes_.._.._____ 6, 400 .9
Crockett soils, 2 to 5 percent slopes, eroded____| 22, 900 3. 3 || Patilo loamy fine sand, } to 8 percent slopes___ 1, 200 .2
Crockett soils, 2 to 8 percent slopes, severely Pursley clay loam__ . oo 3, 320 .5

eraded . - 8, 500 1. 2 || Pursley clay loam, frequently flooded. ..o - 1, 3060 .2
Dougherty loamy fine sand, 0 to 3 percent Purves rocky clay, 1 to 5 percent slopes. .. 400 .1

T 1Y oL PRI 700 .1 || Btidham loamy fine sand, 1 to 5 percent slopes._ 1, 500 .2
Ellis clay, 3 to 12 percent slopes______ ... 5, 600 "§ || Tabor fine sandy loam, 0 to 1 pereent slopes___| 3, 700 il
Engle clay loam, 1 to 5 percent slopes.._______ 200 (1 Trinity eldy - - o oo ae e 41, 200 5.9
Ferris clay, 3 to 8 percent slopes, eroded. __._. 9, 100 1. 3 {| Trinity clay, frequently fAlooded. . _____.____.- 62, 000 8.9
Ferris and Heiden clays, & to 13 percent slopes, Tuckerman loam, ponded_____ .- _-- 300 0]

eroded . - - - 10, 800 1. 6 || Venus complex, 5 to 15 percent slopes________. 600 .1
Ferris and Heiden stony clays, 8 to 15 percent Wilson very fine sandy loam, 0 to 1 percent

SlOPES . e 100 M SlOPeS e —mecmommmn 28, 300 3.8
Freestone fine sandy loam, 0 to 1 percent slopes. 800 .1 |l Wilson very fine sandy loam, 1 to 3 percent
Freestone fine sandy loam, 1 to 3 percent slopes. 500 .1 SlOPES - e im i 8, 700 1.2
Gowen fine sandy loam_ .- _..__.-- 7, 000 1.0 || Wilson elay loam, 0 to 1 percent slopes.—._____ 27, 200 3.9
Gowen fine sandy loam, frequently flooded_ - 1, 100 .2 || Wilson clay loam, 1 to 3 percent slopes_.—_ - 3§, 500 5. 5
Gowen ¢lay loam. . ..o e 8, 600 1.2 || Wilson clay loam, 3 to 5 percent slopes_____ ... 7, 200 1.0
Cowen clay loam, frequently flooded_______ .. 10, 200 1.5 || Wilson clay loam, 2 to 5 percent slopes, eroded. 2, 400 .3
Heiden clay, 1 to 3 percent slopes_. ... 4, 500 .6 Wb eE o e e cwmmmm—e- 7, 200 1.0
Heiden clay, 3 to 5 percent slopes_ _ ... __- 14, 600 2.1
Heiden clay, 3 to 5 percent slopes, eroded. . _._} 14, 400 2.1 Tota] - e cmmmmmmm o 696, 320 100. 0
Heiden elay, 5 to 8 percent slopes__ . .- §, 000 1.3

1 Less than 0.1 percent.

Cca—48 to 57 inches, white (I0YR 8/1) siliy clay loam, same
color moist, with abont 10 percent very pale brown;
massive; slightly hard, very friable, glightly sticky
and slightly plastic; mostly white chalk and soft lime;
lower few inches are very pale brown; ecalearcous;
moderately alkaline,

The Al horizon ranges from 6 to 9 inches in thickness. It
ranges from very dark gray to dark graylsh Liown and very
dark grayish brown. Structure ranges from grannlar to
gubangular blocky.

The B2 horizon is 12 to 40 inches in thickness, Colors are
in shades of vellow, brown, and olive. The texture ranges from
silty <lay to silty clay loam, and the clay eontent ranges from
35 percent to about 45 percent. The structure is angular
blocky to granular.

The C horizon ranges from white, gray, yellow, and brown
to olive.

Altoga silty clay, 2 to 5 percent slopes {A1C).—This
is the only Altoga soil mapped in the county. It is gently
sloping and is on broad ridegtops on uplands and m low
arens at the heads of drains. The arcas are irregular in
shape and generally follow the ridgetops or the general
contour around the stecper part of the slope. They ave
about 20 acres in size.

Inecluded with this soil in mapping are areas of Engle,

Heiden, and Lamar soils, which make np about 10 percent
of any mapped area.

This Altoga soil is used mainly for pasture or as
range. A few small areas are cultivated. The hazard of
erosion is nioderate. Some formerly cultivated areas are
slightly eroded and have o few gullies. Capability unif
TIIe—4; pasture and hay group 7C; Rolling Blackland
range site.

Axtell Series

The Axtell serics consists of deep, moderately well
drained soils that have clayey lower layers. These solls
are gently sloping to strongly stoping and are on uplands.
The surface is convex and plane. Axtell soils have
moderate available water capacity. Permeability is very
slow.

Tn a representative profile the surface layer is fine sandy
loam. Tt is Jight brownish gray in the upper 4 inches and
very pale brown in the lower 6 inches. The next layer in
sequence from the top is: 8 inches of mottled, grayish-
brown, yellowish-red, and light olive-brown, very strongly
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acid, very firm clay; 16 inches of light olive-brown,
strongly acid clay; 12 inches of yellowish-brown, neutral
clay ; and 36 inches of light yellowish-brown, moderately
alkaline clay. The underlying material to a depth of about
88 inches is yellowish-brown, very friable very fine sandy
loam,

Representative profile of Axtell fine sandy loam, 1 to
3 percent slopes (In woods 220 feet sonthwest of a county
road, 0.6 mile northeast and 0.3 mile northwest of Good-
night, which is about 4.5 miles southeast of I{erens) :

Al—0 to 4 inches, light brownish-gray (10YR 6/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak,
wmedium, granular structure; slightly hard, friable;
few fine roots; few worm casts; slightly acid; abrupt,
smooth boundary,

A2—4 to 10 inches, very pale brown (10YR 7/3) fine sandy
loam, pale brown (10YR 6/3) moist: wenk, fine,
subangular blocky structure; slightly hard, very
friable; few siliceous pebbles 14 to 14 inch in diam-
eter; few fine roots; very strongly acid; abrupt,
wavy boundary.

B21t—10 to 18 inches, mottled, grayish-brown (10YR 5/2),
yellowish-red (5YR  4/8), and light olive-brown
(2.5Y 5/4) clay; moderate, medium, angnlar blocky
structure; extremely hard, very firm, very sticky and
very plastie; continuous clay films on ped faces; few
fine roots; few siliceous pebbles 14 inch in diameter;
very gtrongly acid; clear, smooth boundary.

B226—18 to 34 inches, light olive-hrown {2.5Y 5/4) clay, olive
brown (2.5Y 4/4) moist; common, fing, prominent,
red and grayish-brown mottles which deerease with
depth; weak, medium, angualar blocky structure; ex-
tremely hard, very firm, very sticky and very plastie;
continuous clay filins; few fine roots; few fine iron
concretions; strongly acid; clear, smooth boundary,

B23t—384 to 46 inches, yellowish-Drown (I0YR 5/8) clay,
light olive brown (2.5Y 5/4) moist; few, fine, faint,
strong-brown mottles; wealk, coarse, subangular
blocky structure; extremely hard, very firm, very
stleky and very plastic; few discontinong clay fllms ;
few giliceous pebbles 1 ineh to 114 inches in diame-
ter; few mediuvm iron concretions; meutral; clear,
smeoth houndary.

B3—46 to 82 inches, light yellowish-brown (25Y G/4) clay,
samne color moist ; few, medium, faint, light brownish-
gray, olive-yellow, and light-gray mottles; weak,
coarse, subangular blocky structure; very hard, firm,
sticky and plastic; few fine roots; few calcium ear.
bonate concretions; few siliceous pebbles ¥4 to 14 inch
in dimeter; few fne iron concretions ; few patehy
clay films; moderately alkaline; abrupt, smooth
boundary,

IIC—82 to 88 inches, yellowish-brown (10YR 5/4) very fine
sandy loam, dark yellowish brown (10YR 4/4) moist;
massive; slightly hard, very friable, slightly sticky
and slightly plastic; Iayer of weakly cemented light
olive-brown sandstone, % inch thick, at upper hound-
ary ; neutral.

The A horizon ranges from 2 to 12 inches in thickness. The Al
horizon ranges from light brownish gray to dark grayish brown
and pale brown. It ranges from subangular blocky to granular
in structure, or it is massive. Reaction is strongly aecid to
neutral,

The A2 horizon ranges from light gray or brown to pale
brown or very pale brown, It is structureless (slngle grain) or
has weak subangular blocky strueture. Reaction i8 neutral to
very strongly acid.

The B2t horizon is mottled in shades of gray, red, yellow,
brown, and olive. The B21t horizon ranges from strongly acid
to very strongly acid in reaction. The RB22t horizon ranges
from strongly acid to neutral in reaction, The two lower Bt
horizons range from mediun aeld to moderately alkaline.

The C horizon is mottled in shades of gray, white, red, yel-
low, brown, and olive. It ranges from very fine sandy loam
to clay. Reaction is moderately alkaline to very strongly acid.

Axtell fine sandy loam, 1 to 3 percent slopes (AxB).—
This gently sloping soil is on broad upland ridgetops. The
areas nre irregular and average about 50 acres in size.

This soil has the profile described as representative of the
series. Included in mapping are small areas of Crockett,
Freestone, IKonawa, Lufkin, and Tabor soils. These in-
cluded soils make up less than 15 percent of any mapped
area.

About 65 percent of the acreage of this soil is used for
pasture, about, 10 percent is cultivated, and about 25 per-
cent is 1n native vegetation of trees and an understory of
grasses. The hazarvd of erosion is moderate. Capability
unit ITTe-1; pasture and hay group 8A; Tight Sandy
Loam range site.

Axtell fine sandy loam, 3 to 5 percent slopes {AxC).—
This gently sloping soil is on uplands on narrow watershed
divides or on the stecper part of the landseape above drain-
agewiys. Natural drains are common throughont the areas
and there are a fow gullies. The areas are irregular in shape
and generally follow the contour of the land. They average
about 30 acres in size.

The surface layer is dark grayish-brown fine sandy loam
1 the upper 3 inches and pale-brown fine sandy loam in
the lower 6 inches. The next Jayer is yellowish-red, very
firm clay that has many light olive-brown and brown
mottles. It is very strongly ncid, The lower part grades to
mottled light brownish gray, yellowish brown, and brown-
ish yellow and is moderately alknline. It extends to a depth
of about 65 inches. The underlying material, to a depth of
about 80 inches, is light yellowish-brown, firm shaly silty
c]aly that has light brownish-gray and yellow mottles.

ncluded with this soil in mapping are areas of Crockett,
Konawa, and Nimrod soils, These included soils make up
about 12 percent of any mapped area.

About 40 percent of the acreage is in native vegetation.
Abont 55 percent was formerly farmed but is now aban-
doned or in pasture. About 5 percent of the acreage is cul-
tivated. Most areas ave protected from erosion by a vegeta-
tive cover, and very little erosion has taken place, The soil
1s snbject to severe erosion unless protected. Capability
unit IVe-1; pasture and hay group 8A; Tight Sandy
Toam range site,

Axtell fine sandy loam, 2 to 5 percent slopes, eroded
(AxC2).—This gently sloping soil is on uplands. It occupies
the steeper part of the landscape between areas of gently
sloping soils above and the soils along natural drains. The
areas are irregular in shape and generally follow the con-
tour of the land. They average about 20 acres in size.

The surface layer is brown fine sandy loam about 6 inches
thick. The next layeris mottled, dark reddish-brown, weak-
red, and brown very firm clay that is very strongly acid in
the upper part. Tt grades to mottled, olive-brown and yel-
lowish-brown, very firm, noncaleareous, mildly alkaline
clay that extends to a depth of about 60 inches. The under-
lying material to a depth of about 80 inches is mottled,
white, grayish-brown, and brownish-yellow, firm shaly
clay thut is noncalcareous and moderately alkaline.

Included in mapping are areas of severely eroded
Crockett, soils. These included soils make up about 12 per-
cent of any mapped area. Practically all the acreage has
been cultivated. Now, only about 10 percent of the acreage
is under cultivation. About 70 percent is idle or in pasture.
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This soil is subject to sheet and gunlly erosion. The gullies
are shallow and ‘}-sha;t)led and are from 30 to 200 feet apart.
Some areas between the gullies are only slightly eroded.
Capability unit IVe~1; pasture and hay group 8A ; Tight
Sandy Loam range site.

Axtell fine sandy loam, 5 to 12 percent slopes (AxE).—
This sloping to strongly slopin% goil occupies breaks be-
tween the more level upland soils above and narrow flood
plains along small drainageways. The slopes are mostly
convex and plane but are steeper near the natural drains.
The areas ave irregular in shape and generally follow the
contour of the land. The areas average about 30 acres in
size.

The surface layer is dark grayish-brown fine sandy loam
about 4 inches thick. The next layer is mottled red, red-
dish-brown, and light brownish-gray very fine clay that
is strongly acid in the upper part and very strondgly acid
in the lower part and is 30 inches thick, The un erlying
material, to a depth of  about 80 inches, is mottled,
yellowish-brown, light-gray, and pale-yellow, firm silty
clay loam that is very strongly acid in the upper part and
grades to mildly alkaline in the lower part.

Included in mapping are areas of Crockett and Konawa
soils. These included soils make up about 10 percent of any

mafged area. o )
out 60 percent of the acreage of this soil is in native
vegetation and about 40 percent is in pasture, This soil is
not suitable for cultivation. Capability unit Vie-1; pas-
ture and hay group 8B; Tight Sandy Loam range site.

Bazette Series

The Bazette series consists of moderately deep, well-
drained soils on uplands. These soils are mainly slopinﬁ
to moderately steep. They have slow permeability and hig
available water capacity.

Tn a representative profile the surface layer is dark
grayish-brown silty clay loam about 6 inches thick. The
next layer, to a depth of about 34 inches, is light. olive
brown. It is silty clay in the upper part but grades to silty
clav loam in the lower part. The underlying material is a
liglyl't-gra.y shaly clay that extends to a gepth of about 60
inches.

Representative profile of Bazette silty clay loam, 5 to 20
percent slopes (4.25 miles northwest of Kerens on Farm
Road 636 to Bazette and 3.15 miles northeast on county
road):

A1—0 to 8 Inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark brown (10YR 2/2) molst; compound,
moderate, very fine, angular blocky strumcture and
moderate, medium, granular; hard, firm, sticky and
slightly plastic; common roots and pores; slightly
acid; clear, smooth boundary.

B2t—86 to 22 inches, light olive-brown (2.5Y 5/4) silty clay,
olive brown (2.5Y 4/4) moist; few, fine, faint splotches
of light yellowish brown; moderate, medium, angular
blocky structure that parts to very fine angular blocky ;
clay films on some ped faces; hard, firm, sticky and
plastic; containg few worm casts; common fine roots
and pores ; slightly acid ; gradual, smooth boundary.

B3—22 to 34 inches, light olive-brown (2.5Y 5/6) silty clay
loam, olive brown (2.5Y 4/6) moist; weak, fine, blocky
structure; hard, firm, sticky and plastlc; thin elayey
ghale fragments in the lower part; slightly acid;
gradual, smooth boundary.

C—34 to 60 inches, light-gray (2.5Y 7/2) gshaly clay, lght
brownish gray (2.5Y 6/2) moist; common, mediam,
distinet, olive-yellow mottles and few, fine, faint,

brownish-yellow mottles ; stratified or thin bedded with
vellowish-brown silty clay loam and shale fragments;
massive ; very hard, very firm ; slightly acid.

The A horizon rapges from 3 to 9 inches in thickness. It 18
dark grayish brown to brown. Reaction is medium acid to
neutral,

The B2t horizon ranges from 9 to 24 inches in thickness. It is
light yellowish brown, yellowish brown, light olive brown, or
olive yellow. Reaction ranges from medium acid to neutral,

The B3 horizon ranges from 6 to 24 inches in thickness. It 18
yellowlsh brown, light olive brown, brownish yellow, or olive
vellow, Reaction is medium acid to neuntral.

The C horizon has mottles in shades of gray, yellow, brown,
and olive. Reaction 18 medium acid to mildly alkaline,

Bazette silty clay loam, 5 to 20 percent slopes (BaF).—
This is the only Bazette soil mapped in the county. It is
sloping to moderately steep. The areas are irregular in
shape and generally follow the contour of the land. They
average about 90 acres in size.

Included with this soil in mapping are areas of Axtell,
Crockett, and Ellis soils. These included soils make up ap-
proximately 8 percent of any mapped area.

This Bazette soil is not suitable for cultivation. About
60 percent of the acreage is in pasture, and the rest is
cleared and used for range. The erosion hazard is severe.
Some pebbles and stones in concretions as large as 4 feot
in diameter are on the surface and in the profile (fig. 5).
Capability unit VIe-2; pasture and hay group 71; Gray-
land range site.

Bonham Series

‘The Bonham series consists of deep, moderately well
drained soils. These soils are gently sloping and are in
broad upland areas. The soil surfaces are plane to convex.
Slopes range up to 3 percent, Permesbility is slow, and
available water capacity is high.

In a representative profile the surface layerisa very dark
grayish-brown loam about 9 inches thick. The next layerin
sequence from the top is: about 10 inches of brown, firm
clay loam; 16 inches of brown, very firm clay mottied in
gray, grayish brown, and yellowish red; and 55 inches of
light brownish-gray, very firm clay mottled in shades of
gray, brown, yellow, olive, and red.

Representative profile of Bonham loam, 1 to 3 percent
slopes (33 feet south of a county road diteh, 0.55 mile east
and 1.7 miles north and 0.05 mile east of intersection of
Farm Road 633 and State Highway 31 in Powell):

Al—0 to 9 inches, very dark grayish-brown (10YR 3/2) loam,
very dark brown (10YR 2/2) moist; moderate, medi-
um, subangular blocky structure; hard, friable, slight-
ly sticky and slightly plastic; few fine and medium
giliceous pebbles; few worm casts and roots ; alightly
acid ; clear, smooth boundary. .

B1—9 to 19 inches, brown (10YR 4/3) clay loam, dark brown
(10YR 3/3) moist; common, fine, faint mottles of datk
yellowish brown; moderate, medium, subangular
biocky structure; very hard, firm, pticky and plastic;
few slliceous pebbles up to 1% inches in diameter;
few roots; few worm casts; few iron conceretions ;
medium aeld ; clear, smooth boundary.

B21t—19 to 35 inches, brown (10YR §/3) clay; many, fine
and medium, distinct mobtles of gray {10YR 5/1),
grayish brown (10YR &§/2), and yellowish red (GYR
5/6) ; moderate, medium, subangular blocky structure;
extremely hard, very firm, very sticky and very plas-
tie; commeon clay films on ped faces; few fine roots;
few fine iron concretions; few siliceous pebbles up to
14 inch in dlameter; slightly acid; gradual, smooth
boundary.
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B22t—35 to 44 inches, distinetly and coarsely mottled, gray-
ish-brown (10YR 5/2), gray (10YR 5/1), and yellow-
ish-brown (10YR 5/6) clay; common, prominent, yel-
lowish-red (5YR 5/6) mottles; weak, coarse, blocky
structure; extremely hard, very firm, very sticky and
very plastic; clay films on ped faces: few fine roots;
few fine iron coneretions; few siliceous pebbles up
to 14 inch in diameter; neutral; diffuse, smooth
boundary.

B23t—44 to 54 inches, light brownish-gray (10YR 6/2) clay,
grayish brown (10YR 5/2) moist; many, coarse, dis-
tinet mottles of brownish yellow (10YR 6/6) and
olive yellow (2.5Y 6/6) ; weak, coarse, blocky strue-
ture; extremely hard, very firm, very sticky and very
plastic; clay films on ped faces; few fine roots; few
medium iron concretions; slightly acid; diffuse,
smooth boundary.

B31t—54 to 65 inches, mottled, light brownish-gray (2.5Y 6/2)
and pale-olive (5Y 6/3) clay; weak, blocky structure ;
extremely hard, very firm, very sticky and very plas-
tie; clay films on ped faces; few fine roots ; few sili-
ceous pebbles 34 inch in diameter: medium iron con-
cretions ; slightly acid; diffuse, smooth boundary.

B32t—65 to 90 inches, light brownish-gray (2.5Y 6/2) clay,
grayish brown (2.5Y 5/2) moist; few, fine, faint, light-
gray and light olive-brown mottles; weak, coarse,
blocky structure; extremely hard, very firm, very
sticky and very plastie; few clay films on ped faces;
few iron concretions as much as 14 inch in diameter ;
few calcium ecarbonate coneretions as much as 34 inch
in diameter ; moderately alkaline.

The A horizon ranges from 5 to 12 inches in thickness. It is
gray, brown, or very dark grayish brown. Reaction is neutral
to medium acid.

The B1 horizon ranges from 5 to 10 inches in thickness. It is
mainly dark grayish brown to brown.

COUNTY, TEXAS

R S SN -'ﬁ S b ‘K{-.. fﬁ‘u A

Figure 5—Concretions of calcareous sandstone and limestone on Bazette silty clay loam, 5 to 20 percent slopes.

The B2t horizon is a mixture of colors in shades of gray, red,
yellow, olive, and brown. Reaction is strongly acid to neutral.
Bonham loam, 1 to 3 percent slopes (BmB).—This is the
only Bonham soil mapped in the county. Tt is gently slop-
ing and is on uplands. The areas are irregular and average
about 30 acres 1n size.

Included with this soil in mapping are areas of Crockett
and Wilson soils. These included soils make up about 10
percent of any mapped area.

About 60 percent of the acreage of this soil is in pasture,
and the rest is cultivated. Much of the acreage now in pas-
ture was formerly cultivated. Capability unit ITe-5; pas-
ture and hay group 7C; Loam range site,

Bunyan Series, Calcareous Variant

These variants from the normal Bunyan soils are well
drained and are calcareous. These soils formed in mixed
loamy alluvium on flood plains. The soil surface is slightly
convex. These soils are subject to flooding once in 2 to 10
years, but the floods are of short duration. The areas are
at slightly higher elevation than the rest of the flood
plain and are natural levees adjacent to the channel or
at the outer part of the flood plain. The soils have high
available water capacity. They are moderately permeable.

In a representative profile (fig. 6) the surface layer is
calcareous, grayish-brown loam about 7 inches thick.
Below the surface layer is light brownish-gray, stratified
fine sandy loam, sandy clay loam, clay loam, or silty clay
loam to a depth of about 65 inches.



Figure 6—Profile of Bunyan loam, calcareous variant,

Representative profile of Bunyan loam, calcareous vari-
ant (150 feet west of Rush Creek, 0.15 mile north of a
county road, and 1.45 miles southwest of Corbet) :

Ap—0 to 7 inches, grayish-brown (2.6Y 5/2) loam, dark gray-
ish brown (2.5Y 4/2) moist ; moderate, fine, subangular
blocky structure; hard, friable; few fine roots; cal-
careous ; moderately alkaline; clear, smooth boundary.

C1—7 to 20 inches, light brownish-gray (2.6Y 6/2) loam, dark
grayish brown (2.5Y 4/2) moist; massive; slightly
hard, very friable; few fine roots; calcareous; mod-
erately alkaline; clear, smooth boundary.

C2—20 to 65 inches, light brownish-gray (2.5Y 6/2) clay loam
or silty clay loam, dark grayish brown (2.5Y 4/2)
moist; stratified, with bedding planes; hard, friable,
sticky and plastic; calcareous; moderately alkaline.

The A horizon ranges from 4 to 26 inches in thickness. It is
light brownish gray, grayish brown, dark grayish brown, light
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ollve brown, or light yellowish brown. The texture is fine sandy
loam, silty clay loam, or loam. Structure is subangular blocky
to granular.

The C horizon ranges in color from light gray, light brown-
ish gray, grayish brown, light olive brown, to light yellowish
brown. Its texture is fine sandy loam, sandy clay loam, clay
loam, or silty clay loam, and in some places clay or loamy fine
sand.

Bunyan loam, calcareous variant (Bn).—This is the
only variant from the normal Bunyan series mapped in the
county. It occupies areas on flood plains along creeks.
These areas generally are long and irregular in shape and
average 50 acres in size.

Included with this soil in mapping are areas of Gowen,
Pursley, and Trinity soils. These included soils make up
about 12 percent of any mapped area.

About 65 percent of the acreage of thissoil is in cropland
and 35 percent is in pasture. Capability unit I-2; pasture
and hay group 2A; Eottomlan range site.

Burleson Series

The Burleson series consists of deep, moderately well
drained, clayey soils. These soils are nearly level to gently
sloping and occupy broad upland areas. The soil surface
is mainly plane to convex, but in some areas it is sli htly
concave. S oqes range up to 3 percent. Burleson soilsghswe
high available water capacity. They are very slowly per-
meable, except when the soil 1s dry and cracked. In places
a crust forms on the surface after heavy rains.

Tn a representative profile the surface layer is very dark
gray to dark gray, very firm clay about 45 inches thick.
The underlying material to a depth of about 63 inches is
gray, very firm clay that has yellowish-brown mottles.

Representative profile of Burleson clay, 0 to 1 percent
slopes (100 feet southwest of right-of-way along Farm
Road 1393, which is 2 miles southeast of itersection of
Farm Road 1393 and State Highway 31 and 1.85 miles east
of Powell) :

Ap—0 to 8 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; weak, fine, subangular blocky
structure ; extremely hard, very firm, very sticky and
very plastic; few fine roots; distinct plowpan com-
pacted by tillage at the lower boundary ; mildly alka-
line; abrupt, smooth boundary.

A11—S8 to 30 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; weak, coarse, blocky structure;
extremely hard, very firm, very sticky and very plas-
tic; few fine roots; few indistinet pressure faces ; few
very fine iron concretions; mildly alkaline; diffuse,
smooth boundary.

A12—.30 to 45 inches, dark-gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; weak, coarse, blocky struc-
ture; extremely hard, very firm, very sticky and very
plastie; few masses of soft lime; few fine iron concre-
tions: few Intersecting slickensides and parallelepip-
eds ; mildly alkaline; diffuse, wavy boundary.

AC—45 to 63 inches, gray (10YR 5/1) clay, dark gray (10YR
4/1) moist; few, fine, faint, yellowish-brown mottles;
weak, coarse, blocky structure to massive ; extremely
hard, very firm, very sticky and very plastic; few
masses of soft lime: few fine iron concretions; few
intersecting slickensides; mildly alkaline.

The A horizon is very dark gray, dark gray, or black. It
ranges from medium acid to moderately alkaline in reaction.

The AC horizon ranges from 8 to 34 inches in thickness.
It is gray, dark gray, very dark gray, very dark grayish brown,
or grayish brown and has mottles of brown, yellow, yellowish
brown, and light olive brown to olive. Reaction ranges from
neutral to moderately alkaline.
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The C horizon, generally helow a depth of about 63 inches,
is mottled in shades of gray, yellow, brown, and olive. Reaction
is mildly alkaline to moderately alkaline.

Burleson clay, 0 to 1 percent slopes (BuA).—Some
areas of this nearly level soil are on broad uplands or on
narrow ridgetops. Others are in slightly depressed areas
where water stands for a short time. The areas generally
are irregular in shape, but in places they are oval to
oblong. They average 120 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Okemah,
Houston Black, and Wilson soils. These included soils
make up about 12 percent of any mapped area.

About 65 percent of the acreage of this soil is cultivated,
and the rest is in pasture. Capa%)ility unit ITw-2; pasture
and hay group TA ; Grayland range site,

Burleson clay, 1 to 3 percent slopes (BuB).—The areas
of this gently sloping upland soil are irregular in shape.
They average 40 acres in size.

The uppermost 20 inches of this soil is very dark gray,
very firm clay. The next layer, to a depth of about 50
inches, is dark-gray, very firm clay. The underlying ma-
terial to a depth of about 65 inches is mottled, dark grayish-
brown, olive-yellow, and light olive-brown, very firm clay.

Included with this soil in mapping are small areas of
Heiden, Houston Black, and Wilson soils. These in-
cluded soils make up about 12 percent of any mapped area.

About 30 percent of the acreage of this soil is cultivated,
and the rest is in pasture. The hazard of erosion is mod-
erate. Capability unit ITTe-2; pasture and hay group TA;
Grayland range site.

Chickasha Series

The Chickasha series consists of deep, well-drained
upland soils. The soil surface is convex and plane. Slopes
are predominantly 5 to 7 percent, but in places they are
as much as 10 percent. Chickasha soils have high available
water capacity. They are moderately permeable.

In a representative profile (fig. 7) the surface layer is
very dark grayish-brown fine sandy loam about 8 inches
thick. The next layer in sequence from the top is: 16 inches
of sandy clay loam that is brown in the upper part and
yellowish brown in the lower part; and 21 inches of a
loam that is pale brown in the upper part and light gray
in the lower part. Below is weakly cemented sandstone of
friable loam that is light gray. It extends to 88 inches.

Representative profile of Chickasha fine sandy loam,
3 to 8 percent slopes (50 feet north of roadbank on Farm
Road 2930, which is east of Grange Hall Cemetery, 1.3
miles northwest of the intersections of Farm Road 2930,
and Farm Road 1126 in the Cryer Creek community) :

Al—0 to 8 inches, very dark grayish-brown (10YR 3/2) fine
sandy loam, very dark brown (10YR 2/2) moist;
weak, medium, granular structure ; slightly hard, very
friable; few fine roots; slightly aecid; clear, smooth
boundary.

B21t—8 to 12 inches, brown (10YR 4/3) sandy clay loam, dark
brown (10YR 3/3) moist; many, medium, faint, yel-
lowish-brown mottles and few, fine, distinct, red mot-
tles ; moderate, coarse, prismatic structure ; very hard,
firm, sticky and plastic; few fine roots; clay films on
ped faces; medium aecid; clear, smooth boundary.

B22t—12 to 24 inches, yellowish-brown (10YR 5/4) sandy clay
loam, dark yellowish brown (10YR 4/4) moist; mod-

i

Figure 7.—Profile of Chickasha fine sandy loam, 3 to 8 percent
slopes.

erate, coarse, prismatic strueture; hard,. friable,
slightly sticky and slightly plastic; few fine roots;
few clay films on ped faces; strongly acid; gradual,
smooth boundary.

B23t—24 to 38 inches, pale-brown (10YR 6/3) loam, olive
brown (2.6Y 4/4) moist; weak, coarse, blocky struc-
ture; hard, friable, slightly sticky and slightly plas-
tic; few fine roots; strongly acid; gradual, smooth
boundary.

B3—38 to 45 inches , light-gray (10YR 7/2) loam, light brown-
ish gray (10YR 6/2) moist; massive; hard, friable;
few fine roots ; medium acid ; gradual, wavy boundary.

R—45 to 88 inches, light-gray (10YR 7/2) weakly cemented
sandstone of loam texture, light brownish gray (10YR
6/2) moist; common, medium, distinet mottles of
brownish yellow and light yellowish brown ; massive;
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hard, friable; few strongly cemented sandsfone con-
cretions; few fine calcium carbonate concretions and
masses of soft lime; slightly acid in upper part and
neutral in lower part.

The A horizon ranges from 7 to 18 inches in thickness. It is
dark grayish brown, very dark gray, grayish brown, very dark
grayish brown, dark brown, or brown. In places o part of the
orfzinal A horizon has been lost through erosion, and this
horizon is only 3 to 6 inches thick. The material presently in
the A horizon is mixzed with material formerly in the Bt hori-
zon, It is yellowish brown, olive yellow, light yvellowish brown,
light olive brown, olive brown, grayish brown, or brown. The
texture is fine sandy loam or sandy clay loam.

The B2t horizon ranges from 8 to 8¢ inches in thickness, It
ig brown, vellowish brown, pale brown, light brownish gray,
dark grayish brown, light olive brown, or olive vellow and has
mottles of red, brown, yellowish red, and reddish yellow.
Texture ranges from loam to sandy clay loam.

The B3 horizon ranges from 6 to 82 inches in thickness. It is
pale brown, light gray, light hrownish gray, brownish yellow,
or olive yvellow and has mottles of reddish yellow, yellowish
red, yellow, and light yellowish brown. Reaction is strongly
aeid to medium acid.

The R layer iz light brownish gray, light gray, or olive yellow
to yellow. It has mottles of reddish yellow, light yellowish
brown, and brownish yellow. Depth to the R layer is 40 to
60 inches,

Chickasha fine sandy loam, 3 to 8 percent slopes
(ChD).—This gently sloping to sloping soil is on the sides of
drainageways. They are irregular in shape and average
45 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are areas of Crockett and
Tamar soils. Also included are some eroded spots. These
included soils make up about 12 percent of any mapped
unit.

This soil is used for pasture and as range. The hazard of
erosion is moderate to severe. Capability unit IVe-3; pas-
ture and hay group 8C ; Loam range site.

Chickasha soils, 5 to 10 percent slopes, eroded
{CkD2).—These sloping to strongly sloping soils are in
upland areas adjoining major streams. The areas are on
the steeper parts of the landscape between uplands and
bottom lands. The areas are irregular in shape and aver-
age 25 ncres in size.

The surface layer typically is dark grayish-brown fine
sandy loam or sandy cl?w loam sbout 4 inches thick. The
next layer is brown sandy clay loam to a depth of about
90 inches. Below, to a depth of about 43 inches, is pale-
brown loam. The underlying material, light-gray loam
that has stratified layers of weakly cemented sandstone,
extends to a depth of about 80 inches.

Included with these soils in mapping are areas of
Crockett, Ferris, and Lamar soils. These included soils
make up about 14 percent of any mapped area.

These Chickasha soils are used mainly as range. The
hazard of erosion is severe. Capability Unit VIe-2; pas-
ture and hay group 8C; Loam range site.

Crockett Series

The Crockett series consists of deep, moderately well
drained soils. The soil surface is convex to plane. Slopes
are predominately 1 to 3 percent, but they are as much as
8 percent in places. Permeability is very slow, and avail-
able water capacity is high.

In a representative profile the surface layer is brown
fine sandy loam about 7 inches thick. The next layer is
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very firm clay to a depth of about 68 inches. It is mottled
red, yellowish red, dark yellowish brown, light olive brown,
dark grayish brown, and very dark grayish brown in the
upper part. The lower part is mottled in shades of brown,
gray, olive, and red. The underlying material is mottled
in shades of gray, olive, brown, and yellow. It is clay loam
in the upper part and grades to shaly clay and sandy clay
loam, It extends to a depth of about 108 inches.

Representative profile of Crockett fine sandy loam, 1to 3
percent slopes (220 feet northeast of a county road, at a
point 0.4 mile east, 1.55 miles southeast, and 0.3 mile
southwest, of the intersection of U.S. Highway 287 and
Farm Road 637 at Eureka) :

Ap—0 to 7 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 3/3) moist; weak, fine, granular strue-
ture; slightly hard, very friable; few flne roots; few
medium and coarse quartz pebbles as much as 34 inch
in length; medium aecld; abrupt, wavy boundary.

B21t—7 to 27 inches, mottled, red (2.5YR 4/6), yellow-
igh-red (5YR 4/6), dark yellowish-brown (10YR 4/4),
and light olive-brown (25Y 5/4) clay; weak, medium,
blocky structure; extremely hard, very flrm, very
sticky and very plastic; few roots; few medium quartz
pebbles ; few mediam iron concretions; few prominent
pressure fnees and clay fllms; medium acid; gradual,
smooth boundary.

B22t—27 to 45 inches, dark grayish-brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) moist; few, fine,
distinet mottles of red and dark reddish brown ; weak,
medium, blocky structure; extremely hard, very firm,
very sticky and very plastic; few fine roots; few medi-
nm quartz pebbles; few fine and medium iron con-
cretions; several prominent pressure faces and clay
films; few calcium carbonate concretions starting at
a depth of 40 inches; moderately alkaline; gradual,
smooth boundary.

B3—45 to 68 inclhes, mottled, brown {10YR 4/3), pale-brown
(10YR 6/3), light-gray (10YR 8/1), light yellowish-
prown (10¥R 6/4), light olive-brown (2.5Y 5/4), and
red (25YR 4/6) clay; weak, coarse, blocky structure
to mnssive; extremely hard, very firm, very sticky and
very plastic when wet ; few calclum carbonate concre-
tions and a few masses of powdery lime; few fine and
medium iron concretions; few patchy clay films; cal-
eareons | moderately alkaline ; diffuge, wavy boundary.

C1—68 to 2 inches, mottled, light-gray (10YR 6/1), olive-gray
{5Y 4/2), olive (5Y 5/4), and brownish-yellow {10YR
8/6) clay loam; masslve; hard, friable, sticky and
plastic ; few fine, soft iron concretions; few caleinm
enrbonate concretions; stratified layers of shaly clay
and sandy clay ; caleareous ; moderate alkaline; clear,
wavy boundary.

O2ca—92 to 100 inches, olive (5Y 5/3) shaly clay, same color as
above moist; many, coarse, light olive-brown mottles;
massive; very hard, flrm, sticky and plastic; about
20 percent, by volume, soft masges of lime ; calcareous ;
moderately alkaline; clear, wavy boundary.

C3--100 to 108 inches, light yellowish-brown (2.5Y 6/4) sandy
clay loam, light olive brown (2.5Y 5/4) moist; few,
fine, faint, light-gray and olive-gray mottles; massive;
hard, friable, sticky and plastic; about 10 percent, by
volume, masses of soft lime; calcarecus; moderately
alkaline.

The A horizon ranges from 3 to 15 inches in thickness. It
1s brown, gray, very dark graylsh brown, yellowish brown, dark
grayish brown, or light yellowish brown, The texture ranges
from fine sandy loam to leam. Reaction iz slightly acid to
strongly acid.

The B2t horizon is mottled in shades of gray, red, yellow,
olive, and brown, Its texture is clay, silty clay, or sandy clay.
Reaction iz medium aecld to moderately alkaline

"The (! horlizon is mottled in shades of white, gray, brown,
yellow, ollve, and ted. Its texture ranges from loam to clay,
shaly siity clay, or clayey shale. Reaction 1s slightly acld to
moderately alkaline.
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Crockett fine sandy loam, 0 to 1 percent slopes (CrA}.—
The areas of this nearly level soil are on broad uplands
or on narrow ridgetops throughout the county. The areas
are irregular in shape and average about 60 acres in size.

