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Nearly 80 per cent of Texas has been reached by some form of soil
urvey work (Fig. 1). This work is done cooperatively by Texas Agri-
altural Experiment Station and Bureau of Chemistry and Soils of the U. S.
lepartment of Agriculture.

Of the 168,000,000 acres comprising the land area of Texas some 35,000,000
cres—nearly 21 per cent—ha%¢ been covered in detailed soil surveys of
pme 70 areas, consisting of coantizs or parts of counties, scattered through-
ut all parts of the State. On abcut 98,000,000 acres, 58 per cent of the
ind, mostly located in Western and Southern Texas, the soils have been
iss intensively surveyed by reconnaissance methods in 138 counties included

1 eight separate areas. In these surveys imore than 100 soil series have -

een recognized and ef these over 500 soil types have been studied and
papped. The information collected in these surveys has been issued in
bout 80 publications, which consist of a soil map and a report. The soil
nap shows the location and extent of each soil in the area surveyed while
he report gives the characteristics and features of the soils and their uses
i t,o crops with various other related infermation.

owledge of the soils of the State thus obtained together

_made in unsurveyed areas has provided sufficient
preparatlon of the very general soﬂ map of Texas
lere ghown, togvetltcﬁ‘q h brief descriptions of the soil regions and of the
pal soils, 'Wlth’_tm general agricultural importance and relationships.

10/ df 1e most important series of soils that occur in the State
in this paper, and these with the map, give in gen-
of the present information relating to soil classifica-

ues in this great area. The large number of soil types
nthm the State forbids the attempt to describe them in detail in this paper,
ut the gereral character of many of the more important of these minor
oil divisions has been brought out in the series descriptions.

The soils of Texas, many of them found in no other part of the United
States, are of widely differing characteristics and features and extend
hroug* a wide range of productiveness and suitability for crops. On the
haracteristics of the soils are based the uses for which they are best
uited. The success of agriculture in Texas depends upon the appropriate
se of the soils, which constitute the most valuable resource of the State.
Vhile the present population and wealth of Texas are largely due to the
jroluctive soils there are large amounts of marginal soils being used for
yurposes for which they are not well suited and are not returning a profit
or the effort and expense expended to obtain the uncertain production.
jome soils, many naturally very productive, are being injured by erosion
md by exhaustive cropping. Other: soils of high inherent productiveness
ire not being utilized because of insufficient drainage or on account of
nsufficient moisture. Many soils are farmed that are so low in productive
ralue that those devoting their time to their cultivation cannot hope to gain
nore than a bare existence.

It is only in using the soils of Texas for the crops for which they are best
nited, be these either timber, natural range plants, or cultivated crops,
md by protecting the soils and improving them, that a prosperous agricul-
are can be maintained. In this work it is hoped that a general knowledge
if the characteristics and capabilities of the soils of Texas may be provided
hat will afford a basis for a more careful appreciation of the soil resources
' the State.
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THE SOILS OF TEXAS
W. T. CARTER

GENERAL DESCRIPTION

. Texas is situated in south-central United States, bordering on the
' Gulf of Mexico and the Republic of Mexico. It embraces nearly one-
“eleventh of the total land area of Continental United States, having an
‘area of 262,117 square miles, or 167,754,880 acres. It is the Iargest state
of the Unlon and includes 254 counties, the smallest of which is about
-'* 50 square miles in extent and the largest nearly 6,000 square miles.
1t is included between the meridians 94° and 107° West longitude and
“ between 26° and 37° north latitude.

- Three great physiographic regions extend through the State. The chief
of these is the Great Plains region occupying a very large portion of the
western part of the State, and the Coastal Plain, which forms a large
portion of the eastern and southern parts of the State. In the extreme
stern part lying just west of the Great Plains, the region of Moun-
fains and Basins occupies a considerable area. The Coastal Plain
region is timbered over large sections, though large areas of prairie
lands also occur in the western and southern parts of this divi-
gion. The Great Plains area, occupying nearly one-third of the State,
18 composed of rolling grass-land plains with some flat plateau plains
“and large areas of greatly dissected limestone plains. This great divi-
‘gion merges on the east with rolling grass-land prairies and on the
south is terminated by rapidly descending stony escarpments leading
“dewn to undulating brushy plains. The region of Mountains and Basins
‘comprises mountain ranges and isolated rough highlands with a sparse
‘growth of grasses, trees, and shrubs, and intervening flat basins and
plains of arid character on which grow many desert shrubs.

- Suhdivisions of these great physiographic areas occur which are distin-
guished by local characteristic features of land relief, soils, native vege-
“fation, and climatic conditions.

- The surface of Texas is a dissected plain, tilted toward the southwest.
It rises from sea-level to more than 4,000 feet above sea-level in the ex-
‘freme northwestern part. The surface is dissected by many rivers flow-
ing in a general southeasterly direction through broad flat-bottomed
trenches. Local relief varies largely according to the extent of dissec-
tion by the tributaries of these major waterways. Some large areas are
‘nearly flat; others are undulating to rolling ; and still others are hilly or
‘rugged with many deep valleys. In the extreme western part a number
of mountains rise from 5,000 to 9,000 feet above sea-level, with some
peaks standing more than 5,000 feet above the general level of the sur-



6 BULLETIN NO. 431, TEXAS AGRICULTURAL EXPERIMENT STATION =

coEE

4

&\
NN

3
R
3

N

%//5/ . -
0 / \\\“ \} \\\
SRR

N N
\ <

h “\\\“Q\\
2\

B  DETAL SURVEYS
77 N RECONNOISBANCE  SURVEYS

1901 to 1930.



THE SOILS OF TEXAS ¥ 7

rounding country, which is from 3,000 to 4,000 feet above sea-level.
These mountains are a part of, or are associated with, the central Cor-
dilleran system. The general elevations and regional slope are indicated
in Figure 2.

NATIVE VEGETATION

Texas has a varied flora. The natural vegetation differs greatly in
different parts of the State, and its character is closely related to soil
and climate. Plant associations and communities of distinctive plants
cover great areas in different sections of the State. The great Coastal
Plain Belt of pine forests reaching south from New Jersey along the
Atlantic seaboard and westward through the states bordering the Gulf
of Mexico extends into eastern Texas, covering a large section of the
State. In places this forest consists almost entirely of pine, but a con-
siderable quantity of hardwood timber, mainly oak, is scattered through
the pine. In the northern part this timber land extends more than 100
miles into Texas and in the southern part extends as a narrower belt
southwestward for a distance of more than 200 miles, where the timber
land gradually gives way to brushy plains which extend far into Mexico.
The pine timber extends in the northern part only about 50 miles, and
in the southern part about 125 miles west of the eastern boundary of
Texas, giving way to a forest of oak timber, which occupies a broad
frmge as the western extensions of this great timber belt. Smaller areas
of oak timber occupy some portions of north Texas, and a small scrubby
growth of oaks occurs in limited areas throughout various portions of
the western part of the State. Where uncultivated, the prairies of the
humid region are covered with a heavy growth of coarse bunch grasses
and in places with a considerable growth of short grasses, which increase
in proportion as the humid areas merge with the subhumid plains. Along
the coast are narrow marginal areas of coarse plants and grasses pecu-
liar to marshy or semi-marshy conditions.

The plains are in places covered with a heavy growth of short grasses
consisting largely of buffalo grass (Bulbilis dactyloides) and mesquite
grass (Hilaria sp.), though in other places bunch grasses (largely
Andropogon sp.) predominate. TLarge portions of the plains support a
scattering growth of shrubs consisting largely of mesquite. In the
southern plains the characteristic bush growth is very thick, consisting
of mesquite and other small trees and shrubs, largely thorny, and
usually associated with prickly pear.

In the extreme western part of the State, where arid climatic condi-
tions prevail, large areas support little growth other than such desert
plants as Covillea and Flourensia species and other small shrubs which
characterize areas of light rainfall.

The extreme northwestern part of the State, consisting of very hlgh
plains, is largely devoid of trees and shrubs, but supports a dense cover
of short grasses on heavy soils and coarse grasses on the sandy soils.
In places a considerable growth of shin-oak trees a few feet high occur
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Figure 2. Map of Texas showing approximately the lines of equal elevation at 250, 500, 10
2000, 3000, 4000 and 5000 feet above sea level. 4



THE SOILS OF TEXAS 9

on the very light sandy soils of the western regions. The general dis-
tribution of the vegetation is shown in Figure 3.