The surface layer of this soil is brown fine sandy loam
about 6 inches thick. The next layer, to a depth of about 68
inches, is very firm clay. The upper part is mottled in
shades of red, dark yellowish brown, and olive brown.
The lower part is mottled in shades of red, light olive
brown, and gray. The underlying material is mottled
white, gray, yellowish-brown, and olive-yellow, firm clay.
It extends to a depth of about 100 inches,

Included with this soil in mapping are areas of Okemah
and Wilson soils. These includped soils make up about 15
percent of any mapped area.

About 90 percent of the acreage of this soil is in pasture
or range, and the rest is cultivated, A large part of the
acreage Now in EI)asture or range formerly was cultivated.
Capability unit ITIs-1; pasture and hay group 8A ; Gray-
land range site.

Crockett fine sandy loam, 1 to 3 percent slopes (CrB).—
This gently sloping soil occupies broad areas on uplands.
The areas are irregular in shape and average 65 acres in
size. This soil has the profile described as representative
of the series.

Included with this soil in mapping are spots of Axtell,
Bonham, and Wilson soils. These included soils make up
about 15 percent of any mapped area.

This Crockett soil 1s used mainly for pasture; part of
the acreage iz cultivated. Most of .tﬁe acreage nNow in pas-
ture formerly was cultivated. The hazard of erosion is
moderate. Capability unit 1ITe-1; pasture and hay group
8A ; Grayland range site.

Crockett fine sandy loam, 3 to 5 percent slopes (CrC).—
Some areas of this gently sloping upland soil are on the
steeper slopes near bottom lands and in sloping areas on
each side of drainageways. The areas follow the approxi-
mate contour of the land. They are irregular in shape and
average about 25 acres in size.

The surface layei is dark grayish-brown fine sandy loam
about 9 inches thick. The next layer is mottled reddish-
brown, brown, and light olive-brown, very firm clay in the
upper part and mottled light yellowish-brown and brown-
ish-yellow, firm silty clay in the lower part. It is about 31
inches thick. The underlying material is shaly silty clay
that is mottled in shades of brown, yellow, and gray. It
extends to a depth of about 100 inches.

Included with this soil in mapping are areas of Axtell,
Heiden, and Wilson soils. Also included are some eroded
gpots. These included soils make up about 12 percent of
any mapped area.

This Crockett soil is used mainly for pasture; a small
acreage is cultivated, Part of the acreage now in pasture
formerly was cultivated. The hazard of erosion is severe.
Capability unit IVe-1; pasture and hay group 8A ; Gray-
land range site.

Crockett fine sandy Ioam, 5 to 8 percent slopes (CrD).—
This sloping upland soil occupies steeper slopes hetween
gently sloping areas of higher lying Crockett or Wilson
soils and sloping areas on each side of drainageways. The
areas are irregular in shape, generally follow the contour
of the land, and average about 25 acres in size.

The surface layer is brown fine sandy loam about 6
inches thick. The next layer, mottled in shades of brown
and red, is very firm clay in the upper part. The lower part,
mottled in shades of brown, gray, and yellow, is firm
silty clay. It is about 42 inches in thickness. The underly-
ing material, to a depth of about 100 inches, is loam that
is mottled in shades of brown, yellow, and white,

Included with this soil in mapping are spots of Axtell,
Ellis, and Heiden soils. These included soils make up -
about. 15 percent of any mapped area.

Most. of the acreage of this soil ig in pasture; some
of the acreage formerly was cultivated, The hazard of
erosion is severe. This soil is unsuitable for cultivation.
Capability unit VIe-1; pasture and hay group 8B; Gray-
land range site.

Crockett soils, 2 to 5 percent slopes, eroded [CiC2).—
These gently sloping upland soils mainly occupy the steep-
er part of the landscape between gently sloping uplands
and natural drainageways. The areas generally follow the
contour of the land and average 20 acres in size.

The surface layer is brown fine sandy loam or loam and
is about 4 inches thick. The next layer is mottled, brown
and reddish-brown, very firm clay in the upper part and
grades to mottled, gray, brown, and yellow, very firm clay
in the lower part. It is about 56 inches thick, The underly-
ing material is light olive-gray clay that has mottles in
shades of yellowish brown and olive yellow. It extends
to a depth of about. 100 inches,

Included with these soils in mapping are areas of Heiden
and Wilson soils. These included soils make up about 14
percent of any mapped area.

Most of the acreage was formerly cultivated, but large
acreages are now in pasture. The soils have been dam-
aged by sheet and gully erosion. The gullies are V-shaped,
short, broad, and shallow. Capability unit IVe-5; pasture
and hay group 8A ; Grayland range site,

Crockett soils, 2 to 8 percent slopes, severely eroded
(CtD3).—These gently sloping to sloping soils are on the
steeper part of the landscape and on the sides of drainage-
ways. The areas are irregular in shape, generally follow
the contour of the land, and average 15 acres in size.

The surface layer typically is brown fine sandy loam
or loam about 3 inches thick. The next layer is mottled,
brown, dark grayish-brown, and reddish-brown, very firm
clay in the upper part. It grades to mottled, light olive-
brown, yellow, and gray, firm clay in the lower part. It is
about 42 inches thick. The underlying material is very
firm clayey shale that is mottled in shades of brown and
gray. It extends to a depth of about 100 inches.

Included with these soils in mapping are areas of Ellis
and Ferris soils. These included soils make up about 12
percent of any mapped area.

These soils are in pasture. They are severely eroded.
Shallow V-shaped gullies, 5 to 30 feet wide, cut into much
of the areas. Areas between guilies range from 30 to 100
feet in width. Capability unit VIe-1; pasture and hay
group 7I; Grayland range site.

Dougherty Series

The Dougherty series consists of deep, well-drained soils.
These soils are nearly level to gently sloping and occupy
slightly undulating uplands. The soil surface is slightly



14 SOIL SURVEY

convex and plane. Slopes range from 0 to 3 percent. In-
ternal drainnge is medium, permeability is moderate, and
available water capacity is low.

In a representative profile the surface layer is loamy
fine sand about 24 inches thick. It is pale brown in the
upper part and light yellowish brown in the lower patt.
The next layer, to o depth of about 72 inches, is yellowish-

red sandy clay loam. The underlying material to a depth
of about 100 inches is reddish-yellow sandy cluy loam.

Representative profile of Dougherty loamy fine sand,
0 to 3 percent slopes (west of county road, 80 fect from
fence, 0.4 mile north of Finch School, 1.5 miles cast, and
9.55 miles north of Farm Road 1129 from its junction with
Farm Road 1603 northeast of Chatfield) :

Al—0 to O inches, paledbrown (10YR 6/3) loamy fine sand,
brown (10YR 4/3) woist; weak, fine, granular struc-
ture to single grain; soft, 1oose; many roots; slightly
acld ; clear, wavy boundary.

A2 to 24 inches, light yellowish-brown (10YR 6/4) loamy
fine sand, brown (7.5YR 4/4) moist; single grain;
soft, loose; few roots; few very fine iron coheretions;
slightly neid; clear, smooth boundary.

B2lt—24 to 38 inches, yellowish-red (3YR 5/8) sandy clay
loam, darker yellowish red (5YR 4/6) moist; mod-
erate, coarse, prismatic strueture breaking to weal,
medivm subangular blocky ; clay films on ped faces;
very hard, firm; few very fine iron concretions;
glightly acid; gradual, smooth boundary.

B22t-—8% to 59 inches, yellowish-red (5YR 5/6) sandy clay
loam, darker yellowish red (5YR} 4/6) moist; wenk,
eparse, prismatie structure breaking to weal, coarse,
gnbangular blocky ; elay films on ped faces and bridg-
ing sand grains; very hard, firm; few, very fine, soft
iron coneretions; slightly acid; gradual, wavy bound-
ary.

B3—58 to T2 inches, yellowish-red (5YR 5/6) sandy clay loam,
darker yellowish red (5YR 4/6) moist; weak, coarse,
subangular blecky structure; very hard, firm; few,
very fine, soft lron concretions; medium acld ; diffuse,
wavy houndary.

C1—T2 to 100 inches, reddish-yellow (7.5YR 6/6) sandy clay
loam, strong brown (7.5YR 5/6) moist; massive; hard,
frinble; slightly stratified; few, very fine, soft iron
concretions ) strongly acid; gradual, wavy boundary.

C2 100 to 124 inches, reddish-yellow (GYR G/8) leamy fine
sand, yellowish red (5YRk 5/6) moist; massive;
glightly hard, very friable, slightly sticky and
slightly plastic; few to common fine siliceous pebbles;
few very flne spots of soft iron concretions; very
strongly acid.

The A horizon ranges from 20 to 36 inches in thickness. The Al
horizon is pale brovwm, brown, or brownish rellow. The A2 horlzon
ig light brown, very pale brown, pale brown, or light yellowish
hrown. Thoe B2t horizon is 34 to 56 inches in thickness. It is red-
lish yellow, yellowish red, brown, or strong brown, The B3 horizon
is 6 o 23 inches in thiclkness, It is yellowish red to reddish yel-
low. The C horlzon ig loamy fine sand, fine sandy loam, or sandy
clay loam.

Dougherty loamy fine sand, 0 to 2 percent slopes
{DoB).—This is the only Dougherty soil mapped in the
county. This nearly level to gently sloping soil is on up-
lands. The aveas are irregularly shaped and average 145
acres In size.

Included with this soil in mapping ave areas of Konawa,
Patilo, and Tuckerman soils. These included soils make up
about 10 percent of any mapped area.

Nearly all the acreage of this soil is in pasture. All the
acreage is cleared, and most of it formerly was cultivated.
Capability unit I11s-8; pasture and hay group 9A; Sandy
range site.

Ellis Series

The Ellis series consists of moderately deep, clayey soils
on uplands. The soil surface is convex to plane. Slopes are
complex. They are predominantly 5 to 10 percent but range
from about 8 to 12 percent. The soils have low available
water capacity.

In a representative profile (fig. 8) the soil is clay to a
depth of about 30 inches. The upper part is grayish brown.
The lower part is gray, olive, or brown and is mottled in
shades of gray, olive, yellow, or brown. The underlying
material, to a depth of 36 inches, is mottled shaly clay that
grades to shale.

Representative profile of Ellis clay, 8 to 12 percent
slopes (4.25 miles northwest of Kerens on Farm Road 636
to Bazette, and 2.2 miles northeast on county road) :

A—0 to 4 inches, grayish-brown (2.5Y 5/2) clay, durk grayish
prown (2.5Y 4/2) moist; hard sucface crust ahoub
14, ineh thick; moderate, mediam, subangulnr and
angular blocky structure; extremely hard, very firm,
sticky and plastic; few fine roots; newtral; gradunal,
snmoeth boundary.

Bi—4 to 13 inches, olive (5Y §/3) clay, darker olive (5Y 4/3)
moist; moderate, medium, subangular and angular
blecky structure extremely hard, very firm, sticky and
plastic; few roots; few fine and medium, strongly
cemented, ealeium carbonate coneretions; neutral;
gradual, smooth houndary.

R2-—13 to 23 inches, distinetly and coarsely mottled, olive-yel-
low (2.5Y 6/6) and gray (10YR 5/1) elay; weak,
coarse, subangular blocky structure that broaks to
maoderate, fine, angular blocky ; extremely hard, very
firm, sticky and plastic; few fine roots; few small
slickengides ; few strongly cemented caleium earbonate
conerctions; mildly alkaline; gradual, smooth
boundary.

B3—23 to 30 inches, gray (N 6/0) clay, darker gray (N 5/0)
when moist, few, medium, distinet mottles of brownish
yellow ; wenk, medinm and fine, subangnlar and an-
gular blocky struetnure; cxtremely hard, very firm,
sticky and plastic; few small slickensides; few, fine,
strongly cemented, ealeium carbouate concretions;
mildly alkaline; gradual, smooth houndary.

(—30 to 86 inches, distinetly and coarsely mottled, light olive-
gray (5Y 6/2) and yellow (5Y 7/6) shaly ¢lay; mas-
sive but natural cleavage of shale Is coarse, anguar
hlocky ; extremely hard, very firm, sticky nnd plastic;
fow fine roots : mildly alkaline; clear, irregular bound-
ary.

R—356 to 66 inches, gray (6/0) shale; distinct, yellow mottles;
massive, rock structure; extremely hard, very firm;
few fine roots in crevices; mildly alkaline,

‘The A horizon ramges from 2 to 10 inches in thiekness. It i
grayish brown, dark grayish brown, yellowish brown, or light
olive brown, Structure is blocky to granular,

The Bl amit B2 horizons combined range from 6 to 20 inches
in thickness. They arc light olive brown, yellow, gray, dark
grayish brown, olive yellow {o olive, and they have few to
ecommon mottles in these colors, The B3 horizon ranges from
7 to 14 inches in thiekness, It is gray, light olive brown to olive
vellow, and has few to cormmon, distinet mottles. The C horizon
ranges from 4 to 16 inches in thickness. It is mottled in shades
of gray, yellow, brown, and olive.

The R layer is nnweathered shale, which can be dug with a
spade. It is mottled in shudes of gray, yellow, brown, and olive
when dry. Indurated iron spheroidal concretions 4 to 12 inches
in diameter are common.

Ellis clay, 3 to 12 percent slopes {EIE}.—This is the only
Fllis soil mapped in the county. The areas of this gently
sloping to strongly sloping upland soil are irregular in
shape and generally follow the contour of the land. They
average about 40 acres in size.
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Included with this soil in mapping are areas of Bazette,
Burleson, Crockett, Ferris, and Heilden soils. These in-
cluded soils make up about 12 percent of any mapped
area.

This Ellis soil is used for pasture or as range. It is un-
suitable for cultivation because of steep slopes and hazard
of erosion. Capability unit VIe-1; pasture and hay group
7B; Shaly Hardland range site.

Engle Series

The Engle series consists of mederately deep, well-
drained, calcareous, loamy soils over weakly consolidated
calcareous sandstone. The soil surfaces are convex and
plane. Slopes are predominately 2 to 4 percent, but they
range from 1 to 5 percent. Engle soils have low available
water capacity. Internal drainage is medium and per-
meability is moderate. '

In a representative profile (fig. 9) the surface layer is
very dark grayish-brown clay loam about 12 inches thick.
The next layer, about 16 inches thick, also is clay loam.
It is grayish brown in the upper part and pale yellow
in the lower part. The underlying material to a depth
of 32 inches is a pale-yellow, weakly cemented, calcareous
sandstone.

Representative profile of Engle clay loam, 1 to 5 per-
cent slopes (350 feet northwest of fence along Farm Road
1394, and 4.95 miles southwest of intersection of Farm
Road 1394 and State Highway 14 at Richland) :

Al—0 to 12 inches, very dark grayish-brown (10YR 3/2)
clay loam, very dark brown (10¥YR 2/2) moist; mod-
erate, medium, granular structure; very hard, firm,
sticky and plastic; few fine roots; many worm casts;
calcarcous; moderately alkaline; gradual, smooth
boundary.

B2—12 to 22 inches, grayish-brown (10YR 5/2) clay loam,
dark grayish brown (10YR 4/2) moist; moderate,
medium and coarse, granular struecture; hard, fri-
able, sticky and plastic; few roots; many worm casts
of darker material from above and of more yellow
soils from below; few, weakly cemented, pale-olive
(5Y 6/3), calcareous, sandstone fragments; calecare-
ous; moderately alkaline; gradual, wavy boundary.

B3ca—22 to 28 inches, pale-yellow (2.5Y 7/4) clay loam, light
yellowish brown (2.5Y 6/4) moist; weak, fine, sub-
angular blocky struecture; hard, friable, slightly
sticky and slightly plastic; 1% to 2 percent, by vol-
ume, of white powdery lime and few wenkly cemented
calcium earbonate concretions; caleareous; moder-
ately alkaline; elear, wavy boundary.

R—28 to 32 inches, pale-yellow (2.5Y 8/4) weakly cemented
sandstone; calcareous; moderately alkaline.

The A.horizon ranges from 9 to 15 inches in thickness. It
is brown, dark grayish brown, or very dark grayish brown.

The B2 horizon ranges from 8 to 11 inches in thickness. It is
pale brown, brown, or grayish brown, The B3 horizon ranges
from 6 to 8 inches in thickness. It is pale brown or pale yellow
to yellow.

The R layer is calcareous sandstone. It is light gray, pale
yellow, yellow, or light olive brown.

Engle clay loam, 1 to 5 percent slopes (EnC).—This is
the only Engle soil mapped in the county. It is on broad
ridgetops and on side slopes. The areas are irregular in
shape and average about 20 acres in size.

Figure 8—Profile of Ellis clay, 3 to 12 percent slopes (top view)
and shale underlying the clay (bottom view). In places rounded
ironstone concretions are in the shale,
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Figure 9.—Profile of Engle clay loam, 1 to 5 percent slopes.

Tneluded with this soil in mapping are areas of Altoga,
Heiden, Lamar, and Purves soils. Also included is a soil in
which calcareous sandstone is at a depth of less than 20
inches. These included soils make up about 12 percent of
any mapped area.

‘All of the acreage of this soil is in pasture. The hazard
of erosion is moderate. Capability unit IITe-4; pasture
and hay group 7C; Loam range site.

Ferris Series

The Ferris series consists of gently sloping to moder-
ately steep, somewhat excessively drained, calcareous,
claye}r soils on upland areas. These soils formed in calcare-
ous clays and marls, which are shaly in some places. The
soil surfaces are convex to plane. Slopes are dominantly
3 to 10 percent, but they are as much as 15 percent 1n
places. Some areas have microrelief of narrow ridges and
valleys that extend up and down the slope. Infiltration is
rapid if the soils are dry and cracked and very slow if the
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soils are wet. Permeability is very slow, and available wa-
ter capacity is high.

In a representative profile the surface layer is olive, very
firm clay about 8 inches thick. Below the surface layer is
pale-olive, very firm clay that extends to a depth of about
40 inches. It has faint mottles of brownish yellow. The un-
derlying material is pale-olive and yellow very firm shaly
clay that extends to a depth of about 66 inches. It has
coarse, prominent mottles.

Representative profile of Ferris clay, 8 to 8 percent
slopes, eroded (190 feet east of a county road from a point
3.3 miles north of its intersection with State Highway 22
at Blooming Grove, about 15 miles west of Corsicana):

Ap—o0 to 8 inches, olive (5Y 5/3) clay, olive (5Y 4/3) moist;
weak, medium and fine, angular blocky structure, ex-
tremely hard, very firm, very sticky and very plastic;
gurface has mulch, about 14 inch thick, of fine, ex-
tremely hard, discrete nggregates; few, fine, strongly
cemented, calcium carbonate concretions; few fine
grass roots; calcareous; moderately alkaline; grad-
ual, smooth boundary.

AC—S8 to 40 inches, pale-olive (5Y 6/3) clay, olive (BY 5/3)
moist; faint mottles of brownish yellow; moderate,
fine, angular blocky struecture; extremely hard, very
firm, very sticky and very plastie,; common; coarse,
intersecting slickensides at a depth of 24 inches; paral-
lelepipeds have long axes titlted up to 45° from the
horizontal; pressure faces are shiny; vertical eracks
1 to 5§ cm. wide and 18 inches apart extend to a depth
of 40 inches ; few, fine, strongly cemented calcinm car-
bonate concretions and few powdery masses of caleium
carbonate; few roots; calcareous; moderately alka-
line ; diffuse, wavy boundary.

C—40 to 66 inches, prominently and coarsely mottled, pale-
olive (5YR 6/3) and yellow (2.5Y 7/8) shaly clay;
weak, coarse, angular blocky structure mixed with
coarse, blocky, shale fragments; extremely hard, very
firm ; few coarse slickensides ; few fine masses and con-
cretions of ecalecium carbonate; few roots between
blocks of rock structure; calcareous; moderately
alkaline,

The A horizon ranges from 3 to 22 inches in thickness. It is
dark gray, very dark gray, dark olive gray, olive, or pale olive.
The AC horizon ranges from 5 to 46 inches in thickness. It is
mottled in shades of gray, yellow, brown, and olive, The O
horizon is mottled in shades of gray, yellow, brown, and olive,
It is clay, shaly clay, or silty clay.

Ferris clay, 3 to 8 percent slopes, eroded (FeD2).—This
gently sloping to sloping soil is on ridgetops and on side
slopes above bottom land. The areas are irregular in sha,%?,
and they average about 30 acres in size. This soil has the
profile described as representative of the series.

Included with this soil in mapping are areas of Crockett,
Heiden, Houston Black, and Lamar soils. These included
soils make up about 10 percent of any mapped area.

Most of the acreage of this soil formerly was cultivated,
and about 10 percent is still farmed. The rest of the acreage
is used for pasture or as range. This soil has been damaged
by sheet and gully erosion, Broad shallow gullies 10 to 50
feet wide and 10 to 50 feet apart are common. Capability
unit TVe-2; pasture and hay group 7B ; Rolling Blackland
range site.

Ferris and Heiden clays, 5 to 15 percent slopes, eroded
(FhE2).—The major soils in this undifferentiated unit are
Ferris soils (67 percent) and Heiden soils (28 percent).
These sloping to moderately steep soils are irregular in
shape; they follow the contour of steep slopes adjacent
to large drainageways. The areas average 30 acres in size.
Ferris soils occupy ridgetops and the upper parts of slopes.
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Heiden soils occupy the lower paxrts of stopes and the upper
parts of less steep arcas. Some areas consist entirely of
Ferris soils, some areas consist, entirely of Heiden soils,
and some areas are a mixture of both soils.

Ferris soils have a surface layer of calcareous, olive,
firm clay about 6 inches thick. This layer overlies a layer
of pale-olive, firm clay that has olive and olive-brown
mottles. This layer is about 16 inches thick. The underly-
ing material is pale-yellow clayey shale that has yellowish-
brown mottles to a depth of about 60 inches. Heiden soils
have a surface layer of very dark gray, very firm clay,
about 13 inches thick, that grades to olive-gray, very firm
clay about 37 inches thick. The underlying material is
mottled, olive-gray and light olive-brown shaly clay to
about » depth of 80 inches.

Included with these soils in mapping are areas of Lamar
soils. These included soils make up about 5 percent of any
mapped area.

The soils in this unit are suitable for pasture or range.
Much of the surface layer has been lost through erosion,
and gullies 10 to 50 feet wide, 1 to 5 feet decp, and 50 to
200 feet apart cut through the arcas. A few of these gullies
are uncrossable with farm machinery. Some areas of
Heiden soils are only slightly eroded. Capability unit
Vie-2; pasture and hayland group 7B; Rolling Black-
land range site.

Ferris and Heiden stony clays, 8 to 15 percent slopes
(FIE).—This undifferentiated unit is 46 percent Ferris soils,
40 percent Heiden soils, and 14 percent less extensive
soils. These soils are sloping to moderately steep. Narrow
limestone ledges originally exposed at the top of steep
areas are still present in a few places but most of them
have been removed for road material. Below these ledges
many rock olterops and stone or boulders, 4 to 5 feet in
diameter, are scattered on and through the soil, Ferris
soils occupy the more convex part of slopes. The areas
of the soils in this unit follow the contour of steep slopes
along the landscape, and they average 45 acres in size.

Ferris soils have a surface layer of dark olive-gray, firm
clay about 6 inches thick. The next layer is light olive-
brown clay, about 32 inches thick, that contains dark gray-
ish-brown mottles. The underlying material is mottled
light yellowish-brown and gray, firm silty clay to shaly
clay. Heiden soils have a surface layer of very dark gray,
very firm clay, about 20 inches thick, that grades to dark
grayish-brown, very firm clay. The next layer is dark-
grayish-brown, very firm clay that has light olive-brown
mottles. It is about 13 inches thick. The underlying ma-
terial, to a depth of about 80 inches, is light olive-brown,
olive-brown, and light yellowish-brown, very firm eal-
careous clay or shaly clay.

Included with this soil in mapping are areas of Houston
Black clay. This included soil makes up about 14 percent
of any mapped area.

TFerris and Heiden stony clays are suited to pasture
and to range. The hazard of erosion is severe becaunse of
steepness of slopes. Capability unit VIe-2; pasture and
hay group 7B; Rolling Blackland range site.

Freestone Series

The Freestone series consists of moderately well drained
to somewhat poorly drained upland soils. These soils are
nearly level to gently sloping and are on uplands. The

soil surface is plane to convex. Slopes range from 0 to 3
percent. Permeability is slow, and available water capacity
is high.

In a representative profile the surface layer ig fine sandy
loam about 18 inches thick. The upper part is light brown-
ish gray, and the lower part is light gray. The next layer,
to a depth of 66 inches, is dominantly yellowish brown.
In the upper part it is sandy clay loam and has gray-
ish-brown and red mottles. In the lower part it is clay
loam that grades to sandy clay and is mottled in shades
of gray, brown, yellow, and red. Between depths of 66 and
88 inches is light gray and white, moderately alkaline
sandy clay and sandy clay loam.

Representative profile of Freestone fine sandy loam, 0
to 1 percent slopes (southeast of county road, 200 feet from
tence, 0.7 mile northeast of Kerens City Lake dam, 3 miles
east of Kerens) :

Al1—0 to 9 inches, light brownish-gray (10YR 6/2) fine sandy
Ioam, dark grayish brown (10¥YR 4/2) moist; wealk,
subangular blocky structure; slightly hard, very fri-
able; few fine rocts; slightly acid; clear, smooth
boundary.

A2—9 to 18 inches, light-gray (10YR 7/2) fine gandy loam,
brown (10YR 4/3} moist; single grain; slightly hard,
very frinble; few fine roots; few specks of iron eon-
eretions ; medium acid; clear, smooth boundary.

B1t—18 to 25 inches, yellowish-brown (10YR 5/4) sandy clay
loam, dark yeilowish brown (10¥R 4/4) oist; com-
mon, medium, faint, grayish-brown mottles and few,
fine, faint, red mottles; weak, coarse, prismatic struc-
ture; hard, frisble, slightly sticky and plastic; few
clay films bridging sand grains; few fine roots; few
very fine specks of iron concretions; very strongly
acid; gradual, smooth houndary.

B21t—20 to 36 inches, yellowish-brown (10YR 5/4) elay loam,
dark yellowish brown (10YR 4/4) meist; comumon,
mediam, grayish-brown and light yellowish-brown
mottles ; moderate, medium, prismatic to blocky struc-
ture; extremely hard, very firm, sticky and plastie;
clay films on ped faces; few very fine specks of iron
concretions ; medium acid ; gradual, smooth boundary.

B22t—36 to 66 inches, mottled, yellowish-brown {10YR §5/4),
red (25YR 4/6), pale-brown (10YR 6/3), and light
bhrownish-gray (10YR 6/2) clay loam; wenk, conrse,
blocky structure; extremely hard, very firm, sticky
and very plastic; clay films on ped facey; few fine
roots; few very flne iron concretions; neutral; dif-
fuse, smooth boundary.

B23t—66 to 78 inches, light-gray (2.5Y 7/2) sandy clay, light
brownish gray (2.5Y 6/2) meoist; common, medium,
distinet brownish-yetlow mofttles; weak, conrse, blocky
steacture ; extremely hard, very firm, sticky and very
plastic; few clay fllms in ped faces and bridging sand
graing ; few fine roots; few weakly cemented iron eon-
cretions and some masses of soft lime; few, white,
noncaleareous soft masses und conecretions; moder-
ately alkaline; diffuse, wavy boundary.

B3—78 to 88 inches, whife (2.5Y 8/2) sandy clay loam, light
gray (2.5Y 7/2) moist; weak, coarse, blocky structyure
to massive; very. hard, firm sticky and plastic; very
few clay films on ped faces and bridging sand grains;
few specks of weakly cemented iron concretions; few
fine siliceous pebbles; moderately alkaline,

The A horizon ranges from 6 to 20 inches in thickness. It is
very pale brown, light gray, or light brownish gray. Reaction
is medium acid to slightly acid. The AZ is light gray or very
pale brown. Reaction ranges from strongly acid to slightly acid.

The B1t horizon ranges from 3 to 10 inches in thickness, It
is reddish yellow, brown, yellowish brown, or brownish yellow
and 1s mottled in shades of brown, red, and light brownish
gray. Reaction is medizm acid to very strongly acid, The B2t
horizon ranges from 26 to 53 inches in thickness, It is mottled
in shades of red, yellow, brown, and gray. The texture is elay,
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sandy clay, or ¢lay loam. The B3 horizon is mottled in shades
of gray, white, red, yellow, and brown. The C horizon is mottled
in shades of gray, white, yellow, and brown.

Freestone fine sandy loam, 0 to 1 percent slopes
(FrAl.—This nearly level soil is on upland areas. The areas
are irregular in shape and average about 35 acres in size.
This soil has the profile described as representative of the
gseries.

Included with this soil in mapping are areas of Tabor,
Lufkin, and Nimrod soils. These included soils make up
about 12 percent of any mapped area.

About 97 percent of the acreage of this soil is in pasture,
and the rest is farmed, Capability unit I-3; pasture and
hay group 8C; Sandy Loam range site.

Freestone fine sandy loam, 1 to 3 percent slopes
(Fr8).—This gently sloping soil is on upland areas. The
areas are irregular in shape and average 30 acres in size.
Natural drains are common,

The surface layer is light brownish-gray fine sandy loam
about 7 inches thick. The next layer is light-gray fine
sandy loam about 5 inches thick. The next lower layer is
brown sandy clay loam about 6 inches thick. Below this
layer is mottled, yellowish-brown, dark-red, and light-gray
clay loam that extends to & depth of about 65 inches. The
underlying material is red and light-gray sandy clay loam
that extends to a depth of about 60 inches. It has brownish-
yellow mottles.

Included with this soil in mapping are areas of Axtell,
Konawa, and Nimrod soils. These included soils make np
12 percent of any mapped area.

About 90 percent of the acreage of this soil is in pasture,
and the rest is cultivated. The hazard of erosion is mod-
erate. Capability unit ITe-3; pasture and hay group 8C;
Sandy Loam range site.

Gowen Series

The Gowen series consists of deep, well-drained soils.
These nearly level soils are on flood plains of small streams
and along the outer edges of larger streams. The soil sur-
face is planc and slightly convex to concave in small areas.
]Permea‘bility is moderate, and available water capacity 1s
high.

In a representative profile the surface layer is dark-gray,
firm clay loam in the upper 12 inches and dark grayish-
brown clay loam to a depth of 48 inches. The underlying
material to a depth of about 62 inches is light brownish-
gray, stratified loam,

Representative profile of Gowen clay loam, frequently
flooded (northwest of county road, 100 feet from fence,
and 150 feet northeast of bridge on Rush Creek, 2.1 miles
west, of Kerens on Highway 31, then (.2 mile southeast
and 0.2 mile southwest to bridge) :

A11—0 to 12 inches, dark-gray {10YR 4/1) clay loam, very
dark grayish brown (10YR 3/2) moist; moderate,
medium, subangular blocky strueture; very hard, firm,
sticky and plastic; few fine roots; few worm casts
and pores: some peds with slick surfaces; medium
acid ; elear, smooth boundary.

A12—17 to 30 inches, dark grayish-brown (10YR 4/2) clay
loam, dark brown (10YR 3/3) moist; weak, fine, sub-
angular blocky structure; very hard, firm, sticky and
plastie; few fine roots; few very fine, soft iron con-
cretions ; slightly acid; gradual, smooth boundary.

A13--30 to 48 inches, dark grayish-brown (10YR 4/2) clay
loam to loam, dark brown (10YR 3/3) moist; weak,

fine, subangular blocky structure; hard, friahle,
slightly sticky and slightly plastie; few fine TOOLS ;
medium acid; gradual, smooth boundary.

(—48 to 62 inches, light brownish-gray (10YR 6/2) loam, dark
grayish-brown (10YR 4/2) moist; common, fine, faint,
mottles of pale brown; massive; slightly hard, very
friable, slightly sticky and slightly plastic; few fine
roots; few bedding planes that containg thin strata of
sandy loam ; slightly acid.

The A horizon ranges from 20 to mere than 60 Inches in
thickness, Texture rangeg from fine sandy loam to clay loam.
This horizon is grayish-brown, dark gray, very dark gray, very
dark grayish brown, or browh.

The C horizon is grayish brown, light gray, very dark brown,
or very pale brown. It hag common mottles of brown, brownish
yellow, and yellowish brown. Texture ranges from loamy fine
sand to clay loam that contains thin strata of clay.

Gowen fine sandy loam (Gn).—Some areas of this soil
are on bottom lands or on flood plains of major streams.
Other areas occupy the entire flood plain aleng minor
streams. The areas are irregular in shape, are rounded to
long and narrow, and average 45 acres in size. Most of this
soil is subject to flooding about once in every 4 to 10 years,
but some areas are never flooded, because they are protected
by flood-prevention structures and levees. Shallow scour
channels have been cut in a few areas.

The surface layer is grayish-brown fine sandy loam about
10 inches thick. Below the surface layer, to a depth of about
40 inches, is stratified dark-grayish brown and dark-gray
clay loam. The underlying sediment, to a depth of about
60 inches, is loam that contains thin strata of clay.

Included with this soil in mapping are areas of Gowen
clay loam. Also included are areas of Kaufman and Trinity
soils. These included soils make up about 14 percent of any
mapped area.

About 80 percent of the acreage of this soil is in pasture,
and the rest is cultivated. Capability unit I-2; pasture and
hay group 1C; Bottomland range site.

(iowen fine sandy loam, frequently flooded {Gol.—
This soil cccupies flood plains of streams. The areas are
long and narrow and follow the contour of the flood plain.
They average 40 ncres in size. This soil is subject to flood-
ing at least once every 2 to 3 years during the growing
season. Numerous short, shallow scour channels cut in most
areas, and the relief is slightly undulating,

The surface layer is grayish-brown fine sandy loam
about 10 inches thick. The next layer to a depth of about
45 inches is dark grayish-brown clay loam. The underlying
sediment is grayish-brown loamy material to a depth of
about 60 inches,

Included with this soil in mapping are areas of Gowen
clay Joam and areas of Kaufman and Trinity soils. These
included soils make up about 12 percent of any mapped
ares.

All the acreage of this soil is in pasture, Because of fre-
quent and irregular flooding, this soil is not suited to crops.
Capability unit Vw-1; pasture and hay group 1C; Bottom-
lIand range site.

Gowen clay loam (Gw).—This soil occupies long, nar-
row, irregularly shaped areas on bottom lands, The areas
average 50 acres in size. This soil formed in alluvium of
mixed origin. Tt is subject to flooding about once every 4 to
10 years, but some arcas are nevet flooded becanse they are
protected by flood-prevention structures and levees. A few
scour channels have been cut in areas of this soil

The surface layer is very dark grayish-brown clay loam
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about 10 inches thick. The next layer, to a depth of about
40 inches, is very dark gray and very dark grayish-brown
clay loam or sandy clay loam. The underlying sediment to
a depth of about 60 inches ig very dark brown,

Included with this soil in mapping are areas of Gowen
fine sandy loam and areas of Kaufman and Trinity soils.
These included soils make up about 12 percent of any
mapped area.

About 40 percent of the acreage of this soil is cultivated,
and the rest s in pasture. Capahlity unit I-1; pasture and
haé group 1C; Bottomland range site.

owen clay loam, frequently flooded (Gy).—This soil
ocecupies narrow flood plains that drain mixed upland soils.
The areas are irregular in shape and average 75 acres in
sige. This soil floods at least once every 2 to 8 years dur-
ing the growing season. A few short, shallow scour chan-
nels oceur in some areas.

This soil has the profile described as representative of
the series. Included 1n mapping are areas of Bunyan, cal-
careous variant, and areas of Kaufman, Pursley, and Trin-
ity soils. These included soils make up about 12 percent
of any mapped arca.

About half of the acreage of this soil is cleared and is in
pasture. Because this soil 18 subject to frequent and irregu-
lar flooding, it is not suitable for cultivation. In some years
floodwater stands in some low areas for several days or
weeks. Capability unit Vw-1; pasture and hay group 1C;
Bottomland range site.

Heiden Series

The Ieiden series consists of deep, well-drained, calcare-
ous clay soils that formed in weakly consolidated clay and
clayey shale. These gently sloping to moderately steep soils
are on uplands. The soil surface 1s plane to convex. Inter-
nal drainage is slow. Infiltration is rapid if the soils are
dry and cracked, but very slow if the soils are wet. Per-
meability is very slow, and available water capacity is
high,

In a representative profile the surface layer is dark gray-
ish-brown, very firm, calcareous clay about 18 inches thick.
The next layer is olive, very firm clay about 26 inches thick,
It has light olive-brown and olive-yellow mottles. The un-
derlying material, to a depth of about 88 inches, is mottled,
light olive-brown, brownish-yellow, and light olive-gray,
firm shaly clay that is calecareous.

Representative profile of Heiden clay, 3 to 5 percent
slopes {northeast of a county road, 50 feet from fence, and
3.35 miles north on winding road of State Highway 22
at Blooming Grove) :

Ap—0 to 6 inches, dark grayish-brown (2.5Y 4/2) clay, very
dark grayish brown (2.5Y 3/2) moist; moderats,
medium, granular structure; very hard, very firm,
very sticky and very plastie; few flne roots; several

calein carbonate concretions ; many worm casts ; cal-
careous; moderately alkaline; abrupt, smooth bound-

ary.

Al1—6 to 18 inches, dark grayish-brown (2.5Y 4/2) clay, very
dark graylsh brown (2.5Y 3/2) moist; moderate,
medium and fine, angular blocky structure ; very hard,
very firm, very sticky and very plastic; few fine roots;
many worm casts; several caleium carbonate concere-
tions as much as 1 inch in diameter ; few slickensides
and parallelepipeds in lower part; shiny ped faces;
calcareous; moderately alkaline; graduoal, wavy
boundary.

AC—18 to 44 inches, olive (5Y 5/3) clay, darker olive (5Y 4/3)
moist; many, medium, faint, light olive-brown and
olive-yellow mottles; moderate, medinm, angular
blocky structure; extremely hard, very firm, very
sticky and very plastic; intersecting slickensides as
much as 1 foot across ; parallelepipeds, 134 inches long,
tilted more than 30 degrees from the horizontal ; partly
sealed eracks about 15 inches apart; few roots; com-
mon caleium  carbonate concretions; calcareous;
moderately alkaline; diffuse, wavy boundary.

C—44 to BB inches, prominently and coarsely mottled, light
olive-brown (2.5Y 5/4), brownish-yellow (10YR G/6),
and light olive-gray {5Y €/2) shaly clay; rock strue-
ture; very hard, firm, very sticky and very plastic
few masses of powdery lime; few fine roots; few cal-
cium carbonate concretions; calcarecus; moderately
alkaline.

The A horlzon ranges from 4 inches to 38 inches in thickness.
1t is dark gray, very dark gray, very dark brown, very dark
grayish brown, dark grayish brown, olive gray, or dark olive
gray. The AC horizon is 8 to 37 inches in thickness, It 1s motiled
in shades of gray, yellow, brown, olive, and black, The C hori-
zon is mottled in shades of gray, yellow, brown, and olive.

Heiden clay, 1 to 3 percent slopes [HaBl.—This gently
sloping upland soil is on ridgetops, on long side slopes,
and on foot slopes below steeper Heiden soils. The areas are
irregular in shape and average about 20 acres 1n size.

The surface layer is very dark grayish-brown, very firm
clay about 28 inches thick. Below the surface layer is dark
grayish-brown clay about 14 inches thick. It has light olive-
brown mottles. The underlying material is pale-olive,
very firm clay to a depth of about 80 inches.

Included with this soil in mapping are areas of Ferris,
Honston Black, and Wilson soils. These included soils
make up about 12 percent of any mapped area.

About 70 percent of the acreage of this soil is in pasture,
and the rest 1s cultivated. A high percentage of the acreage
now in pasture formerly was cultivated. The hazard of
erosion 1s moderate. Some areas are slightly eroded and
have a few gullies. Capability unit ITe-1; pasture and hay
group TA ; Rolling Blackland range site. )

Heiden clay, 3 to 5 percent slopes [HaC).—This gently
sloping upland soil is on breaks, on the steeper parts of
the landscape, and on narrow ridgetops. The areas are
irregular in shape and generally follow the contour of the
land. They average 25 acres in size. A few short, shallow
gullies occur in some areas. )

This soil has the profile described as representative of
the series. Includéd in mapping are areas of Ferris, Hous-
ton Black, and Wilson soils. Also included is a soil similar
to Heiden clay, except that it is noncaleareous thronghout
the profile. These included soils make up about 14 percent
of any mapped area. .

About 80 percent of the acreage of this soil is 1n pasture,
and the rest 1s cultivated. A high percentage of the acreage
now in pasture formerly was cultivated. The hazard of
orosion 1s moderate. Capability unit I1Ie—2; pasturc and
hay group TA ; Relling Blackland range site.

Heiden clay, 3 to 5 percent slopes, eroded (HaC2).—
This gently sloping soil is on upland breaks, on the stecper
part of side slopes, and on ridgetops. The areas are gullied.
The soil areas are irregular in shape and generally follow
the contour of the land. They average about 35 acres In
size.

The surface layer is very dark grayish-brown clay about
34 inches thick. Below the surface layer to a depth of about
50 inches is mottled, light olive-brown and dark grayish-
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brown calcareons clay. The underlying material, to a depth
of about 80 inches, is light olive-gray with light yellowish-
brown and olive-yellow, firm shaly clay grading to cal-
careous shale.

Included with this soil in mapping are areas of Ferris
and Houston Blaclk soils. These included soils make up
ahout 15 percent of any mapped area.

About 70 percent of the acreage of this soil is in pasture,
most of which formerly was cultivated, The rest of the
arveas are cultivated. 'The areas generally are dissected by
broad, v-shaped gulliegs that are 10 to 60 feet wide an
from 1 to 3 feet deep. These gullies make up about 10
percent of the area. They are difficult to terrace because
they require many fills, and water stands in the low places.
Capability unit ITTe-3; pasture and hay group 7A; Roll-
ing Blackland range site,

Heiden ¢clay, 5 to 8 percent slopes {HeD).—This sloping
soil oceupies breaks and also the steeper part of slopes
above and below areas of gently sloping soils. The areas
are irregular in shape and generally follow the contour of
the land. They average about 25 acres in size.

The surface layer 1s dark grayish-brown, firm clay about
29 inches thick. Below the surface layer is very dark
grayish-brown clay that has light olive-brown mottles
and extends to a depth of about 42 inches. The underlying
material to a depth of about 80 inches is light olive brown
and light yellowish-brown, very firm, calcareous clay.

Included with this soil in mapping are areas of Ferris
and Iouston Black soils and a soil that is similar to
Heiden clay, except that it is noncalcareous throughout
the profile. These inclnded soils make up about 12 percent
of any mapped area.

~ About 80 percent of the acrenge of this soil 18 in pasture.
The remaining 20 percent is cultivated. Some of the acre-

age now in pasture formerly was cultivated for a short

time. The hazard of erosion is severe. Capability unit
IVe-2; pasture and hay group TB; Rolling Blackland
range site.

Heiden clay, 5 to 8 percent slopes, eroded {HaD2).—
This sloping soil is on breaks and on the steeper part of
slopes above and below more gently sloping soils. The areas
are gullied. They are irregular in shape, generally follow
the contour of the landscape, and average about 25 acres
in size.

The surface layer is dark olive-gray, very firm clay about
22 inches thick. Below the surface layer is dark olive-
gray clay that has olive-brown mottles. It is calcareous
and about 10 inches thick. The underlying material is
mottled light brownish-gray, light-gray, grayish-brown,
and yellowish-brown, very firm, calcareous clay and ex-
tends to a depth of about 80 inches.

Included with this soil in mapping are areas of Ferris
and Houston Black soils, These mc,ﬁlded goilg make up
less than 15 percent of any mapped unit.

Most of the acreage of this soil formerly was cultivated,
but only about 20 percent is now farmed. The remuaining
80 percent of the acreage is in pasture. This soil has been

reatly damaged through erosion, especially gully erosion.
éullies range from 1 to 5 feet in depth and from about 5
to 60 feet in width. They are broad and V-shaped and make
up about 10 to 15 percent of the acreage. These arcas aro
difficult to terrace {)ccause they need earth fills, and water
stands in the low places. Capability unit IVe-2; pasture
and hay group TB; Rolling Blackland range site.

Houston Black Series

The Houston Black series consists of deep, moderatel
well drained clay soils that formed in calcareous material.
The soils arc nearly level to sloping and occupy upland
areas. The soil surface is plane to convex, Water enters the
soil rapidly if it is dry and cracked, and very slowly if 1t
iz moist. Permeability is very slow, and available water
capacity is high. ]

In o representative profile the surface layer is very dark
gray, firm clay about 17 inches thick. The next layer, to
a depth of about 40 Inches, is gray calcareons clay. Below
this layer, to & depth of about 90 inches, is light olive-gray
clay that has spots of brownish yellow.

Representative profile of Houston Black clay, 1 to 3
percent slopes (100 feet north of a county road, 0.25 mile
northeast of Farm Road 1126, and 0.9 mile southeast of
intersection of Farm Road 1126 and State Highway 22
at Barry) :

Ap—0 to 7 inches, very dark gray (10¥R 3/1) clay, black
(10YR 2/1) moist; moderate, medium, granular struc-
ture; very hard, firm, very sticky and very plastic;
few roots; calcareous; moderately alkaline; abrupt,
smooth boundary.

Al—T to 17 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; moderate, medium, angualar blocky
structure; very hard, firm, very sticky and very
plastic ; few roots; few ealeium carbonate concretions;
shiny pressure faces throughout; prominent slicken-
sides ; parallelepipeds evident in the lower part, long
axes tilted more than 10 degrees from the horizen-
tal; calcareous; moderately alkaline; gradual, wavy
boundary.

AC1—17 to 40 inches, gray (5Y 5/1) clay, dark gray (5Y
4/1) molst; strealks of olive yellow and very dark gray ;
very hard, firm, very sticky and very plastic; few soft
masses of lime; some slickensides intersect, but they
are not so prominent as those in the Al horizon; cal-
careons; moderately alkaline ; diffuse, wavy boundary.

AC2—40 to 90 inches, light olive-gray (5Y 6/2} clay, olive
gray (5Y 5/2) moist; spots of brownish yellow; mod-
erafe, coarse, blocky strneture to massive; very hard,
firm, very sticky and very plastic; some seams of eal-
cinm carbonate; caleareous; moderately alkaline.

The A horizon ranges from 4 to 48 inches in thickness. It
is very dark gray, dark gray, or black. The ACL horizon
ranges from 6 to 38 inches in thickness. It is gray, very dark
gray, dark gray, or very dark grayish brown and is mottled
in shades of gray, brown, yellow, and olive. In the ACZ horizon
color is mottled in shades of gray, yellow, brown, and olive.

Houston Black clay, 0 to 1 percent slopes (+bA).—This
nearly level soil occupies broad upland areas. The areas
are irregular in shape, but they generally are nearly oval
to oblong. They average 55 acres in size.

The surface layer is very dark gray, firm clay about
30 inches thick. The next layer is about 16 inches thick
and is a very dark-gray, firm clay that has grayish-brown
mottles. Below this is mottled grayish-brown, light olive-
brown, dark-gray, and yellow, firm clayey shale to a depth
of about 90 inches.

Included with this seil in mapping are areas of Burle-
son and Wilson soils. These included soils make up about
10 percent of any mapped area.

About 80 percent of the acreage of this soil is cultivated.
The rest is in Easture. The native vegetation is tall prairie
grasses, Capability unit TIw-2; pasture and hay group
?A; Rolling Blackland range site.

Houston Black clay, I to 3 percent slopes {HbB).—This
gently sloping soil occupies upland areas. In some places
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it is on all of the landscape, on broad watershed divides,
on side slopes, and on small drainageways. The areas are
very irregular in shape, and they average 110 acres in
size.

This soil has the profile described as representative of
the serics, Included in mapping are areas of Burleson,
Ferris, Heiden, and Wilson soils. These included soils
make up about 12 percent of any mapped area.

About 60 percent of the acreage of this soil is cultivated.
The rest is in pasture. The hazard of erosion is moderate.
A few short, shallow gullics occur in some areas, and
natural drainsg are common. Capability unit ITe-1; pasture
and hay group 7TA ; Rolling Blackland range site.

Houston Black clay, 3 to 5 percent slopes [HbCl.—
This gently sloping =oil is on uplands on breaks or the
steeper part of the side slopes. The areas generally follow
the contour of the land. They average about 35 acres in
size.

The surface layer is davk-gray, very firm clay about 16
inches thick. The next layer is dark-gray clay that has
mottles of light olive-brown and light brownish gray.
It is about 16 inches thick. Below this is a light olive-gray
layer that has pale-olive and dark yellowish-brown mottles.
It is very firm, calcareous, shaly clay that extends to a
depth of about 90 inches.

Included with this soil in mapping are areas of Burlesen,
Ferris, and Heiden soils. These included soils make up
about 12 percent of any mapped area.

About 60 percent of the acreage of this soil 1s in pasture.
The rest, is cultivated. The hazard of erosion is moderate.
Capability unit TTTe-2; pasture and hay group TA ; Roll-
ing Blackland range site.

Houston Black clay, 2 to 5 percent slopes, eroded
(HbC2.—This gently sloping upland soil occupies breaks
or the steeper part of the slopes. The areas generally fol-
low the approximate contour of the land, and they average
about 35 acres in size.

The surface layer is very dark gray, very firm clay about
26 inches thick. Below the surface layer is dark-gray clay
that. has mottles of dark grayish brown, light olive hrown,
and olive yellow. It is about 19 inches thick. Below this
is olive-yellow shaly clay that has mottles of light brown-
ish gray and brownish yellow. It extends to a depth of
about 90 inches.

Included with this soil in mapping are areas of Ferris,
Heiden, and Wilson soils. These included soils make up
about 12 percent of any mapped area.

Nearly all of the acreage of this soil formerly was culti-
vated, but only about 40 percent is now cultivated. The
remaining 60 percent is in pasture. This soil has been
greatly damaged through erosion, especially gully erosion.
Many of the areas are dissected by gullies 5 to 60 feet wide
and from 10 to 100 feet apart. About 30 to 60 percent of
the eroded areas are cut into by gullies, which are broad,
V-shaped, and mainly 2 to 4 feet deep. Capability unit
IITe-3; pasture and hay group TA; Rolling Blackland
range site.

Houston Black clay, 5 to 8 percent slopes (HbD).—
This sloping upland seil occurs on the breaks between
areas of gently sloping soils. The areas are irregular in
shape and generally follow the contour of the land. They
average 20 acres in size.

The surface layer is black in the upper part and very
dark gray in the lower part. It is a firm clay about 42

inches thick. Below the surface layer, the soil is dark gray-
ish brown and has mottles of light olive brown and light
yellowish brown. This layer is ¢lay and is about 8 inches
thick. Below this is mottled light olive brown, grayish
brown, and brownish yellow calcareous clay that grades
to mottled, light brownish-gray and light olive-gray, very
firm, calcareous shale that extends to a depth of about
90 inches.

Included with this soil in mapping are areas of Ferris
and Heiden soils. These included soils make up about 12
percent of any mapped area.

About 95 percent, of the acreage of this soil is in pasture.
The remainder s cultivated. The hazard of erosion is se-
vere. Capability unit IVe-2; pasture and hay group 7B;
Rolling Blackland range site.

Kaufman Series

The Kaufman series consists of deep, somewhat poorly
drained, clayey soils that formed in alluvium. The soils
aro nearly level and are on flood plains. The soil surface
is mainly plane, but it is slightly convex to concave in
some areas. These soils have high available water capacity.
If they ave dry and craclked, water passes through rapidly,
and it they are wet, water passes through very slowly.
Permeability is very slow.

In a representative profile very dark gray clay extends
to a depth of about 62 inches. The upper 6 inches, or the
plow layer, is mildly alkaline, but the rest of the profile
15 moderately alkaline, _

Representative profile of Kanfman clay (100 feet west
of fence along Interstate Highway 45, and 1.4 miles north
of Chambers Creek bridge) :

Ap—0 to B inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; wenk, subangular blocky strue-
ture; very hard, firm, very sticky and very plastic;
thin surface crust of light gray ; few fine roots, mildly
alkaline ; abrupt, smooth boundary.

Al1l—8 to 14 inches, very dark gray (10YR 3/1) clay, black
{10YR 2/1) moist: moderate, medium, subangular
blocky structure; very hard, firm, very sticky and
very plastic; few fine roots; peds have slick surfaces;
calearenus; moderately alkaline; clear, -smooth
bhoundary.

Al2—14 to 62 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) molst; weak, coarse, blocky structure;
extremely hard, very firm, very sticky and very plas-
tie; few fine roots to depth of 40 inches; few thin
gtrata of very fine sand in lower part; moderately
alkaline,

Thickness of the solum is 40 to 62 inches. The solum is dark
gray to very dark gray. Reaetion ranges from medium aecid
te moderately alkaline. S8ome profiles have a very dark gray
to very dark grayish-brown Bg lorizon below 24 inches.

Kaufman clay [Ka).—This nearly level soil occupies
flood plains. Most areas are very irregular in shape, but
they generally are oval to oblong. Areas average about
100 acres in size. Runofl is slow, and water stands in some
areas Tor short periods. This soil is subject to flooding
about once every 4 to 10 yoars.

This soil has the profile described as representative of
the series. Included in mapping are areas of Gowen and
Trinity soils. These included soils make up about 12 per-
cent of the delineations.

About 65 percent of the acreage of this soil is in pasture.
The rest 0%3 the acreage is cultivated. Capability unit
IIw-1; pasture and hay group 1A ; Bottomland range site.
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Kaufman clay, frequently flooded (Kc).—This soil
occupies areas adjucent to streams. Some of these areas
are undulating because sconr channels are numerous. The
arens are irregular in shape, but they generally are oblong.
They average 90 acres in size. This soil is subject to flood-
ing once every 2 to 3 years during the growing season.

The surface layer is very dark gray, very firm clay about
20 inches thick. Below the surface layer, to a depth of 50
inches, is stratified, very dark gray und very dark grayish-
brown, very firm clay. The underlying clayey sediment,
to a depth of about 60 inches, is very dark grayish brown,
very firm, and mildly alkaline.

Included with this soil in mapping ave areas of Gowen
and Trinity scils. These included soils make up about 12
percent of any mapped aveas.

About 35 percent of the acreage of this soil formerly
was cultivated, but it 13 now in pasture. The rest of the
acreage is in range. This soil is not suited to crops because
it is subject to frequent and irvegulur flooding. Water
stands in scour channcls for long periods. Some broad areas
remain wet for several months during some years. Capa-
bility unit Vw-1; pasture and hay group 1A ; Bottomland
range site.

Konawa Series

The Konawa series consists of deep, well-drained soils
on uplands in forested aveas. These soils arve gently slop-
ing to sloping. The soil surfacs is convex and plane. Slopes
range from 1 to 8 percent. These soils have moderate avail-
able water capacity and moderate permeability.

In o representative profile the surface layer is light-
brown, slightly acid fine sandy loam about 10 inches thick.
The next layer, to a depth of about 45 inches, is strongly
acid sandy clay loam. It is red in the upper part, yellowish
red in the middle part, and reddish yellow in the lower
part. The underlying material is reddish yellow, strongly
acid Joamy finc sand to a depth of about 61 inches.

Representative profile of KKonawa fine sandy loam, 3
to 8 percent slopes (370 feet northivest of a fence, 0.5 mile
northeast of a county road, 0.45 mile northeast of store at
Rural Shade, and 4.0 miles southeast along county road) :

Al—0 to 10 inehes, light-brown (7.5YR 6/4) flne sandy loam,
brown (7.5YR 4/4) moist; wenk, subangular blocky
structure; slightly hard, very friable: few fine roats;
common worin casts, slightly acid; clear, smooth
boundary.

B21t—10 to 25 inches, red (2Z5YR 4/6) sandy clay loam, dark
rod (2.5YR1 3/6) moist; moderate, coarse, prismatic
structure that breaks to moderate, medium, subangu-
lar blocky ; very hard, firm, slightly sticky and plastic;
clay films on ped faces and bridging sand grains; few
roots; few fine iron concretions; strongly acid; grad-
ual, smaoth boundary.

B22t-—25 to 36 inches, vellowish-red (5YR 5/6) sandy clay
loain, darker yellowish red (GYR 4/6) moist; moder-
ate, coarse, prismatic structure that hreaks to moder-
ate, coarse, blocky; very hard, firm, slightly sticky
and plastie; few fine roots; clay films on ped surfaces
and bridging =sand grains; strongly acid; gradual,
smooth boundary.

B3—36 to 45 inches, reddish-yellow (5YR 6/8) sandy clay
loam, yellowish red (YR §/8) moist; weak, coarse,
prismatic structure ; slightly hard, very frinble, slight-
1y sticky and slightly plastic; few f{ine roots; strongly
acid; gradual, wavy boundary.

C—45 to 61 inches, reddish-yellow (7.5YR T7/6) loamy fine
sund, strong brown (7.5YR 5/6) moist; strueturcless
(single grain} ; soft, loose; few fine roots; strongly
acid,

The Al horizon ranges from 3 to 18 inches in thlckness. It
ig grayish brown, brown, yellowish brown, light brown, very
pale brown, or reddish yellow, The B2t horizon ranges from
12 to 40 inches in thickness. It is red, yellowish red, or reddish
rvellow, The content of clay in the upper 20 incheg of the B2t
horizon ranges from 18 to 35 percent. The 133 lLorizon ranges
from 9 to 28 inches in thickness, It is reddish yellow or yel-
lowish red. The C horizon is reddish yellow to very pale
brown,

Konawa fine sandy loam, 1 to 3 percent slopes (KoB).—
This gently sloping soil is on uplands. The areas are ir-
regular in shape, and they average about 20 acres in size.

The surface layer is brown, very friable fine sandy loam
about 12 inches thick. The next layer is sandy clay loam
about 33 inches thick. The upper part is ved, and the lower
part is yellowish red and is strongly acid. The underlying
material is reddish yellow, soft loamy fine sand to a depth
of about 60 inches.

Included with this soil in mapping are areas of Axtell,
Dougherty, Freestone, Lufkin, Nimrod, and Patilo soils.
These included seoils make up about 12 percent of any
mapped area.

About 95 percent of the acreags of this soil isin pasture,
and the rest is cultivated. Most of the acreage is cleared,
and formerly was enltivated. The hazard of erosion is
moderate. Capability unit ITe-3; pasture and hay group
8C; Sandy Loam range site.

Konawa, fine sandy loam, 3 to 8 percent slopes (KoD).—
This gently sloping to sloping upland soil occupies the
steeper part of the landscape. The areas generally follow
the contour of the land. They are irregular in shape and
average 30 acres in size.

This soil has the profile described as representative of
the series. Included 1n mapping are areas of Axtell, Nim-
rod, and PPatilo soils. These included soils make up about
12 percent of any mapped area.

This Konawa soil is used mainly for pasture. Most of the
acreage is cleared and formerly was cultivated. The hazard
of erosion is moderate to severe. Capability unit 1Tle-6;
pasture and hay group 8C; Sandy Loam range site.

Konawa fine sandy loam, 5 to 8 percent slopes, eroded
(KoD2).—This sloping soil is on uplands. It occupies the
steeper part of the Jandscape. The areas are irregular in
shape and gencrally follow the contour of the land. The
areas average 20 acres in size.

The surface layer is light vellowish-brown, friable fine
sandy loam about 6 inches thick. The next layer is sandy
clay loam about 44 inches thick. The upper part is red, and
the lower part is yellowish red and strongly acid. The
underlying material is yellowish-red loamy fine sand to a
depth of abont, 60 inches.

Included with this seil in mapping are areas of Axtell
soils, These included soils make up about 12 percent of any
mapped area.

All of the acreage of this soil is cleared. Nearly all of
the acreage formerly was cultivated, but all of it is now in
pasture. The hazard of erosion is severe. This soil is sub-
ject to sheet and gully erosion. Most areas are cut by gullics
about 100 to 400 feet long, 8 to 8 feet deep, and 5 to 30
feet wide. The distance between gullies is 10 to 200 feet.
Capability unit IITe-7; pasture and hay group 8C; Sandy
Loam range site,
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Lamar Series

The Lamar series consists of moderately deep, well-
drained, calcareous, loamy soils. These soils are gently
sloping to strongly sloping and are on uplands. The soil
surface is convex and plane. Lamar soils are moderately
permeable, and they have high available water capacity.

Lamar soils typically have a clay loam texture and are
caleareous to a depth of about 62 inches. In a representa-
tive profile the surface layer is grayish brown and about 4
inches thick. The next layer is about 28 inches thick. It is
light yellowish brown in the upper part and olive yellow
in the lower part. The underlymg material is brownish
yellow.

Representative profile of Lamar clay loam, 3 to 8 percent
slopes (290 feet south of a fence and approximately 1,450
feet east of county road, 1.4 miles north of “Y” at
Chambers Creek on road between Pettys Chapel and
Roane, or 3.5 miles south on gravel road from Tupelo
Methodist Church) :

Al1—0 to 4 inches, grayish-brown (10YR 5/2) clay loam, dark
grayish brown (10YR 4/2) moist; weak, fine, sub-
angular blocky and granular structure; hard, friable,
sticky and plastic; few fine roots, many worm casts;
many fine pores; caleareous; moderately alkaline;
clear, smooth boundary.

B21—4 to 18 inches, light yellowish-brown (2.5Y 6/4) clay
loam, light olive brown (2.6Y §/4) moist; moderate
fine, subangular blocky structure ; hard, friable, sticky
and plastic; common grass roots; many fine pores;
common worm casts; few to common, fine, indurated
calcium carbonate concretions ; calcareous ; moderately
alkaline; clear, smooth boundary.

B22—18 to 32 inches, olive-yellow (2.5Y 6/6) clay loam, light
olive brown (2.5Y 5/6) moist; moderate, fine, angular
and subangular blocky structure ; hard firm, sticky and
plastic; many fine roots; few worm casts; common
soft masses of calcium carbonate and fine, indurated,
calcium carbonate concretions ; calcareous ; moderately
akaline; gradual, smooth boundary.

C—32 to 62 inches, brownish-yellow (10YR 6/6) clay loam, yel-
lowish brown (10YR 5/6) moist; structureless (mas-
sive) ; few horizontal cleavage planes; very hard, fri-
able, sticky and plastic; few fine roots; many soft
masses of calcium carbonate; caleareous; moderately
alkaline.

The A horizon ranges from 3 to 13 inches in thickness. It is
grayish brown, very dark grayish brown, light yellowish brown,
or olive yellow or brownish yellow. The B2 horizon ranges from
10 to 40 inches in thickness. It is light yellowish brown, dark
grayish brown, grayish brown, light olive brown, olive, or olive
yellow. The C horizon is white, light olive brown, pale olive,
brownish yellow, or yellow.

Lamar clay loam, 3 to 8 percent slopes (laD).—This
gently sloping to sloping soil occupies areas adjacent to
the major streams. About 69 percent of this soil is noncal-
careous in the upper 15 to 20 inches. The areas are irregu-
lar in shape and generally follow the contour of the land.
They average 20 acres in size.

This soil has the profile described as representative of the
series. Included in mapping are areas of Chickasha, Ferris,
Heiden, and Venus soils. Also included are areas of Lamar
solls, eroded. These included soils make up about 12 percent
of any mapped area.

This Lamar soil is used only for pasture. The hazard of
erosion is moderate to severe. Capability unit IVe-3; pas-
ture and hay group 7C; Loam range site.

Lamar clay loam, 5 to 12 percent slopes, eroded
(LaE2).—This gently sloping to strongly sloping soil is on

breaks to creeks, Slopes are convex. The areas are irregular
in shape and generally follow the contour of the land. They
average about 25 acres in size. Deep, U-shaped, uncrossable
gullies occur in some areas. .

The surface layer is light yellowish-brown, friable clay
loam about 3 inches thick. The next layer is about 31 inches
thick, and is an olive-yellow, calcareous clay loam. The
underlying material is yellow, friable clay loam to a depth
of about 60 inches. ]

Included with this soil in mapping are areas of Chick-
asha and Ferris soils and areas of Lamar soils, uneroded.
These included soils make up about 10 percent of any
mapped area.

This Lamar soil is used for pasture. Most of the acreage
formerly was farmed. The hazard of erosion is severe.
Capability unit VIe-2; pasture and hay group 7D; Loam
range site.

Lufkin Series

The Lufkin series consists of deep, somewhat poorly
drained to poorly drained, nearly level, clayey soils that
have a plane to concave surface. Slopes are 1 percent or
less. Lufkin soils have high available water capacity. Per-
meability is very slow. )

In a representative profile (fig. 10) the surface layer is
fine sandy loam about 8 inches thick. The upper part 1s
light brownish gray, and the lower part is white. The next

Figure 10.—Profile of Lufkin fine sandy loam, 0 to 1 percent
slopes. Note wavy contact between the surface layer and the
next layer.
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lower layer, to a depth of about 45 inches is dense, very
firm clay. It is grayish brown to a depth of 20 inches, gray
to a depth of about 28 inches, and light gray to a depth
of 45 inches. The underlying material is light-gray clay or
silty clay to a depth of about 60 inches.
I{epresentative profile of Lufkin fine sandy loam, 0 to 1
ercent slopes (southeast of a county road, and 30 feet
¥rom road ditch; 1.2 miles southwest, 2.25 miles southeast
of State Highway 22, 0.65 mile west of intersection of
Highway 22 and Farm Road 55 in Blooming Grove) :

Al1—0 to 5 inches, light brownish-gray (10YR 6/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak,
subangular, blocky structure; hard, friable; many
roots; strongly acid; abrupt, smooth boundary.

A2z—5 to 8 inches, white (10YR 8/1) fine sandy loam, light
gray (10YR 6/1) moist; structureless (massive) ;
hard, friable, slightly sticky and slightly plastic; few
roots; few, fine, siliceous pebbles; strongly acid;
abrupt, wavy boundary.

B21tg—8 to 20 inches, grayish-brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) moist; few, medium, dis-
tinct mottles of brown; moderate, medium, blocky
structure ; extremely hard, very firm, very sticky and
very plastic; few fine roots; distinct clay films on ped
faces; few, fine, siliceous pebbles; strongly acid;
gradual, wavy boundary.

B22tg—20 to 28 inches, gray (10YR 5/1) clay, dark gray (10¥YR
4/1) moist; few, medium, faint mottles of grayish
brown; moderate, medium, Dblocky structure; ex-
tremely hard, very firm, very sticky and very plastic;
few fine roots; distinet clay films on ped faces; few
iron concretions; few, fine, siliceous pebbles; neuntral
at a depth of 22 inches and moderately alkaline at a
depth of 26 inches; gradual, wavy boundary.

B3g—28 to 46 inches, light-gray (10YR 6/1) clay, gray (10¥R
5/1) moist; few, fine, faint mottles of light brown-
ish gray; weak, coarse, blocky structure; extremely
hard, very firm, very sticky and very plastic; few fine
roots; large areas of lime coatings; few, fine, iron
concretions; few, fine, siliceous pebbles; moderately
alkaline; diffuse, wavy boundary.

C1g—45 to 56 inches, light-gray (2.5Y 7/2) clay, light brown-
ish gray (2.5Y 6/2) moist; structureless (massive) ;
extremely hard, very firm, very sticky and very plas-
tic; few areas of powdery lime and calecium carbonate
concretions; few iron concretions; few roots; moder-
ately alkaline; diffuse, smooth boundary.

C2g—56 to 60 inches, light-gray (6Y 7/2) silty clay, light olive
gray (bY 6/2) moist; few, fine, faint mottles of brown-
ish yellow ; structureless (massive) ; extremely hard,
very firm, very sticky and very plastic; many masses
of powdery lime and calcium carbonate concretions;
few iron concretions; moderately alkaline.

The Al horizon ranges from 2 to 8 inches in thickness. It is
light brownish-gray, gray, brown, or pale brown. Reaction is
strongly acid to medium acid.

The A2 horizon ranges from 2 to 5 inches in thickness. It is
light. brownish gray, very pale brown, or white and has a few,
fine, faint, yellow, and yellowish-brown mottles. Reaction is
strongly acid to medium acid.

The B2t horizon ranges from 20 to 39 inches in thickness. It
is dark gray, grayish brown, light brownish gray, or gray and
has mottles in shades of gray, brown, or yellow. Reaction is
strongly acid to moderately alkaline,

The B3 horizon ranges from 15 to 17 inches in thicknegs, It
is gray to light brownish gray or light gray, and has mottles of
light brownish gray or brownish yellow.

The C horizon is light gray or light brownish gray, and has
mottles of pale brown to brownish yellow.

Lufkin fine sandy loam, 0 to 1 percent slopes (LuA).—-
This is the only Lufkin soil mapped in the county. It is
in upland claypan areas. The areas are irregular in shape
and average 25 acres in size.

Included with this soil in mapping are small areas of
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Tabor and Nimrod soils. These included soils make up
about 12 percent of any mapped area.

About 98 percent of the acreage of this Lufkin soil is
in pasture. Only about 2 percent of the acreage is culti-
vated, though most of the acreage formerly was farmed.
Capability unit IITw-1; pasture and hay group 8A ; Tight
Sandy Loam range site.

Nimrod Series

The Nimrod series consists of deep, nearly level to gently
sloping soils on upland areas. The soil surface is plane to
slightly convex. Internal drainage and permeability are
moderately slow. Available water capacity is low.

In a representative profile (fig. 11) the surface layer is
loamy fine sand about 22 inches thick. The upper 7 inches
is light gray and the lower 15 inches is very pale brown.
The next layer, to a depth of about 64 inches, is sandy clay
loam that is mottled in shades of brown, yellow, gray, and
red. The underlying material is light-gray and strong-
brown sandy clay loam to a depth of about 86 inches.

Representative profile of Nimrod loamy fine sand, 0 to 2
percent, slopes (east of road and 45 feet from fence, 0.15
mile northeast of intersection of Farm Roads 85 and 1129,
and 4.9 miles northeast on Farm Road 1129 from its inter-
section with Farm Road 1603 east of Chatfield) :

Al—0 to 7 inches, light-gray (10YR T7/2) loamy fine sand,
brown (10YR 4/38) moist; struetureless (single grain)

Figure 11.—Profile of Nimrod loamy fine sand, 0 to 2 percent
slopes.
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to weak, subangular blocky siructure; loose; few fine
roots; common fine pores; few iron concretions;
medinm aeid; clear, smaoth boundary.

A2—7 to 22 inches, very pale brown (10YR 7/3) loamy fine
sand, yellowish brown (10YR 5/4) moist; structure-
less (single grain) ; loose; few fine roots; common fine
pores; few ‘iron conecretions; medinm aeid; clear,
smooth boundary.

B1t—22 to 27 inches, mottled, light yellowish-brown (10¥R 6/4)
and brownish-vellow (10YR 6/6) sandy clay loam;
moderate, medinum, prismatic structure that parts to
angular blocky; hard, friable, slightly sticky and
slightly plastic; few fine roots ; common fine pores ; few
iron concretions; few patchy clay films on ped faces,;
medium acid; gradual, smooth houndary.

B21t—27 to 44 inches, mottled, light brownish-gray (10¥YR
6/2) brownish-yellow (10YR 6/6), and red (2.5Y 4/8)
sandy clay loam; weak, medium, blocky strictore;
very hard, firm, stieky and plastic; clay films on verti-
cal ped faces; few fine roots; common fine root pores;
medium acid; gradual, smocth boundary.

B22t—44 to 50 inches, mottled, light brownish-gray (10¥YR 6/2),
brownish-yellow (10YR 6/6), and red (25Y 4/8)
sandy clay loam ; wesk, coarse, blocky structure ; very
hard, firm, sticky and plastic; clay films on ped faces;
few fihe roots; strongly aeid; gradual, smooth
houndary.

B23t—350 to 64 inches, mottled, red (2.5YR 4/8), brownish-yel-
low (10YR 6/8), and light-gray (10¥R 6/1) sandy
clay loam ; weak, coarse, blocky structure; very hard,
firm, sticky and plastic; few {ine roots; decaying roots
in root channels ; some c¢lean sand grains ; very strongly
aecid; gradual, wavy boundary.

(0—G4 to 86 inches, coarsely mottled, light-gray (10YR (/1)
and strong-brown (2.5YR 5/6) sandy clay loam ; struc-
fureless (massive) ; hard, friable, slightly sticky and
slightly plastic; strongly acid.

The A horizon ranges from 20 to 40 inches in thickness, The
Al horizon is light gray, pale brown, light yellowish brown, or
very pale brown. Reaction is medivm acid to slightly acid. The
A2 horizon iz yellow, very pale brown, or light brown. Reaction
is strongly acid to neutral.

The Blt horizon ranges from 4 to 7 inches in thickness, It
is mottled in shades of red, yellow, and brown, Reaction is
strongly acid to medium ncid, The B2t horizon ranges from 23
to 40 inches in thickness. It is motiled in shades of gray, red,
yellow, and brown. Reaction ranges from very strongly acld
to medium acid.

The C horizon is mottled in shades of gray, yellow, and hrown,
Reaction is strongly acid to medium acid.

Nimrod loamy fine sand, 0 to 2 percent slopes {(NmA},—
This is the only Nimrod soil mapped in the county. Tt is
on watershed divides and in areas at the base of steeper
slopes. The areas are nearly oval te long and narrow. They
average 35 acres in size.

Included with this soil in mapping are areas of Free-
stone, Konawa, Stidham, and Tuckerman soils. These in-
cluded soils make up about 12 percent of any mapped area.
 About 95 percent of the acreage of this Nimrod soil is
in pasture, though most of this acreage formerly was culti-
vated. The remaining 5 percent is cultivated. Capability
units TTs-3; pasture and hay group 9A ; Sandy range site.

Okemah Series

The Okemah series consists of deep, moderately well
drained soils. These nearly level soils occupy broad upland
areas. The soil surface is plane to convex. Internal drain-
age and permeability are slow, and available water capac-
ity is high,

_ Inarepresentative profile the surface layer is dark gray-
1sh-brown loam about 5 inches thick. The next layer is
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dark grayish-brown clay loam in the upper 7 inches and
grayish-brown clay to a depth of 66 inches.

Representative profile of Okemah loam, 0 to 1 percent
slopes (50 feet southwest of county road, 0.6 mile north-
west, (.25 mile northeast, and 1.55 miles northwest of junc-
tion with State Highway 31 and Farm Road 1393).

Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10¥YR 3/2) moist; weak, coarse,
subangular blocky and weak, fine, granular structure;
hard, friable, slightly sticky and slightly plastic; few
fine roots and worm casts; few iron eoneretions ; medi-
um acid ; abrupt, smoceth boundary.

B1—5 to 12 inches, dark grayish-brown (10YR 4/2) clay loam,
dark brown {10YR 3/3) moist; moderate, medinm, sub-
angular Mocky structure; very hard, firm, sticky and
plastic; few fine roots; few worm casts; few fine iron
concretions; strongly acid,; clear, smooth boundary.

B21t—12 to 30 inches, grayish-brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) moist; common, medium,
faint, dark-gray wmottles; weak, coarse, blocky strue-
ture; extremely hard, very firm, very sticky and very
plastic; few fine roots; few fine iron concretions; clay
fiims on ped faoces, medium acid; gradual, smooth
boundary.

B22t—30 to 52 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; few, fine, faint,
brown motties; weak, coarse, blocky structure; ex-
tremely hard, very firm, very sticky and very plastic;
few fine roots; few fine iron concretions: clay flms
on ped faces ; mildly alkaline; gradual, wavy boundary.

B3t—b2 to 68 inches, grayish-brown {(2.85Y 5/2) clay, dark
grayish brown (25Y 4/2) moist; many, medinm, faint,
light olive-brown mottles and common, fine, -faint,
brownish-yellow mottles; wealy, coarse, blocky struc-
tare to structureless (massive); extremely hard, very
firm, very sticky and very plastie, few fine iron con-
cretions ; few clay films on ped faces; moderately
alkaline ; diffuse, wavy boundary.

Cen—66 to 86 inches, mottled, light yellowish-brown (25Y
6/4}, brownish-yvellow (10YR 6/6), olive-yellow
(2.6Y 6/6), and light brownish-gray (2.5Y G/2) clay;
structureless (massive) ; very hard, firm, very sticky
and very plastic; approximately 2 percent powdery
lime ; few to commmon soft iron conerctions ; modorately
alkaline,

The A horizon ranges from 4 to 8 inches in thickness. It is
gray, brown, or dark grayish browe.