CLIMATE

Texas lies within the latitude of the temperate zone and, therefore,
the climate is one of moderate temperatures and precipitation. In the
~ extreme southern part, subtropical conditions prevail and freezing tem-
peratures are uncommon. In the extreme northwestern part, winter
temperatures are occasionally as low as zero and a little below, though
these do not occur every winter or extend over a long period of time.
The winters are relatively short, and warm weather prevails a consid-
erable part of the time in the southern part of the State, whereas in
the northern part much of the winter season is cool. During the win-
ter, cold winds sweep down periodically from the morth, accompanied
by freezing temperatures in the northern sections, but the cold dimin-
ishes greatly in severity in the southern part. These cold winds, or
“northers,” last several days, but many do not reach as far south as the
coast. The summers are warm, with midsummer temperatures during
the day reaching to more than 90° F. and at times as high as 100° F.
The summers have a large number of days of sunshine. The high tem-
peratures of summer are tempered by gentle southerly winds which
blow from the Gulf, and where elevations are more than 2.000 feet
above sea-level, in the subhumid region, the low humidity, and bracing
atmosphere offset the summer heat to a large extent. In the extreme
southern part of the State, the average annual temperature is about
74° F. and in the extreme northern part it is about 56° F. Figures 4
and 5 show zones of Texas based on average dates of last killing frost
in spring and first in fall.

The precipitation is practically all derived from rainfall, as snows
occur rarely even in the northern portions of the State. In the extreme
eastern part the rainfall averages about 45 inches a year, with a small
portion of the eastern part receiving slightly more. Rainfall decreases
gradually toward the west, and in the extreme western part, as well as
in some of the arid basin sections of the Trans-Pecos region, the average
yearly precipitation is 10 inches or less. Slightly greater rainfall oc-
curs in the higher mountain areas throughout the Trans-Pecos region
than occurs in the basin and larger valleys of that region. The eastern
part of Texas, comprising an area of approximately two-fifths of the
State, lies within the humid region east of a general line indicated by
- changes in characteristics of soils and vegetation. Where the dividing
line touches the Gulf Coast, the average annual rainfall is about 35
inches but the area from Central Texas northward lies within a zone
where the average annual rainfall is between 25 and 30 inches. West of
this line the subhumid plains extend in a broad belt across the State from
north to south. Changes in soil characteristics, indicating a change from
- subhumid to semiarid conditions, occur about where the average annual
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Figure 3.
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Map showing general distribution of native vegetation in Texas.
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General character of native vegetation in various parts of Texas.

I. Marsh and salt grasses.

II. Timbered areas. Shortleaf pine with some hardwoods, mostly oaks, in northern
part. Shortleaf, longleaf, and loblolly pine in southern part with small
amount of hardwoods.

“III. Timbered areas. Mainly post-oak with small amount of other oaks and hickory.
No pine except on small area in Bastrop County reaching into northwestern
¥ Fayette County. Many small prairies included in this division.

IV. Przico. Coarse grasses, largely Andropogons and many others, some grama
-asses in western part.

V. Praicie. Coarse bunch grasses, largely certain species of Andropogon, Paspalum,
Panicun:, and others.

Vi. Jrairie. Bunch grasses, largely Andropogons; grama; some short grasses (buffalo
grass) in places. Small clumps of live-oaks in northwestern part, with few
other oaks in scattered growth in places; mesquite trees and shrubs in scat-
tered growth in southern part.

k'—VH. Brush plains. Largely short grasses, buffalo and curly mesquite. Many shrubs and
i mesquite trees in scattered growth; these shrubs and trees with prickly pear
very thick in places.

III. Brush plains. Largely coarse bunch grasses; some grama grasses; scattered growth
of mesquite trees and shrubs. Small post-oak trees in certain areas, while
some live-oak trees occur in a thick' growth in other places.

IX. Thin cover of short grasses, largely buffalo and mesquite grasses and various others;
- scattered growth of small trees in many places. These are chiefly live-oak and
shin-oak with in eastern sections also some western red-oak, and juniper, and
3 small amounts of post-oak. Many shrubs.

X. Timbered mainly, but with included prairies. Many post-oak, some black-jack oak.
On prairies coarse grasses mainly with some grama and other grasses. Mes-
quite trees in southern part.

- XI. Bunch-grass and short-grass plains with scattered mesquite trees and shrubs. Some
areas with very coarse bunch grasses and shin-oak shrubs; some places coarse
bunch grass, grama, needle, and other grasses; some areas of short grasses
(mainly buffalo) with grama.

Short-grass plains. Mainly buffalo grass with some grama.

Arid-land vegetation. Very thin growth of grass. On rough highlands mainly
sotol, lechuguilla, yucca, catclaw, cenizo, Nolina, and various other coarse plants,
with, in places, chino, yeso, and tobosa grasses. On lowland mostly creosote
bush and tar-bush, with some tussock, burro, and salt grasses.

Moderate grass cover; largely grama, Nolina, tobosa, and others; many small shrubs.
On some mountains, oaks, pine, juniper trees in places.

rainfall is 15 or 20 inches. The semiarid belt changes within a short
“distance into arid basins and plains, lying mostly west of Pecos River,
“and these are readily recognized by the presence of a very abundant
growth of desert shrubs. The arid portions have an average yearly
;rainfall of less than 15 inches.

~ Rainfall occurs regularly in the humid regions, as a rule, but in the
ther climatic regions in the western part of the State the rainfall
aries considerably from year to year; in some seasons it is very low,
and in others it is considerably above that of normal years. As a rule, the
rgest amount of rainfall occurs during the spring and summer months
in all of the regions. Much of the rainfall of the western part of the
‘State is from local thunder storms, accompanied by sudden dashing
rains, during which a large amount of water often falls in a very short
time, and unless the surface is very smooth or nearly flat, large amounts
of water run off into the streams. Summer dioughts of short duration
occur frequently in the humid region causing some crops to suffer, but
in the subhumid region periods of extremely low rainfall occasionally
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extend over periods of one or more years, being followed, as a rule, by
several years in which rainfall is ample for the production of good crop
yields. Rainfall of semiarid areas is usually insufficient for the suc-
cessful practice of dry-land farming, though the rainfall during some
years is sufficient to grow crops on some of the deeper soils. No dry-
land farming is attempted in the dry or arid regions, though some
farming is done by irrigating where water can be secured.

The climatic conditions of the State, especially the moisture condi-
tions, are reflected in the developed characteristics of the normal soils,
and in the character of the native vegetation. The four climatic regions
of Texas are outlined in Figure 6.

SOIL PARENT-MATERIALS

The geological formations of Texas have an important relationship
to the soils, as these formations furnish the raw parent-materials from
which the soils are developed. The physiographic land forms and the
features of surface relief which characterize the various regions of Texas
have been produced by the agencies of earth-building, including the
elevation of the earth’s crust, followed by surface dissection caused by
the erosive action of water. The character of the present surface of
rough lands, rolling areas, and smooth flat plains and prairies has been
produced largely by the resistance to erosion of the various exposed
geological formations. The soils vary somewhat in character accord-
ing to the character of the geological formation from which they are
derived, and the smoothness and slope of the surface. The soil-develop-
ing agencies of a region tend to produce soils of similar characteristics
from geological formations of different kinds of materials, but these
agencies act differently, or with less rapidity on the various geological
materials, depending largely on the degree of surface slope, and have
developed many soils locally which differ in many minor characteristics.
The geological formations which provide the parent-materials of the
soils extend through a wide range and consist of many kinds of mate-
rials both consolidated and unconsolidated, calcareous and noncalcareous,
and are made up of a variety of mineral compounds of various propor-
tions which resist disintegration in different degrees.

Large areas of limestone provide materials from which many soils are
developed. Igneous and crystalline rocks in the western and central
parts, and sandstones in the northern sections of the State, all give ma-
terials from which many different kinds of soils are developed. Vast
areas of unconsolidated calcareous beds and noncalcareous materials com-
prise the foundation of parent materials from which a great many dif-
ferent soils are developed. Recent deposits of alluvium consisting of
soil materials brought from different upland sources occur throughout
all parts of the State in the flood plains of many streams. On this
alluvial material the imprint of the processes of soil development has not
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yet been established except on some of the higher-lying areas which ax
no longer overflowed by the streams. ,

Throughtout a vast portion of the western plains the soil parent-mate
rials consist of calcareous unconsolidated sediments of fresh-water origin,
These have long been in place, and over large areas the processes of soil
development have produced soils of evident maturity with character-
istics which plainly show the influences of climate and vegetation.