The B1 horizon is 4 to 12 inches in thicknegs. It is dark
grayish brown, very dark grayish brown, or brown and has
few to common, yellowigh-red and light yellowish-brown mot-
tles. The B2t horizon ranges from 10 to 40 inches in thickness.
It is grayish brown, dark grayish brown, yellowish brown, or
pale brown, The reaction is strongly acid to moderately alka-
line. The B3 horizon ranges from 10 to 15 inches in thickness,
It is mottled in shades of gray, yellow, and brown, It iz mildly
alkaline to moderately allkaline,

The C horizon is mottled in shades of gray, brown, and yellow.

Okemah loam, 0 to 1 percent slopes (OkA).—Thisnearly
level soil occupies upland areas. Most areas ave slightly
convex, The areas are irregular in shape and average 50
aecres in size.

Included with this soil in mapping are areas of
Crockett and Wilson soils. These included soils make up
about 12 percent of any mapped area.

About 70 percent of the acreage of this soil is eultivated,
and the rest is in pasture. Capability unit. T4 ; pasture and
hay group 7C; Loam range site.

Patilo Series

The Patilo series consists of deep sandy soils. The soils
are gently sloping to sloping and are on uplands. The soil
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surface is plane to convex. These soils have moderately
slow permeability and low availuble water capacity.

Tn n representative profile the surface Jayer is loamy fine
sund about 66 inches thick. In sequence from the top, it is
6 inches of brown, 30 inches of pale brown, and 30 inches
of very pale brown. The next lower layer, to a depth of
about 132 inches, s a reddish-yellow sandy clay loam
that has light-gray mottles. The underlying material to a
depth of 140 inches is brownish-yellow sandy loam.

Representative profile of Puatilo loamy fine sand, 1 to 8
percent slopes (northwest of private road, 100 feet from
fence, northwest 4.1 miles from State Highway 31 at
Kerens on Farm Road 636, then northwest 0.35 mile,
northeast 0.65 mile, northwest 0.45 mile, and 1.2 miles
northeast) :

Ap—0 to 6 inches, brown (10YR 5/3) toamy fine sand, dark
yvellowigh hrown (10¥YR 3/4) moist; structureless
(single grain) to weak, fine, angular blocky structure
soft, loose; few roots; slightly aecid; abrupt, smooth
boundary.

A11—46 Lo 36 inches, pale-brown (10YR 6/3) loamy fine sand,
brown (T.5YR 5/4) moist; stractureless (single grain)
‘to wealk, fine, subangular blocky structure ; soft, 1cose ;
few roots; few, very fine, iron concretions; slightly
acid ; gradual, smooth bonndary.

A21—36 to 48 inches, very pale brown (10YR &/3) loamy fine
sand, brown {7.5YR §/4) moist; stroctureless (single
grain) ; soft, loose ; few fine roots; few, very fine, iron
coneretions ; slightly acid; gradual, smooth houndary,

A99 48 to 86 inches, very pale brown (10YR 8/3) loamy fine
sand, light yellowish brown (10YR G/4) moist; few,
medinm, digtinet, reddish-brown mottles; siracture-
less (single gain} ; soff, loose; few, soft, iron concre-
tions up to one-half inch in diameter; few, very fine,
siliceous pebbles; slightly necid; gradual, smooth
boundary.

B21t—66 to 106 inches, reddish-yvellow (7.5YR 6/8) sandy clay
toam, strong brown (T.9YR $/6) moist; many coarse,
prominent, light-gray motiles; weak, coarse, subangu-
lar blocky structure; hurd, friable, sticky and plastic;
fow soft and few strongly cemented iron coneretions
as much ag one-fourth inch in diameter; medinm acid;
dilfuse, smooth boundary.

R22t—106 to 132 inches, reddizsh-yellow (7.5YR-G/6) sandy clay
loam, strong brown (7.5YR §/0) moist; few, fine, faint,
reddish-yellow and very pale brown mottles; weak,
coarze, Moeky strueture to structureless (massive) ;
hard, friable, slightly sticky and slightly plastic; me-
dium acid; gradual, wavy boundary.

(—132 to 140 inches, brownish-yellow {10YR 6/6) saniy loam,
yellowish brown (10YR 5/6) molst; structureless
(massive) ; glightly hard, very friable, slightly sticky
and slightly plastic; few ivon concretions one-half inch
in length.

The A horizon ranges from 40 to 80 incheg in thickness, The
Al is light brownish geny, pale brown, brown, yellowish brown,
brownish yellow, or reddish yellow, Reaction is slightly acid
or neutral. The A2 horizon is very pale brown, yellowish hrown,
or yellow.

The B2t horizen is reddish yellow te brownish yellow anid
has mottles of light gray, red, yellow, and brown,

Patilo loamy fine sand, 1 to & percent slopes (FaD].—
This is the only Patilo soil mapped in the connty. This
gently slopping to sloping soil is on uplands. The areas
ave irregular in shape and average 30 acves in size,

Included with this soil in mapping are areas of Dough-

- : b : 5
erty, Nimrod, Stidham, and Tnckerman soils. These 1n-
cluded soils make up about 12 percent of any mapped area.

About 95 percent of the acreage of this soll s In pasture,
and the rest 1s cultivated. The acreage in pastuve is cleared,
and most of it formerly was farmed. This soil is susceptible

to soil blowing. Capability unit ITIs-2; pasture and hay
group 91 ; Sandy range site.

Pursley Series

The Pursley series consists of well-drained, caleareous
soils that formed in allnvinm. These nearly level soils are
on flood plains of small streams and along the outer edges
of larger streams. ‘The soil surface is plane and slightly
convex. Permeability is moderate, and available water
capacity is high.

In o representative profile the surface layer is dark
grayish-brown clay loam ahout 14 inches thick., The next
layer, to & depth of about 32 inches, is grayish-brown loam.
The underlying material 1s grayish-brown clay loam in
the upper 8 mnches, stratified thin layers of slightly sandier
and shightly more clayey sediment in_the next 20 inches,
and stratified, olive silty clay loam, dark grayish-brown
silty clay, and olive-gray, calearcous loam to a depth of
about 66 inches.

Representative profile of Pursley clay loam (110 fect
southwest of private road, 0.05 mile southeast of county
road, 1.3 miles northeast on county road and 2.2 miles
enst of Dawson on Farm Road 700) :

Al—0 to 14 inches, dark grayish-brown (2.5Y 4/2) clay loan,
very dark grayish brown {2.5Y 3/2) moist; weak,
very fine and medium, granular strocture; hard,
friable, sticky and plastic; few fine roots; few fine
pores; common worm casts; calearcous; moderately
atkaline; clear, smooth boundary.

B—14 to 32 inches, grayish-brown (2.5Y 5/2) loam, dark
grayish brown (25Y 4/2) moist; weak, medium, sub-
angular blocky and granular structure; hard, friable,
slightly sticky and slightly plastic; few fine roots;
few fine pores; comimon worm Casts; calcareous;
maderately alkaline; gradunal, smooth houndary.

C1—32 to 40 inches, grayish-brown (2.5Y 5/2) clay loam, dark
grayish brown {(2.5Y 4/2) moist; common, fine, faint,
pale-brown layers associated with bedding planes;
structureless (massive) ; hard, friable, slightly sticky
and slightly plastic; few fine roots; common bedding
planes; calcareous; moderately alkaline; gradual,
smaoth houndary.

2—40 to G0 inches, stratified, olive (5Y 5/3) silty clay loam
and dark grayish-brown (2.5Y 4/2) silty clay, few,
pale-hrown strata along bedding planes ; structureless
(massive) ; very hard, flrm, sticky and plastic; com-
mon threads of enleinm carbonate along bedding
planes ; ealeareous, moderately alkaline; cleur, smooth
houndary.

0360 to 66 inches, olive-gray (BY 5/2) loam, darker olive
gray (5Y 4/2) moist; strnctnreless (massive) ; bed-
ding planes; hard, friable, slightly sticky and slightly
plastic; fow threads of caleium enrbonate; ealcare-
ous ; moderately alkaline.

The A horizon ranges from 7 to 20 inches in thickness, It is
dark gray, very dark gray, dark grayish brown, or brown.
The B and C horizons are stratified. They are light brownish
gray, blaek, dark grayish brown, grayish brown, olive gray, or
olive, The texture ranges from clay to fine sandy loam.
Pursley clay loam {Pr).—This soil ocoupies flood plains
of crecks. Most of the areas are subject to flooding about
once every 4 to 10 years, but o few arcas arve protected by
flood-prevention structnres and levees. The areas generally
are long and irregular in shape, and they occur on slightly
higher elevations as natural levees along the channel or
along the outer part of flood plains. The arcas average
about 55 acres in size.
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This soil has the profile described as representative of
the series. Included in mapping are areas of Bunyan,
caleareous variant, and Gowen and Trinity soils. These
included soils make up about 15 percent of any mapped
area.

About 60 percent of the acreage of this Pursley soil is in
pasture ; almost all of this acreage was formerly cultivated.
About 40 percent of this soil is cultivated. Capability
unit I-1; pasture and hay group 1C; Bottomland range
site. '

Pursley clay loam, frequently flooded (Ps,.—This soil
is in low areas adjacent to stream channels and along
smaller streams. It extends the width of the flood plain.
The areas are irregular in shape. They ave long and nar-
row and average about 55 acres in size. In some places
areas have numerous scour channels, but other areas have
very few. It is subject to flooding once every 2 to 3 years
during the growing season.

The surface layer is dark grayish-brown clay loam about
11 inches thick. Below the surface layer, to a depth of 40
inches, the soil is stratified, light brownish-gray, friable,
caleareous fine sandy loam and dark grayish-brown, firm,
caleareous clay loam. The underlying sediment is strati-
fied, light brownish-gray, friable fine sandy loam and clay
and extends to a depth of about 60 inches.

Included with this soil in mapping are areas of Bunyan,
caleareous variant, and Gowen and Trinity soils. These
ineluded soils make up about 12 percent of any mapped
area.

This Pursley soil is used for pasture. Some of the acreage
formerly was cultivated for a short time, but this soil is
not suited to crops because of frequent and irregular
flooding. Capability unit Vw:-1; pasture and hayland
group 1C; Bottomland range site.

Purves Series

The Purves series consists of shallow, well-drained, cal-
careous, clayey soils over limestone. These gently sloping
soils are on uplands. The soil surface is convex and plane.
They have moderately slow permeability and low avail-
able water capacity.

In a representative profile the surface layer is calcareous
clay about 18 inches thick over limestone. The upper 9
inches is very dark gray, and the lower 9 inches is dark
grayish brown.

Representative profile of Purves clay in an area of
Purves rocky clay, 1 to 5 percent slopes (200 feet west of
private road, 4.05 miles southwest of Richland on Farm
Road 1394, then 0.4 mile north on private road) :

Al11-—0 to 9 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; moderate, medium, granular strie-
ture; very hard, firm, very sticky and very plastic;
few fine roots; common limestone cobblestones about
4 to 6 inches in diameter; few iron concretions and
quartz pebbles; ecaleareous; moderately alkaline;
gradual, smooth boundary.

Al12—0 to 18 inches, dark grayish-brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) moist; strong,
medinm, granular structure; very hard, firm, very
sticky and very plastic; few fine roots; few fine sili-
ceous pebbles; common, strongly cemented, caleium
carbonate concretions; calcarcous; moderately alka-
line ; abrupt, smooth boundary.

R—18 to 20 inches, indurated limestone bedrock.

The A horizon ranges from 8 to 20 inches in thickness. It is
dark gray, very dark gray, or dark grayish brown. Limestone
fragments make up as much as 20 percent of the mass, by
volume.

Purves rocky clay, 1 to 5 percent slopes (PuC).—This
gently sloping soil occupies areas in and adjacent to nat-
ural drains and on the sides of ridgetops. The areas are ir-
regular in shape and average 40 acres in size.

Included with this soil in mapping are areas of Altoga,
Engle, Heiden, and Houston Black soils. These included
soils make np about 12 percent of any mapped area.

All of this Purves soil is in pasture. It 1s too rocky to be
cultivated, and some areas are too rocky to be mowed (fig.
12). In some areas, especially up and down the slopes, bed-
rock is exposed in rows. Limestone cobbles and rocks as
much as 10 feet in diameter generally are on the surface
of this soil. In some places they are 5 to 20 feet apart, but
in other places they are scattered on the surface. Capabil-
ity unit VIs-1; pasture and hay group 13A; no range site
assigned.

Stidham Series

The Stidham series consists of deep, well-drained, gently
sloping soils. The soil surface is convex and plane. Perme-
ability is moderate, and available water capacity is low.

In a representative profile the surface layer is loamy fine
sand about 35 inches thick. The upper 5 inches is grayish
brown and the lower 80 inches is very pale brown. The
next layer, to a depth of 60 inches, is sandy clay loam. It

Figure 12—Area of Purves rocky clay, 1 to 5 percent slopes.
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is brownish yellow in the upper part but mottled in shades
of brown, yellow, and red in the lower part. The underly-
ing material to a depth of 72 inches is sandy loam mottled
in shades of brown, yellow, and red.

Representative profile of Stidham loamy fine sand, 1 to
5 percent slopes (about 1,770 feet south and 4.6 miles east
of intersection of State Highways 31 and 309 in Kerens) :

Al—0 to b inches, grayish-brown (10YR 5/2) loamy fine sand,
very dark grayish brown (10YR 3/2) moist; strue-
tureless (single grain) ; loose; common grass roots;
necutral; clear, smooth boundary.

A2—5 to 35 Inches, very pale brown (10YR 8/4) leamy fine
sandd, light yellowish brown (10¥YR 6/4) moist; stroc-
tureless (single grain) ; loose; few fine grass roots;
few worm castg and pores filled with darker material;
common quartz pebbles as much as one-half inch in
diameter; slightly acid; clear, smooth boundary.

B21t—35 to 42 inches, brownish-yellow (10YR 6/6) sandy clay
loam, yellowish brown (I10YR §/6) moist; common,
medinm, faint, strong-brown mottles; weak, coarse,
blocky structure to wealk, conrse, subangular blocky
structure; hard, friable, slightly sticky and slightly
plastie ; few quartz pebbles in upper part; very strong-
1y acid ; elear, smooth boundary.

B22t—42 to 54 inches, coarsely mottled, brownish-yellow (10YR
G/6), very pale brown (10¥YR 7/8), and reddish-yellow
{(7.5YR 6/6) sandy clay loam ; weak, coarse, subangu-
lar blocky structure; very hard, firm, slightly sticky
and slightly plastic; few organic staing; few, fine,
gemi-indurated and scft iron concrctions; very strong-
ly aeid ; ¢lear, smooth boundary.

B3—iH4 to 60 inches, eoarsely mottled, very pale brown {(10YR
7/4}, brownish-yellow (10YR 6/6), and red (26YR
4/8) sandy clay loam ; wenl, coarse, blocky structure
to massive; hard, friable, slightly sticky and slightly
plastie; few fine quartd pebbles; few, fine, soft iron
concretions ; the red material contnins more sand than
the very pale brown or brownish-yellow material, and
about 10 percent of the mottles are in shades of red;
very strongly acid; clear, svavy boundary.

C—G0 to 72 inches, coarsely mottled, brownish-yellow (10YR
G/6), very pale brown (10YR 7/3), and reddish-yel-
low (7T.5YR G/6) sandy loams; structureless (mas-
sive) ; slightly hard, very friable, stightly sticky and
slightly plastic; few fine quariz pebbles; stratified;
very strongly seid.

The Al and A2 horizon combined range from 20 to 40 inches
in thickness. The Al horizon is light gray, grayish brown,
light yellowish brown, or very pale brown., Reaction is slightly
ieid to neutral. The A2 horizon is light brownish gray, light
vellowish brown, yetlow, or very pale brown. Reaction is me-
dium aeid to slightly acid.

The Bt2 horizon ranges from 19 1o 25 inches in thickness, It
is brownish yellow, pale brown, or yellowish brown. Mottles
in shadeg of red, yetlow, or brown inerease with depth. Strue-
ture iz blocky to subangular Mocky. The B3 lorizon ranges
from 6 to 12 inches in thickness. 1t is mottled in shades of red,
brown, or yellow.

The C horizon is mottied in shades of white, gray, vetlow,
red and brown.

Stidham loamy fine sand, 1 to 5 percent slopes (5tC).—
This is the only Stidham soil mapped in the county. This
gently sloping soil is on uplands. The areas are irregular
in shape and average 40 acres in size.

Included with this soil in mapping are areas of Axtell,
Freestone, Konawa, and Nimrod soils. These included
soils make up about 12 percent of any mapped area.

Abont 95 percent, of the acreage of this soil is in pasture;
the remaining 5 percent is in crops. Most of the acreage is
cleared and formerly was farmed. A few deep gullies cnt
in some arens. Capability unit ITTe-8; pasture and hay
group 94 ; Sandy range site.

Tabor Series

The Tabor series consists of deep, somewhat poorly
drained soils. These nearly level soils are on uplands. The
soil surface is plone to very slightly convex. Permeability
is very slow, internal drainage i1s very slow, and available
water capacity is low.

In a representative profile the surtace layer is fine sandy
loam, It is grayish brown to a depth of about 8 inches and
light brownish gray to o depth of 15 inches. The next layer
in scquence from the top is: @ inches of clay mottled in
shades of gray, brown, red and yellow, 12 inches of yel-
lowish-brown clay that has olive and grayish-brown
mottles, 12 inches of light olive-brown clay that has yel-
lowish-brown and dark grayish-brown mottles, and 18
inches of light brownish-gray clay loam mottled in shades
of olive, yellow, and brown. The nunderlying material to a
depth of 88 inches is light brownish-gray loam that is
mottled.

Representative profile of Tabor fine sandy loam, 0 to 1
percent slopes (120 feet southwest from edge of road, 0.9
mile southeast of railroad crossing in Corbet, then .9 mile
northeast, 0.6 mile southeast, and 0.3 mile northeast) :

Al--0 to 8 inches, grayish-brown (10YR 5/2) fine sundy loam,
very dark grayish brown (I0YR 3/2) moist; weak,
fing, granular and subangular blocky structure; slight-
1y huard, very friable; few flne roots; neutral; clear,
smooth boundary.

A2--8 to 15 inches, light brownish-gray (10YR 6/2) fine sandy
loam, dark grayish brown (10¥R 4/2) moist; weak,
medium, subangular blocky structure; slightly hard,
very friable; few fine roots ; very strongly acid ; abrupt
wavy boundary.

B21t—15 to 24 inches, prominently mottled, grayish-brown
(10YR 5/2), dark-red (2.6XR 8/6), and dark yel-
lowish-brown (I0YR 4/4) clay; moderate, coarsc
IMocky structure; extremely hard, very firm, very
sticky and very plastie; few fine roots; clay filins on
ped faees; few very fine iron conecreations; very
strongly acid ; gradaal, smooth boundary,

R22t—24 to 36 inches, yellowish-brown (10YR 5/4} clay, dark
yellowish brown (10YR 4/4) moist; common, medium,
faint, olive and grayish-brown mottles ; wealk, coarse,
Mocky structure; extremely hard, very firm, very
stieky and very plastic; few fine roots; clay films on
ped faces; fow very fine iron concretions; strongly
acid ; gradual, smooth boundary,

B28t—36 to 48 inches, light olive-brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moeist; common, medium, faint,
yvellowish-brown meottles and few, fine, faint, dark
graylish-brown motiles; weak, coarse, blocky struc-
ture; extremely hard, very firm, very sticky and very
plastie; few flne roots; few clay films; fow iron con-
cretions up to 3 millimeters in dinmeter; few flne
siliceous pebbles; sfrongly acid; diffunse, smooth
boundary.

B3—48 to 66 inches, light brownish-gray (2.5Y 6/2) clay loam,
grayish brown (2.5Y 5/2) moist; few, fine, faint, olive-
yellow and brown mottles; weak, coarse, blocky strue-
ture to structureless (mnssive); very hard, firm,
sticky and plastic; few patehy clay filmsg; few iron con-
cretions, some up to & millimeters in diameter; mildly
alkaline; diffnse, wavy boundary.

C—406 to 88 inches, light brownish-gray (2.6Y 6/2) loam, gray-
ish brown (2.6Y b5/2) moist; common, medium, dis-
tinct, brownish-yellow and light-gray mottles; struoe-
tureless (massive); very hard, firm, sticky and
plastic; few fine iron concretions; mildly alkaline.

The A horizon ranges from 10 to 20 inehes in thickness, The
Al horizon is Mght brownish gray, grayish brown, or brown.
Reaction is neutrnl to medium acid. The A2 is light gray, light
brownish gray, or very pale brown. Heaction is very strongly
acld to medinm acid.
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The B2t horizon ranges from 16 to 33 inches in thickness. It
is mottted in shades of gray, red, yellow, and brown. Reaction
is moderately alkaline to strongly ncid. The B3 horizon ranges
from 11 to 18 inches in thickness. It is mottled in shades of
gray, red, yellow, olive, and browmn.

The C horizon is mottled in shades of gray and brown.

Tabor fine sandy loam, 0 to 1 percent slopes {ToAl.—
This is the only Tabor soil mapped in the county. This
nearly level upland soil occurs mostly as broad watershed
divides. The areas are irregular in shape and average about
25 acres in size. In some small arcas where the surface is
slightly undulating, water stands for short periods.

Included with this soil in mapping are areas of Axtell,
Treestone, and Lufkin soils. These included soils make up
about 12 percent of any mapped area.

About 90 percent of the acreage of this soil is in pasture
which is cleared and formerly was cultivated, The re-
maining 10 percent is cultivated. Capability unit IIIs-1;
pasture and hay group 8A; Sandy Loam range site.

Trinity Series

The Trinity series consists of deep, moderately well
drained to somewhat poorly drained, calcareous clay soils
that formed in alluvium. These nearly level solls are on
flood plains. The soil surface is mainly plane, but ranges
from slightly convex to concave. The permeability is very
slow. Available water capacity is high.

The surface layer in a representative profile is very
dark gray, firm clay in the upper 24 inches, dark-gray,
very firm clay to a depth of 86 inches, and black, very firm
clay to a depth of 58 inches.

Representative profile of Trinity clay, frequently
flooded (75 feet northeast of county road, 1.4 miles south-
cast of cemetery at Cheneyboro. Cheneyboro is 3.3 miles
southeast of Navarro} :

Al11—0 to 24 inches, very dark gray (10YR 3/1) clny, black
(10YR 2/1) moist; moderate, medium, angular blocky
gtructure; very hard, firm, very sticky and very
plastic; few fine roots; few fine pores; caleareous;
moderately alkaline; c¢lear, smooth boundary.

A12—24 to 86 inches, dark-gray (5Y 4/1) clay, very dark gray
(5Y 3/1) moist; moderate, medium, angular blocky
structure ; extremely hard, very firm, very sticky and
very plastic; few fine roots; eommon ecaleinm carbon-
ate concretions: calcareous; moderately alkaline,
gradual, smooth boandary.

A13—386 to 48 inches, black {(10YR 2/1) clay, same color moist;
weak, coarse, bloeky structure; extremely hard, very
firm, very sticky and very plastic; few fine roots ; some
noninterseeting slickensides, caleareous; moderately
alkaline; gradual, smooth boundary.

Al4-—48 to 58 inches, black (10YR 2/1) clay, same color moist;
wenk, coarse, blocky structure; cxtremely hard, very
firm, very sticky and very plastie; few very fine cal-
cium earbonate concretions; few fine roots; caleare-
ous; moderately alkaline,

The Al horizon ranges from 34 to more than 62 inches in
thickness, Tt is dark gray, black, very dark brown, very dark
graylsh brown, dark grayish brown, or very dark gray.

Trinity clay (Tn).—This soil is on flood plains. In some
places 1t occupies the entire width of the flood plains.
The areas are irregular in shape and average 270 acres
in size.

In a representative profile the surface layer is very dark
gray, very firm clay about 6 inches thick, The next layer,
to a depth of 60 inches, is very dark gray and has alter-
nating horizons of dark-gray, very firm, calcareous clay.

Included with this seil in mapping are areas of Bunyan,
Gowen, Kanfman, and Pursley soils. These included soils
make up about 10 percent of any mapped area.

About 65 percent of the acrenge of this soil is used
for erops, and 35 percent is in pasture. Following rainy
seasons, some areas of this soil are ponded for a short
period. Capability unit TIw-1; pasture and hay group 1A ;
Bottomland range site.

Trinity clay, frequently flooded (Tr).—This soil is on
flood plains and occupies the entire flood plain along some
of the smaltler streams. The areas generally are much
longer than they are wide, and some are irregular in shape.
The areas average 400 acres in size. In some areas scour
channels are numerous, but in other aveas they are few.
The soil is subject to flooding once every £ or 3 years
during the growing season.

This soil has the profile described as representative of
the scries. Included in mapping are areas of Bunyan,
caleareons variant, and Gowen, I{aufman, and IPursley
soils. These included soils make up about 12 percent of
any mapped area.

Because flooding is a hazard on this soil, it is not suited
to crops. It is used for pasturc. Some arens have inter-
mittent scour channels of various depths and widths. In
some areas, the soil remains wet for several weeks at a
time. Capability unit Vw-1; pasture and hay group 1A;
Bottomland range site.

Tuckerman Series

The Tuckerman series consists of deep, poorly drained
soils. These soils are nearly leve] and are in depressions
on low-lying upland areas. The soil surface is concave to
plane. Permeability is slow, and available water capacity
is high.

In a representative profile the surface layer is dark
grayish-brown loam in the upper 6 inches and light-gray
fine sandy loam in the lower 10 inches. The next lower
layer is gray loam to a depth of 30 inches and dark-gray
loam mottled dark yellowish-brown to a depth of about
60 inches.

Representative profile of Tuckerman loam, ponded
(southeast of Farm Road 85, 50 feet from fence, 0.3 mile
northeast of intersection of Farm Roads 85 and 1129 and
4.0 miles north on Farm Road 1129 from its intersection
with Farm Road 1603, which is approximately 1.0 mile
northeast of Chatfield):

Al1—0 to 6 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) moist; common, fine
and medium, distinct, brown mottles; wealk, fine,
granular structure; very hard, firm, slightly sticky
and slightly plastic; few roots and worm casts; many
brown organic stains; very strongly acid; clear,
smooth boundary.

AZ2r—G to 16 inches, light-gray (10YR 6/1) fine sandy loam,
dark gray (10YR 4/1) moist; common, fine, distinct,
yvellowish-brown mottbes; weak, fine, subangular
locky structure; hard, friable, nonsticky and non-
plastic; few fine roots; very strongly acid; elear,
smooth boundary,

B21tg—16 to 30 inches, gray (10YR 5/1) loam, dark gray
(10YR 4/1) moist; few, fine, distinet, brown mottles;
weak, medium, subangular blocky structure; very
hard, firm, slightly sticky and slightly plastic; few
fine roots; strongly acid; clear, sinooth boundary,
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B22g—30 to 60 inches, dark-gray (10YR 4/1) clay loam, very
dark gray (10YR 3/1) moist; few, fine, distinct, dark
yellowish-brown mottles; moderate, coarse, blocky
structure ; extremely hard, very firm, sticky and plas-
tic; few fine roots; clay films on ped faces; medinm
acid.

The Al horizon ranges from 6 to 18 inches in thickness.
It is gray, light gray, dark grayish brown, brown, or light
brownish gray and has mottlings of these colors and yellow-
ish brown. The A2 horizon ranges from 8 to 20 inches in thick-
ness. It is white to light gray and has reddish-brown, brown,
or yellowish-brown mottles.

The B2t ranges from 13 to more than 44 inches in thick-
ness, It is gray, dark gray, or light brownish gray and is
mottled in shades of gray, red, yellow, and brown,. It is loam
or c¢lay loam, The upper 20 inches of the Bt horizon averages
18 to 35 percent in content of clay. Reaction is very strongly
acid to medium acid.

Tuckerman loam, ponded ({Tu).—This soil is in depres-
sions on low terraces about 20 to 40 feet above the flood
plain. The areas are irregular in shape, and they generally
are long and narrow and average 20 acres in size. Some
areas appear to be old scour channels.

Included with this soil in mapping are areas of Free-
stone, Lufkin, Nimvod, and Stidham soils. These included
soils make up about 10 percent of any mapped area.

This Tuckerman soil 1s used for pasture. In many areas
of this soil, the drainage outlet end is filled with sediment,
and water stands for long periods in most years. The
fringes of some areas receive deposits of sandier material
from surrounding soils. Fertilizers are not effective unless
this soil is artificially drained. Capability unit VIw-1;
pasture and hay group 8E; no range site assigned.

Venus Series

The Venus series consists of deep, well-drained, calcare-
ons, loamy soils. These sloping to moderately steep soils ave
on uplands. The soil surfaces are convex and plane. Per-
lln_eai};}ility is moderate, and available water capacity is
high.

In a representative profile these soils are calcareous clay
loam to a depth of about 60 inches. The surface layer 1s
about 11 inches thick and is very dark grayish brown. The
next layer is light olive brown to a depth of about 20
inches and light yellowish brown to a depth of 48 inches.
The underlying material to a depth of 60 inches is mottled
light yellowish brown, olive yellow, and brownish yellow.

Representative prole}e of Venus clay loam in an area
of Venus complex, 5 to 15 percent slopes (about 530 feet
west of county road, 0.7 mile north of Farm Road 1394,
and 4.9 miles southwest of intersection of Farm Road 1394
and State Highway 14 at Richland) :

A1—0 to 11 inches, very dark grayish-brown (10YR 3/2) clay
loam, very dark brown (10YR 2/2) moist; moderate,
medinm and fine, angular blocky structure; hard, fri-
able, sticky and plastic; few fine roots; few fine cal-
cium carbonate concretions; common worm casts, cal-
careous ; moderately alkaline; clear, smooth boundary.

B21—11 to 20 inches, light olive-brown (2.5Y 5/4) clay loam,
olive brown (2.5Y 4/4) moist; common, fine, faint,
dark-brown mottles; moderate, medium, angular
blocky structure; hard, friable, sticky and plastic;
few fine roots; few worm casts; few fine caleium car-
bonate concretions at upper boundary; calcareous;
moderately alkaline; gradual, smooth boundary.

B22—20 to 48 inches, light yellowish-brown (2.5Y 6/4) clay
loam, light olive brown (2.5Y 5/4) moist; moderate,
medinm, subangular blocky structure; hard, friable,
sticky and plastic; few fine roots; few fine calcium
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carbonate concretions and small amount of soft pow-
dery lime; calcareous; moderately alkaline; gradual,
smooth boundary.

Cca—48 to 60 inches, mottled, light yellowish-brown and olive-
yellow clay loam; few, fine, brownish-yellow mottles
in lower part; structureless (massive) ; hard, friable,
sticky and plastic; few fine roots in upper 2 inches;
common masses of powdery lime and few calcium car-
bonate concretions; calcareous; moderately alkaline.

The A horizon ranges from 10 to 16 inches in thickness. It
is dark gray, dark grayish brown, or very dark grayish brown.

The B2 is 16 to 39 inches in thickness. It is light yeilowish
brown or light olive brown and has few to common mottles
of light gray, dark grayish brown, dark brown, or light yellow-
ish brown.

The C horizon is mottled in shades of gray, olive, yellow,
and brown.

Venus complex, 5 to 15 percent slopes (VeE},—This
complex consists of sloping to moderately steep soils on
uplands (fig. 13). The areas are irregular in shape. They
are mostly long and narrow and generally follow the con-
tour of the land. The areas average 70 acres in size,

Venus soils make up about 54 percent of the complex,
Bonham soils 16 percent, a limestone ledge or outcrop,
10 percent, and less extensive soils, 20 percent. Venus
soils and the less extensive soils occupy areas below the
limestone outcrop. Bonham soils occupy areas at the lower
clevations and the sides of drainageways. The limestone
outcrop occurs in long, narrow areas on the higher eleva-
tions in the complex.

Included with these soils in mapping are areas of Chick-
asha and Heiden soils. These included soils make up about
10 percent of any mapped area.

All of these soils are used as range. Capability unit
VIe-2; pasture and hay group 7D; Loam range site,

Wilson Series

The Wilson series consists of deep, somewhat poorly
drained soils. The soil surface is convex to plane. glopes

Figure 13.—Typical landscape of Venus complex, 5 to 15 percent
slopes.
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are predominantly O to 3 percent, but in places they are
agmuch as 5 percent. These soils arve very slowly permeable
and have high available water capacity.

In a representative profile the surface layer is dark-
gray to very dark gray, firm clay loam about 8 inches
thick. The next layer is dark-gray, very firm clay in the
upper 20 inches and mottled, very firm clay that is grayish
brown in the upper part and light brownish gray in the
lower part in the next 20 inches. The underlying material
to a depth of 60 inches is mottled olive-yellow, light
brownish-gray, light olive-gray, and light olive-brown,
firm, moderately alkaline clay.

Representative profile of Wilson clay loam, 1 to 8 per-
cent slopes (200 feet southwest of fence along county road,
L8 miles northwest of intersection of State Highway 22
and Farm Road 1839 northwest of Corsicana, then 1.8
miles southeast and 0.8 mile southwest) :

Ap—0Qto 8 inches, dark-gray (10YR 4/1.53) clay loam, very dark
gray (10YR 3/1.6) moist; structureless (massive) ;
weink, subaogular blocky, strueture; very hard, firm,
sticky and plastic; few fine roots: fow quartz pebbles
a8 much as 1 inch in dizmeter; neutral; abrupt,
smooth boundary,

Al—3 to 8 inches, very dark gray (10YR 3/1.5) clay loam,
black (10¥YR 2/1) moist; structureless (massive);
weak, subangular blocky structure; very hard, firm,
sticky and plastie; few fine roots ; common quartz peb-
bles as much as 1 inch in diameter; neutral; abrupt,
wavy boundary,

B21tg—8 to 20 inches, dark-gray (10YR 4/1.5) clay, very dark
grayish brown (10¥R 3/2) moist; moderate, medium,
blocky structure; extremely hard, very firm, vory
sticky and very plastic; few fine roots; elay films on
ped faces; few quartz pebbles as much as one-fourth
inch in diameter; mildly alkaline; gradual, wavy
boundary.

B22tg—20 to 28 inches, dark-gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate, medium, blocky
structure ; extremely hard, very flrm, very sticky and
very plastic; clay films on ped faces; few fine Toots;
few quartz pebbles as much as one-fourth inch in diam-
eter; few, very fine, white, noncaleareous econcre-
tions; few, fine, ealcium carbonate concretions ; mildly
alkaline; gradual, wavy boundary.

B23tg—28 to 36 inches, grayish-brown (IOYR 5/2) elay, dark
grayish brown (10YR 4/2) moist: few, medium, dis-
tinet, light olive-hrown mottles; wenli, blocky strue-
ture; extremely hard, very firm, very stleky and very
DPlastie; few fine roots; few siliceous pebbles as much
ag one-fourth inch in diameter ; common calciam ear-
bonate concretions; few, fine, white, noncaleareous
concretions ; mildly alkaline; gradual, wavy houndary.

B3g—36 to 48 inches, light brownish-gray (2.5Y 6/2) clay,
grayish brown (2.5Y 5/2) moist; many, fine, distinet,
olive-yellow mottles; weak, blocky sfructure; ex-
tremely hard, very firm, very sticky and very plastle;
few fine iron concretions; few siliccons I:ebbles as
much ag 1 inch in dismeter; many caleium carbonate
concretions and masses of powdery lime; mildly alka-
line; diffuse, wavy boundary.

C—48 to 60 inches, mottled olive-yellow, light hrownish-gray,
Mght olive-gray, and light olive-brown clay ; stricture-
less (massive} : very hard, firm, very sticky and very
plastie; cominon masses of powdery lime, and few eal-
cium carbonate concretions; ealeureous: tnoderately
allkaline.

The A hotizon ranges from 2 to 18 inches in thickness. It is
gray, dark gray, very dark gray. dark grayish brown, very
dark grayish brown, or grayish brown. Texture ranges from
elay loam to fine sandy loam. Reaction ranges from neutral to
medinm aecid,

The B2tg horizon ranges from 14 1o 42 inches in thickness.
It is dark gray, very dark gray, dark grayish brown, or light
brownish gray. The B3g horizen ranges from 6 to 18 inches

in thickness. It is dark grayish brown, light brownish gray,
gray, light gray, yellowish brown, dark gray, olive gray, or
olive, Muttles are in shndes of gray, yellow, brown, and olive.
The structure is bloeky to subangular blocky. Siliceous peb-
bles, caleium carbonate concretions, iron conerctions, and clay
films generally are present. Reaction ranges from slightly acid
to moderniely alkaline and ealearveous.

The C horizon is mottled in shades of gray, yellow, brown,
and olive. Texture ls elay or silty clay.

Wilson very fine sandy loam, ¢ to 1 percent slopes
IWIA).—This nearly level soil is on uplands. It occupies
broad watershed divides or arcas adjacent to streams. The
areas are irregular in shape, generally oval to oblong, and
they average about 40 acres in size,

The surface layer is grayish-brown, very friable very
fine sandy loam about 6 inches thick. The next layer is
dark-gray, very firm clay about 18 inches thick. The next
lower layer is light gray, very firm elay about 18 inches
thick, The underlying material is mottled light gray, light
olive brown, and grayish brown, very firm clay to a depth
of about 60 Inches,

Included with this soil in mapping are arcas of Crockett
and Okemah soils.

About 90 percent, of the acreage of this soil is in pasture
and the rest is cnltivated. In some areas natural drains
oceur that head at the fringe of soil areas on watershed
divides. Some areas adjacent to streams have o few short
gullies caused by runoff from steeper slopes. Capability
unit I11s-3; pasture and hay group 8A ; Grayland range
site,

Wilson very fine sandy loam, 1 to 3 percent slopes
(WIB).—This gently sloping soil is on uplands. The soil
ureas are irrcgular in shape and average about 20 acres
in size. Natural drains are common within the areas.

The surface layer is grayish-brown, friable, very fine
sandy loam about 10 inches thick. The next layer is very
dark grayish-brown, very firm clay about 28 inches thick.
The next lower layer is yollowish-brown clay mottled in
shades of gray, yellow, and brown. It is about 16 inches
thick. The nunderlying material is mottled, light yellowish-
brown and yellow, very firm clay that extends fo a depth
of about 60 inches.

Included with this soil in mapping are areas of Crockett
and Bonham soils,

About 90 percent of the acreage of this soil is in pasture
and range, and the rest is cultivated. The hazard of crosion
is moderate. A few short, shallow gullies occur in some
places. Capability unit TITe-1; pasture and hay group 84 ;
Grayland range site.

Wilson clay loam, 0 to 1 percent slopes (WnA).—This
nearly level soil occupies broad upland areas and smaller
areas at the heads of drainageways. The soil areas are ir-
regular in shape and avernge about 55 acres in size.

The surface Jayer is dark grayish-brown, frinble clay
loam about 10 inches thick. The next layer is very dark
gray, very firm clay about 24 inches thick. The next lower
layer is dark-gray, very firm clay about 16 inches thick.
The underlying material is gray, very firm, calcareous clay
that extends to a depth of about 60 inches.

Included with this soil in mapping are areas of Burle-
son, Crockett, and Okemah soils, These included soils malke
up about 10 percent of any mapped area.

About 60 percent of the acreage of this soil is in pasture,
and the rest is cultivated. Capability unit ITIs-8 ; pasture
and hay group TH; Grayland range site.
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Wilson clay loam, 1 to 3 percent slopes (WnBl.—This
gently sloping soil is on uplands. The areas are irregular
in shape and average about 40 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are arcas of Bonham,
Burleson, Crockett, Heiden, and Houston Black soils.
These included soils make up about 12 percent of any
mapped area.

About 75 percent of the acreage of this soil is in pasture,
and the rest is cultivated. This soil has a moderate hazard
of erosion, Capability unit ITTe-1; pasture and hay group
7IL; Grayland range site.

Wilson clay loam, 3 to 5 percent slopes (WnC).—This
gently sloping soil occupies the sides of upland drainage-
ways. The areas gencrally follow the contour of the land..
They generally are irregular in shape, and long and nar-
row. The arveas average about 25 acres in size.

The surface layer is very dark gray, firm clay loam
about 4 inches thick. The next layer is dark-gray, very firm
clay about 32 inches thick. The next lower layer is dark
grayish-brown, very firm, mildly alkaline clay that has
yellowish-brown and olive-gray mottles. Tt is about 18
inches thick. The underlying material to a depth of about
60 inches is light olive-gray, firm, moderately alkaline
silty clay.

Included with this soil in mapping are arcas of Crockett,
Heiden, and Iouston Black soils. These included soils
make up abont 12 percent of any mapped area.

About 90 percent of the acreage of this soil is in pasture,
Some of this acreage formerly was cultivated. The hazard
of erogion is severe. Capability unit IVe-1; pasture and
hay group 7I; Grayland range site.

Wilson elay loam, 2 to 5 percent slopes, eroded
(WnC2).—This gently sloping upland soil generally occu-
pies the steeper part of the landscape between gently
sloping soils on uplands and natural drainageways, but in
places it is on the upper part of side slopes above more
sloping soils. The areas are long and narrow and generally
follow the contour of the land. The areas average 15 acres
in size.

The surface Inyer is dark-gray, firm clay loam about 4
inches thick. The next layer 1s davk-gray, very firm clay
about. 23 inches thick, The next lower layer is dark grayish-
brown very firm clay that has light olive-brown mottles.
Tt is 16 inches thick. The underlying material is light-gray,
very firm, calearcous clay to a depth of about 60 inches.

Included with this soil in mapping are areas of Crockett
and Heiden soils. These included soils muke up about 12
percent of any mapped area.

Most of the acreage of this soil formerly was cultivated.
About. 5 percent of the acreage is now caltivated and 95
percent is in pasture. The areas of this soil have been dam-
aged by either sheet or gully erosion or by both. The gullies
are shallow, short, broad, and V-shaped. They are 10 to 45
feet wide and 1 to 2 feet deep. Capability unit TVe-5;
pasture and hay group 7I; Grayland range site.

Use and Management of the Soils

The soils of Navarro County are used mainly for eulti-
vated crops, pasture, and range. This section tells how
the soils are managed for these purposes and also for wild-
lifs, for engineering, and for town and country planning.

A table gives estimated yields of the prineipal crops grown
in the county.

First the capability classification used by the Scil Con-
servation Service is briefly explained, then management
of the soils for the various uses is described. In discussing
the use of the soils for crops, for pasture and hay, for
range, and for wildlife, the procedure is to describe groups
of soils that have similar uses and that require similar
management, and then to suggest management suitable
for the group.

Management of the Soils for
Crops and Pasture*

The capability units in the county are described in the
pages that follow and suggestions for nse and management
of the soils are given. In general, the soils in classes I
through IV arc nsed mainly for cotton, grain sorghum
corn, and hay, and the soils in classes V and VI are use
mostly for pasture and range. ,

The names of all the soils in any given capability unit
can be obtained by referring to the Guide to Mapping
Units at the back of this survey. The capability units are
not numbered consecutively, because not all of the units
used in Texas are in this county.

Capability grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The groups
are made according to the limitations of the soils when
used for field erops, the risk of damage when they are used,
and the way they respond to treatment. The grouping does
not taken into account major and generally expensive land-
forming that would change slope, depth, or other charac-
teristics of the soils; does not take into consideration pos-
sible but unlikely major reclamation projects; and does
not apply to horticultural crops or other ¢rops requiring
specia] management.

Those familiar with the capability classification can in-
for from it muneh about the behavior of soils when used for
other purposes, but this classification is not a substitute for
interpretations designed to show suitability and limitations
of groups of soils for range, for forest trees, or for en-
gineering.

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

CaraptLrTy CLasses, the broadest groups, are designated
by Roman numerals I through VIIL The numerals indi-
cate progressively greater limitations and narrower choices
for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

Class 111 seils have severe limitations that reduce the
choice of plants, require special conservation prac-
tices, or both.

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

By Jerry WALLER, agronomist, Soil Conservation Service.
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Class V soils are not likely to erode but have other lim-
itations, impractical to remove, that limit their
use largely to pasture, range, woodland, or wild-
life.

Class VT soils have severe limitations that make them
generally unsuited to cultivation and limit their
uie largely to pasture or range, woodland, or wild-
life.

Class VII soils have very severe limitations that make
them unsuited to cultivation and that restrict their
use largely to pasture or range, woodland, or wild-
life. (None in this county.)

Class VIIT soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife, or water
supply, or to esthetic purposes. (None in this
county.)

Carasirry SuncLassEs are soil groups within one class;
they are designated by adding a small letter, e, 1, s, or ¢,
to the class numeral, for example, IIe. The letter e shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained ; w shows that water in
or on the soil interferes with plant growth or cultivation
(In some soils the wetness can be partly corrected by arti-
ficial drainage) ; ¢ shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the chief
limitation 1s 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 1, s, and ¢, because the soils
in class V are subject to little or no erosion, though they
have other limitations that restrict their use largely to
pasture, range, woodland, wildlife, or recreation.

CarasiTy Unrrs 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 sim-
ilar management, and to have similar productivity and
other responses to management. Thus, the capability unit
1S a convenient grouping for making many statements
about management of soils. Capability units are generally
designated by adding an Arabic numeral to the subclass
symbol, for example, ITe-3, or ITTe-6. Thus, in one symbol,
the Roman numeral designates the capability class, or de-
gree 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 capabil-
ity unit within each subclass.

CAPABILITY UNIT I-1

In this unit are deep, nearly level bottom-land soils that
have a clay loam surface layer. Permeability is moderate,
and available water.capacity is high.

The principal crops are cotton, grain sorghum, and corn.
Alfalfa and small grain are also grown. Including ferti-
lized sorghum or small grain in the rotation in the crop-
ping system and returning residue from these crops to the
soils help to maintain fertility and to improve tilth. Crops
on these soils respond well to applications of fertilizer.

CAPABILITY UNIT I-2

In this unit are deep, nearly level bottom-land soils that
have a friable loam to fine sandy loam surface layer, Per-
meability is moderate, and available water capacity is high.
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The principal crops are cotton (fig. 14) and grain sor-
ghum. Small acreages of corn, small grain, and alfalfa are
also grown. Using a cropping system that includes ferti-
lized sorghum or small grain in the rotation and return-
ing residue from these crops to the soils help to maintain
fertility and to improve tilth. Crops on these soils respond
well to applications of a complete fertilizer.

CAPABILITY UNIT i-3

The only soil in this unit is Freestone fine sandy loam,
0 to 1 percent slopes. It has a very friable fine sandy loam
surface layer about 18 inches thick. Permeability is slow,
and available water capacity is high.

The principal crops are grain sorghum, hay crops, and
cotton. Using a cropping system that includes fertilized
sorghum or small grain in the rotation and returning resi-
due from these crops to the soil help to maintain fertility
and to improve tilth. Crops on this soil respond well to
applications of fertilizer.

CAPABILITY UNIT I+

The only soil in this unit is Okemah loam, 0 to 1 percent
slopes. It has a loam surface layer over clayey lower layers.
Available water capacity is high. The principal crops are
cotton, grain sorghum, corn, and oats. Using a cropping
system that includes fertilized sorghum or small grain in
the rotation, and veturning residue from these crops to
the soil help to maintain fertility and to improve tilth.
Crops on this soil respond well to applications of fertilizer.

F

Figure 14.~—Cotton on Bunyan loam, calcareous variant.
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CAPABILITY UNIT Ile-1

In this unit are deep soils that have a clay surface layer.
These soils are very slowly permeable. Available water
capacity is high. The hazard of erosion is moderate.

The principal crops are cotton and grain sorghum. Small
grains, corn, and winterpeas are also grown. Using a crop-
ping system that includes fertilized sorghum and small
grain in the rotation, and returning residue from these
crops to the soil help to maintain fertility and to im%ro ve
tilth. Keeping residue on the surface of these soils helps
to control water erosion.

Contour farming (fig. 15) and terracing are needed on
these soils. Providing diversion terraces and grassed water-
ways help to remove outside or excess runofl water.

CAPABILITY UNIT Ile-3

In this unit are deep soils that have a fine sandy loam
surface layer. Availagle water capacity is moderate to
high. The hazard of water erosion is moderate.

The principal crops are grain sorghum, corn, and hay
crops. Small grain for grazing is also grown. Using a
cropping system that includes fertilized sorghum or small
grain in the rotation, and returning residue from these
crops to the soils help maintain fertility and improve
tilth, Keeping residue on the surface of these soils helps to
control water erosion. Crops on these soils respond well to
applications of a fertilizer that contains nitrogen, phos-
phorus, and potassium.

Contour farming and terracing are needed on these
soils. Providing diversion terraces and grassed waterways
help to remove outside or excess runoff water.

CAPABILITY UNIT [ITe-5

The only soil in this unit is Bonham loam, 1 to 3 percent
slopes. It has a loam surface layer. Available

water capacity is high. The hazard of water erosion is
moderate, _
The principal crops are cotton and grain sorghum.

-
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Figure 15—Contour rows of cofton and mile on Houston Black

clay, 1 to 3 percent slopes. In the foreground is a bermudagrass
waterway. '
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Corn, small grain, vetch, and winterpeas are also grown.
Applications of a fertilizer that contains nitrogen, phos-
phorus, and potassium are needed. Using a cropping sys-
tem that includes fertilized sorghum and small grain in
the rotation, and returning residue from these crops to the
soil help to maintain fertility and to improve tilth.
Leaving residue on the surface of the soil helps to control
water erosion.

Terracing and contour farming are needed on these
soils. Providing grassed waterways helps to carry off ex-
cess water from the terraces.

CAPABILITY UNIT Ilw-1

In this unit are deep, nearly level bottom-land soils that
have a thick, very dark gray clay surface layer. These
soils s}m}re very slowly permeable. Available water capacity
is high.

T}gle principal crops are grain sorghum, cotton (fig. 16),
corn, small grain, and forage crops. These soils dry slowly
because they have a high content of clay and slow internal
drainage. They generally are too wet when cultivated,
resulting in a poor physical condition, such as a plowpan.
Using a cropping system that includes fertilized sorghum
or small grain in the rotation and returning residue from
these crops to the soil help to maintain fertility and to im-
prove tilth. Crops on these soils respond well to applica-
tions of fertilizer that contains nitrogen and phosphorus.

In some places diversion terraces are needed to control
outside runoff water. In some areas grassed waterways
are needed to provide safe outlets for the disposal of water
from the diversion terraces.
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CAPABILITY UNIT ITw-2

In this unit are deep, nearly level soils that have a very
dark gray clay surfuce layer. These soils are very slowly
permeable. Available water capacity is high.

The principal crops are grain sorghum, cotton, forage
crops, corn, and small grain. These soils dry slowly because
they have a high content of clay and slow internal drain-
age. They generally are too wet when cultivated, resulting
in & poor physical condition, such as a plowpan. Using a
cropping system that includes fertilized sorghum or small
grain in the rotation and returning residue from these
crops to the soils help to maintain fertility and to improve
tilth. Crops on these soils respond well to applications of
fertilizer that contains nitrogen and phosphorns.

In some places diversion terraces are necded to control
outside runofl water. Tn some felds grassed waterways are
needed to provide safe outlets for the disposal of water
from the diversion terraces.

CAPABILITY UNIT IIs-3

In this unit are deep, nearly level to gently sloping soils
that have a loamy fine sand surface layer. These soils are
moderately to moderately slowly permeable. Available
water capacity is low, and the hazard of water erosion is
slight.

The principal crops are grain sorghum, hay crops, and
corn. Crops on these soils respond well to applications of
fertilizer that contains nitrogen, phosphorus, and potas-
sium, Using a cropping system that includes fertilized
sorghum or small grain in the rotation and returning resi-
due from these crops to the soils help to maintain fertility
and to improve tilih.

CAPABILITY UNIT Ille-1

In this unit are deep, gently sloping seils that have a
clay loam to fine sandy loam surface layer. These soils are
very slowly permeable. The hazard of erosion is moderate.

The principal crops are cotton, grain sorghum, small
grain, and corn, Crops on these soils respond well to fer-
tilizers that contain nitrogen, phosphorus, and potassium.
Using a cropping system that includes fertilized sorghum
or small grain in the rotation and returning residue from
these crops to the soils help to maintain fertility and to
improve tilth. Keeping residne on the surface of these
soils helps to control erosion.

Terraces and contour farming are needed on these soils.
Providing grassed waterways Lielps to remove runoff water
from the terraces.

CAPABILITY UNIT Ille-2

‘These are deep, gently sloping clay soils. They are very
slowly permeable. If dry, the soils form a granular mulch
on the surface and wide cracks occur. In many areas root
vot is a concern in management. The hazard of erosion
is moderate. Available water capacity is high,

The principal crops are gramn sorghum, cotton, and
small grain, Using a cropping system that includes fer-
tilized sorghum or small grain in the rotation and return-
ing residue from these crops to the soils Lelp to maintain
fertility and to improve tilth, Keeping residue on the sur-
face of these soils helps to control erosion. Crops on these
soils respond well to fertilizer that contains nitrogen and
phosphorus,
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Contour farming, terracing, and grassed waterways are
neaded on these soils to control excess runoff from the
terraces.

CAPABILITY UNIT Ilfe3

In these units are deep, gently sloping, clay soils that are
very slowly permeable. Available water capacity is high.
If dry, the soils form a granular mulch on the surface
and wide cracks occur. In many areas root rot is a con-
cern in management, The hazard of further erosion is
moderate. The soil arcas are dissected by broad, V-shaped
gullies. )

The principal crops grown are cotton, grain sorghum,
small grain, and hay crops. Using a cropping system that
includes fertilized sorghum or small grain in the rotation
and returning residue from these crops to the soil help
to maintain fertility and to improve fertility. Keeping
residue on the surface of these soils helps to control erosion,
Crops on these soils respond well to fertilizer that con--
tains nitrogen and phosphorus.

Contour farming, terracing, and grassed waterways are
needed to help remove excess runoff water,

CAPABILITY UNIT Illc~4

In this unit are deep and moderately deep, gently slop-
ing, well-drained clay loams that are moderately per-
meable. Available water capacity is low to high, The
erosion hazard is moderate. Crops on these soils are subject
to root rot,

The principal crops are grain sorghum, such hay crops
as sorghum and johnsongrass, and small grain for grazing.
Leaving all residue from these crops on the surface helps
to control erosion and also adds organic material. Crops
on these soils respond well to nitrogen and phosphorus.

Terraces and contour farming are needed on these soils
to help to control erosion. Providing grassed waterways
helps to remove excess runoff water from the terraces.

CAPARBILITY UNIT 1He-6

Konawa fine sandy loam, 3 to § percent slopes, is the
only soil in this unit. It is moderately permeable. The ero-
sion hazard is moderate to severe. Available water capacity
is moderate,

The principal crops are hay crops and some grain
sorghum. Keeping residue from these crops on the surface
of these soils hel ps to control water erosion. This practice
flso helps to maintain or to improve soil tilth. Crops on
these soils respond well to applications of fertilizer con-
taining nitrogen, phosphorus, and potassium.

CAPABILITY UNIT TIle-7

The only soil in this unit is Konawa fine sandy loam, 5
to 8 percent slopes, eroded. It is moderately permeable,
Available water capacity is moderate. The hazard of
erosion 1s severe, and sheet und gully erosion occur in most
areas.

The principal crop is sorghum for hay and grain. Using
& cropping system that includes fertilized sorghum or
small grain in the rotation and returning residue to the
soil helps to maintain fertility and to improve tilth. Keep-
ing residue on the surface of the soil helps to control ero-
sion, Crops on these soils respond well to applications of
fertilizer that contains nitrogen, phosphorus, and potas-
sium,
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Terracing and contour farming are needed on these soils
to help to control erosion. Providing grassed waterways
helps to remove excess runoff water from the terraces.

CAPABILITY UNIT Ille-8

The only soil in this unit is Stidham loamy fine sand, 1
to 5 percent slopes. Available water capacity is low. The
hazard of water erosion is slight.

The principal crops grown are grain sorghum, hay, cot-
ton, and corn. Crops on these solls respond well to fer-
tilizers that contain nitrogen, phosphorus, and potassium.
The residue produced by these crops should be returned
to the soil to.main fertility and to improve tilth.

CAPABILITY UNIT TIIw-1

The only soil in this unit is Lufkin fine sandy loam,
0 to 1 percent slopes. Permeability is very slow. Available
water capacity is high.

The principal crops are grain sorghum, hay, cotton,
and corn. Crops on these soils respond well to applications
of fertilizer that contains nitrogen, phosphorus, and
potassium. A suitable cropping system is one that provides
a large amount of residue. When left on the surface of the
soils after harvest and later plowed into the first few
inches of the soil, the residue of these crops helps to
maintain fertility and to improve tilth.

CAPABILITY UNIT IIls-1

In this unit are deep soils that have a fine sandy loam
surface layer and clayey lower layers. These soils are very
slowly permeable; available water capacity is low to high.

The principal crops are cotton (fig. 17), grain sorghum,
corn, and hay crops. Crops on these soils respond well to
applications of fertilizer that contains nitrogen, phos-
phorus, and potassium. A suitable cropping system is one
that provides a large amount of residue. When left on the
surface of the soils after harvest, the residue of these crops
helps to control erosion, to maintain fertility, and to im-
prove tilth.

£

Figure 17.—Field of Tabor fine sandy loam, 0 to 1 percent slopes,
bedded in preparation for cotton,

e . Y

CAPABILITY UNIT IIIs-2

The only soil in this unit is Patilo loamy fine sand,
1 to 8 percent slopes. It is moderately slowly permeable.
Available water capacity is low. This soil is susceptible
to soil blowing.

The principal crops are sorghum, corn, cotton, and
watermelons, Crops on these soils respond well to appli-
cations of fertilizer that contains nitrogen, phosphorus,
and potassium. A suitable cropping system is one that
provides a large amount of residue. When left on the sur-
face of the soil after harvest, and later plowed into the
first few inches of the soil, the residue of these crops helps
to maintain fertility and to improve tilth,

CAPABILITY UNIT IIIs-3

In this unit are deep, nearly level upland soils that have
a fine sandy loam or clay loam surface layer. Permeability
is very slow, and available water capacity is high.

The principal crops are grain sorghum, cotton, small
grain, and hay crops. Using a cropping system that in-
cludes fertilized sorghum and grains and returning resi-
due from these crops to the soil helps to maintain fertility
and to improve tilth.

CAPABILITY UNIT IVe-1

In this unit are deep, gently sloping soils that have a
surface layer of clay or loam or fine sandy loam. Available
water capacity is moderate to high. The hazard of erosion
is severe.

The principal crops are grain sorghum, hay crops, and
forage sorghum. Leaving residue from these crops on the
surface of the soils helps to maintain fertility, to improve
tilth, and to control water erosion. These soils respond well
to applications of fertilizer that contains nitrogen, phos-
phorus, and potassium. These soils are well suited to grass.

Such erosion-control structures as terraces and grassed
waterways help to remove excess runoff water.

CAPABILITY UNIT IVe-2

In this unit are deep, gently sloping to sloping, calcare-
ous clay soils. They are very slowly permeable. Available
water capacity is high. Runoff is rapid, and some of the
soils are eroded. If dry, the soils form a granular mulch
on the surface, and wide cracks form. In many areas root
rot is a concern of management.

The principal crops are grain sorghum, small grain, hay
crops, and cotton. Crops on these soils respond well to
applications of fertilizer that contains nitrogen and phos-
phorus. Returning residue of crops to these soils through-
out most of or all of the year helps to maintain fertility,
to improve tilth, and to control erosion. Terraces are need-
ed on these soils to help control erosion, and grassed water-
ways are needed to remove excess runoff water. These soils
are well suited to grass.

CAPABILITY UNIT IVe-3

In this unit are deep, gently sloping to sloping soils that
have a clay loam or fine sandy loam surface layer. These
soils are moderately permeable. Available water capacity
is high. The hazarg of erosion is moderate to severe.

The principal crops are sorghum and hay crops. Leav-
ing residue from these crops on the surface of the soils
helps to maintain fertility, to improve tilth, and to con-
trol erosion. Crops on these soils.respond well to fertilizer
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that contains nitrogen, phosphorus, and potassium. These
soils are well suited to grass.

Terraces, waterways, and other erosion-contrel struec-
tures are needed on cultivated areas.

CAPABILITY UNIT TVe-5

In this unit are deep, gently sloping soils that have a
surface layer of clay loam to fine sandy loam. Available
water capacity is high. The hazard of erosion is severe,
and all of these soils are eroded.

Only a small percentage of the acreage of these soils is
now cultivated, though formerly most of the acreage was
cultivated. The principal crops arc cotton, grain sorghum,
and hay crops. Crops on these soils respond well to ferti-
lizer that contains nitrogen, phosphorus, and potassium.
Leaving residue from these crops on the surface of the
soils helps to maintain fertility, to improve tilth, and to
control erosion.

Terraces and grassed waterways are needed to help to re-
move excess runoff water.

CAPABILITY UNIT Vw-1

In this unit are deep fine sandy loams to clays on bot-
tom lands. Available water capacity is high. These soils
are subject to flooding too frequently to be suitable for
cultivated crops. Most areas can support an excellent cover
of vegetation,

These soils are suitable for pasture, range, wildiife
habitat, and recreational areas.

Maintaining a vegetative cover on these soils is essen-
tial. Pasture plants on these soils respond well to ap-
plications of fertilizer.

CAPABILITY UNIT VIe-1

In this unit are decp to moderately deep, gently sloping
to strongly sloping soils that have a fine sandy loam to clay
surface layer. These soils are very slowly permeable. Avail-
able water capucity is low to high. Some areas are severely
eroded.

The soils of this unit are suitable for pasture, range,
wildlife habitat, and recreation.

Natural vegetation needs to be maintained on these soils,
Pasture plants on most of these soils respond well to
applications of fertilizer containing nitrogen, phosphorus,
and potassium. Maintaining a cover of plants on the
areas of thesc soils helps to control erosion.

CAPABILITY UNIT VIe-2

In this unit are sloping to moderately steep soils that
have a fine sandy loam to clay surface layer, These soils
are moderately permeable to very slowly permeable, Avail-
able water capacity is high. Some areas are croded.

These soils are snitable for pasturc, range, wildlife
habitat, and recreation areas. Pasture plants on these soils
respond well to applications of fertilizer.

A natural vegetative cover needs to be maintained or im-
proved on these soils. Maintaining a vegetative cover on
the areas of these soil helps to control erosion.

CAPABILITY UNIT VIw-1
The only soil in this unit is Tuckerman loam, ponded.

This nearly level soil is poorly drained and slowly perme-
able, It occnpies low-lying areas.

This soil is suitable for pasture, range, and wildlife
habitat. Tuckerman loam, ponded, must be artificially
drained before it can be usegl for pasture. Pasture plants
on this soil respond well to applications of fertilizer that
contains nitrogen, phosphorus, and potassium,

CAPABILITY UNIT Vis-1
The only soil in this unit is Purves rocky clay, 1 to 5
percent slopes. Tt is shallow and moderately slowly per-
meable. Available water capacity is low. Most areas sup-
port a good cover of native vegetation,
This soil is suitable for range or for wildlife habitat.
The natural vegetative cover needs to be maintained
or improved. Plants on this soil respond well to applica-
tions of fertilizer that contains nitrogen and phosphorus.
Maintaining a vegetative cover helps to control erosion.

Estimated yields

Estimated yields of the principal erops grown in Na-
varro County, under a high level of management, are
shown in table 2. The cstimates are based on the results
of research and on information received from farmers and
others who have knowledge of the soils and yields in the
count.y.

The high level of management of cropland includes all
of the best known methods of farming. The practices used
under this level of management are:

1. Rainfall is conserved by using all necessary con-
servation practices. Among these practices are a.
properly maintained terrace system, contour farm-
mg, and stubble mulching,

2. Crc1>p residue is managed for effective erosion con-
trol.

3. Soil fertility is maintained by timely application
of fertilizer in kinds and amounts based on soil
tests and crop needs and by growing and manag-
ing suitable soil-improving crops.

4. Soil tilth is maintained by using a suitable crop-
ping sequence that maintains an adequate supply
of organic matter ; by tilling, harvesting, and graz-
ing at optimum moisture content to avoid soil com-
paction; and by using minimum but timely tillage
to control weeds and prepare o seedbed.

5. Measures nre used consistently and at the proper
time for control of insects, disease, and weeds.

6. Improved crop varieties or strains are used.

Absence of a yield figure indicates the crop is seldom grown
or the soil isnot suitable for its production.

Use of the Soils for Pasture and Hay *

In Navarro County, pasture and hay are important for
livestock production. The present trend is to use areas for
improved pasture and hay that formerly were used for
crops. For the past several years much of the acreage for-
merly nsed for crops is being planted to introduced grasses
cach year. Soil areas in improved pasture and hay crops
are managed for the high production of forage by use of
introduced grasses.

"By JERRY WALLER, agronomist, Soil Conservation Service,
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TABLE 2.—Estimated average yields per acre of the principal crops under o high level of management

[Absence of dats indicates that the erop is not suited to the soil or gencrally is not grown on it]

Boil Cotton Corn Oats Grain Wheat
sorghum
Lb. of lint Bu, Bu, Ly, Bu.
Altoga silty clay, 2 to 5 percent slopes_ _ o oo 240 35 50 3, 400 25
Axtell fine sandy loam, 1 to 3 percent slopes_ _ . oo e 225 30 |- 3,000 | _____.
Axtell fine sandy loam, 3 to 5 percent slopes. .- e 200 20 |- 2,600 (___._._..-
Axtell fine sandy loam, 2 to 5 percent slopes, eroded __ oo e oo
Axtell fine sandy loam, 5 to 12 percent slapes_ .o oo e[ e oo - SRS PR
Bazette silty clay loam, 5 to 20 percent Sl0pes. - oo oo oo |m e |
Bonham loam, 1 to 3 percent slopes. _ o 300 35 50 4, 300 25
Bunyan loam, ealcareous variant. ... e —- 450 65 70 6, 500 35
Burleson clay, 0 to 1 percent slopes. .- e 400 45 55 5, 500 20
Burleson clay, 1 to 3 pereent slopes . o oovo-o-o mmemm—maem 320 3h 50 4, 500 30
Chickasha fine sandy loam, 3 to 8 pereent 8lopes_ - -« oo v ||| o (S (R JE S
Chickasha soils, 5 to 10 percent slopes, eroded—. oo || oo ey [ IR (R
Crockett fine sandy loant, 0 to 1 percent slopes. - oo 300 45 40 4,000 20
Crockstt fine sandy loam, 1 to 3 percent slopes. - - - iooon 300 35 35 4, 000 20
Crockett fine sandy loam, 3 to 5 percent slopes_ oo .- 225 25 30 3, 000 20
Crockett fine sandy loam, 5 to 8 percent slopes_ .-~ - [P RUPI DR UPI U SURRUOR PRSI I -
Crockett soils, 2 to 5 percent slopes, eroded ... - e m - 200 20 30 2, 500 15
Crockett soils, 2 to 8 pereent slopes, severely eroded - ol e
Dougherty loamy fine sand, 0 to 3 percent slopes. - oo oooovmieraa o 250 L O S 4000 [______.__
Ellis clay, 3 to 12 pereent slopes_ - oo RS PN FROUUUUUIIUUINS SRR PRUUp R
Engle clay loam, 1 to 5 percent SIODes. . - oo oo oo mm oo s o ns s e T o
Ferris clay, 3 to 8 percent slopes, eroded . oo -ooooooooaooo 200 30 40 2, 500 20
PFerris and Heiden clays, 5 to 15 percent slopes, eroded . —oomuoon]amamm- R SRR PEDPIDIIUppRvn) (EPRUD U P
Ferris and Feiden stony clays, 8 to 15 percent slopes_ ... _______. [ DRSO (NI PRIt I B
Freestone fine sandy loam, { to 1 percent slopes oo 300 40 oo 4,400 | _._____
Freestone fine sandy loam, 1 to 3 percent slopes. oo 225 30 |ocioomo- 3,800 |- ____
Gowen fine sandy loam_ __ .o e e 400 55 G0 5, 500 30
Gowen fne sandy loam, frequently flooded____ o oo S FROURY FSRPEIIUpRNU FOUp e
Gowen elay I0AM _ _ oo mmme 4560 a0 60 6, 000 30
Gowen elay laam, frequently flooded. . ||| o mm oo
Heiden clay, 1 to 3 percent slopes_ _ . oo oo oo 350 50 60 5, 500 30
Heiden clay, 3to b percent slopes_ oo 300 40 80 4, 500 30
Heiden clay, 3 to 5 percent slopes, eroded. oo 275 40 55 4, 000 25
Heiden ¢lay, b to 8 percent slopes_ - . - oo oo 200 30 50 3, 000 20
Heiden clay, 5 to 8 pereent slopes, eroded. . oo 175 25 45 2, 600 20
Honston Black clay, 0 to 1 pereent slopes_ oo 450 55 65 6, 000 35
Houston Black clay, 1 to 3 percent slopes_ .o 375 a0 60 5, 500 30
Houston Black clay, 3 to 5 percent slopes_ - oo oo 300 40 60 4, 500 30
Houston Black clay, 2 to 5 percent slopes, eroded - 280 35 55 4, 000 25
Houston Black clay, 5 to 8 percent slopes_ .o oo 225 30 50 3, 000 20
Kaufman elay oo e e 450 60 60 6, 000 20
Kaufman elay, frequently flooded - oo oo o e s mm s e | T
Konawa fine sandy loam, 1 to 3 percent slopes_.. o —ooooooo 200 50 oo 4,500 oo _
Konawa fine sandy loam, 3 to 8 percent slopes__ oo 150 25 |- 2,600 |-
Kanawa fine sandy loam, 5 to 8 percent slopes, eroded . o o ___ 125 20 |- 2,200 joceooo-
Lamar clay loam, 3 to 8 percent slopes. o oo i 225 35 40 3, 600 20
Lamar clay loam, 5 to 12 percent slopes, ereded oo (RN [EUENERNEURUPINNY (RUNOUNRSUY (NI UPN] Jrpap e ———
Lufkin fine sandy leam, 0 to 1 percent slopes- v 175 20 |ooooooo- 2,500 |-
Nimred loamy fine sand, 0 to 2 percent stopes_ - mooooaanoo 250 40 |- ____ 4 500 (oo
Okemah loam, 0 to 1 percent SlOPeS_ - oo 350 45 55 5, 500 30
Patilo lonmy fine sand, 1 to 8 percent slopes__. o i 30 (oL 2,800 (.o __
Pursley clay Joam_ . o oo 450 60 60 6, 000 30
Pursley clay loam, frequently flooded__ . o oo s s oo e
Purves rocky clay, 1 10 5 percent slopes___ oo mm ez e oo oo oo mm oo o D | o e
Stidham loamy fine sand, I to 5 percent slopes. oo 250 40 | oo 4,500 |_________.
Tabor tine sandy loam, 0 to 1 percent slopes_ oo 250 35 |- 3,500 (. ____
Trinity oY . oo o oo et wbm e 450 60 70 6. 000 20
Trinity elay, frequently flooded. . oo a i o[ m oo fe s oo (RS PR
Tuckerman loam, ponded_ .. o____ O SRR (EONUPPR Pt BERSE PR
Venus complex, 5 t0 15 percent sIopes- - - oo oo o i ceoammcmmmmm sl e | s o T
Wilson very fine sandy loam, 0 to 1 parcent slopes._ _ ..o oomoomoooao 300 40 4} 4, 000 20
Wilson very fine sandy loam, 1 to 3 percent slopes. . o oo 275 30 35 3, 200 15
Wilson clay loam, 0 to 1 percent slopes._ _ . oo 350 50 50 5, 000 20
Wilson clay loam, 1 to 3 percent slopes_ .o oo 325 40 45 4, 200 20
Wilson clay loam, 3 to 5 pervent slopes. _ oo 250 30 40 3, 000 15
Wilson clay leam, 2 to 5 percent slopes, eroded_ . _oo-.- 225 30 40 3, 000 15
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Among the important grasses are johnsongrass, Coastal
bermudagrass, and common bermudagrass. Increased in-
terest is also being given to indiangrass, kleingrass, and
lovegrass. For profitable production the grasses on most
soils require a fertilization program.

A greater percentage of the acreage of the county is
planted to common bermudagrass and to Coastal bermuda-
grass than to other grasses. Common bermudagrass can be
successfully seeded on sandy soils. Both common bermuda-
grass and Coastal bermudagrass are sprigged. The sprig-
ging method is more successful than other methods on all
soil types.

Pasture and hay groups

This section identifies the soils in Navarro County by
pasture and hay groups according to their suitability for
the production of forage. The soils in each group are
enough alike to be suited to the same grasses, have similar
limitations and hazards, require similar management, and
have similar productivity and other responses to manage-
ment. Thus, the pasture or hay group is a convenient
grouping of soils for their management,

Good management practices for pasture include fertili-
zation, rotational grazing to maintain proper grazing
heights of forage, weed and brush control, and an adequate
water supply. Good management practices for hay include
fertilization and cutting the forage at the correct height
and at the proper stage of growth.

In this subsection, the 16 pasture and hay groups in the
county are described. The production of bermudagrass
under good management is given for each group in animal-
unit-months of production. An animal-unit-month is the
number of months per year that one acre will provide
grazing for one animal, or 1,000 pounds of live weight,
It represents 1,200 pounds of air-dry forage produced.

PASTURE AND HAY GROUP 1A

This group consists of deep, clayey, mildly alkaline to
moderately alkaline, calcareous, bottom-land soils. Many
areas are subject to flooding several times each year.

The soils in this group are clayey throughout the profile.
When these soils are dry, they crack, and water enters the
cracks rapidly. When they are wet, the cracks seal, and
permeability 1s very slow. These soils have high available
water capacity. The expected animal-unit-months of pro-
duction 1s 8.0.

The soils in this group are used for pasture and hay.
Common bermudagrass and Coastal bermudagrass are the
main grasses (fig. 18). Johnsongrass is commonly cut for
hay.

v PASTURE AND HAY GROUP IC

This group consists of loamy, bottom-land soils. These
soils have high available water capacity. Fertilizers that
contain nitrogen and phosphorous are generally needed for
sustained, high forage production.

The soils in this group are used for both pasture and
hay. Common bermudagrass, Coastal bermudagrass or
johnsongrass have a high production potential. The ex-
pected animal-unit-months of production is 8.0.

PASTURE AND HAY GROUP 2zA

Bunyan loam, calcareous variant, is the only soil in this
group. It is deep, loamy, bottom-land soil. It is moderately
permeable and has high available water capacity.

> By AR L Y B I e
r\\",‘_/?'i e et o b g T,

Figure 18.—Cattle grazing in pasture of bermudagrass and dallis-
grass on Trinity clay in pasture and hay group 1A.

This soil is used for pasture and hay. Common bermuda-
grass, Coastal bermudagrass, and johnsongrass are the
main grasses. The average expected animal-unit-months of
production is 7.0.

PASTURE AND HAY GROUP 7A

This group consists of deep, clayey soils that are very
slowly permeable. They have high available water capac-
ity. Fertilizers that contain nitrogen and phosphorus are
generally needed for sustained high forage production.

Common bermudagrass and Coastal bermudagrass are
the main grasses, but increased acreage is being planted in
kleingrass, indiangrass, and lovegrass. About 7.0 animal-
unit-months of production can Ee expected under good
management,

PASTURE AND HAY GROUP 7B

This group consists of clay soils that are very slowly
permeable. Available water capacity is low to high. Plants
on these soils respond if fertilizer that contains nitrogen
and phosphorus is applied.

The soils in this group are used mainly for pasture,
though a few uneroded areas are used for hay. Common
bermudagrass, coastal bermudagrass, and King Ranch
bluestem are the main grasses. Under good management
about 6.5 animal-unit-months of grazing or forage is
produced.

PASTURE AND HAY GROUP 7C
_This group consists of loamy and clayey soils that are
moderately permeable to slowly permeable. The available
water capacity is low to high. Nitrogen and phosphorus
fertilizers are needed for high production.