Consolidated marine sediments consisting of limestone and sandstone
have weathered into fine materials from which various kinds of soil
have developed in large areas over northern, central, and western
Texas. These soils in general are much thinner and more poorly de-
veloped, and soil characteristics are less well defined than where de-
veloped on the unconsolidated materials in the eastern, northwestern,
and southern parts of the State. Over a very large area of consoli-
dated materials erosion is severe and much soil material washes away
before the processes of soil development have effected well-defined
characteristics. ;

Where the same geological formations occur in both humid and sub-
humid regions the soils developed in these two climatic areas differ
greatly in their broader characteristics and show distinctly the influ-
ences of climate and vegetation on the processes of soil development.

AGRICULTURE AND LAND UTILIZATION .

Most of the land in Texas is being utilized. Probably about 20 per
cent is used for cultivated crops, and most of the remainder for pas-
turage and timber. The proportion of crop land is largest in the
humid region, although large parts of the subhumid plains are culti-
vated. Livestock is raised throughout the State, though most exten-
sively on the open western ranges. Commercial timber is restricted
very largely to the forests of eastern Texas, and lumbering is an im-
portant industry in this section.

Although the best soils are largely found where the climate is favor-
able, considerable areas remain uncultivated in both humid and sub-
humid sections. Some fertile lands of the semiarid and arid regions
cannot be farmed because of insufficient rainfall, but some other bodies
with available irrigation water are successfully cropped. Large areas
in the west are too rough or stony for use other than grazing; other
tracts are too sandy for cropping. Some soils in the eastern part are
so thin or difficult to till that their best use, under present conditions,
is for timber production. 8

Texas leads all States in total value of the products of the soil.
These values for the year 1924 were: Farm crops, $756,000,000;
livestock, $284,000,000; and forest products, $60,000,000. 59

The crops grown consist mainly of cotton, corn, grain sorghums,
forage crops, and small grain crops. Other miscellaneous crops are |
grown in certain sections where climatic conditions and soils are

/
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especially suited, in addition to many of the other important crops.
In southeastern Texas considerable rice is grown, on the soils of the
Gulf Coast prairie considerable amounts of truck crops and figs are
produced commercially, and in the extreme southern part citrus fruits
are a very important crop. In the western regions grain sorghums
are grown extensively as also are wheat and oats in certain sections.
Cotton is the chief industrial crop produced by the farmers of the
State. Practically one-half of all land in cultivation is devoted to
cotton and the State produces about one-third of all the cotton pro-
duced in the United States. It is grown on very many different kinds
of soils located throughout a great range of climatic conditions.
Fruits and vegetables are grown on all kinds of soils for home use,
though in some sections especially favored with suitable soils and ecli-
mate together with convenient marketing facilities, fruits and vege-
table and other special crops are grown commercially.

Successful crop production in Texas is largely dependent on soil
and climate. There are considerable areas of unused fertile land
which could be cultivated; but for profitable use, some modification of
the natural conditions would generally be necessary, such as drainage,
irrigation, protection from erosion, and conservation of the rainfall.
Some lands are being farmed with little or no profit, and some others
are being used for crops not particularly adapted to them. As an illus-
tration of the special suitability of soils, the use of the Houston and
Wilson soils of the Blackland prairies may be cited ag a conspicuous
example. This group of soils constitutes only about 6 per cent of the
total land area of the State, but it produces nearly one-third of the
cotton crop.

The soils of Texas constitute the principal resource of the State and
provide a basis for the industry in which the largest proportion of the
6,000,000 inhabitants are engaged. Agriculture is the chief industry of
the State and probably will remain indefinitely the chief source of rev-
enue for the majority of the population, so that proper utilization and
conservation of the soil resources is of paramount importance.

THE SOILS

The soils of the State differ in characteristics according to the char-
acter of the parent-materials, climate, and other environmental factors.
Soil-developing processes differ in the various regions; accordingly,
great regional soil differences exist, as well as local differences.

Reconnaissance soil surveys have been made of more than one-half
the land of the State, and cover a number of areas which together make
up all of the western and considerable of the southern parts of the
State. Detailed soil surveys have been made of some 70 counties or
parts of counties scattered through the State, but these lie largely in
the eastern half, aggregating a total area equal to nearly one-fifth of
all the land in Texas.
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About 130 series of soils, including more than 500 soil types, have
been shown on the soil maps in these surveys. These have been iden-
tified, classified, and studied, and the data published in the soil reports.

The soils of Texas range through every textural class and are of many
colors and combinations of colors, and the structural characteristics are
numerous and varied. The productive capacities and crop adaptations
of the soils differ greatly.

For purposes of classification the soils of Texas are divided into two
great groups, the soils of the one differing from those of the other in
certain characteristics which have been produced largely by the influ-
ence of climatic factors. The soils developed under the humid condi-
tions prevailing over approximately two-fifths of the State differ in |
their natural characteristics from those of the western dry and rela-
tively dry regions comprising about three-fifths of the State. These
two great soil groups occupy, in general, the eastern and western halves
of the United States and are separated by a line (Fig. V) which accord- |

_ing to Marbut (1) follows a narrow transitional belt which crosses the
country from north to south from Canada through western Minnesota,
northwestern ITowa, southeastern Nebraska, a little east of the center of

Figure 7. Approximate location of line separating the two great soil regions of the United States.

(1)C. F. Marbut, a Scheme for Soil Classification, Proceedings and Papers of the First
International Congress of Soil Science, Vol. IV, June, 1927.
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Kansas, central Oklahoma, and divides Texas into almost equal parts.
In Texas this line extends in a general north south direction passing
near Wichita Falls, Abilene, and Fredericksburg, and, veering eastward
near the latter place, passing nmear San Antonio in a general south-
easterly direction and reaching the Gulf of Mexico near San Antonio
Bay. The line in Texas runs through a belt wherein the average an-
nual rainfall is 25 or 30 inches, the easterly inclination increasing as
the relatively higher temperatures of the more southerly latitudes are
reached. The belt of transition is fairly well defined by differences in the
broader or basic soil characteristics and is but a few miles wide, though
in the general transition area isolated areas of each soil group may lie
out of place several miles on each side of the line.

The soil group of the eastern or humid region includes soils in whose
maturely developed profiles no larger amounts of carbonates of lime
occur than in the parent-material beneath them. In these soils a shift-
ing or accumulation of sesquioxides has also taken place.

The soil group of the western or subhumid region and other low rain-
fall areas includes soils wherein some horizon of the fully developed soil
profile contains a greater amount of carbonate of lime than is present
in the parent geological material beneath.

These groups have been established by Marbut (1), and to them he
gives tentatively the names Pedalfers for the humid region group, and
Pedocals for the subhumid region group.

Owing to the great differences in the characteristics-of the normal
soils of these major soil divisions the grasslands of the humid region
are here referred to as prairies, while the treeless areas of the subhumid
soils are called plains.

NATURAL GEOGRAPHIC DIVISIONS OF TEXAS

Though Texas lies entirely within four natural physiographic regions
of continental scope, the Coastal Plain, Prairies, Great Plains, and
Mountain-Basin, these are naturally subdivided into sections or sub-
regions on the basis of distinctive features of relief, soils, and native
vegetation. The close relationship of soils to these sub-regions is
marked, as each division is occupied by a group of soils which for the
most part are found in no other section. These soil groups are made
up of a number of soil series more or less related in some broad char-
acteristics and these differ, as a rule, markedly from the general char-
acteristics of the soils of all the other sub-regions. The names of the
regions have in many cases long beeh in local use and are usually taken
from some outstanding geographic feature. These regions are as fol-
lows: Gulf Coast Prairie, Bast Texas Timber Country, East Cross
Timbers, Blackland Prairies, Grand Prairie, West Cross Timbers, Cen-
tral Basin, Rio Grande Plain, Edwards Plateau, Rolling Plains, High

(1) C. F. Marbut, a Scheme for Soil Classification, Proceedings and Papers of the First
International Congress of Soil Science, Vol. IV, June, 1927.
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Figure 8. Natural geographic divisions of Texas.