The soils in this group are used for both pasture and
hay. Common bermudagrass and Coastal bermudagrass
are the main grasses, with inereasing acreage being planted
in Kleingrass, indiangrass, and lovegrass. About 7.0 ani-
mal-unit-months of production can be expected with good
management.
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PASTURE AND HAY GROUP 7D

This group consists of loamy soils that are moderately
permeable. Available water capacity is high.
The soils in this group are well snited to pasture. Coastal
bermudagrass and King Ranch bluestem are the main
rasses. About 5.0 animal-unit-months of grazing or
orage is produced if fertilizer that contains nitrogen and
phosphorus is applied.

PASTURE AND HAY GROUP 7H

This group consists of loamy soils that are ver slowly
permeable. Available water capacity 18 high, Fertilizer
that contains nitrogen, phosphorus, and potassium 18
needed for high forage production. )

The soils in this group are used mainly for pasture.
Coastal bermudagrass (fig. 19) and King Ranch bluestem
are the main grasses. Bahiagrass and lovegrass are gaining
increased use on the soils in this group. Yields of about 5.5
animal-unit-months can be expected under good manage-
ment.

PASTURE AND HAY GROUP 7I

This group consists of loamy soils that are slowly per-
meable to very slowly permeable. Available water capacity
is high. Fertilizer that contains nitrogen, phosphorus, and
potassium is needed.

The soils in this group are used mainly for pasture,
though a few arcas are used for hay. Coastal bermuda-
grass and King Ranch bluestem are the main grasses. A
production of about 4.0 animal-unit-months can be ex-
pected under good management.

PASTURE AND HAY GROUP B8A

The group consists of loamy soils that are deep and very
slowly permeable. Available water capacity is low to high.
A complete fertilizer that contains nitrogen, phosphorus,
and potassium is needed for sustained forage production
at high levels.

Figure 19.—Coastal bermudagrass about 4 months old on Wilson
clay loam, 0 to 1 percent slopes, in pasture and hay group 7H.

SOIL SURVEY

The soils in this group are used for pasture and hay.
Common bermudagrass and Coastal bermudagrass are the
main grasses, Lovegrass and bahiagrass are also grown,
A production of 5.5 animal-unit-months can be expected
witE\ good management.

PASTURE AND HAY GROUP 8B

This group consists of loamy soils that are deep and
very slowly permeable. Available water capacity is mod-
erate'to high.

The soils in this group are used mainly for pasture.
Coastal bermudagrass, lovegrass, and bahiagrass are the
main grasses. A fertilizer that contains nitrogen, phos-
phorus, and potassium is needed for production of about
5.0 animal-unit-months.

PASTURE AND HAY GROUP 8C

This group consists of deep, loamy soils that are mod-
erately permeable to slowly permeable. These soils have
moderate to high available water capacity.

The soils in the group are used for pasture and hay.
Common bermudagrass and Coastal bermudagrass are the
main grasses. Johnsongrass is also grown on the soils in
this group. A complete fertilizer is needed for a production
potential of 6.5 animal-unit-months.

PASTURE AND HAY GROUP BE

The only soil in this group is Tuckerman loam, ponded.
In places the soil surface is wet for several months during
the year. Reaction is acid.

Tuckerman loam, ponded, is used mainly for pasture.
Coastal bermudagrass and bahiagrass are the better
adapted grasses. Generally limestone and a complete ferti-
lizer are needed for a production of 6.5 animal-unit-
months.

PASTURE AND HAY GROUP 9A

This group consists of deep, sandy soils that are mod-
erately permeable to moderately slowly permeable. These
soils have low available water capacity.

The soils in this group are used mainly for pasture, but
some areas are managed for hay. Common bermudagrass
and coastal bermudagrass.are the main grasses. A produc-
tion potential of 6.5 animal-unit-months can be expected if
a complete fertilizer is added at planned intervals during
the growing season.

PASTURE AND HAY GROUP 9B

The only soil in this group is Patilo loamy fine sand,
1 to 8 percent slopes, This deep soil is moderately slowly
permeable. Available water capacity is low.

This soil is used mainly for pasture, but some of the
acreage is in hay. Coastal bermudagrass or lovegrass are
the main grasses. The production potential is about 5.5
animal-unit-months if a program Emt applies complete
fertilizer at intervals during the growing season is used.

PASTURE AND HAY GROUP 13A

The only soil in this group is Purves rocky clay, 1 to 5
percent slopes. This soll is shallow and is moderately
slowly permeable. Available water capacity is low.

This soil is used for pasture and hay. Coastal bermuda-
grass and King Ranch bluestem are the principal grasses.
The ]pr.oductivity potential is about 4.0 animal-unit-
months.
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Use of the Soils for Range *

Livestock farming is an important enterprise in Navarro
County. About 25 percent of the acreage in the county
is used for grazing of native species, Some areas that for-
merly were cultivated are now revegetating by natural
means. Thege areas are not fertilized, and no measures have
been used to control weeds and brush on many of them.

Many farm units in the county have some acreage that
1s managed as range. Many of these units also have some
acreage 1n crops that are grown primarily for producing
forage to supplement the grazing of native rangelands.

The major livestock operation 1s the cow-and-calf enter-
Frise. During years of flzjworable forage production, many

lvestock farmers supplement their operations by raising
;vin(lier stockers, or they carry over calves from the base
rerd.

Several kinds of plant communities are in the county.
The two dominant plant communities ave: (1) Tall grass
Erairie—the climax vegetation is a tall grass prairie of

luestems and associated species—and (2) Savanna—the
climax vegetation is an oak savanna with varions quanti-
ties of grasses (bluestem), grasslike plants (sedgeg), and
forbs (Jespedezas and tickelover) occupying the interven-
ing ground area.

Range sites and condition elasses

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its potential to

roduce native plants. Range sites differ from each other
n their ability to produce a'significant difference in kinds
or proportions of plant species or in total annual yield.
Significant differences are those great enough to require
some variation in management, such as a different rate of
stocking.

Differences in kinds, proportion, and production of
plants which different sites are capable of supporting are
due to differences in environmental factors of soil, topog-
raphy, and climate. Therefore, range sites can be iden-
tified by the kinds of soil known to be capable of pro-
ducing the distinctive potential plant community which
characterizes a specific site.

Most of the rangeland of Navarro County has been
heavily grazed for several generations, or 1t has been
farmed and then returned to native grass. The original
plant cover has been materially altered. Range condition
18 the present state of the vegetation of a range site in
relation to the potential plant cover for that sife. Range
condition measures the degree to which the present plant
composition, expressed in percent, resembles that of the
potential plant community of a range site. Range condi-
tion is divided into four condition classes. A range is in
ewoellent condition if 76 to 100 percent of the vegetation
is the same kind as that in the original stand; it isin good
condition if the percentage is between 51 and 75; in fair
condition if the percentage is between 26 and 50; and in
poor condition if the percentage is 25 or less.

For determining present range condition and for range
management purposes, the plants of the potential plant
community on a range site are grouped in accordance with
their response to continued use of the site. These groups
of plants are decreasers, increasers, and invaders.

‘Dean Issacs, range conservationist, Soil Conservation Service,
helped prepare this seetion.
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Decregser plants are species in the potential plant com-
munity that decrease in relative abundance when such a
community is subjected to continued moderately heavy
to heavy grazing nse. Most decreaser plants have a high
grazing preference and are the first to decrease from ex-
cessive use, The total of all such species is counted in de-
termining mn%e condition. ‘ _

Increaser plants are species present in the potential
plant community that normally increase as the decreasers
are reduced when the community is subjected to continued
moderately heavy to heavy grazing use. Some increasers
with moderately high grazing preference may initially in-
crease and then decrease as grazing pressure continues.
Others of low grazing preference may continue to in-
crease either in actual plant numbers or 1n relative propor-
tions. Only the percentages of increaser plants normally
expected to occur in the potential plant community are
connted in determining range condition.

Inwader plants are not members of the potential plant
community for the site. They invade the community, as a
result of various kinds of disturbances or years of ex-
tremely heavy grazing use. They may be anmuals or peren-
nials and may%e grasses, weeds, or woody plants. Some
have relatively high grazing value, but many are worthless
as forage. Invader plants are not counted 1n determining
range condition.

For most range sites and most range livestock opera-
tions, the higher the range condition class, the greater is
the quality, production, and stability of the available
forage.

Descriptions of range sites

The components of soil mapping units that serve to de-
lineate range sites may consist of one or more soil types,
phases of soil types, complexes of soil types or phases,
undifferentiated units, or miscellaneous land types.

Eight range sites are recognized in Navarro County.
Each site is Jarge enough in acreage to be significant in
farming programs. These sites are deseribed in this sub-
section. Management is also briefly discussed. The pre-
dicted yields during favorable years are given in pounds
of air-dry forage.

BOTTOMLAND RANGE BITE

This site consists of nearly level, deep fine sandy loams
to clays on bottom lands. These soils are subject to ocea-
sional or frequent flooding and receive runoff from ad-
jacent slopes. They have high available water capacity.
Some areas are inundated for several days at a time result-
ing in complete die-out of the grass stand. Sedimentation
and floeding may canse an unstable plant community.

The potential plant community on this site varies be-
cause of variations in the amount of water the soil receives
and the texture of the soils. The ¢limax plant community
on this site is large hardwood trees and varying amounts
of underbrush., If the site is in excellent condition, the
plant community consists of such decreasers as FEastern
gamagrass, Virginia wildrye, switchcane, plumegrass,
beaked panicum, purpletop, little bluestem, and sedges.
Common increaser species are Florida paspalum, vine-
mesquite, low panicum, meadow dropsecd, longleaf uniola,
and stipa. Common invaders are buﬁglograss, gaping pani-
cum, broomsedge, bluestem, perennial three-awn, wind-
millgrass, sunflower, cocklebur, broomweed, ecroton,
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thistles, and sandbur. Many of the seeds are brought in by
runoff water. In some arcas elm, hackberry, ash, honey
locust, bois d’are, pecan, persimmon, dogwood, or redbud
have invaded, and very few desirable plants remain.

The bottom-land site is well suited to livestock and is
often overgrazed. Under such conditions the original pro-
ductive cover is replaced by stands of brush and weeds,
and the value of the site for grazing is diminished. Trees
and brush can.be controlled by basal treatment with oil
and chemicals or by dozing if the stand is not too thick.
The site responds favorably to seeding and resting. Seed-
ing may be limited in areas subject to frequently flooding.

The estimated potential yield of air-dry forage on this
site 1s about 8,500 pounds per acre.

GRAYLAND RANGE SITE

This site consists of nearly level to moderately steep,
deep or moderately deep fine sandy loams to clays. Some
areas are eroded or severely eroded. These soils are slowly
permeable to very slowly permeable. Available water
capacity is high.

The climax vegetation on this site is mid grasses. The
decreasers are little bluestem, indiangrass, big bluestem,
Virginia wildrye, vine-mesquite, Florida paspalum, and
forbs. The increasers consist of side-oats grama, Texas
wintergrass, silver bluestem, longspike tridens, tall drop-
seed, hairy dropseed, low panicum, low paspalum, purp]l)e
three-awn, and plains lovegrass. Common invaders are an-
nual grasses and weeds, windmillgrass, buffalograss, Texas
grama, tumblegrass, western ragweed, pricklypear, post
oak, persimmon, mesquite, elm, hackberry, and hawthorn.

Intensive management is needed to reestablish the de-
creaser plants. In some areas management to get best pro-
duction from Texas wintergrass for cool-season use is
desirable. Controlling mesquite trees that have invaded this
site so that they occupy less than 20 percent of the cover
helps to improve the site for plants that grow well in warm
weather.

The estimated potential yield of air-dry forage on this
site is about 5,000 pounds per acre.

LOAM RANGE SITE

This site consists of nearly level to moderately steep,
deep to moderately deep fine sandy loams to clay loams.
These soils have low to high available water capacity.
They are slowly permeable to moderately permeable.

The climax vegetation on this site is tall grasses. The
decreasers are little bluestem, big bluestem, indiangrass,
Florida paspalum, and forbs. The principal increasers are
Texas wintergrass, side-oats grama, silver bluestem, long-
spike tridens, meadow dropseed, tall dropseed, vine-mes-
quite, low panicum, low paspalum, little barley, and purple
three-awn. Common invaders are annual grasses and
weeds, windmillgrass, buffalograss, Texas grama, tumble-
grass, western ragweed, broomsedge, bluestem, yucca,
pricklypear, elm, hackberry, mesquite, pricklyash, bois
d’arc, honeylocust, and greenbriars (fig. 20).

Recovery of deteriorated ranges on this site can be
speeded up by interseeding to desirable grasses. Areas on
which brush has invaded can be improved by mechanical
or chemical means of brush control, followed by seeding
and deferment. This treatment not only restores produc-
tion. but also provides a better quality of available forage.

Figure 20—Loam range site invaded by weeds, bois d'are, elm,
and hackberry. The soil is Venus clay loam in Venus complex, 5 to
15 percent slopes.

The estimated potential yield of air-dry forage on this
site is about 6,000 pounds per acre.

ROLLING BLACKLAND RANGE SITE

This site consists of nearly level to moderately steep,
deep clays and silty clays. Most of these soils crack when
they are dry, and water enters the cracks rapidly. When
the soils are wet, the cracks seal. Permeability is very slow
to moderate. Available water capacity is high.

The climax vegetation on this site is a true prairie with
oaks, elm, and hackberry occurring in motts and along
draws and small streams. The decreasers are big bluestem,
little bluestem, indiangrass, Virginia wildrye, and forbs.
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The principal increasers are Florida paspalum, side-oats
grama, Texas wintergrass, vine-mesquite, low panicum,
low paspalum, purple three-awn, tall dropseed, meadow
dropseed, and silver bluestem. Common invaders are an-
nual grasses and weeds, Texas grama, windmillgrass, buf-
falograss, hairy tridens, tumblegrass, western ragweed,
fogfruit, milkweed, prickleypear, mesquite, bois d’arc,
elm, hackberry, hawthorn, sumac, and oaks.

Recovery of deteriorated ranges on this site can be
speeded up by interseeding to desirable grasses. Areas
invaded by brush can be improved by mechanical or
chemical means of brush control, followed by seeding and
deferred grazing.

The estlma,te(% potential yield of air-dry forage on this
site is about 6,500 pounds per acre.

SANDY RANGE SITE

The site consists of nearly level to sloping loamy fine
sands. The soils are moderately slow to moderately per-
meable. Available water capacity is low.

The climax vegetation on this site is an open stand of
oak trees shading about 20 percent of the ground and grass
interspersed between and under trees. The decreasers are
little bluestem, indiangrass, beaked panicum, purpletop,
sand lovegrass, and climax forbs. The principal increasers
are tall dropseed, sand dropseed, Carolina joint tail, low
paspalum, longleaf uniola, sedges, woolysheath three-awn,
purple lovegrass, and low panicum. Common invaders are
annual weeds and grasses, red lovegrass, bullnettle, and
broomsedge bluestem. Underbrush is composed of yaupon,
red hawthorn, waxmyrtle, beauty-berry, greenbrier, and
wild berries. Recovery of deteriorated ranges on this site
can be speeded up by interseeding to desirable grasses.
Avrea invaded by brush can be improved by mechanical or
chemical brush control followed by seeding and defer-
ment.

The estimated potential yield of air-dry forage on this
site is about 5,000 pounds per acre.

SANDY LOAM RANGE SITE

This site consists of nearly level to sloping, deep fine
sandy loams. Permeability is very slow to moderate, Avail-
able water capacity is low to high. Most of the acreage
formerly was cultivated. The climax vegetation on this
site is an open stand of oak trees shading about 20 per-
cent of the ground and grass interspersed between and
under trees. The decreases are little bluestem, indiangrass,
beaked panicum, purpletop, Florida paspalum, sand love-
grass, and climax forbs. The principal increasers are low
paspalum, longleaf uniola, Carolina jointtail, purple love-
grass, tall dropseed, meadow dropseed, low panicum, and
sedges. Common invaders are annual weeds and grasses,
red lovegrass, broomsedge bluestem, western ragweed,
American beauty-berry, yaupon, plum, persimmon, post
oak, hickory, red haw, greenbrier, and coralberry.

Recovery of deteriorated ranges in this site can be
speeded up by interseeding to desirable grasses. Areas in-
vaded by brush can be improved by mechanical or chemi-
cal means of brush control, followed by seeding and de-
ferment.

_The estimated potential yield of air-dry forage on this
site 1s about 5,500 pounds per acre.

SHALY HARDLAND RANGE SITE

This site consists of gently sloping to strongly sloping,
moderately deep clays (fig. 21). When these soils are dry,
they crack, and water enters rapidly. When wet, the cracks
seal, and permeability is very slow. Available water capac-
ity is low.

The climax vegetation on this site is mid grasses. The
decreasers are mainly little bluestem, indiangrass, vine-
mesquite, Florida paspalum, and forbs such as scurf-pea
and prairie-clover. The increases are side-oats grama,
Texas grama, silver bluestem, low panicum, low paspalum,
purpletop, three-awn, Wrights three-awn, meadow drop-
seed, hairy dropseed, rought tridens, tall dropseed, Texas
wintergrass, and plains lovegrass. The principal invaders
are annual grasses and weeds, tumblograss, windmill-
grass, hairy tridens, Texas grama, buffalograss, western
ragweed, milkweed, pricklypear, elm, hackberry, haw-
thorn, and mesquite,

Recovery of deteriorated ranges on this site can be
speeded up by interseeding to desivable grasses. Areas in-
vaded by brush can be improved by mechanical or chemi-
cal means of brush control, followed by seeding and de-
ferred grazing.

The estimated potential yield of air-dry forage on this
site is alout 4,000 pounds per acre.

TIGHT SANDY LOAM RANGE SITE

This site consists of nearly level to strongly sloping,
deep fine sandy loams. These soils are very slowly perme-
able. Available water capacity is moderate to high. Most
of the acreage of this site formerly was cu]timtc%l.

The climax vegetation is an open stand of oak trees
shading about 30 percent of the ground and grass inter-
spersed between and under the trees. The decreasers are
Iittle bluestem, indiangrass, beaked panicum, sand love-
grass, Florida paspalum, purpletop, and forbs, The prin-

Figure 21.—An area of Ellis ¢lay, 3 to 12 percent slopes, in the
Shaly Hardland range site.
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cipal increasers are low paspalum, longleaf uniola, Caro-
lina joint tail, purple lovegrass, tall dropseed, meadow
dropseed, low panicum, and sedges. The invaders are an-
nual weeds ang grasses, red lovegrass, broomsedge blue-
stem, western ragweed, American beautyberry, clm, pecan,
post oak, persimmon, and coralberry. o

Recovery of deteriorated ranges on this site can be
speeded up by interseeding to desirable grasses. Areas in-
vaded by brush can be improved by mechanical or chemical
means of brush control, followed by seeding and deferred
erazing (fig. 22). )

The estimated potential yield of air-dry forage on this
site is about 4,500 pounds per acre.

Use of the Soils for Wildlife

This section provides a description of the major wildlife
sites in the county and briefly discusses kinds of wildlife
that inhabit each.

Many farmers and ranchers in Navarro County are find-
ing that, under proper management, the use of the soils for
wildlife is profitable. The demands for places to hunt and
fish are increasing each year, and areas used as wildlife
habitats are providing economic returns to the owners
from hunting and fishing permits. Much of the acreage of
the county is in pasture, range, and formerly cultivated
areas. All these areas are well suited to wildlife. Many of
the cultivated areas are idle or are in crops that provide
seasonal food and cover,

Tn recent years major wildlife species have increased.
Navarro County supports a variety of wildlife. Among
more important animals are rabbit, squirrel, skunk, opos-
sum, coyote, fox, raccoon, and armadillo. The main kinds of
birds are dove, quail, duck, and songbirds. Largemouth
bass, channel catfish, and redear sunfish are suitable for
stoclking farm ponds and lakes. Other native fish are bull-
head catfish and crappie.

Descriptions of wildlife sites

The soils of the county are grouped into four wildlife
sites by soil association. The soil associations are shown
on the general soil map at the back of this survey and are
described in the section “General Soil Map.”

Each site is unique in relief, productivity, kinds and
amounts of vegetation, and species of wildlife that inhabit
the site.

WILDLIFE SITE NUMBER 1

This site consists of nearly level to gently sloping soils
of the Crockett-Wilson and Wilson-Burleson associations.
The areas are dissected by many intermittent streams.

Much of the acreage in this wildlife site had been farmed
at one time, but many fields are now in grass or are idle.
The main crops grown in cultivated areas are cotton, grain
sorghum, corn, and small grain. Annual and perennial
grasses grow in places, and some crops are grown and used
for hay and pasture. Other vegetation consists of post oak,
persimmon, elm, hacltberry, mesquite, paspalum, bluestem,
and three-awn.

Wildlife common on this site are rabbit, coyote, skunk,
and armadillo. A few squirrel and opposum live in wooded
areas along drainageways. Dove and quail are numerous
on this site, and songbirds are common. Migrating ducks

use the many farm ponds and lakes as resting places. Many
of these ponds and lakes are stocked with largemouth bass,
channel catfish, and redear sunfish.

Figure 22,—An area of range on Axtell fine sandy loam, 1 to 3

percent slopes, that has been invaded by post oak (top view). A

similar area that has been cleared of post oak and brush by
mechanical means (bottom view).
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WILDLIFE SITE NUMBER 2

This site consists of nearly level to moderately steep
soils of the Houston Black-Heiden assoctation. The areas
are dissected by intermittent streams.

About half of the acreage in this wildlife site is in cot-
ton, grain sorghum, small grain, and corn. The rest of
the acreage is in open pasture and range. Many areas of
bermudagrass have been established. Other grasses estab-
lished are dropseed, silver bluestem, Texas wintergrass,
little bluestem, indiangrass, and vine-mesquite. Some
areas have o few scattered oak, elm, and hackberry. Vege-
tation on some of the small bottom-land areas and on the
sides of drainageways consists of elm, hackberry, sumac,
haswthorne, and other shrubs.

Rabbit, skunk, and coyote are the main wildlife. The
lack of cover limits the suitability of this site for such wild-
life as squirrel, opposum, fox, and racoon. Dove, gnail,
songbirds, and migrating ducks are common. Farm ponds,
lakes, and reservoirs are stocked with largemouth bass,
channel catfish, and redear sunfish.

WILDLIFE SITE NUMBER 3

This site consists of nearly level to strongly sloping soils
of the Axtell-Konawsa association. The areas are on up-
lands and are dissected by many short, intermittent streams
as side drainageways.

This wildlife site is used mainly for pasture. Some areas
are still in native or cut-over timber of post oak, hickory,
and other hardwoods. Many areas are idle. Only a small
acreage of this site is cultivated. The main crops are grain
sorghum, forage sorghum, and a small amount of small
grain for grazing. Other vegetation is pecan, persimmon,
elm, little bluestem, broomsedge bluestem, johnsongrass,
paspalum, plum, greenbriar, and coralberry.

This site is suitable for nearly all the wildlife in the
county, Rabbit, squirrel, skunk, opposum, coyote, and
armacillo are common on this site. A few fox and racoon
inhabit the heavily wooded areas. Dove, quail, songbirds,
hawks, and owls also are common on this site. Migrating
ducks use the farm ponds as stopover areas. Many of these
ponds are stocked with largemouth bass, channel catfish,
and redear sunfish.

WILDLIFE SITE NUMBER 4

This site consists of nearly level, deep clayey soils of
the Trinity-Kaufman association. The areas of this wild-
life site are along the flood plains of the major streams
throughout the county. Many areas are frequently flooded.

More than half of the acreage of this site formerly was
cultivated, but many of these areas were abandoned be-
cause they are subject to looding. About half of the acreage
of this site is in cotton, grain sorghum, and forage crops.
Muny areas are used for johnsongrass hay, and numerous
bermudagrass pastures have been established. Many fre-
quently flooded areas are wooded, and the stands consist of
elm, hackberry, honeylocust, ash, bois d’arc, pecan, per-
simmon, dogwood, and redbud. Other vegetation consists
of broomsedge, giant ragweed, Virginia wildrye, sunflower,
cocklebur, croton, paspalum, three-awn, and sandbar,

Muny squirrels inhabit the wooded areas of this site,
though populations are larger in fall, when food is plenti-
ful, than in other seasons. Rabbit, skunk, opposum, coyote,
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fox, armadillo, and racoon are numerous. Dove, quail,
songbirds, hawks, and owls are also numerous. Migrating
ducks use the lakes, farm ponds, and large strcam channels
as stopover areas. These lakes, and most of the ponds, are
stocked with fish.

Engineering Uses of the Soils°®

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built., Some of those who can
benefit from this section are planning commissions, town
and city managers, land developers, enginecers, contractors,
and farmers.

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

Information in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, commer-

cial and recreational areas.

Evaluate alternate routes for roads, highways,

pipelines, and underground cables.

Seek sources of gravel, sand, or clay.

Plan farm drainage systems, irrigation systems,

ponds, terraces, and other structures for control-

ling water and conserving soil.

Correlate performance of structures already built

with properties of the kinds of soil on which they

are built, for the purpose of predicting perform-

ance of structures on the same or similar kinds of

soil in other locations.

6. Prediet the trafficability of scils for cross-country
movement of vehiecles and construction equipment.

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables 8, 4, and 5, which show, respectively, several esti-
mated soil properties significant to engineering; interpre-
tations for various engineering nses; and results of engi-
neering laboratory tests on soil samples. This informa-
tion, along with the soil map and other parts of this pub-
lication can be used to make interpretations in addition
to those given in tables 3, 4, and 5. It also can be used to
malke other useful maps. '

The engineering interpretations reported in this survey
do not eliminate the need for sampling and testing at the
site of specific engineering works involving heavy loads,
nor where the excavations are deeper than the depths of
layers reported. Estimates generally are made to a depth
of about 5 feet, and interpretations do not apply te greater
depths. Also, engineers should not apply specific values to
the estimates for bearing capacity and traflic-supporting
capacity given in this survey. Investigation of each site is

BE 0
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® By WmLraM L. WEDEL, civil engineer, Scil Conservation Service.
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needed because many delineated areas of a given soil map-
ping unit may contain small areas of other kinds of soil
that have strongly contrasting properties and different
snitabilities or limitations for engineering works, Even
in these situations, the soil map is useful in planning more
detailed field investigations and for indicating the kinds of
problems that may be expected. )

Some of the terms used in this soil survey have a special
meaning in soil science that may not be familiar to en-
gineers. These terms are defined in the Glossary.

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering ave the Unified system (&)
used by the SCS engineers, Department of Defense, and
others and the AASHO system (7) adopted by the Ameri-
can Association of State Highway Officials.

In the Unified system soils are classified according to
particle-size distribution, plasticity, liquid limit, and or-
ganic matter. Soils are grouped in 15 classes. There are
cight classes of coarse-grained soils, identified as GW, G,
GM, GC, 8W, 8P, SM, and SC; six classes of fine-grained
soils, identified as ML, CL, OL, MH, CH, and OIH; and
one class of highly organic soils, identified as Pt.

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-T, are clay soils that have
low strength when wet and that are the poorest soils for
subgrade. Where laboratory 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-T-6. As additional refinement, the
engineering value of a soil material can be indicated by
a group index number. Group indexes range from 0 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 5 ; the estimated
classification, without group index numbers, is given in
table 8 for all soils mapped in the survey arvea.

Engineering properties of the soils

Table & provides estimates of soil properties important
to engineering. The estimates are based on field classifica-
tion and descriptions, physical and chemical tests of 6 sam-
ples from 6 soil series in Navarro County, test data from
comparable soils in adjacent areas, and from detailed ex-
perience gained in working with the individual kinds of
soil in the survey area. Depth to the water table is not
given for the soils, because the water table is at a depth of
many feet in most of the soils. In a few places, however,
depth to the water table is between 6 and 20 feet as in the
Gowen, Kaufman, and Trinity soils.

In the column “Depth to Bedrock,” depth is given in
inches to where consolidated materials may be found.

Hydrologic soil groups give the runoff potential from
rainfall. Four major soil groups are used. The soils are
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classified on the basis of intake of water at the end of long-
duration storms occurring after prior wetting and oppor-
tunity for swelling, and without the protective effects of
vegetation.

The major soil groups are:

A. (Low runoff potential). Seils having high infiltra-
tion rates even when thoroughly wet, They arc
chiefly deep, well-drained to excessively drained
sand or gravel. These soils have a high rate of
water transmission in that water readily passes
through them.

B. Soils having moderate infiltration rates when thor-
oughly wet. They are chiefly moderately deep to
deep, moderately well drained to well drained soils
with moderately fine to moderately coarse textures.
These soils have a moderate rate of water trans-
mission.

C. Soils having slow infiltration rates when thoroughly
wet. They are chiefly soils with a layer that im-
pedes downward movement of water, or of soils
with moderately fine to fine texture. These soils
have a slow ratc of water transmission.

D. (Iigh runoft potential). Soils having very slow in-
filtration rates when thoroughly wet. They are
chiefly elay soils with a high swelling potential,
soils with a permanent high water table, soils with
a claypan or clay layer at or near the surfoce, and
shallow soils over nearly impervious material. These
soils have a very slow rate of water transmission.

USDA texture is determined by the relative propor-
tions of sand, silt, and clay in so1l material that is less
than 2.0 millimeters in diameter. “Sand,” “silt,” “clay,”
and some of the other terms used in the USDA textural
classification are defined in the Glossary of this soil survey,

Percentnge passing sieve is given for soil materials
passing four different sieve sizes. This information is use-
ful in helping to determine suitability of the soil as a
source of material for construction purposes.

Permeability, as used in table 3, relates only to move-
ment of water downward through undisturbed and uncem-
pacted scil. It does not include lateral seepage. The es-
timates are based on structure and porosity of the soil.
Plowpans, surface crusts, and other properties resulting
from use of the soils are not considered.

Available water capacity is the amount of water a soil
can hold and make available to plants. It is the numerical
difference between the percentage of water at field ca-
pacity and the percentage of water at the time plants
wilt. The rate is expressed as inches of water per inch of
soil depth.

Reaction is the degree of acidity or alkalinity of a
soil, expressed as a pH value. The pH value and relative
terms nsed to describe soil reaction are explained in the
Glossary.

Shrink-swell potential is an indication of the volume
change to be expected of the soil material with changes in
moisture content. Shrinking and swelling of solls cause
much damage to building foundations, roads, and other
structures. A high shrink-swell potential indicates hazards
to the maintenance of structures constructed in, on, or
with such materials,
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Enginecering interpretations of the soils

Table 4 contains selected information useful to engineers
and others who plan to use soil material in construction of
highways, farm facilities, buildings, and sewage disposal
systems. Detrimental or undesirable features are em-
phasized. The ratings and other interpretations in this
table are based on estimated engineering properties of the
soils indicated in table 3; on available test data, including
those in table 5; and on field experience. Though the in-
formation applies only to soil depths indicated in table 3,
it is reasonagly reliable to depths of about 6 feet for most
soils, and several more for others,

Topsoil is a term used to designate a fertile soil or soil
material, ordinarily rich in organic matter, used as a top-
dressing for lawns, gardens, roadbanks, and the like. The
ratings indicate suitability for such use.

The suitability of the soils as a source for sand, gravel
and rock are not given in the table because of the imited
quantities of these materials in the county. Good sources
of sand and gravel are found in some areas of Trinity clay
along the Trinity River. Ferris and Heiden stony clays are
a good source of rock, and some areas of Purves rocky clay
are a fair source,

Road fill is ‘material used to build embankments, The
ratings indicate performance of soil material moved from
borrow areas for that purpose.

Highway location 1s influenced by features of the un-
disturbed soil that affect construction and maintenance of
hl%'hwa,ys. The soil features, favorable as well as unfavor-
able, are the principal ones that affect geographical loca-
tion of highways.

Foundations for low buildings are affected mainly by
features of the nndisturbed soil that influence its capacity
130 aEuppr:)-rt low buildings that have normal foundation

oads.

Septic tank filter fields are affected mainly by perme-
ability, location of water table, and susceptibility oip flocd-
ing. The degree of limitations and the principal reasons
for assigning moderate or severe limitations are given in
table 4.

Sewage lagoons are influenced mainly by soil features
such as permeability, location of water table, and slope.
The degree of limitation and principal reasons for assign-
m,%modemte or severe limitations are given in table 4.

arm pond reservoir areas are affected mainly by loss of
water, by seepage, and the soil features considered are these
that influence such seepage.

Farm pond embankments serve as dams. The soil fea-
tures of both subsoil and substratum are those important
to the use of soils for constructing embankments.

Drainage for crops and pasture is affected mainly by
those features and qualities of the soil that influence the
installation and performance of surface and subsurface
drainage systems. Among these features and qualitics are
permeability, flooding, and availability of outlets,

_II.‘I‘IEa.tIOH 18 affected mainly by features and qualities of
soils that affect their suitability for irrigation. Such fea-
tures and qualities include water-holding capacity, water-
intake rate, depth of soil, and slope.

Terraces and diversions are affected by features and
qualities of soils that influence their stability or hinder
layout and construetion of terraces and diversions, hazard

of sedimentation in channels, and difficulty of establishing
and maintaining vegetative cover on diversions,

Grassed waterways are affected by those features and
qualities of soils that influence the establishment,
growth, and maintenance of plants and factors that hinder
layout and construction.

Corrosivity of soils is rated at a depth of 4 feet. Soil
properties affecting corrosion of uncoated steel pipe in-
clude drainage, texture, acidity, resistivity, and conduc-
tivity, Among the soil properties that affect corrosion of
concrete are lexture, veaction, and the amount of sodium
or magnesium sulfate or sodium chloride present in the
soil.

Engincering test data

Table 5 contains the results of engineering tests per-
formed by the Texas State Highway Department Testing
Laboratory on six profiles of six soil series in Navarro
County. The table shows the specific location wlhere
samples were taken, the depth to which sampling was
done, and the results of tests to determine particle-size
distribution and other properties significant in soil
enginecring,

Shrinkage limit refers to the decrease in volume of
soil in direct proportion to the loss in moisturc until a
condifion of cquilibrium is reached where shrinkage stops
although additional moisture is removed. This point of
moisture content at which shrinkage stops is called the
shrinkage limit of the soil and is reported as the moisture
content, by oven-dried weight of soil.

Linear shrinkage is the decrease in one dimension ex-
pressed as a percentage of the original dimension of the
soil mass when the moisture content is reduced from the
given value to the shrinkage limit.

Shrinkage ratio is the volume change expressed as a
percentage of the volume of the dried soil divided by the
moisture loss above the shrinkage limit expressed as a
percentage of the weight of the dred soil.

Mechanical analyses show the percentage, by weight, of
soil particles that can pass sieves of specified sizes. Sand
and other coarser materials do not pass through the No.
200 sieve. Silt and elay pass through the No. 200 sieve. Silt
is that material larger than 0.002 millimeter in diameter
that passes through the No. 200 sieve, and clay is that
fraction passing through the No. 200 sieve that is smaller
than 0.002 millimeter in diameter. The clay fraction was
determined by the hydrometer method, rather than the
pipette method most soil scientists use in determining the
clay in soil samples.

Liquid limit and plasticity index indicate the affect
of water on the strength and consistence of soil material.
Asg the moisture content of a clayey soil is increased from
a dry state, the material changes from a solid to & plastic
state, If the moisture content is further increased, the
material changes from a plastic to a liquid state. The
plastie limit is the moisture content at which the soil mate-
rial passes from solid to plastic. The liquid limit is the
moisture content at which the material changes from
plastic to liquid. The plasticity 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 is plastic,
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TasLE 3.—Estimated soil properties

[An asterisk in the first column indicates that at least one mapping unit in thig series is made up of two or more kinds of soil. The soils in
referring to other series that appear in the firat column of this table. Absence of entry in & column indicates

Depth Classification
Depth to Hydro-
Soil series and map symbols from hed- logic .
surface roek group Dominant TSDA texture Unified AASHO
In, In, .
Aloga: AlC_ ... 0-8 >80 1 C Silty clayace oo CL or CH A-T7
8-15 Siltyelay__._______ . ... CH A-T7
15=57 Silty elay loam____________ Cl,or CH A-T7
Axtell: AxB, AxC, AxC2, AxE_______ 0-10 >60 [ D Fine sandy loam__________ SM or ML A4
1046 Clay_ .. CH or CL A-7
46-88 Verly fine sandy loam to &M, CL, ML, A-4, A-7, or
clay. or CH. A-6.
Bazette: BaF oo oo 0-6 =60 | C Bilty clay loam___.________ CL or CH A-6
6-22 Silty elay_.______ . L..--. CL A-~T7
22-34 Silty elay loam____________ CL A-7
34-60 Shaly clay.
Bonham: BmB._ oo __ 09 =60 | C Loam.__ ... ... _______. ML A-4
9-19 Clay loam_______________. CL A-6 or A-7
19-90 Clay. . CH or CL A-7
Bunyan: Bn. oo .. 0-20 >60 | B Loam. . ..o 8M or ML A-4
20—65 Clayloam__ ___ _cecwraoo-- CL A-6
Burleson: BuA, BuB_____ ... 0-30 >60 | D Clay_ . ____ CH A-7
30-63 Clay... . CH A7
Chickasha: ChD, CkD2___ .. -_______ 0-8 40-60 | B Fine sandy loam__________ 8M or ML A4
8-24 Sandy clay leam._ _________ CL or 8C A-6
24~45 Loam. . ___. ML A-4
45-88 Sandstone.
Crockett: CraA, CrB, CrC, CrD, 0-7 >60 (| D Fine sandy loam_-_ _ _______ 8M, 8C, or ML | A-2 or A—4
CtC2, CtD3. 7-68 Clay. .- oo . CH or CL A-7
68-92 Clay loam_ ... ________ CL or CH A-T or A-6
092-108 Shaly clay and sandy clay
loam.
Pougherty: DoBo_._ oo oo ________ 0-24 >60 | A Loamy finesand__________ SM A-2or A4
24100 Sandy clay leam_ _________ 3C or CL A-6
100-124 Loamy finesand_______.___ SM or 8C A-4or A-2
Ellis: ElE oo eomeeemm 04 20-40 [ D Clay. . CH AT
4-30 Clay. e . CH A-7
30-66 Shale and shaly clay.
Engle: EnC_._ .. 0-12 20-40 | B Clay loam_____________... CL A-6
12-28 Clay loam______________.. CL A6
28-32 Sandstone.
*PForris: FeD?2, FhE2, FIE____________ 0-40 >60 [ D Clay_ .. CH A-T
For Heiden part of FRE2 and FIE, 4066 Shaly clay.
see Heiden series.
Freestone: FrA, FrB____________.___ 0-18 >60 | C Fine sandy loam__________ SM or ML A-4
18-25 Sandy clay loam_____.____ 8C or CL A-6
25-66 Clay loam._ _______. v.cu-. CLor CH A-Gor A-7
66-78 Sandy elay_ ______________ CL or SC A-7
78-88 Sandy clay loam. - ___.____ 8C or CL A~6
Gowen: Gn, Go, Gw, Gyoooooooooo. 0-48 >60 | B Clay loam. .. __________. M or CL A-6
43-62 Toam_ . ....___. e mmmeem ML or CI: A-4 or A-6
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son it is necessary to follow earefully the instructions for

=less than; > =more than]

Percentage passing sieve—

Available Shrink-
Permeability water Reaction swell
No. 4 No. 1 No. 40 No. 200 capacity potential
(4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.}
Tn.fhr, In.fin. of soil pH
85-100 95-100 90-05 80-95 0.63-2. 0 0. 15-0. 18 7.9-8 4 | High.
95-100 95-100 85-95 80-05 0.63-2.0 0. 15-0. 18 7.9-8. 4 | Moderate.
95-100 95-100 85-95 75-80 ¢ 63-2. 0 0. 15-0. 18 7.9-8. 4 | Moderate.
95-100 85~-100 75-85 35-55 0. 63-2. 0 0. 10-0, 12 4, 5-7.3 | Low.
94-100 85-100 80-100 50-75 < 0. 06 0. 12-0, 16 4, 5-8. 4 | High.
00-100 85-100 75-00 3686 0. 63-2. 0 0.10-0, 12 5. 6-8. 4 | Low.
90-100 85-100 80-100 75-05 0.2-0, 63 ¢.12-0. 14 5. 6-7. 3 | Moderate.
95-100 90-100 85-100 70-95 0. 06-0. 20 0. 12-0. 15 5.6-7.3 | Moderate.
90-100 90-100 85-100 75-95 0, 2-0. 63 0.12-0. 15 5.6-7. 8 | Moderate.
95-100 95-100 80-100 60-75 0, 63-2. 0 0. 12-0, 14 5, 6-7.3 | Low.
90100 90-100 80-100 65-80 0. 20-0. 63 0. 12-0, 14 5, 6—6. 0 | Moderate.
95-100 95-100 85-100 70-95 0. 06-0. 20 ¢ 12-0, 13 5.1-8. 4 | Moderate.