Dotted line separates the two major
soil groups of the State.
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Plains, and Mountain-Basin. These divisions are indicated in Fig-
ure 8.

The accompanying soil map made on a scale of one inch to 24 miles
shows the location of the principal soil groups in Texas. Some 3?2 areas
are thus outlined, though the alluvial soil group is further separated
into seven divisions. Due to the small size of the map, and to the lim-
ited information abcut some soils in unsurveyed sections, it is not pos-
sible to show, consistently, a more detailed separation of the soil areas
of the State.

In the areas shown the largest amount of the soils are related in
their characteristics. However, soils of widely differing characteristics
occur in some areas and in such cases the map grouping is made on the
basis of soil association, as separation was not possible on a map of
this size.

The soil map and report have been compiled from data secured in soil
surveys, and by less detailed studies in unsurveyed areas. Doubtless many
new soil series and soil types will be identified as soil surveys are ex-
tended over the unsurveyed sections.

As each geographic division is occupied, for the most part, by soils
found only in that area the soil groups are arranged under the regional
headings. The boundaries of the geographic regions are shown in solid
lines, and those of the soil division within the region in broken lines.
The different soil-group areas are sharply separated in places, while in
other places they merge together through a wide zone of transition.

" Following are descriptions of the regions of Texas with reference to
their location and extent, surface features, climate, native vegetation,
agriculture, and outstanding relationships, with descriptions of the more

important soils.
GULF COAST PRAIRIE

A nearly flat strip of country 20 to 80 miles wide borders the Gulf
Coast. This strip occupies two general sections, which are separated about
the vicinity of the San Antonio River; the eastern section, constituting
the Coast Prairie, consists of a nearly flat prairie, and the western sec-
tion, differing but little in surface relief, constitutes the coastal brush
lands of the Rio Grande Plain.

The Gulf Coastal Prairie covers about 8,000,000 acres of land lying
within, or partly within, 19 counties. The surface is covered with a heavy"
growth of coarse grasses, and a narrow fringe of marshy land occurs
along the coast line.

Along the coast the surface is but a few feet above sea-level. It rises
northward very gradually and uniformly to elevations of more than 100
feet above sea-level in the more northerly sections. The surface is very
smooth and generally flat, though near the interior border it is undulat-
ing. Many areas are so flat, or even slightly depressed, as to allow water
to stand for a long time. This is due in part to the heavy dense clay
subsoils and substratum, which cause very slow underdrainage. Several
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important rivers flow across the prairie through challow trenched tim-
bered hottomland areas. In place trees grow on bordering slopes and
strips of the adjacent upland.

The average annual temperature is between 68° and 70° F., and the
average annual rainfall is about 50 inches in the eastern section and 35
inches in the western section. The winters are short and temperatures
as low as freezing are rare. The summers are long and hot, though the
heat of summer is moderated by breezes from the Gulf.

Agriculture

The soils of the Coast Prairie are suited to a great variety of crops,
many of them inherently capable of producing high yields. The long
frost-free growing season, ranging approximately from 240 te 280 days
a year, according to location, together with the mild winters, making it
possible to grow some crops during the colder seasons, provides climatic
conditions favoring several types of agricultural industry.

However, due to inadequate drainage together with a large rainfall,
much of the land remains wet too long for successful use in growing
crops and is used only for the grazing of range cattle.

Therefore, due largely to poor drainage conditions agricultural de-
velopment is not extensive over parts of the eastern section. It is,
however, more general in the western and central sections where rainfall
is lower and considerable areas have moderately free natural drainage.
In the drier sections cotton is generally the important crop grown with
some corn and other feed crops, and in some of these counties rice is
grown extensively. In the eastern section rice is the chief crop, though
some corn and other crops are grown, but very little cotton is produced.

In places favorably situated throughout the Coast Prairie special com-
mercial crops are grown. These are chiefly figs, put up in local pre-
serving plants; truck crops, shipped to large markets over the country;
pecans, grown in the better drained river-bottom areas; and many vege-
tables, fruits, and berries grown for the local markets. In places alfalfa
and certain varieties of clover are grown successfully. The raising of
beef cattle on the range, and dairy farming near the larger centers of
population comprise important industries.

According to the census of 1925 the counties least developed agricul-
turally lie mostly in the eastern section. In some of these only about 4
to 8 per cent of the land was in cultivated crops, while crop land in the
western section ranged from 14 to more than 30 per cent of the total
land area in most of the counties. Some of the most extensively devel-
oped counties through which large rivers pass contain a large amount of
alluvial soils, of which a considerable proportion is farmed.

Most of the land is so smooth that it is suited to the use of power
farm machinery.

While some areas of the soils have sufficient natural drainage for suc-
cessful crop production there is a large amount of land that would be
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greatly improved for farming by the installation of adequate drainage.
In some localities artificial drainage has been provided by ditching and

has mroved valuable.
Soils

On the basis of the main soil*characteristics, the soils of the Coast
Prairie are divided into (1) Dark-colored prairie soils; (2) Light-col-
ored prairie soils; (3) Marshy and Semi-marshy soils; and (4) Alluvial
soils. The Dark-colored soils are chiefly of the Lake Charles series,
which occupy the main body of the smooth flat prairie. Closely asso-
ciated with the Lake Charles are many areas of Edna spils of the light-
colored division and though not related in characteristics these soils are
shown as one group on the soil map. The soils of the Coast Prairie
havg been developed largely from marl under a heavy grass cover. The
normally developed soils are generally of acid reaction in the upper lay-
ers and only in the layers grading into parent marl does calcium car-
bonate appear.

The table on page 24 gives the principal soils, their characteristics,
and chief uses.

Dark-Colored Prairie Soils

Occurring over the larger areas of the Coast Prairie are the dark-
colored soils. These are the most extensive and most productive soils
of the prairie. They have deep surface soils which grade below into dark-
gray subsoils, and at a depth of several feet these grade into calcareous
clay, the parent material. The topsoils are acid in reaction and contain
moderate amounts of organic matter. The soils are developed on smooth
surfaces under conditions of heavy grass cover, slow drainage, and high-
moisture content. They are mostly of the Lake Charles series. The
dark-colored soils probably total 3,750,000 acres.

Lake Charles Soils: The Lake Charles soils are black to dark-gray
in color, with dark-gray heavy clay subsoils in many places resting on
marl or slightly calcareous clay at a depth of several feet. In some
shallow phases, the marl lies within 2 or 3 feet of the surface or even
at less depth. The soils are deep and in most places are acid in reac-
tion. The topsoils grade below into the subsoils with no sharp change.
Though very hard when dry, the soil material breaks to grains readily
when handled in a slightly moist condition. These soils occupy large
smooth nearly flat areas of great uniformity in surface relief and soil
character. The principal soil is the clay (Fig. 9), though some clay
loam and fine sandy loam soils also occur. The clay soil, which is
black, deep, and very heavy, is pitted by numerous small depressions
know as “hogwallows,” though these disappear when the land is put
under culfivation. In many places brown or yellowish-brown calcareous
clay lies but a few inches beneath the surface of the elevation of the
hogwallows, and a few feet away in the depressions the black clay is -
several feet deep and is acid in reaction. In many places the surface



Principal soils of the Coast Prairie

Soil groups (Series)

Topsoil

Subsoil

Substratum
(parent material)

Chief crops grown

Nearly flat, dark-colored prairie
soils.
Lake Charles

Flat to undulating light-colored
prairie soils.
dna

Hockley

,Katy

Galveston

Flat; timbered.
Acadia

Black, dark-gray or
brown, not calcareous,
fairly tight on dryugf.
Large areas of heavy soils.

Heavy, black or graf,',
not calcareous. Slowly
penetrable to water.

Light - colored calcare-
ous clay or chalky marl.

Cotton, rice, feed crops,
corn, truck crops, figs.

Light-brown to gray,
largely sandy. Become
tight on drying; acid.

Light-brown to gray,
mostly sandy; acid.

Light-brown to gray,
mostly sandy; acid.

Gray, loose and inco-
herent; acid.

Light-brown, gray or
slightly mottled; hard ana
tight wren dry; acid.

Dense gray clay, al-
most impervious to water;
acid.

Dense mottled gray
and yellow clay; acid.

Dense mottled gray,
red, and yellow clay;
acid.

Yellow or gray; acid.

Gray or slightly mot-
tled dense clay; acid.

Dense gray clay, cal-
careous in places at a
great depth.

Heavy clay, non-cal-
careous.

Heavy clay, non-cal-
careous.

Loose sand.

Heavy clay, calcereous
at a great depth.

. Native grasses, cotton,
rice, feed crops, truck
crops.

Native grasses, cotton,
feed chops, truck chops.

Native grasses, rice,

feed crops, truck crops,
some cotton.

Truck crops, berries,
grapes.

Slightly used for culti-
vated crops, rice, feed
crops, truck crops, timber

Flat marshy or semi-marshy
prairies.
Harris

Gray to brown, salt
content high.

Gray or brown dense
clay; high water table.

Clay.

Native plants, grazing

Flat stream bottoms.
(Subject to overflow.)
Trinity

Miller

Yahola

Pledger

Ochlockonee

Black or dark gray,
calcareous.

Reddish, friable, cal-
careous.

Reddish,
careous.

friable, cal-

Brown or black friable,
calcareous.

Brown or light-brown;
acid.

Black or dark gray,
calcareous.

Red, crumbly, heavier
than surface soils.

Light-red, sandy. light-
er_texture than surface
soils.

Red, friable, calcareous.

or mottled: acid.

Brown, dyellow or gray

Clay, calcareous.

Interbedded clay and
other textures.

Same.
Same. -d

Same.

A S S —

Cotton, corn, feed
crops.

Cotton, sugar cane,
corn, various feed crops,
alfalfa, pecans.

Same.

Same.

Same.
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of the lighter-textured soils is dotted with small low circular sand
mounds, many of which are surrounded at the base by narrow spots of
bare soil containing considerable salt. The surface of the Lake Charles
soils, especially the clay, is so nearly flat that drainage is very slow and
during rainy seasons water stands for a long time. In the eastern part
of the Coast Prairie, where rainfall is highest, drainage conditions are
such that under natural conditions rice seems to be the crop best suited
to large areas of the clay. The native vegetation consists chiefly of a
thick cover of rank-growing coarse prairie grasses. Though some of the
soils are cultivated and farmed, large areas of the virgin soils remain,

Figure 9. Soil profile of Victoria clay near Lake Placedo, Victoria County. This soil
is very dark and is underlain by marl.

which are used only for livestock grazing. Land utilization for crops is
hindered by lack of adequate drainage, but in some sections artificial
drainage by ditching has been established with success. The soils are
very productive and the chief crops grown are rice (in the eastern and
central parts mostly), cotton (principally in the western part), figs,
various feed crops, and, in places, considerable truck crops are grown on
the lighter-textured soils. The clay is highly esteemed for rice and figs.

Light-Colored Prairie Soils

The light-colored soils of the Coast Prairie are confined chiefly to a
narrow belt in the interior margin adjacent to the timbered areas of the
East Texas Timber Country. However, small bodies occur scattered
throughout all portions of the region and some occupy narrow coastal
fringes and islands. The topsoils are for the most part of sandy texture
and rest sharply upon heavy dense subsoils which merge below with light-
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colored clay parent materials of acid reaction, though in places some
calcareous material lies very deep. These soils are acid in reaction from
the surface down, and the top layer contains only a small amount of
organic matter. They are not highly productive. In general the sur-
face drainage is slightly more free than on the dark-colored soils, but
underdrainage is slower on account of the more impervious character of
the underlying clays.

The chief soils are of the Edna, Hockley, Katy, Galveston, and Acadia
series. The first three are quite similar in many characteristics, being
underlain by dense clays, but the Galveston has friable permeable sub-
soils, and the Acadia is of very light color due to its development under
timber vegetation, the others having developed under a heavy cover of
grass. The light-colored soils probably cover a total area of nearly
2,750,000 acres.

Edna Soils: The Edna series of soils consists of gray, dark-gray, or
brownish-gray soils underlain abruptly (with almost no gradational
change) by heavy, dense tough gray or bluish-gray clay subsoils which,
in many places, have slight spots and streaks of yellow or brown colors
in the upper part. In a few spots, especially adjoining the Lake Charles
soils, calcareous clay occurs at a depth of several feet beneath the sur-
face. The soils and subsoils are acid in reaction.. On drying thoroughly,
the soils become very hard. The topsoils contain only a small amount

of organic matter, which for the most part gives a slightly darker color

to the upper few inches of surface soil. A few fine dark concretions
occur in the subsoils. The fine and very fine sandy loam tvpes pre-
dominate in the Edna series, though small areas of heavier soils occur.
These soils occur in relatively small bodies associated in many places with
the Lake Charles soils, though considerable areas also occur associated
with the main light-colored Katy-Hockley soils belt in the northern
part of the prairie. The surface is nearly flat to slightly depressed, and
with the almost impermeable character of the subsoils, drainage is very
slow. In places rainwater covers the surface most of the winter. Craw-
fish holes are abundant in many places. Many small, low circular sand
mounds occur over the surface. Coarse grasses grow on these soils,
though in some low areas water stands in pond-like depressions, where
only coffee beans or other coarse plants grow. In places a growth of
small oak trees has spread onto some of the Edna soils. These soils
are not cultivated to a great extent though they comprise all or parts
of some farms. Insufficient drainage prevents good crop yields in many
locations; but with adequate drainage the soils are not highly produc-
tive. The chief crops grown are cotton, corn, and other feed crops,
and some vegetables.

Hockley Soils: The Hockley soils have light-brown to grayish-brown
topsoils resting abruptly on heavy, dense clay subsoils of mottled yellow
and gray color (Fig. 10). The virgin soils are low in organic matter.

4
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The heavy subsoils are so dense that water passes through the materials
very slowly. The soils and subsoils are acid in reaction. The princi-
pal soils are sandy types. The fine sandy loam predominates and oc-
cupies large bodies of coarse-grass prairie in the northern sandy belt
with the Katy and Edna soils. Small circular sand mounds dot the
surface in places. The surface is nearly flat to undulating and drain-
age is slow on account of the dense heavy subsoils and substratum
which allow but slight underdrainage. The Hockley soils are not highly
productive, though with adequate drainage and by good systems of man-
agement fair yields may be secured. A small proportion of the soils is

Figure 10. The surface sandy soil of the Hockley fine sandy loam rests sharply defined
on the dense clay subsoil.

in cultivation, and they are used mostly for livestock grazing. The
chief crops are cotton, feed crops, and, in places, vegetables.

Katy Soils: The Katy soils are light-brown, drying to a grayish cast.
The upper layers rest abruptly on heavy mottled clay subsoils in which
yellow, red, and gray colors predominate (Fig. 11). The subsoils be-
come so0 hard as to form dense claypan layers. In places small dark con-
cretions are present in considerable amounts in the subsoils. The soils
are low in organic matter and all layers are of acid reaction. The surface
is generally nearly flat to undulating and surface drainage is very imper-
fect, this condition being accentuated by the dense impervious character
of the clay subsoils. The fine sandy loam is the principal soil of the
series and it occurs in association with the Hockley and Edna soils
largely in the sandy coarse-grass belt in the northern part of the Coast
Prairie. Owing to insufficient drainage, a small proportion of Katy
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soils is in cultivation. Rice is grown to some extent and yields are
good for the first few years. Some cotton, corn, peanuts, and truck
crops are grown with fair success. With adequate drainage and the
practice of soil-improving methods, crop yields would doubless be in-
creased.

Acadia Soils: The Acadia soils comprise gray or brownish-gray top-
soils resting on heavy, ashy-gray subsoils which are, in places, mottled
with yellow or red colors. In places, black concretions occur in the sub-
soils. Calcareous clay, or clay containing lime concretions occurs be-
neath some areas at a depth of several feet. Surface soils and subsoils

Figure 11. Soil profile of Katy fine sandy loam. The topsoil rests on dense mottled red,
gray and yellow clay.

are acid in reaction and contain little organic matter. These soils occur
in flat or nearly flat positions on the upland near streams, and water
stands in places for a Iong time after rains. They have a timber growth
of pine, oaks, gum, and other trees. The areas are mostly located ad-
jacent to areas of the Lake Charles soils. The series comprises both
heavy and sandy soils, the latter having some small circular sand mounds
scattered over the surface. Very little of the land has been cleared and
placed in cultivation. Where drainage conditions are suitable, the soils
are fairly productive and produce moderate yields of the general farm
and truck crops.