100 95-100 65-85 40-35 2.0-6.3 0. 11-0. 13 7.9-8.4 | Low.

100 100 90-100 70-80 0.63-2. 0 0. 12-0. 15 7.9-8. 4 | Moderate.
99-100 98-100 90-100 75-05 < 0. 06 0. 15-0, 18 5. 6-8.4 | High.
45-100 95-100 85-95 70-95 < 0. 06 0. 15-0. 18 5. 6-8.4 | High.
05-100 95100 65-85 40-55 0.¢3-2. 0 0. 10-0. 12 8.1-6. 5 | Low.
95-100 95-100 75-90 35-55 0. 63-2. 0 0. 12-0. 14 5. 1-6. U | Moderate.
95-100 95-100 80-95 60-75 0.63-2.0 0.12-0. 13 5. 6-7. 3 | Moderate.
95100 95-100 685-85 30-55 2,0-6.3 0. 13-0. 14 5.1-6. 5 | Low.
85-100 85-100 80-100 65-80 < 0. 06 0. 14-0, 18 5. 6-8. 4 | High.
95-100 95-100 90-100 65-100 <0 06 0. 10-0. 13 6. 1-8. 4 | Low.

100 100 50-75 30-50 2. 0-6.3 0. 06-0, 08 6.1-6. 5 | Low.

100 100 90-100 35-5b6 0.63-2, 0 0.12-0, 16 5. 1-6. 5 | Low.

100 100 45-T5 30-50 2.0-6. 3 0. 06-0, 09 4. 5-5.0 | Low.
95-100 95-100 85-100 70-95 < 0. 06 0.12-0. 15 6.6-7.3 | High.
95-100 95-100 85-100 70-95 < 0. 06 < 0. 05 6. 6-7. 8 | High.
95-100 90-100 80-100 65-80 0.63-2, 0 (¢ 11-0. 14 7. 0-8. 4 | Moderate.
903-100 85-100 75-100 60-80 0. 63-2.0 0.10-0. 12 7.9-8 4 | Moderate.
85-100 95-100 79-100 70-95 < 0. 06 0. 15-0. 18 7.9-8. 4 | High.

100 100 7085 40-55 0.63-2.0 0. 12-0. 15 5. 1-6. 5 | Low.

100 95-100 75-90 45-55 0. 20-0. 63 0. 13-0. 15 4, 5-6. 5 | Moderate.
95-100 85-100 80-95 &60-80 0. 06-0, 20 0. 14-0. 15 5. 6-7. 3 | Moderate.

100 100 85-05 45-60 0. 06-0. 20 0.10-0. 15 7.9-8 4 | Moderate.

100 95-100 75-90 45-55 0.63-2.0 0. 10-0. 14 7. 9-8. 4 | Moderate.

100 05-100 85-95 65—80 0.63-2.0 0, 18-0. 20 5. 6-6. 5 | Low.

100 95-100 80-95 56-75 0.63-2.0 0. 18-0, 20 8. 6-6. 5 | Low.
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Depth Classification
Depth to Hydro-
Soil series and map symbols from bed- logic
surface rock group Dominant USDA texture Unified AABHO
Heiden: HaB, HaC, HaC2, HaD, 0-44 >60 | D Clay_ . CH A7
HaD2. 44-88 Bhaly clay,
Houston Black: HbA, HbB, HbC, 0-90 >60 | D Clay. o e CH A-7
HbC2, HbD.
Kaufman: Ka, Keo oo ________ 0-62 >60 | D Clay. . .. CH A-7
Konawa: KoB, KoD, KeD2_._______. 0-10 ~60 | B Fine sandy loam__________ SM Aa
10-45 Sandy clay loam._ . ... _____ SCor CL A-6
45-61 Loamy fine sand . _____.__. SM A-4 or A-2
Lamar: LaD, LaBE2___ . _____..__ 0-62 >60 | B Clay loam. . _.._._._______ CL A-5
Lufkin: Luld__ o ___ 0-8 >60 | D Fine sandy loam_ .. _______ SM or ML A-4
8-56 Clay_ . ______ CH A-7
56-60 Silty elay_________________ CL or CH A-T7
Nimrod: NmA_ o ____ 0-22 ~>60 | C Loamy fine sand_ _________ SM A-2
22-64 Sandy elay loam______.___ 5C A-8
8486 Sandy clay loam.____..____ sC A-6 or A-2
Okemah: OkA.____ ... 0-5 >60 | C Loam.____________________ ML or CL A4 or A-6
5-12 Clay loam._ ... ________ CL A-8
12-86 Gy i s CHor CL A-T
Patilo: PaD.. .. . ... 0-66 >60 | C Loamy fine sand__________ SM or SP-5M A-2
66-132 Sandy clay loam__________ 8C A-B
132-140 Sandy loam____________.__ SM A-2 or A-4
Pursley: Pr. Psooo_ . 0-40 >80 | B Clay loam and loam__ . __.. CL A-6
40-60 Silty elay loam________.. .. CL A-T7
Purvea: PuC_ . ___ 0-18 8-20 [ D Clay. .. CH A7
18-20 Limestone bedrock.
Stidham: StC_ ___ ____ .. ___.__. 0-35 >60 | A Loamy fine sand__.________ SM A-2or A-4
35-60 Sandy clay loam.._________ 3C or CL A-G
60-72 Sandy loam______________._ SM or ML A-2 or A4
Tabor: TaA. . e 0-15 60 [ D Fine sandy loam.. . ... _._. SM A-2
15--48 1 VU CH A-T
48-66 Clay loam________________ CH A-T
66-80 Loam.__ . CLor CH A-6 or A-7
Trinity: Tn, Troo o ____ 0-58 >60 | D Clay o o v e CH A-7
TPuckerman: Tu- oo oo 0-30 >60 | D Loam and fine sandy loam. .| ML, CL or SM | A4
30-60 Clay loam._ . ___. ___..._.. CLor 8C A~B or A-7
Venus: VeE_ ___ ... 0-60 >60 | B Clay loam________________ CL A-6
Wilson: WIA, WIB, WnA, WnB, 0-8 >60 | D Clayloam.________________ CL or ML-CL A-4 or A-6
WnC, WnC2. B-48 Clay- . CL or CH A-7
43-60 ClAy oo CL or CH A-7
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Percentage passing sieve—

Avatlable Shrink-
Permeability water Reaction swell
No. 4 No. 10 No. 40 No. 200 capacity potential
(4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.)
In.hr. In.jin, of gail pH
95-100 95-100 85-100 75-95 < 0. 06 0. 16-0. 18 7.9-8 4 | High.

100 100 95-100 85-100 < 0. 06 0. 16-0. 18 7.9-8 4 | High.

100 95-100 95-100 90-95 <0.06 0. 18-0. 20 5.6-8 4 | High.

100 100 70-85 35-50 0.63-2.0 0. 10-0. 12 6. 1-6. 5 | Low.

100 100 90-100 35-55 0.63-2.0 0. 10-0. 12 5. 1-5.5 { Low.

100 100 50-75 30-50 2.0-6.3 0. 08-0. 10 5.1-5.5 | Low.
95-100 95-100 85-100 65-80 0.63-2.0 0. 13-0.15 7. 9-8, 4 | Moderate.
95-100 95-100 90-100 40-55 0. 63-2.0 0. 12-0. 14 5. 1-6.0 | Low.
95--100 95-100 95-100 70-85 < 0. 06 0. 12-0. 16 5.1-8. 4 | High.
90-100 90-100 85-95 80-85 < 0. 06 0. 10-0.13 7.9-8. 4 | Moderate.

100 100 90-100 15~20 2.0-6. 3 0. 06-0. 08 5. 6-7-3 | Low.

100 95-100 70-100 35--50 0. 20-0. 63 0. 14-0. 18 4, 5-6.0 | Low.
95-100 90-100 40-100 30-50 0. 20-0. 63 0. 14-0. 18 5.1-6.0 | Low.
95-100 95-100 80-95 55-75 0.63-2.0 0. 12-0. 14 5. 6-6.0 | Low.
05-100 95-100 85100 G5-80 0. 20-0. 63 0. 12-0. 14 5. 1-5 b | Moderate.
95-100 95-100 85-100 70-95 0. 06-0. 20 0. 10-0. 13 5. 1-8. 4 { Moderate.

100 100 90-100 15-20 6. 3-20. 0 0, 05-0. 07 6. 1-7. 3 | Low.
98-100 95-100 70-100 3550 0. 20-0. 63 0. 14-0. 18 5.6-6.0 | Low.

100 100 60-70 30-40 2. 0-6.3 0. 06-0. 07 5.6-6.0 [ Low.

100 95-100 90-100 80-95 0.63-2.0 0. 16-0. 18 7.9-8. 4 | Moderate.

100 95-100 90-100 8095 0.63-2.0 0, 16-0. 18 7. 9-8. 4 | Moderate.
8095 70-9H 65-95 55-90 0. 20-0. 63 0. 16-0. 18 7.9-8 4 | High.

100 100 55-75 30-50 2.0-6. 3 0, 08-0. 08 5 6-7.3 | Low.

100 100 90-100 40-55 0.63-2.0 0. 10-0, 12 4. 5-5. 0 | Low.

100 100 90-100 30-60 (. 63-2.0 0, 10-0. 12 4. 5-5. 0 | Low.
95-100 95~100 70-85 15-35 0 63-2.0 0. 10-0. 12 4. 5-7.3 | Low.
95-100 95-100 90-100 65-490 < 0. 06 0. 06-0. 08 5. 1-8.4 | High.
95-100 95-100 90-100 6585 0. 06-0. 20 0. 06-0. 09 7.4-7. 8 | Moderate.
95-100 95-100 75695 65-90 0. 06-0. 20 0. 08-0. 10 7.4-7. 8 | Moderate.
98-100 98-100 85-100 8095 < 0. 06 0. 18-0. 20 7.9-8.4 | High.

100 100 85-00 40-65 0.63-2. 0 0. 13-0. 16 4. 5-5.5 | Low.

100 100 80-90 35-65 0. 06--0. 20 0. 15-0. 18 4. 5-6. 0 | Moderate.
95-100 95-100 85~100 65—80 0, 63-2. 0 0. 18-0. 20 7.9-8 4 | Moderate.

100 100 95-100 60-80 0. 20-0, 63 0. 15-0. 20 5 6-7. 3 | Low,

100 100 95-100 75-00 < 0. 06 0. 15-0. 20 6. 1-8. 4 | High.
95-100 95-100 90-100 70-90 < 0.06 0. 12-0. 15 7.9-8. 4 | High.
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TaBLE 4, —Engineering interpretations

[An asterisk in the first column indieates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
for referring to other series that appear

Suitability as souree of— Degree of limitations and soil features affecting—
Soil series and
map symbols
Topsoil Road fill Highway Foundations for Septic tank Sewsage lagoons
location Iow buildings filter fields
Altoga: AlIC..______ Poar: silty Poor: high Severe: high Severe: high Moderate: Moderate: slopes
clay texture. shrink-swell shrink-swell shrink-swell moderate per- of 2 to b per-
potential; potential; potential. meahility. cent; moderate
poor traffic- poor traffic. permeability.
supporting supporting
capacity. capacity.
Axtell: AxB, AxC, | Fair where fine Poor: high Severe: high Severs: high Severe: very None to slight if
AxC2, AxE. sandy loam is shrink-swell ghrink-swell shrink-swell slow perme- glopes are 1 to
6 to 12 inches potential; potential; potential. ability. 2 percent; maod-
thick; poor poor traflic- poor traffic- erate if slopes
where 1t is 2 supporting supporting are 2 to 7 per-
to 6 inches capacity. capacity. cent; severe if
thiek. slopes are 7 to
12 percent.
Bazette: BaF_____. Poor where silty 1 Poor: poor Poor: poor Moderate: Severe: slow Moderate if slopes
clay loam is 3 trafiic- traific- moderate permeability. are 5 to 7 per-
to 6 inches supporting supporting shrink-awell cent; severe if
thick; fair capacity. capacity. potential, slopes are 7 to
where it is 6 20 percent.
to 9 inches
thick.
Bonham: BmB__._.__ Poor whereloam | Poor: poor Poor: poor Moderate: Severe: slow None to slight__ . _
is 5to 6 traffie- traffic- moderate permeability.
inches thick; supporting supporting shrink-swell
fair where it capacity. capacity. potential.
ia 6 to 12
inches thick.
Bunyan: Bn______. Good where Fair: moder- Severe: flopd- | Severe: flood- | Severe: flood- | Moderate: mod-
loam is 20 to ate shrink- ing hazard. ing hazard. ing hazard. erate perme-
26 inches awell ability.
thick; fair potential;
where it is 6 fair traffie-
to 20 inches supporting
thick; poor capacity.
where 1t is 4
to 8 inches
thick.
Burlezon: BuA, Poor: eclay Poor: high Bevere: high Severe: high Severe: wvery None to slight if
BuB. texture. shrink-awell shrink-awell ghrink-swell slowly per- slopes are 0 to 2
potential ; potential; potential. meable. percent; moder-
poor traffic~ poor traffic- ate if slopes are
supporting supporting 2 to 3 percent.
capaeity. capacity.
Chickasha: ChD, Fair where fine | Fair: moderate | Moderate: Moderate: Moderate where | Moderate: mod-
CkD2. sandy loam is shrink-swell moderate moderate bedrock is at arate permoea-
6 to 18 inches potential; fair gshrink-awell shrink-swell a depth of 48 hility; severe if
thick; poor traffic-sup- potential; fair potential, to 60 inches; slopes are 7 to
where it iz 4 porting traffic-sup- severe where 10 percent.
to 6 inches capacity, porting it ia at a
thick. capacity. depth of 40
to 48 inches;
moderate
permesbility.
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of the soils

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carcfully the instructions
in the first column of this table]

Degree of limitations and soil features Soil features affecting— Corrosivity class and
affecting— Continued contributing soil features
Farm ponds Drainage for
crops and Irrigation Terraces and Grassed Uncoated Concrete
pasture divergions waterways steel

Reservoir areas Embankments

Moderate: Maderate: Well drained____| Slopes._______| All features Al features Moderate: Low.
moederate fair slope favorable. favorable. resistivity.
permeability. stability.

None to slight_._.| Moderate: Moderately Very slow Clayey helow | Highly High: eclay Low.

fair slope well drained. intake rate; surface erodible. texture.
stability. slopes. layer; con-
struction
difficult.
None to slight_.._| Moderate: ‘Well drained_.--| Slopes________ Irregular Slopes; Moderate: Low.
fair slope slopes; con- erodible. gilty clay
stability. struction loam
difficult, texture.
None to slight____| Moderate: Moderately Slow intake All features All features High: clay Low.
fair slope well drained. rate. favorahle. favorable. texture.
stability.

Moderate: Moderate: Well drained____| Moderate Subject to Subjeet to Moderate: Low.
moderate poor resist- intake rate; flooding. flooding,. clay loam
permeability. ance to piping subject to texture.

and erosion. floeding.
None to slight_._.| Moderate: Very slow per- Very slow in- | All features All features High: clay Low.
fair slope meability ; take rate. favorable. favorable. loam tex-
stability. areas of sur- ture.
face ponding.

Moderate: Moderate: fair | Well drained._.__| Slopes; ero- Slopes_______ Erosion Low_ .- __.___ Low.
moderate per- resistance to sion hazard. hazard;
meability. piping and sloping

erosion. relief.
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TasLp 4.—Engineering interpretations

Soil series and
map symbols

Suitability as source of—

Degrea of limitations and soil features affecting—

Topsoil Road fill Highway Foundations for Septic tank Sewage lagoons
location low buildings filter fields

Crockett: CrA, Fair where fine | Poor: high Severe: high Severe: high Severe: very Slight if slopes are
CrB, CrC, CrD, sandy loam ig ahrink-swell shrink-swell ghrink-swell slow perme- 0 to 2 percent;
CtC2, CtD3. 6 to 15 inches potential; potential; potential. ahility. moderate if

thick; poor poor traflic- poor traffic~ slopes are 2 to 7
where it ig 3 supporting supporting percent; severe
to 6 inches capacity. capacity. if slopes are 7
thick. to 8 percent.

Dougherty: DoB____| Poor: loamy Good__________ None to slight...| None to slight...| None to slight...| Severe: seepage__

fine sand.

Ellis: EIE__.._...__ Poor: clay Poor: high Severe: high Severe: high Severa: very Severe: hedrock

texture. ghrink-swell shrink-swell; shrink-swell; slow perme- at a depth of
potential; poor traffic- poor traflic- ability; 20 to 40 inches;
poor traffic- supporting potential. bedrock at a alopes are 7 to
supporting capacity. depth of 20 10 percent.
capacity. to 40 inches.

Engle: EnC_.._.___ Fair: clay Fair: mod- Severe where Moderate: Severe: bed- Severe: bed-

Ioam texture. erate shrink- bedrock is at moderate rock at a rock at g
swell po- a depth of 20 shrink-swell depth of 20 depth of 20 to
tential; fair to 36 inches; potential. to 40 inches. 40 inches.
traffic-sup~ moderate
porting whereitisata
capacity. depth of 36

to 40 inches;
moderate
shrink-swell
potential; fair
traffie-sup-
porting
capacity.

*Ferris: FaD2, Poor: clay Poor: high Severe: high Severe: high Severe: very Severe if slopes

FhE2, FIE. texture. shrink-swell shrink-swell shrink-swell slow are 7 to 15
For Heiden potential; potential; potential, permeability. percent; mod-
part of FhE2 poor traffie- poor traffic- erate if slopes
and FIE, ses supporting supporting are 3 to 7
Heiden series. capacity. capacity. percent.,

Freestone: Fra, Fair where fine | Fair: mod- Moderate: Moderate: Severe: slow None to slight if
FrB. sandy loam erate shrink- moderate moderate permea- slopes are 0 to

is 6 to 20 awell po- shrink-swell shrink-swell bility. 2 percent; mod-

inches thick. tential; fair potential; fair potential. erate if slopes
traffic-sup-~ traffic-sup- are 2 to 3
porting porting percent.
capacity. capacify.

Gowen: Gn, Go, Fair: clay Fair: fair Severe: flood Severe: flood Severe: flood Moderata:

Gw, Gy. loam texture. traffe-sup- hazard. hazard. hazard, moderate
porting permeability.
capacity.

Heiden: HaB, Poor: clay Poor: high Severe: high Severe: high Severe: very None to slight if
HaC, HaC2, HaD, texture, shrink-swell ghrink-gswell shrink-swell slow permes- slopes are 1 to
HaD2z, : potential; potential; potential, bility. 2 percent; mod-

highly highly erate if slopes
plastic. plastic., are 2 to 7 per-

cent; severe if
slopes are 7 to
15 percent.
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Degree of limitations and soil features

affecting—Continued

Soil features affecting—

Corrosivity elass and
contributing soil features

Farm ponds Drainage for
crops and Irrigation Terraces and Grassed Unecoated Concrete
pasture diversions waterways steel
Reservoir areas Embankments
None to slight_.__| Moderate: fair | Moderately Very slow in- | Clayey below | Cuts may ex- | High: clay Low.
slope stabil- well drained. take rate; suriace pose clayey texture,
ity. erosion layer; con- material;
hazard on struction difficult to
steeper difficult. establish
slopes. vegetation
in eroded
areas.
Severe: seepage..| Moderate: fair | Well drained____| Rapid initial | Poor stabil- Siltation Moderate: Moderate:
slope stability, intake rate; ity; upper problem sandy clay slightly
low avail- 20 to 36 from soil loam tex- to
ahle water inches blowing. ture. strongly
capacity, loamy fine acid.
gand.
None to slight_.__| Moderate: fair | Well drained to | Slopes very Blopes.._.__-- Blopes; cuts High: clay Low.
slope ata- somewhat ex- slow intake may exposa texture,
bility. cesgively rate; ero- clayey
drained. sion hazard. material,

Severe where Severe where Well drained....| Bedrock at a | Bedrock at a | Bedrock at & | Moderate: Low.
bedrock is at bedrock is at depth of 20 depth of 20 depth of 20 clay loam
a depth of 20 a depth of 20 to 40 to 40 to 40 texture.
to 36 inches; to 24 inches; inches. inches. inches.
moderate moderate
where it is at where it is at
a depth of 36 a depth of 24
to 40 inches; to 40 inches;
moderately fair resist-
permeable. ance to

piping and
erosion.

None to slight____| Moderate: Somewhat ex- Very slow in- | Slopes; con- Slopes; dif- High; elay Low.

fair slope cessively take rate; gtruction ficult to texture,
stability. drained. slopes; ero- difficult. establish

gion vegetation

hazard. in cuts,

None to slight_ .| Moderate: Moderately All features All features All features High: some- | Low.
fair resist- well drained favorable, favorable. favorable. what
ance o to some- goorly
piping and what poorly rained;
erosion. drained. clay loam
texture.

Moderate: Moderate: Subject to Subject to Subject to Bubject to Moderate: Low.
moderate fair resist- flocding. flooding,. flooding; flooding; clay loam
permeahility. ance to siltation of siltation texture.

piping and channels. hazard.
erosion.

None to slight____| Moderate: Well drained.._.| Very slow in- | Construction | Difficult to High: clay Low.

fair slope take rate; difficult on eatablish texture.
gtahility. erogion steeper vegetation

hagard; alopes. on steeper

slopes. slopes,
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TasLE 4.—Engineering interpretations

Boil series and

Suitability as souree of—

Degree of limitations and soil features affecting—

map symbols
Topsoil Road fill Highway Foundations for Septic tank Sewage lagoons
location low buildings filter fields

Houston Black: Poor: clay Poor: highly Severe: highly | Severe: high Severe: very None to slight

HbA, HbB, HbC, texture. plastie; high plastic; high ghrink-swell slow permes- where slopes

HbC2, HLD. ghrink-swell shrink-gwell potential. bility. are 0 to 2 per-

potential. potential. cent; mod-

erate where
slopes are 2 to
7 percent;
gsevere where
slopes are 7 to
8 percent.

Kaufman: Ka, Kc..| Poor: clay Poor: highly Severe: highly | Severe: high Severs: very None to glight_..__
texture. plastic; high plastie; high shrink-swell slow perme-

shrink-swell ghrink-swell potential; ability.
potential, potential; subject to
subject to flooding.
flooding.
Kongwa: KoB, Fair where fine | Fair: fair Moderate: fair | Moderate: None to slight Severe: seepage___
KeD, KoD2, zandy loam is traffic-gup- traffic-sup- where slopes where slopes
6 to 18 inches porting porting are 6 to B are 1to 5
thick; poor capacity. capacity; percent; none percent;
where it is slopes are to alight moderate
3 to 6 inches 6 to 8 where slopes where slopes
thick. percent. are 1 to 6 arc 5 to 8
percent, pereent.

Lamar: LaD, LaE2_| Fair: clay Fair: mod- Moderate: Moderate: Moderate Severe where

loam texture. erate shrink- moderate modcerate where slopes slopes are 10
swell poten- gshrink-swell shrink-awell are 5 to 10 to 12 percent;
tial; fair potential; fair potential. percent; moderate
traffic- traffic sup- moderate where slopes
supporting porting permeability. are 5 to 10
capacity. eapacity. percent;
moderate
permeability,

Lufkin: LuA_.___._ Paor where fine | Poor: highly Severe: highly | Severe: high Savere: very None to slight__._.
sandy loam plastic; high plastic; high ghrink-swell slow perme-
isdto b shrink-swell ghrink-gwell potential; ability.
inches thick; potential. potential; somewhat
fair where it poorly poorly
is 6 to 13 drained. drained to
inches thick. poorly

drained.

Nimrod: NmA_____ Fair: loamy Fair: fair Moderate: None to slight.__| SBevere: mod- Moderate:
fine sand traffic-sup- fair traffic- erately slow moderately slow
texture. porting supporting permeability. permeability.

capacity. capacity.

Okemsh: OQOkA..__._ Poor where Fair: mod- Moderate: Moderate: Severe: slow None 1o slight____
loam is 4 to 6 erate shrink- moderate moderate permeability,
inches thick; swell poten- shrink-swell shrink-swell
fair where it tial; fair potential; potential.
isGto8 traffic-support- fair traffic-
inches thick. ing capacity. supporting

capacity.

Patilo: PaD_______. Poor: loamy Fair: fair Moderate: None to slight___| None fo slight Severe if slopes
fine sand traflfic- fair traffic- if slopes are” are 7 to 8
texture, supporting supporting 1 to 5 per- percent;

capacity. capacity. cent; mod- moderate if
erate if slopes ylopes are 2 to
are 5 to 8 7 percent.

percent.
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Degree of limitations and scil features
affecting— Continued

Boil features affecting—

Corrosivity clags and
contributing soil features

Farm ponds Drainage for
crops and Irrigation Terraces and Grassed Unconted Concrete
pasture diversions waterways steel

Reservoir areas Embankments

None to slight....| Moderate: Moderately Vory slow in- | Construetion | Difficult to High: re- Low.
fair slope well drained. take rate; difficult on establish sistivity.
stability. erosion steeper vegetation

hazard. slopes. on steeper
slopes.

None to slight____| Moderate: Somewhat Very slow Subject to Bubject to High: clay Low.
fair slope pootrly intake flooding; flooding; texture.
stability. drained; rate; subject| siltation of siltation

subject to to flooding. channels. hazard,
flooding.

Severe: seepage_| Moderate: fair | Well drained.___| Erosion Construetion | Difficult to Lowe oo _.o-__ Moderate:
slope hazard on difficult on establish strongly
stability. steeper steeper vegetation acid.

slopes. glopes. on steeper
slopes,

Moderate: Moderate: Well drained.___| Slopes; ero- Blopes._ - .- Slopes; Moderate: Low.
moderate fair slope sion hazard. highly clay loam
permeability. stability. erodible; texture.

difficult to
establish
vegetation.

None to slight..__| Moderate: Somewhat Very slow Clayey below | Cuts may High: clay Low.
fair slope poorly intake rate. surface expose texture.
stability. drained to layer; highly

poorly construc- clayey
drained. tion diffi- material;
cult. difficult to
establish
vegetation.

Moderate: Moderate: Moderately High initial Poor stability; | Siltation due | Moderate: Low.
moderately fair slope well drained. intake rate. sandy sur- to blowing gandy clay
glow stability. face. soil. loam
permeability. texture.

None to slight____| Moderate: Moderately Slow intake All features All features High: clay Low.

fair slope well drained. rate. favorable. favorable. texture.
gtability.

Severe scepage_ _ .| Moderate: Moderately Rapid intake | Unstable; Sandy soils; Low_. oo Low.
fair resist- well drained. rate, slopes. sandy soils; erosion
anee to pip- slopes. hazard,
ing and
erosion.
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TasLe 4.—HEngincering interpretations
Suitability as source of— Degree of limitations and soil features affecting—
Hoil series and
map symbols
Topsoil Road fill Highway Foundations for Septic tank SBewage lagoons
loeation low buildings filter fields
Pursley: Pr, Ps.____| Tair: clay Fair: moder- Moderate: Severe: sub- Severe: flood Moderate: mod-
loam texture. ate shrink- moderate ject to flood- hazard. erate perme-
swell poten- shrink-swell ing. ability.
tial; falr potential;
traffic-sup- fair traffic-
porting supporting
capacity. capacity.
Purves: PuC.__._. Poor: clay Poor: bedrock | Severe: bed- Severe: hed- Severe: bed- Severe: bed-
texture. at a depth of rock at a rock at a rock at A rock at a depth
8 to 20 depth of & to depth of 8 to depth of 8 to of 8 to 20
inches. 20 inches. 20 inches; 20 inches. inches.
high shrink-
gwell poten-
tial.
Stidham: StC_____ Poor: loamy Good__________ None to slight___| None to slight.._| None to slight.._| Severe: seepage..
fine sand
texture,
Tabor: TaA.______ Fair where fine | Poor: high Severe: high Severe: high Severe: very None to alight_____
sandy loam is shrink-swell shrink-swell shrink-swell slow perme-
10 to 20 potential; potential; potential. ability.
inches thick, poor traffic- poor traffic-
gupporting supporting
capacity. capacity.
Trinity: Tn, Tr..._._| Poor: clay Poor: high Severe: high Hevere: high Severe: sub- None to slight.____
texture. ghrink-swell shrink-swell shrink-swell ject to flood-
potential; potential; potential; ing; very
poor traffic- poor traffic- subject to slow perme-
supporting supporting flooding. ability.
capacity. capacity;
flooding
hazard.

Tuckerman: Tu._._[ Poor: poorly Poor: poorly Severe: poorly | Severe: poorly | Severe: slow None to alight_____

drained, drained. drained. drained. permeability.

Venus: VeE_______ Fair: clay Fair: moder- Moderate: Moderate: Severe; if Severe: it

loam texture. ate shrink- moderats moderate slopes are 10 slopes ars 7
swell poten- ghrink-swell ghrink-swell to 15 percent; to 15 percent;
tial; fair potential; potential, moderate if moderate if
traffic-aup- fair traffic- alopes are § slopes are § to
porting supporting to 10 per- 7 percent;
capacity. capacity. cent; moder- moderately

ately perme- permeable,
sble.

Wilson: WIA, WIB, | Fair: clay Poor: high Severe: high Severe: high Severe: very None to slight if
WnA, WnB, WnC_C, loam texture. ghrink-swell plasticity; shrink-swell slow perme- glopes are 0 to
WnC2. potential; high shrink- potential, ahility. 2 percent;

poor traflic- swell poten- moderate if

supporting tial; poor slopes are 2 to

capacity, traffic-sup- b perecent.
porting

capacity.
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Degree of limitations and soil features
affecting— Continued

Soil features affecting—

Corrosivity class and
contributing soil features

Farm ponds

Drainage for

vegetation.

crops and Irrigation Terraces and Grassed Uncoated Concrete
pasture diversions waterways steel

Reservoir areas Embankments

Moderate; Moderate: fair | Well drained; Bubject to Subject to Bubject to Moderate: Low.
moderate resistance to subject to floading. flooding; flooding, clay loam
permeability piping and flooding. siltation of siltation texture,

erosion. channels. hazard.

Severe: Dbedrock | SBevere: hed- Well drained . .__| Bedrock at a | Bedrock at a | Bedrock at a | High: clay Low,
at a depth of 8 rock at a depth of 8 depth of 8 depth of 8 texture.
to 20 inches, depth of 8 to to 20 to 20 to 20

20 inches. inches. inches. inehes.

Severe: seepage.| Moderate: Well drained ___.| Rapid intake | Poor stabil- Siltation; Low-_ ... High:
fair slope rate. ity; sandy vegetation very
stability. surface. difficult to strongly

establish acid.
because of
slope.

None to slight._ .| Moderate: Somewhat Very slow All features All features High: clay Low.
fair slope poorly intake rate. favorable, favorable. texture.
atability. drained.

None to slight.___| Moderate: Subject to Very slow Subject to Subject to High: clay Low.
fair slope flooding; intake rate; flooding; flooding; texture.
stability. moderately aubjeet to siltation of giltation

well drained flooding, channels. hazard:
to somewhat

poorly

drained.

None to slight._ __| Moderate: Depressions; Depressions; Depressions; Depressions; | High: poor- | High: very
fair resistance poorly poorly no outlets. difficult to ly drained; gtrongly
to piping and drained. drained. establish clay loam acid,
erosion. vegetation texture.

because of
wetness.

Moderate: Moderate: Well drained..__| Slopes; Sloping relief..| Slopes..______ Moderate: Low.
moderate fair resistance erosion clay loam
permeability. to piping and hazard. texture.

erosion.

None to slight....| Moderate: Somewhat Very slow Clayey below | Cuts may ex- | High: clay Low.
fair slope poorly intake rate. surface pose clayey texture,
stability drained. layer; con- material ;

. struction diffieult to
difficult. establish
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TasLe 5.—Engineering

[Tests performed by Texas Highway Department Testing Laboratory in accordance with

Shrinkage
Texas report
Soil name and location Parént material No. Depth
Limit Linear | Ratio
Axtell fine sandy loam: In. Pet. Pet. Pt
5 miles southeast of Kerens and 1.1 miles southeast | Moderate alkaline, non- | 64-488-R 10-33 13 16. 6 1. 92
of Goadnight. (Modal) calearcous sandy clay 54-489-R 72-88 14 18.8 1.88
loam.
Crockett fine sandy loam:
4 miles east of Kerens and (.8 mile north of Good- | Alkaline, noncaleareous 64-484-R 5-26 12 18, 2 1. 97
night. (Modal) shaly clay. 64-485-R. 54-84 16 20.3 1. 79
Ferris clay:
2 miles north of Blooming Grove. (Modal) Calearcous clay over 64-496-R. 7-19 11 19. 6 1. 95
shaly clay. 64—497-R 41-85 12 20.0 1, 93
Heiden clay:
2.8 miles northeast of Blooming Grove. {Modal) Calcareous clay over 64-408-R. 6-18 11 19,7 2. 00
shaly clay. 64-400-R. 44-88 13| 195 1.93
Houston Black clay:
0.8 mile southeast of Barry. (Modal) Caleareous clay. 64-490-R 717 12 26.0 1. 91
64-4901-R 40-90 11 26. 2 1.93
Tabor fine sandy loam:
4,2 miles east-southeast of Kerens and 0.6 mile | Alkaline, noncalcareous 64-486-R 20-36 10 18. 2 2,02
northeast of Goodnight. (Modal) clay. 64-487-R 70-84 15 15.6 1, 85

! Mechanical analysis according to the AASHO Designation T88-57 (1). Results obtained by this grocedure may differ somewhat

from results that would have becn obtained by the scil survey procedure of the Sail Conservation Serviee (

C3), In the AASHO procedure,

the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material,
ineluding that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method

Town and County Planning

This section was prepared chiefly for planners, de-
velopers, landscape architects, builders, zoning officials,
realtors, private and potential landowners, and others
interested in use of the soils in' Navarro County for pur-
poses other than farming. The county is near Dallas, and
its population is increasing because the suburbs are stead-
ily expanding into areas formerly used for farming. In
particular, the demand for outdoor recreational facilities
18 increasing.

Many people enjoy boating, water skiing, fishing, swim-
ming, and picnicking on and around the Navarro Mills
Reservoir and other water areas in the county. Also, some
landowners in the county have developed areas around
ponds, reservoirs, lakes, and structures fF())r retarding flood
water to provide facilities for hunting, fishing, and other
recreational activities, The county has potential for fur-
ther development of recreational facilities that would pro-
vide economic return to the landowner.

In table 6 the soils of the county are rated according
to their suitability for specific recreational uses and the
nature of the soil limitations that influenced the ratings
are shown. The ratings are based on soil festures only, and
detailed inspection of the soils at the site is needed.

The ratings used are none to slight, moderate, severe,

and wvery ssvere. If the rating is none to slight, little or
no adjustments are needed in use or the limitation is not
serious and is easy to overcome. A rating of moderate
means that some adjustments are needed in use. A rating
of sewere means that extensive adjustments are needed
before the soil is suitable for a specific purpose. A rating
of very severe means that the limitations are so severe
that use of the soil for the stated purpose is impractical.

Campsites are areas suitable for tent and camp trailer
sites and the accompanying activities for outdoor livin
for periods of at least one week. The soils are not requir
to be suitable for septic tanks. The soils require little site
preparation.

Paths and trails refer to the use of soils for trails, cross-
country hiking, bridle paths, and uses which allow for
the random movement of people. Most of the soils in the
county have a moderate or severe limitation for use as
a site for paths or trails. The dominant adverse soil fea-
ture is trafficability, which refers to the ease with which
people can move about over the soil on foot, on horseback,
or in small vehicles such as golf carts.