Galveston Soils: These comprise light-colored grayish soils of which
a deep gray loose fine sand with a gray or yellow fine sand subsoil is
practically the only representative of the series on the Coast Prairie.
This occupies portions of islands and strips of land bordering the
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waters of the Gulf and is of very slight extent. The soil is very loose,
contains very little organic matter and is of only moderate agricultural
value, though in places melons and other vine crops, grapes, berries, and
some vegetables produce fair yields. Where unprotected, the soil blows
and drifts in the wind.

Marshy and Semi-marshy Soils

These soils occupy strips of lowland adjacent to the waters of the Gulf.
The topsoils are gray or brown with subsoils of similar color and of gen-
erally the same characteristics. The surface is very flat and lies but
slightly above sea-level and in places some is at times covered with salt
water blown from the Gulf during storms. The water table lies near the
surface and the soil remains wet for months at a time. Soil development
has not continued for a sufficient time to produce well-developed soil
characteristics. The soils contain considerable salt in places and the
wet and salty conditions are reflected in the natural vegetation consisting
chiefly of salt and water-tolerant plants. These soils do not cover a very
great proportion of the Coast Prairie though in places, especially in the
eastern part, there are large areas. The soils are mainly of the Harris
series and the wettest areas are locally called marsh lands. Probably
three-quarter million acres of these soils occur.

Harris Seils: The Harris soils consist of gray or brown topsoil lay-
ers which pass gradually below into brown, gray, or mottled subsoils,
and these grade below into the underlying clays which constitute the
parent materials. The soils contain relatively large amounts of salt as
indicated by the dominating salt grass vegetation. They occur in very
flat low areas and are saturated with water most of the time (Fig.
12). They merge with the tidal and salt marshes in places, with very

Figure 12. The Harris clay is a flat semi-marshy soil. It lies but sightly higher than
the waters of the coastal bays.

little change in surface conditions, but the true marsh areas have a
larger proportion of salt grass and are inundated by wind-blown salt
water more frequently. The soils are mostly of heavy texture and due
to the wet conditions and salt content they are not suitable for crops,
but are used for the scant livestock grazing afforded by the natural
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vegetation. If reclaimed by diking, and adequate drainage is main-
tained, the soils will doubtless produce good crops after the salt has
been washed out.

Alluvial Soils

Few streams originate within the Coast Prairie, as the surface is so
nearly flat in most sections that a natural local drainage system has not
been developed. A number of large streams pass through the region
and along these there are some large areas of alluvial soils. These are
mainly of the Trinity, Miller, Yahola, Pledger, Guadalupe, and Ochlock-
onee series, and comprises soil materials washed from other soil regions.
These soils are treated in more detail in discussions of the soil region in

" which the alluvial soil materials originate, as in those localities the more
typical soils occur. The Trinity soils are of dark and calcareous soil
materials from the prairies; the Miller and Yahola consist of red cal-
careous soil materials washed from red soils and formations of the Rolling
Plains ; the Pledger are dark calcareous soils with red subsoil layers of
materials from both these regions; and the Ochlockonee soils are of hrown
non-calcareous soil materials washed mainly from soils of the East Texas
Timber Country. There are doubtless other unmapped alluvial soils
along the large streams passing through the Coast Prairie. The alluvial
soils of the region that have heen classified and correlated are fairly
typical, though some Trinity soils appear less calcareous, and the Miller
and Yahola soils slightly darker, than in locations nearer the source of
the original soil materials. The Pledger soils appear to be typically
represented here, and locally may be more extensive than elsewhere. The
Ochlockonee soils along some streams appear somewhat darker than found
in locations near the source of the soil materials. The Guadalupe are
brown calcareous soils with sandy subsoils.

The alluvial soils are farmed to a considerable extent in some sections
where drainage conditions permit, though sometimes crops are lost by
overflows. They are well suited to cotton, corn, sugar cane, feed crops,
alfalfa, pecans, and some truck crops. A very large proportion of these
soils remain forested. Nearly 750,000 acres of these soils lie in this
region.

Soil Utilization

The proportion of soils in cultivation differs greatly throughout dif-
ferent parts of the Coast Prairie depending largely on the character of
the soils. As a rule, the largest percentage of land in cultivation is of
the more highly productive Lake Charles soils, but there are large areas
of these that are as yet used only for livestock grazing. Large areas of
the productive soils would probably be more largely farmed if the land
were better drained, and in the case of the alluvial soils protected from
overflow.

The soils most extensively cultivated other than those of the ILake
Charles series are the fine sandy loams of the Edna, Hockley, and Katy
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series, with a considerable amormt of Miller, Yahola, Trinity, and Och-
lockonee soils in some of the 1.ver bottoms. The Lake Charles clay is
probably the most extensive soil type in the region. It occurs in large
smooth areas and owing to its high productiveness it is used largely for
cotton, rice, corn, figs, and other crops, but it is not so well suited for
vegetables and truck farming and is not used much for such crops
(Figs. 13 and 14). The clay loam, and fine sandy loam of the Lake
Charles series are highly productive and are used for all the general

Figure 13. Lake Charles clay is almost flat, and where dainage is adequate it produces
good yields of many crops. This shows cotton and corn near McFaddin.

Figure 14. Fig orchard on Lake Charles clay in Galveston County. During the winter
some orchardists grow Bur clover to improve the soil.

farm crops and, in places, for truck farming and market gardening.
The fine sandy loams of the Edna, Hockley, and Katy series are not
highly productive, but with attention given to soil improvement, fair
yields of the general farm crops and vegetables are produced. These
soils are used on small farms for cotton, corn, and other feed crops.
The sandy soils generally respond well to applications of organic mat-
ter and to applications of fertilizers where moisture conditions are
favorable. All of the soils respond well to improvements in drainage
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conditions. The sandy soils are well suited to vegetables, berries, and
small fruits. The Acadia soils are not used to any considerable amount,
as soils free of timber growth are more readily placed in cultivation.
The Galveston soils are used to some extent in places for producing
vegetables, berries, grapes, and various other truck - rops such as water-
melons and cantaloupes. The Harris soils are not cultivated, as they
have deficient drainage and, in places, contain salt.

EAST TEXAS TIMBER COUNTRY

That great coastal belt of timbered sandy land extending from New
Jersey along the Atlantic and Gulf seaboard reaches into eastern Texas
and there comprises that region known as the East Texas Timber Coun-
try. This great body of land consists of many kinds of soils, but they
have many common features and characteristics which indicate their
general relationship. These soils are mostly of light texture, light-
colored, and low in organic matter. On account of soils relationships
the East Cross—Timbers area is included on the soil map with this
region. This is a narrow strip of timbered sandy soils lying 50 to 75
miles west of the East Texas Timber Country in northeastern Texas.
It extends about 150 miles southward from Red River. The East
Texas Timber Country and East Cross Timbers have a total area of
some 26,000,000 acres covering all or parts of about 74 counties. On
the north this region extends to the Ozark Mountains in Oklahoma ; on
the south it joins the Coast Prairie; and on the west it terminates
sharply at the Black Prairie, except for a narrow fringe on the north
of that prairie which practically connects with the East Cross Tim-
bers. On the south a broad belt extends southwestward from the main
region and merges in southern Texas with the brush plains of the Rio
Grande Plain.

The timber growth consists mainly of mixed pine and hardwood,
though in the southeastern section pine trees predominate and consti-
tute the source of a great lumbering industry. On the western side
the pine gives way to a fringe of oak timber 20 to 50 miles wide which
borders the prairie. Though much of the pine timber has been cut,
considerable areas are being reforested (Fig. 15).

( The surface relief of the region is uneven with a general slope from
north to south. Elevations in the southern parts range from 100 to
200 feet and increase northward to 300 to 600 feet above sea-level in
some sections. The land is generally undulating to rolling and hilly.
It is deeply carved by stream dissection, many rivers originating or
passing through in broad valley trenches from which extend numerous
smaller tributaries reaching back into all sections. Near the larger
streams some rough hilly lands with steep slopes occur while in places
some stony hills occupy divides. Erosion is active in many places and
surface soil layers are thin on many of the steeper slopes. The larger
nearly flat areas are located mostly in the southeastern part.
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The average annual temperature of the general region is about 68°
F. in the southern part, becoming gradually lower to around 64° in
the northern sections. The average annual rainfall is between 45 and
50 inches in the eastern part, decreasing westward to about 35 inches
in the southwest extension of the region. The summers are long with
rainfall usually occurring at intervals sufficiently regular to provide
ample moisture for crops. The winters are short and although mod-
erate weather prevails, there are occasional periods of moderately cold
weather lasting several days, during which temperatures often fall be-
low the freezing point.

"

Figure 15. This shows cutover pine forest land in Jasper County that is being reforested.
The light-colored soils of the East Texas Timber Country are valuable for
producing timber.

On the basis of natural features the East Texas Timber Country is
divided into five sections. These local sections, characterized by the
predominance of certain soils, features of surface relief, and native
vegetation are distinctive although in most places they merge together
without sharp lines of separation. These sections, shown on the soil
map in terms of the dominant soil groups consist of:

(1) The northern oak-belt section consisting of wide strips of rolling
oak timberland bordering the prairie, is occupied largely by soils of the
Kirvin-Norfolk group; area about 6,500,000 acres;

(2) The typical section, a very rolling shortleaf pine country having
the general characteristic features prevailing in the Coastal Plain through-
out the Southern States, the dominant soils of this section being mostly
of the Kirvin-Bowie group (Fig. 16); area abotit 6,000,000 acres;

(3) The dense subsoil section, a rolling to gently rolling area contain-
ing soils chiefly of the Lufkin-Susquehanna group with included small
prairies of dark-colored soils, and covered in the western part mainly by
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post-oak timber and in the eastern part by pine forests; area about 9,500,000
acres;

(4) The flatwoods section, a relatively small area of about 2,000,000
acres in the southeastern part which is largely flat to undulating (Fig. 17)
and is occupied mainly by soils of the Segno-Caddo group supporting a
forest of pine; and

(5) The redlands section, a rolling to hilly pine-hardwood area con-
spicuously featured, in places, by the presence of some very red soils com-

Figure 16. This view of rolling farmland in Rusk County shows the characteristic surface
relief of the light-colored sandy soils throughout the East Texas Timber Country.

Figure 17. In the flatwoods section the surface is mostly smooth. This also shows the
effects of fire injury to young trees in an area that is being reforested.

prising the famous “East Texas Redlands.” Here the chief soils are of
the Nacogdoches-Norfolk group. This section covers about 2,000,000 acres.

Agriculture

While agricultural development is quite general throughout the East
Texas Timber Country a rather small proportion of the land is devoted
to farm crops. The greatest development is on the most productive
upland soils near the larger centers of population, while, on account
of lumbering and-insufficient drainage accentuated by heavy rainfall,
the soils-in-some southeastern sections have been used very little for
farm crops. |In some of the southeastern sections the crop land in
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some counties amounts to less than 3 per cent of the total land area,
while in others it is only as high as 10 per cent. In the more thickly
settled sections the proportion in some counties is about 16 per cent;
in others it is as high as 40 per cent, according to the census of 1925.

Value of crop production in 1924 ranged from less than $1,000,000
in some southeastern counties to more than $4,000,000 in others located
in more highly-developed sections.

The farms are mostly small, and the chief crop grown is cotton.
Corn, sorgo, and various other feed crops, vegetables, fruits, and ber-
ries are also important products. The leading truck crops are water-
melons, sweet potatoes, and tomatoes, although various others are grown
and in places plant nurseries are successfully operated, while dairying
is an important and growing industry fostered by large plants that
manufacture milk products. Cattle and hogs are raised on many
farms, and in places are ranged throughout the forests.

While the soils of the region are generally of only moderate produc-
tiveness they are susceptible to improvement, including fertilization.
They are suited to many crops and their use for crops is facilitated
by the long frost-free growing season averaging about 230 days in the
northern, and 265 days in the southern parts. The soils are not gen-

_ erally suited to small grains, but are especially suited to truck crops,
fruits, many farm crops, and to some grasses and pasture crops.

The agricultural values of the soils can be made greater im” many
places by terracing to prevent erosion and in other places by providing
adequate drainage conditions.

i Soils
/ The soils of the East Texas Timber Country consist mainly of fine
“sands and fine sandy loams. The surface soils, mostly light in color
(though  some are red), as a rule, are underlain by subsoils that are
heavier than the surface layers. The surface soils are in most places
of two distinct layers, the upper, containing only a small amount of
organic matter, grading below into a subsurface layer of similar tex-
ture. In virgin areas the organic layer is but two or three inches
thick, but with cultivation this is increased to a thickness of six inches
or more. 'The color of the organic layer (where not red) is brown or
gray, while the subsurface, corresponding largely to the color of the
subsoil beneath, is mostly red, brown, yellow, or gray, or shades of
these colors. The subsoils, mostly of clay or sandy clay, differ greatly
in color and structurejand on their characteristics is based the differ-
entiation of the soils~into series groups. [As a rule, all of the soil and
subsoil layers are of acid reaction. The surface and subsoil layers
merge together beneath many of the soils, but in others there is a
sharp line of separation between the surface soil and subsoil layers.

The soils have been developed mostly from beds of noncalcareous
clay, sandy clay, clay shale, or sand. They reflect, in their developed
characteristics, the influences of a warm, moist, climate and the vege-
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_ tative cover of trees which contribute but little organic matter. The
results of leaching and erosion, due to high rainfall, are indicated in
the developed deep beds of fine sand on the nearly flat high areas;sand
in the variable thickness of soil and subsoil layers on slopes of differ-
ent gradients where, in places, erosion has removed all or part of the
soil layers before they have become thoroughly developed. Where free
underdrainage occurs, red and yellow colors become established in the
subsoils, but where drainage is very slow gray color predominates.
Little or no true soil development has taken place in the soil mate-
rials comprising the alluvial soils of the stream-bhottom lands. These
consist of soil materials washed chiefly from the local upland soils and
are periodically receiving fresh deposits from the same source. On
some relatively small flat areas comprising old stream terraces the an-
cient alluvium has been developed into soils which have characteristics
very similar to those of the hlgher upland soils developed from older
parent materials.

(The upland soils are the most extensive, probably covering 85 per
ceﬁt of the region. On the basis of pronounced characteristics of the
subsoils the soils are of two divisions: (1) the soils having friable,
crumbly, permeable subsoils, and (?) soils with dense, very heavy sub-
soils.”, While soils of each division occur extensively in different sec-
tions, mneither occupies large areas exclusively, and in many sections
they are to be found in many small and large bodies in close associa-
tion. (The soils with the friable subsoils usually have better drainage,
respond more favorably to methods of soil improvement and fertiliza-
tion, and, therefore, are on the whole more satisfactory for the pro-
duction of farm crops.

The table on page 37 gives the characteristics and chief crops grown
on the principal soils of the region.

Upland Soils with Friable Subsoils

This division includes a number of soils of which the topsoils are
mostly light-colored, though some are red. The topsoils grade down-
ward into the subsoils without a sharp line of division between the differ-
ent layers. These soils are mainly of the Kirvin, Bowie, Ruston, Caddo,
Norfolk, Segno, and Kalmia series, the two latter being located on
smooth benches adjacent to the stream bottoms. Most of these soils
occur in both large and small areas scattered throughout all sections of
the region, but, on the whole, are probably more extensive in the northern
and southeastern sections. Figure 18 illustrates a soil profile of the
Kirvin fine sandy loam, a representative of the friable subsoil division.

Kirvin Soils: The Kirvin soils are brown or reddish-brown in color,
some having light-brown or gray shades when dry. These grade below
into rather heavy red clay subsoils which in places have slight mottlings
or streaks of limonite-yellow color. In the lower or parent-material
part, at a depth of about 2 to 4 feet beneath the surface, there is



Principal soils of the. East Texas Timber country

Soil groups (Series)

Topsoil

Subsoil

Substratum
(parent material)

Chief crops grown

Timbered Uplands.
Friable subsoils: g
Undulating to rolling.
Kirvin

Undulating to gently rolling.