Playgrounds are areas developed for organized games
such as baseball, foothall, badminton, and the like. They
are subject to intensive foot traffic, and generally require
a s0il with nearly level surface, good drainage, and a
texture and consistence that give a firm surface.
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test data
standard procedures of the Ameriean Association of State Highway Officials (AASHO) (1))
Mechanical analyses !
Clasgification
Percentage passing sieve— Percent smaller than— Liquid | Plasticity
limit index
No. 4 No. 10 No. 40 No. 200 0. 05 0.005 0.002
Y4-in. | 4.7 mm.) | (2.0 mm.} | (0.42 mm.) (0.07;1 mnt. mm. min, Tnified 2 AASHO?®
mm.
Prt,

98 94 89 86 64 61 47 44 50 29 | CL A-7-8 (15}
93 92 91 a0 86 85 46 38 60 41 | CH A-T-6 (20)
a0 29 88 86 68 66 46 42 53 34 | CH A-7-6 (1T)
100 100 100 100 99 97 51 42 71 52 | CH A-T-6 (20}
100 a9 97 79 T4 70 44 36 59 383 | CH A-T-6 (20)
100 99 98 98 94 92 57 47 61 42 | CH A-T7-6 (20}
100 100 9% 08 93 84 54 44 57 38 | CH A-7-6 (19)
100 g8 96 96 92 85 55 46 60 42 3 CH A-7-6 (20)
100 100 100 100 98 97 70 62 30 62 §| CH A-7-6 (20;
100 100 100 100 99 99 72 62 88 65 | CH A-7-6 (20
100 99 a8 92 74 70 44 41 51 32 | CH A-7-6 (18)
a9 99 99 94 87 82 34 24 61 34 { CH A-7-6 (18}

and the material coarser than 2 millimeters in diameter is excluded from the caleulations of grain-sizo fractions. The mechanical analysis
data used in this table are not suitable for use in naming textural classes for soils.

2 Baged on the Unified Soil Classification System (8).
® Based on AASHO Designation M 145-49 (1).

Picnic aress are sites suitable for pleasure outings at
which a meal is eaten outdoors. Properties important in
evaluating soils for picnic areas are trafficalnlity, flood
hazard, and slope.

Formation and Classification of Soils

The purpose of this section is to present the outstand-
ing morphologic characteristics of the soils of Navarro
County and to relate them to the factors of soil forma-
tion. This section containg two main parts. First, the five
major factors of soil formation and the processes invelved
in soil horizon differentiation are discussed briefly in terms
of their effect on the soils of Navarro County. Second,
the system of classifying soils is discussed and the soils
are placed in the system.

Formation of Soils

Soils are natural bodies at the surface of the earth’s crust
having properties due to the integrated effects of climate
and plants and antmals as modified by relief acting on
parent material over time. A change in the degree of
expression of any of the five interrelated factors leads to
the formation of different soils.

Climate—The climate of Navarro County is humid sub-
tropical and presumably has been unchanged over recent
pedologic time. Rainfall averages 36.96 inches annually,
which 1s fairly evenly distributed throughout the year,
except for midsummer droughts. Most of the rainfall comes
Jate in spring or early in summer, mainly as thunder-
showers. The temperature is hot in summer and mild in
winter. The mild climate has promoted rapid soil develop-
ment. Climate is uniform throughout the county, althoug
its effect is modified locally by relief. Therefore, the dii-
ferences in Navarro County soils are not primarily caused
by climatic variations, Seils are continuing to undergo
developmental changes.

Plants and antmals.—Plants, animals, insects, bacteria,
and fungi are important in the formation of soils. Gains
or losses in organic matter and nitrogen in the soil, gains
or losses in plant nutrients, and changes in structure and
porosity are among the changes caused by living orga-
nisms. Under the dominant grass vegetation, soils that are
medium in organic-matter content have formed, but under
the less prevalent hardwood trees, soils low in organic-
matter content have formed. Man’s use of the soil is having
an influence on soil development. Overgrazing of grass-
lands and clearing of timberland have changed the kinds
and amounts of plants, and these plants in time will further
affect the character of the soils. Overgrazing and misuse of
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TaBLE 8.—Degree of limitation for recreational development and the ehief limiting properties

[An asterigk in the first column indieates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
such mapping units may have different properties and limitations, and for this reason it is necessary to follow earefully the instructions
for referring to other serieg that appear in the firat eolumn of this table]

Soil series and map Campsites Paths and trails Playgrounds Picnic areas
saymbols

Altoga: AlC_..__________ Severe: silty clay Bevere: silty clay Severe: silty clay Severe: gilty clay
texture. texture. texture. texture.

Axtell: AxB, AxC, AxC2, | Severe: very slow None to slight__________ Hevere: very slow None to slight for

AxE. permeahbility. permeability. alopes of 1 to B per-
cent; moderate for
slopes of 8 to 12
percent.

Bagette: BaF_._____.____ Moderate: silty clay Moderate: silty clay Severe for slopeg of 6 to | Moderate: for slopes
loam texture; severe loam texture; slopes 20 percent; moderate of 5 to 15 percent;
for slopes of 15 to 20 of 15 to 20 percent. for slopes of 5 to 6 severe for slopes of
percent. pereent. 15 to 20 percent;

gilty elay loam
texture.

Bonham: BmB_______.____ None to slight__________ None to slight_ .- _____ Moderate: slow perme- | None to slight.

ability; slopes of 2 to
3 percent.

Bunyan: Bnoo_.. . ....__ Moderate: moderate None to slight__________ Moderate: flooding None to slight.
permeahbility. hazard.

Burleson: BuA, BuB_____ Severe: very slow Severe: clay texture____| Severe: very slow Severe: clay texture.
permeability, clay permeability; clay
texture. texture.

Chickasha: ChD, CkD2___| None toslight__________ None to slight__________ Moderate for slopes of 3 | None to slight for

to G percent; severe slopes of 3 to 8 per-

for slopes of 6 to 10 cent; moderate for

percent. slopes of 8 to 10
percent,

Crockett: CrA, CrB, Severe: very slow None to slight. - . _.___ Severa: very slow None to slight.

CrC, CrD, CtC2, CtD3. permeability. permeability.

Dougherty: DoB..____.... Moderate: loamy fine Moderate: loamy fine Moderate: loamy fine Moderate: loamy
sand texture. sand texture. sand texture. fine sand texture.

Ellis: ElE o _ Severe: wvery slow Severe: clay texture__..| Severe: very slow Severe: clay texture.
permeability; clay permesnbility; clay
texture. texture,

Engle: EnC__..__________ Moderate: clay loam Moderate: clay loam Moderate: clay loam Moderate: clay loam
texture. texture. texture. texture.

*Ferrin: FeD2, FhE2, FIE_| Severe: clay texture; Severe: clay texture._._| Severe: eclay texture; Severe: clay texture.

For Heiden part of
FhE2 and FIE,
see Heiden series.

Freestone: FrA, FrB.___.

Gowen: Gn, Go, Gw, Gy._.

Heiden: HaB, HaC,
HaC2, HaD, HaD2.

Houston Black: HbA,
HbB, HbC, HbC2, HbD.

Kaufman: Ka, Keooooo___

very slow permeability.

Moderate: slow
permeability.

Severe: flooding
hazard.

Severe: clay texture;
very slow permeability.

Hevere: clay texture;
very slow permeability.

Severe: - flooding
hazard; elay texture.

None toslight__________

Moderate:
texture.

clay loam

Severe: clay toxture_ - __

Severc: clay toxture.._.

Bevere: clay texture. ___

very slow permeability;
slopes of 6 to 156

percent.
Moderate: slow

permeability.
Moderate: flooding

hazard; clay loam
texture.

Severe: clay texture;
very slow permeability;
alopes of 6 to 8
percent.

Severe: clay texture;
very slow permeability.

Severe: clay texture;
flooding hazard.

None to slight.

Moderate: flooding
hazard; clay loam
texture.

Severe: clay texture.
Severe: ¢lay texture.
Severg: clay texture.
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TapLe 6.—Degree of limitation for recreational development and the chief limiting properties—Continued

Soil series and map Campsites Paths and trails Playgrounds Picnic areas
symbals

Konawa: KoB, KoD, None toslight__________ None to slight_______.___| Nene to slight for slopes | None to slight.

KoD2. of 1 to 2 percent;
maoderate for slopes of
2 to 6 percent; severe
for slopes of 6 to 8
percent.

Lamar: LaD, LaE2..___. Moderate: clay loam Moderate: clay loam Moderate: clay loam Moderate: clay loam
texture. texture, texture; severe for texture,

slopes of 6 to 12
percent.

Lufkin: LuA___.________ Severe: somewhat Severe: somewhat avere: somewhat Severe: somewhat
poorly drained to poorly drained to poorly drained to poorly drained to
poorly drained. poorly drained. poorly drained. poorly drained.

Nimred: NmA__._________| Moderate: loamy fine Moderate: loamy fine Moderate: loamy fine Moderate: loamy fine
sand texture. sand texture. sand texture, sand texture.

Okemah: OkA__.______. Moderate: slow None to slight__________ Moderate: slow Moderate: mod-
permeability. permeability. erately well drained.

Patilo: PaD___.________ Severe: loamy fine Severe: lcamy fine Severe: loamy fine Severe: loamy fine
sand texture. sand texture, sand texture. sand texture,

Pursley:

e Moderate: flooding Moderate: clay loam Moderate: clay loam Moderate: elay loam
hazard; clay loam texture. texture. texture,
texture.
o Severe: flooding hazard_{ Moderate: clay loam Moderate: flooding Moderate: flooding
texture. hazard; clay loam hazard; clay leam
texture. texture.

Purves: PuC__.________ Severe: clay texture__..| Severe: eclay texture____| Severe: clay texture. ___| Severe: elay texture.

Stidham: StC._________. Severe: loamy fine Severe: loamy fine Severe: loamy fine Severe: loamy fine
sand texture. sand texture. sand texture. sand texture.

Tabor: TaA____________ Severe: somewhat Moderate: somewhat Severe: somowhat Moderate: somewhat
poorly drained; very poorly drained. poorly drained; very poorly drained,
glow permeability. slow permeability.

Trinity: Tn, Tro_______. Severe: subject to Beverc: clay texture____| Severe: subject to Hevere: clay texture,
flocding; clay texture; flonding; clay texture;
very slow very slow
permeahility. permeability.

Tuckerman: Tu...______ Severe: poorly drained__} Severe: poorly drainsd._| Severe: poorly drained__| Severe: poorly

drained.

Venus: VeE________ ____ Moderate: clay loam Mederate: clay loam Severe for slopes of 6 to | Moderate: clay loam
texture, texture. 15 percent; moderate texture,

for slopes of 5 to 6
percent; clay loam
texture.
Wilson: WIA, WIB, Severe: somewhat Moderate: somewhat Severe: somewhat Moderate: somewhat

WnA, WnB, Wn(C,
Wn(C2,

poorly drained; very
slow permazaability.

poorly drained; clay
loam texture.

poorly drained; very
slow permeability.

poorly drained; clay
loam texture.

cultivated soils lead to soil compaction, higher runoff rates,
and soil erosion. The amount of water and air that enters
the soil is greatly reduced as a result of destruction of soil
structure and less pore space. Bacterial action is greatly

reduced.

Parent materiol~—Parent material is the consolidated
and unconsolidated materials from which a soil is formed,
It determines the limits of chemical and mineralogical
compaosition of the soils.

The soils in Navarro County formed in five kinds of
parent materials. They are: (1) clay and marl; (2) lime-
stone caps over clay; (3) clay and shale; (4) sandy claysto
clayey sediment, or old alluvium ; and (5) recent alluvium.

Navarro County is underlain by 10 geologic formations

in four groups (2). These formations are, from west to
east across the county, Taylor clay or marl, Wolf City
sand, and Pecan Gap chalk in the Taylor Group ; Neyland-

ville marl, Nacatoch sand, Corsicana marl, and Kemp clay
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of the Navarro Group; Kincaid sands and clays, and Wills
Point clay of the- Midway Group; and the Wilcox Group.

Soils formed in clay and marl ave from the Taylor clay
or marl, Wolf City sand, Pecan Gap chalk, Ney andville
marl, Nacatoch sand, Corsicana marl, and the Wills Pomt
clay. The Taylor formations consist of black to very dark

ray clay over blue to gray clayey shale, and the soils
Tormed are Heiden, Houston Black, and Wilson soils. The
Wolt City, Pecan Gap, Nacatoch, and Corsicana forma-
tions are intcrbedded sandy marl and clay, and the soils
formed consist of Axtell, Chickasha, Crockett, Heiden,
Houston Black, Lamar, and Wilson soils.

Soils formed in limestone caps over clays are from the
Kincaid formation. This formation consists of a thin lintel
of coquina, consisting of minute shells and shell fragments
cemented together over clays and sands. It suggests shal-
low water where animal life was very abundant and shells
were broken and rolled by the waves. Soils formed in the
Kincaid formation are Venus and Lamar soils on steep
slopes and Purves, Engle, Heiden, Houston Black, Burle-
son, Wilson, and Crockett soils on gentle slopes.

Soils formed in clay and shale are in the Neylandville
and Kemp formations. These formations consist of gray to
olive clayey shale or marl that produced such soils as the
Burleson, Heiden, Houston Black, Wilson, and Crockett
soils.

Soils formed in sandy clays to clayey sediment or old
alluvium range from clayey to silty and sandy in texture.
The finer textured old allnvinm material was deposited
by slow-moving water, and has a smooth relief. The Burle-
son and Wilson soils formed in this material. The sandier
material was deposited by faster moving waters. Soils that
formed in the sandier material are the%)ougherty, Patilo,
Freestone, Konawa, Nimrod, and Stidham soils, These
soils are nearly level to sloping.

Soils formed in recent alluvium are the Gowen, Kauf-
man, Pursley, Trinity, and Bunyan soils. They occupy
flood plains of streams thronghout the county. The texture
of this alluvial material depends on the rate of water
movement, and the texture of the soils in the watershed.
A characteristic of most recent alluvial soils is that strati-
Aed layers of different textured material occur throughout
the profile. Alluvial soils on some of the lower flood plains
are subject to overflow and deposition of fresh ailuvial
sediment.

Relief.—Relief affects soil formation through modifica-
tion of climatic and vegetative considerations by drainage,
erosion, plant cover, and soil temperature. The relief of
Navarro County ranges from nearly level to moderately
steep.

Nearly level to gently sloping soils are deeper and have
horizons that are more distinct than sloping to moderately
steep soils and soils on ridges. The lower lying soils receive
extra water, have less runoff, and are subject to less erosion.

On the steeper soils geological erosion occurs almost
as fast as the soils are formed. An example is the moderate-
1y deep Rasette soils, which have been in the process of
soil development as long as the generally less sloping, deep
Crockett and Wilson soils.

T'ime.—Generally a long time is required for the forma-
tion of soils that have distinct horizons. The length of
time that parent materials have been in place, therefore,
commonly is reflected in the degree of development of the
soil profile,

SURVEY

Young soils in Navarro County formed in recent al-
Tuvium, and old soils formed in some upland positions. The
young soils have very little profile development, and the
old soils have well-expressed soil horizons. Bunyan soils
are an example of young soils that lack development. Fx-
cept for slight accumulation of organic matter and darken-
ing of their surface layer, Bunyan soils retain most of the
characteristics of their recent alluvial sediment. Axtell
soils are examples of older soils that have developed soil
horizons. They developed distinct A and Bt horizons that
bear little resemblance to the original parent material.
The clay soils in the county are.young in terms of horizon
development, cven though they may be old in terms of
chronologic age. Horizon development in soils is not
related to passage of time alone.

Proecesses of Horizon Differentiation

Several processes were involved in the formation of soil
horizons in the soils of Navarro County. Three main
processes arve: (1) accumulation of organic matter; (2)
leaching of calcium carbonates and bases; and (3) for-
mation and translocation of silicate clay materials. In
most soils more than one of these processes has been active
in the development of horizons.

Accumulation of organic matter in the upper part of
the profile to form an Al horizon has been important.
The soils of Navarro County range from medium to low
in organic-matter content.

Leaching of carbonates and bases has occurred in many
of the soils. Soil scientists generally are agreed that leach-
ing of bases in soils generally precedes translocation of
clay minerals, Many of the soils of the county are moder-
ately leached, which has contributed to the development
of horizons. Calcinm carbonates have been leached from
the upper horizons of mest of the soils. The amount of
rainfall, however, has not been great encugh to leach
the carbonates entirely from the soil, and some of the
soils have a layer in which calcinum ecarbonates have
acenmulated.

In several soils of Navarre County, the downward
translocation of clay minerals has contributed to horizon
development. The Bt horizon contains appreciably more
silicate clay than the A horizon. These soils were probably
leached of carbonates and soluble salts to a considerable
extent before translocation of silicate clay took place.
Leaching of bases and translocation of silicate clay are
among the more important processes in horizon differenti-
ation in the soils of Navarro County. The Axtell, Bonham,
Crockett, and Wilson soils are examples of soils that have
translocated silicate clay accumulated in the Bt horizon.

In Houston Black clay and in other soils that ave cal-
careous at the surface profile, little or no development of
horizons beyond the development of an A horizon has
occurred. These soils undergo natnral mixing, associated
with erack formation and crack filling, which retards
leachine of carbonates and development of horizons, Burle-
son and obher clay soils are noncaleareous at the surface,
but mixing has prevented formation of a B horizon.

Classification of Soils

Soils are classified so that we can more easily remember
their significant characteristics. Classification enables us
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to assemble knowledge about soils; to see their relation-
ship to one another and to the whole environment; and to
develop principles that help us to understand their be-
havior and response to various kinds of treatment. Soils
are placed in narrow classes for discussion in detailed soil
surveys and for application of knowledge in managing
farms and fields. Tlge many thousands of natrow classes
are then grouped into progressively fewer and broader
classes in successively higher categories so that informa-
tion 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 (£) and revised later (5). The system cur-
rently used by the National Cooperative Soil Survey was
developed in the early sixties (4) and was adopted in
1965 (7). It is under continual study.

The current system of classification has six categories.
Beginning with the most inclusive, these categories are
order, suborder, great group, subgroup, family, and series.
In this system the criteria for classification are soil prop-
erties that are observable and 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.

’Igs;uble 7 shows the classification of ecach soil series of
Navarro County by family, subgroup, and order, accord-
ing to the current system.

65
General Nature of the County

Navarro County was named in honor of Jose Antonio
Navarro, who played a prominent part in the struggle with
Mexico. As a member of the Congress of the Republic of
Texas, Navarro gave outstanding assistance to the com-
mittee selected to form the county. His work with this
committee led to the county receiving his name. Born on
the island of Corsica, his father came to America and
settled in what is now San Antonio. The county seat, Corsi-
cana, was named after the native land of Jose Antonio
Navarro’s father. Navarro County was created and orga-
nized in 1846 from Robeitson County, and 10 counties
were later formed from the original Navarre County.

The population of Navarro County in 1960 was 34,423,
and in 1967, it was estimated to be 86,161. The population
of Corsicana was 20,914 in 1960,

Transportation facilitics in Navarro County are ade-
quate. The county is served by three railroads: Rock Ts-
land, Southern Pacifie, and St. Louis and Southwestern,
U.S. Highway 75 (Interstate 45) and U.S. Highway 287
cross the county. Four State Highways are in the county,
three of them for only a short distance: Highway 14
south of Richland, Highway 309 south of Kerens, and
Highway 22 from Corsicana wost through Frost. State
Highway 31 crosses the center of the county through Daw-
son, Corsicana, and Kerens. In addition, abont 25 Farm-
to-Market Ronds are in the county. Many county roads

TasLe 7.—Classification of soil series

Serieg Family Subgroup Order

Altoga_ ___ _________ Fine-silty, carbonatic, thermie_ ___ . ________________ Typic Ustochrepts_ __________ e Inceptisols.
Axtell . . __________ Fine, montmorillonitic, thermie_ ___________________. Udertic Paleustalfs_ . _._._._._._.____ Alfisols.
Bazette ____________ Fine, mixed, thermic__. . __________________________ Udic Haplustalfs_ .. __._____.________ Alfizols.
Bonham____________ Fine, mixed, thermie. .. _________________________. Aquic Argiudolls_ . ___.______________ Mollisols.
Bunyan; caleareous

variant________._._ Fine-loamy, mixed, (calcareous), thermie_ ____________ Typie Udifluvents___________________ Entisols.
Burleson_.._._._. ___| Fine, montmorillonitie, thermic___.__ _ . _ . __._ - Udie Pellusterts__ . _ . _ . ______________ Vertisols.
Chickasha ' _.____ .-| Fine-loamy, mixed, thermie.______._ e _.| Udie Argiustolls____.________________ Mollisols,
Crockett . _____._. --! Fine, montmorillonitie, thermic. _______._____.__.____ Udertic Paleustalfs_____________. ____ Alfisols.
Dougherty__________ Loamy, mixed, thermice_ __ . _____________.__.________ Arenic Haplustalfs_________ T wen-| Alfisols.
Blis_ . _______ Fine, mixed, thermic____.__________________________ Vertic Ustachrepts. ... . _._____._ .-| Inceptisals.
Engle___ ... _______ Fine-loamy, mixed, thermie_________________________ Typic Calciustolls____._. e Mollisols.
Ferris_ . __.___ - w---| Yine, montmorillonitic, thermig_ . ____ e - --_-| Udorthentic Chromusterts____________ Vertisols,
Freestone_._________ Finc-loamy, siliceous, thermie_____ __________________ Glossaquic Paleudalfs___ . _.___ . ______ Alfisols,
Gowen_________.___ Fine-loamy, mixed, thermic__________________._______ Cumulic Hapludolls__________________ Mollisols.
Heiden__ . - _ ... __ I'ine, montmorillonitie, thermic. . _____.____________ Udic Chromusberts_ _ .. __.___________ Vertisols.
Houston Black___.__| Fine, montmorillonitic, thermic_ _ ______.___.________ Udic Pellusterts_ .. ___ S Vertisols,
Kaufman_ __________ Fine, montmorillonitie, thermie_ __ _ ________________._ Vertic Haplaquolls____._._.________ .-| Malligols.
Konawsa_ ________.__ Fine-loamy, mixed, thermic_________________________ Ultic Haplustalfs_ ___________.__ - Alfisols.
Lamar2____._______| Fine-silty, mixed, thermic_ _______ _ . _______.___ ——-| Typic Ustoehrepts___________________ Inceptisols.
Lufkin_ . ______._ ... Fine, montmorillonitie, thermie__ . ___________.____.__ Vertic Albagualfs____________________ Alfisola
Nimrod____________. Loamy, siliceous, thermie__ . __ . _______.________ Aquic Arenic Paleustalfs_ _ ___ . _._____ Alfisols,
Qkemah_________.__ Fine, mixed, thermie_____________ _____ . ___________. Aquic Paleudolls_ __ . _. e ———— Mollisaols.
Patilo_ __________.__ Loamy, siliceous, thermic______ . ____________________ Grrogsarenie Palcustalfs_ .. . emman Alfisols,
Pursley__________._. Fine-loamy, mixed, thermic______ . __________________ Fluventic Hapludolls..____ DR Mollisols.
Purves_____________ Clayey, montmorillonitie, thermic_ ____________.__.___ Lithie Caleiustolls_ ___________._.___. Mollisols.
Stidham_.__ _ R Loamy, mixed, thermic ________.____. ___ e Arenic Haplustalfs_..______________..._ Alfizola.
Tabar_._._. --------| Fine, montmerillonitie, thermic____._____._ e Aduic Paleustalfs_________________.___ Alfizols,
Trinity ... _....__ --i Fine, montmorillonitie, {ealcareous), thermic..________ Vertic Tlaplaquolls______________.___. Mollisols.
Tuckerman___._.___.__ Fine-loamy, mixed, thermic____ . _____________.____._. Typie Ochragqualfs___ .. ___________ Alfisols.
Venua_____.________ Fine-loamy, mixed, thermic_________________________ Typie Caleiustolls_ __ . _._.____.._.._._| Mollisols.
Wilson. .. - _._.___ Fine, montmorillonitic, thermie_ . ._____ - .| Vertic Ochraqualfs__._____._._. cwo-.-| Alfisols.

! Chickasha soils, 5 to 10 percent slopes, eroded (CkD2) are outside the defined range of the series because they lack mollic epidedons;

they are considered taxadjuncts to the series.

2 About 69 percent of Lamar elay loam, 3 to 8 percent slopes {LaD) is noncalcareous in the upper 15 to 20 inches and is considered a

taxadjunect to the series.
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are graveled and are passable during bad weather, but
many are impassible, though they present a well-distrib-
uted network of roads throughout the county. )

The relief of Navarro Connty is mainly gently sloping,
but it ranges from nearly level to moderately steep. Eleva-
tion ranges from about 250 feet on the flood plains of the
Trinity River in the southeastern corner of the county to
564 feet, in the southern part of the county about 1.85 miles
west of the corner of Navarro, Freestone, and Limestone
Counties, and 0.4 mile north of the Limestone County line.

The county is dissected by numerous well-defined drain-
age patterns and is well drained. The slope generally is
toward the southeast. The Trinity River forms the castern
boundary of the county. All of Navarro County is in the
Trinity River watershed, but Grays and Rush Crecks are
the on{'y main drainageways that empty into the Trinity
River within the county. Chambers Creek and Richland
Creek arc the largest creeks in the county. Chambers Creek
flows into Richland Creek in the southeastern part of the
county. Richland Creek flows into the Trinity River in
the northeastern purt of Freestone County.

Climate *

The climate of Navarro County is humid subtropical
with hot summers. Rainfall averages 36.96 inches annually.
Rain is evenly distributed throughout the year, except for
a midsummer minimum, Tropical maritime alr masses
almost completely dominate the area from carly in May to

* By RonErT B, OrToN, climatologist for Texas, National Weather
Service, TU.8. Dept. of Commerce.

SOIL SURVEY

late in September, and these air masses have a strong in-
fluence on the weather during other months, Prevailing
winds are southerly during all months of the year, al-
though northerly winds are frequent from November
through February.

Winter temperatures are mild. The daily maximum tem-
perature fails to rise above freezing only on an average
of two days during cach year. Arctic or nnusually cold
polar air masses plunging rapidly southward out of
Canada bring sharp drops in temperature. When these
cold air masses stagnate and are overrun by moist air
from the south, several days of cold, cloudy, rainy weather
follow. Generally, these occasional cold spells are of short
duration with rapid clearing following cold frontal pas-
sages. The lowest temperature on record at Corsicana
(since 1891) is —7° I. abserved on February 12, 1899.

Daytime temperatures are hot in summer, particularly
in July and Augnst. Summer minimums are in the Jow
7(¥s. Except for occastonal thundershowers that dissipate
the afternoon heat, little varintion exists in the day-to-day
weather in summer. The highest temperature on record at
Corsicana is 113° F. observed in July 1898, and again on
July 26, 1954.

The moderate temperature in spring and in fall is char-
acterized by long periods of sunny skies, mild days, and
cool nights,

Precipitation falls mostly as thundershowers. Rainfall
is heaviest late in spring and early in summer, resulting
from the interaction of polar air masses with the warm,
moisture-laden tropical air from the Gulf of Mexico.
High-intensity rains of short duration are likely to pro-

TasLe 8.—Temperature and precipitation

[Data from records kept at Corsicana, Texas, clevation 425 feet;

Precipitation
Temperature
Probability ofdreceiving selected
amounts during month
Month Average £
Total
Average Average Average Average 0.50 inch 1.00 inch
daily maximim daily minimum 0 or trace or more or more
maximum minimum
°F. °F, °F. °F. I, Pcf, Pet, Pet,

January_ oo __.__ 56. 6 77 347 17 2,75 <1 93 85
February . oo 60. 6 78 38 4 23 2. 97 <1 97 90
Mareh_ oo __ 68.1 84 43. 9 28 2.76 <1 95 85
April_ o 76. 7 88 54. 2 38 4 70 <1 98 93
AY e 83. 8 93 62. 7 50 4, 83 <1 99 956
June____ . 91. 3 98 70.0 61 3. 40 5 &9 80
July______ 96. ¢ 103 73.2 B8 1, 85 <1 85 70
August___ 97. 3 105 72. 6 66 2. 23 1 80 G5
September 9L, ¢ 100 66. 1 53 2. 54 1 88 76
Qetober_. . 82, 0 43 55. 4 40 3.01 1 85 85
November___.- 69. 1 85 43. 5 28 3. 08 <1 90 76
December_______..--- 60, 2 78 37. 3 22 2. 84 <1 95 85
Year_ o _.- L1 - B 3 | oo 86,96 |||

1 Average period of record is 11 years.

2 Leas than half a day.

3 Trace.
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duce rapid runoff almost anytime during the year. The
predominantly anticyelonic atmospheric circulation over
Texas in summer and the exclusion of cold fronts from
North Central Texas result in a decrease in rainfall during
midsummer., The amount of rain that falls varies con-
siderably from month to month and from year to year.
The wettest year of record at Corsicana (since 1886) was
in 1957, when heavy spring and fall rains amounted to a
total of 61.50 inches, Only 19.36 inches fell in 1917, the
driest year on record.

Snowfall averages 2.1 inches annually; however, aver-
age values are misﬁaading. After a snowtall of 4 or 5 inches,
little or no snow is likely to fall for several years. Tce
storms oceur about as frequently as snowfall, and they do
considerable damage to trees, shrubs, and utility lines.
They do make travel hazardous for a few hours.

The warm season (freeze-free period) in Navarro Coun-
ty averages 253 days. The average date of the Iast freeze
in the spring is March 10, and the average date of the
first freeze in the fall is November 19. Low temperatures
are very sensitive to variation in topography, nir drainage,
and wind; therefore, significant departures from the aver-
age values are likely to be found within the county.

Average annual relative humidity is about 82 percent
at 6:00 a.m., 56 percent at noon, and 53 percent at 6:00
p-m., Central Standard Time. Seasonal averages vary only
slightly. The area receives about 64 percent of the total
possible sunshine annually. Mean annual lake evaporation
is estimated at 55 inches.

Table 8 summarizes climatological data for Navarro
County.

data for Navarro County, Tezas
mainly for the 30-ycar period from 193767, < =less than]
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Tech.

Glossary

Aggregate, soil. Many fine particles held in u single mass or cluster.
Satural soil aggregates such as crumbs, blocks, or prisms, are
called peds. Clods are aggregates produced by tillage or
logging,

Precipitation—Continued
Probability of receiving selected amounts during Mean number ! of days Snow, sleet
month—Cantinued
2.00 3.00 4.00 5.00 6.00 0.10 inch | 0.50 inch | 1.00 inch Average Greatest
inches or | inches or | inehes or | inches or | inches or | or more or more or more total Maximum depth
more more more more more
Pt Pet. P, Pl P, In. In. In.

60 35 20 15 8 5 2 1 1.7 6.9 1
65 43 30 20 10 5 2 1 4 6. 5 0
60 40 25 15 8 3 2 ® ) ® 0
78 60 40 30 20 6 3 2 0 0 0
81 66 53 38 28 6 3 2 0 0 0
55 40 20 19 17 5 3 1 0 0 0
40 25 15 10 5 2 1 1 0 0 0
40 25 15 10 5 3 1 1 0 0 0
bb 37 25 18 12 5 2 1 0 0 0
52 35 20 18 10 4 2 1 (] o 0
60 40 30 20 15 5 2 1 (&) 3.5 0
65 45 35 20 15 5 2 ® ¢} 1.0 &)

__________________________________________________ 54 25 12 2.1 6.9 1
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Alluviam. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Calcareens soil. A soil containing enough calcinm earbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with eold, dilute hydrochloric acid.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural elass, 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 soll aggregate,
Synonyms: clay coat, clay skin.

Conecave siope. A land surface that is curved like the interlor of
a sphere or arch.

Concretions. Graing, pellets, or nedules of varions sizes, shapes,
and colors consisting of concentrations of compounds, or of goil
grains cemented together. The composition of some concretions
s unlike that of the surrounding seil. Calelum carbonate and
iron oxide are examples of material commonly found in con-
cretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be ernshed by the fingers. Terms commonly used to
deseribe consistence are—

Loose—Noncoherent when dry or moist; does not hold together
in o mAss,

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

Firm.-—When moist, crushes under moderate pressure between
thumb and forafinger, but resistance is dlstinctly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
cnn be pressed into a lump; will form a “wire” when rolled
hetween thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stroteh somewhnt and pull apart, rather than to pull free
from other muterial.

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

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

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

Convex slope. A land surface that is curved like the exterior of
sphere or arch.

Drainage class (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation that
oxisted during the development of the soil, as opposed to altered
drainage, which is commonly the result of a rtificial drainage
or irrigation but may be caused by the sudden deepening of
channels or the blocking of drainage outlets. Seven different
classes of natural soil drainage are recognized.

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

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

Well-drained soils are nearly free from mottling and are com-

monly of intermediate texture,

Moderately well dreined goils commonly have a glowly permeable
layer in or immediately beneath the solum., They have uni-
Form color in the A and upper B horizons and have mottling
in the lower B and the C horizons.

Samewhat poorly drained scils are wet for gignificant periods
but not all the time, and some seils commonly have mottling
at a depth below 6 to 16 inches.

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

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

Gilgai, Typically, the microrelief of Vertisols—clayey solls that
have a high coeflicient of expansion and contraction with
changes in moisture; usually a suceession of mierobaszing and
microknolls, in nearly level areas, ot of microvalleys and micro-
ridges that run with the slope.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristies produced by soil-forming proc-
esses. These are the major horizons:

O horizan—The layer of organic matter on the surface of a min-
eral soil. This layer consists of decaying plant residues.

A herizon—The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (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 algo has distine-
tive characteristics caused (1) by accumulation of clay,
sesquioxides, humus, or some combination of these; (2) by
prismatic or blocky structure; (2) 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, or trae soil, If a soil lacks a B horizon, the A horizon
alone ig the solum.

¢ herizon——-The weathercd rock materlal immediately beneath
the solum. 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 selnm, a
Roman numeral precedes the letter C.

R layer—Consolidated vock beneath the soil. The rock usually
nnderlies a C horizon but may be immediately beneath an
A or B horizon.

Mottling, soil. Trregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage, Descriptive terms are
as follows: Abundance—feis, comamon, and many; sizc—7fine,
wmedinum, and eoarse; and contrast—feint, distinct, and prom-
inent. The size measurements nre these: fiue, less than § milli-
metera (about 0.2 inch) in diameter along the greatest dimen-
sion; mediwm, ranging from 5 millimeters to 15 millimeters
{abont. 0.2 to 0.6 inch} In dinmeter along the greatest dimen-
gion ; and enarsg, more than 15 millimeters {about 0.6 inch) in
diameter nlong the greatest dimension.

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma. For example, a
notation of 10YR 6/4 is a color with a hue of 10YR, a value
of {3, and a chroma of 4.

Parent material. Disintegrated and partly weathered rock from
which goil has formed.

Permeability, The quality that enables the soil to transmit wnter
and air. Terms uged to describe permeability are as follows:
very slow, slow, moderately alow, moderate, moderately rapid,
rapid, and very ropid.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pI values, A soil that tests to pH 7.0 is precisely
neutral in reaction becauvse it is neither acid nor alkaline. An
acid, or “sour,” soil is one that gives an acid rveaction; an al-
kaline soil i3 one that i alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pH vH
Extremely acid-__ Below 45  Mildly alkaline_.____ T4toT.8
Very strongly acid. 45t05.0  Moderately alkaline. THto84
R|trongly acid____. 51toB5  Strongly alkaline____ 85to9.0
Medinm acld___._ 56toB6.0 Very strongly alka-
Slightly ncid_____ 61to 8.5 line - 9.1 and
Neutral e 8.6to 7.3 higher

Sand. Tndividual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand graing
congist of quartz, but they may be of any mineral cOmpo-
gition. The textural class name of any soil that contains
85 percent or more sand and not more than 10 percent elay.

Silt. Tndividual mineral partieles 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), Boil 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 mugs
qliding past another. In solls, slickensides may occur at the
hages of slip surfaces on relatively stecp slopes and In swell-
ing clays, where there is marked change in molsture content.

Zgil. A nataral, three-dimensienal body on the earth's surface that
snpports plants and that has properties resuiting from the
integrated effect of climate and living matter aeting on earthy
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parent material, as conditioned by relief over periods of Subsoil. Technically, the B horizon ; roughly, the part of the solum
time, below plow depth.

Selum. The upper part of a soil profile, above the parent mate-  Substratum. Technically, the part of the soil helow the solum.
rial, in which the processes of soil formation are active, The Surface soil, The soil ordinarily meved in tillage, or its equiva-

solum in mature soil includes the A and B horizons. Gen- lent in vncultivated soil, about 5 to 8 inches in thickness, The
erally, the characteristices of the material in these horizons are plowed layer.
unlike those of the underlying material. The living roots and  Terrace. An embankment, or ridge, constructed across stoping
other plant and animal life characteristic of the soil are large- so0ils on the contour or at a slight angle to the contonr. The
1y confined to the solum. terrace intereepts surface runoff so that it may soak into the
Structure, soil. The arrangement of primary soil particles into soil or flow slowly to a prepared outlet without harm. Ter-
cornpound particles or clusters that are separated from ad- races in fields are generally built so they ean be farmed. Ter-
Joining aggregates and have properties unlike those of an races intended mainky for drainage have a deep channel that
cqual mass of unaggregated primary soil particles. The prin- iz maintained in permanent zod.
cipal forms of soil structure are—plefy (laminated), pris- Texture, soil. The relative proportions of sand, gilt, and clay par-
matic (vertical axis of aggregates longer than horizontal), ticles in a mass of soil. The basie textural classes, in order of
columnar (prisms with rounded tops), blocky (angular or increasing proportion of fine particles, are sand, loomy sand,
subangular), and grenular. Structureless soils are either singie sandy logm, loam, &iit loem, silt, sandy clay loem, cloy loam,
grain (each grain by itself, a's in dune sand) or maegsive (the ' gitty clay loam, sandy clay, &ty cloy, and clay. The sand,
particles adhering together without uny regular cleavage, @3 in loamy sand, and sandy loam classes may be further divided
many claypans and hardpans). by specifying *coarse,” “fine,” or “very fine.”
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Accessibility Statement

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

Nondiscrimination Statement

Nondiscrimination Policy

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

To File an Employment Complaint

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

To File a Program Complaint

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

Persons with Disabilities

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

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

Supplemental Nutrition Assistance Program

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

usda.gov/33085.wba).

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