Bowie /.

Gently rolling.
Ruston

Flat to undulating.
Caddo

Nearly flat to rolling.
Norfo!

Flat to undulating.
Segno

Undulating to very rolling.
Nacogdoches

Flat to'uhdulating old stream

benches (above overflow).
Cahaba

Kalmia

Light-brown to grayish
or slightly reddish.

Gray to light-brown;
vellow sub-surface.

Light brown to grayish
with brown, yellowish, or
reddish subsurface.

Gray with yellow sub-
surface.

Gray with yellow sub-
surface.

nght brown or gray
with yellow subsurface;
ironstone pebbles.

Red; ironstone frag-
ments in many places.

Light-brown with red-
dish or yellowish sub-
surface.

Light-brown or gray
with yellow subsurface.

Red, some gray mot-
tlings inlowerpart, slowly
permeable.

Yellow mottled with
gray and red; permeable.

Reddish-yellow, red-
dish-brown, or light red;
very permeable.

Yellow mottled with
gray in lower part; slowly
permeable.

Yellow; very permeable
and sandy.

Yellow with red spots;
permeable, ironstone
pebbles.

Red; slowly permeable.

Light-red;

very per-
meable.

Yellow; very permeable.

Clay or sandy clay.

Clay or sandy clay.

Clay or sandy clay.

Clay or sandy clay.

Sandy clay.

Sandy clay.
Clay or sandy clay:
marl 1n places.

Sandy clay, on beds of
gravel.

Sandy clay, on beds of
gravel.

Cotton, corn, feed crops,
truck crops, fruits.

Cotton, feed crops,
truck crops, fruit.

Cotton, feed crops,
truck crops, fruits.

Cotton, feed crops.
Cotton, feed crops,
truck crops. fruits.

Cotton, feed crops,
truck crops, timbers.

Cotton, feed crops,
truck crops, fruits.

Cotton, feed crops,
truck crops, fruits.

Cotton, feed crops,
truck crops, fruits.
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Principal soils of the East Texas Timber country—Continued

Soil groups (Series)

Topsoil

Subsoil

Substratum
(parent material)

Chief crops grown

Timbered Uplands—Continued.
Dense Subsoils: .
Nearli_ flat to undulating.
Lufkin

Undulating to rolling.
; Susquehanna

éear]y flat to undulating.
Tabor

Flat to undulating old stream
{;‘cn?hes (above overflow).
ea

Myatt

Gray; becomes tight on
drying.

Light-brown to gray
with yellow subsurface.

Light-brown to gray
with yellow subsurface.
Light-brown; reddish

or yellowish subsurface.

Gray; becomes tight on
drying.

Gray; dense, very slow-
ly permeable.

Red and gray mottled;
dense, very slowly per-
meable.

Yellow with gray mot-
tlingsinlower part; rather
dense: moderately per-
meable.

Dense; mottled red and
gray; very slowly per-
meable.

Gray; dense; very slow-
ly permeable.

Clay or shaly clay.

Clay or shaly clay.

Clay.

Clay on beds of gravel.

Clay on beds of gravel.

. Cotton, feed crops,
timber.

Cotton, feed crops,
truck crops, timber.

Cotton, feed crops,
truck crops.
Cotton, feed crops,

truck crops, fruits.

. Cotton, feed crops,
timber.

Flat Stream Bottoms.
(Subject to overflow.)
Ochlockonee

Bibb

Hannahatchie

Light-brown or grayish.

Gray or slightly mot-
tled.

Red or brown.

Brown or yellow or
mottled with gray.

Gray, with slight mot-
tlings.

Red.

Beds of alluvial de-
posits—sandy to clayey.

Beds of alluvial de-
posits—sandy to clayey.

Beds of alluvial de-
posits—sandy to clayey.

Cotton, feed crops,
sugar cane.

Mostl timber,
cotton, feed crops.

some

Cotton, feed crops,
truck crops.
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Figure 18. The soil profile of Kirvin fine sandy loam. At a depth of about four feet the
crumbly clay subsoil grades into parent material consisting of clay interbedded with sand.
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found mottled red and gray clay much like the subsoil of the Susque-
hanna soils. In most areas small fragments of ironstone or iron-
cemented sandstone occur throughout the layers of topsoil and subsoil.
The surface relief ranges frrom undulating to rolling. The surface
drainage is rapid and underdrainage is good. Krosion is severe on
unprotected slopes. The fine sandy loam is the predominant soil type
of the series. The Kirvin soils are widely scattered over many parts
of the East Texas Timber Country, but appear to be most extensive
in the typical, the redlands, and the northern oak-belt sections, where
they occur in many large and small areas in close association with
Susquehanna, Norfolk, Ruston, Bowie, and other soils. The soils are
moderately productive and are utilized for all the regional crops to
some extent. Some areas of the soil are relatively low in productive
capacity on account of erosion and exhaustive cropping, but where pro-
tected and managed properly, they respond well to cultivation. The
soils are well suited to the general farm crops, fruits, and vegetables,
and comprise an important proportion of the soils of the region. The
natural vegetation is a timber growth of pine and oak in some sec-
tions, and in others it is chiefly post-oak, red-oak, some other species
of oak, and hickory.

Norfolk Soils: The Norfolk soils are gray on the surface with a vel-
low subsurface color. The topsoil layers are friable or loose and merge
below either with yellow friable sandy clay or loose very sandy material.
The soils and subsoils are readily penetrated by water and both sur-
face and underdrainage are good. The surface is mostly rolling or un-
dulating and slopes are generally moderate. The fine sandy loam and
fine sand are the principal soils of the series. The fine sand occurs in
many large and small areas in many sections of the region, where it
constitutes an easily recognizable feature (Fig. 19). In places it occu-
pies high smooth plateau-like areas. The soils are used to some extent
for farming though they are thin and not highly productive unless good
methods of soil improvement are employed. The natural vegetative
growth in the eastern areas is pine or mixed pine and oak; in the more
westerly sections post-oak, blackjack oak, and sandjack oak are the prin-
cipal trees. The soils are well suited to a number of the general crops,
the lighter soils seeming to be best suited to melons, sweet potatoes,
and other vine crops, and to vegetables, berries, and small fruits.

Bowie Soils: The Bowie topsoils are gray or brownish-gray on the
surface but at a depth of several inches the subsurface is yellow. The
surface layers pass below into yellow, friable sandy clay subsoils which
at a depth of about 2 or 3 feet are mottled or splotched with gray,
yellow, and red. The subsoil colors are somewhat similar to those of
the Susquehanna soils but the friable permeable structure differs greatly
from the heavy dense clay beneath the Susquehanna soils. The Bowie
soils are moderately rolling to undulating and have fairly rapid sur-
face drainage, and free underdrainage.



Figure 19. Soil profile of Norfolk fine sand. This is a loose gray fine sand about four
inches deep underlain by pale yellow fine sand twelve feet deep.
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The fine and very fine sandy loams seem to be the most extensi
soils of the series. These are located mostly in the northeaster
part of the East Texas Timber Country. The principal natural veg
tation is shortleaf pine, with various species of oaks, such as post-oz
and red-oak, and a few other kinds of trees. Some of these soils hi
within the oak belts, where no pine grows. The soils occur in som
large and many small bodies associated with areas of many other soil
The Bowie soils are farmed to some extent and are naturally of mod
erate productiveness. The general farm crops, vegetables, and fruif
are grown and the soils seem well suited to many crops and yield re
turns in proportion to efficiency of management.

Nacogdoches Soils:  The Nacogdoches soils are red, blood-red, o
reddish-brown. They merge below with red, rather heavy, crumbi
permeable clay subsoils, which in some places at least are underl
by beds of greensand and limy material at a depth of several fee
The soils and subsoils characteristically contain fragments and layers
of ironstone. The surface is generally rolling and in places hilly and
some slopes are rather steep. Where rapidly drained, the unprotec
surface is subjected to severe erosion, though possibly this is not
severe as on some soils of either denser, or more sandy friable sub
soils. Some smooth, nearly flat or undulating divides are occupied
by some of these soils. The fine sandy loam seems to be the most ex-
tensive soil of the series though other soils also occur, some of which
contain a large amount of ironstone fragments. The Nacogdoches soils
occur almost entirely within the “redlands” section of the region and
constitute the famous red soils of eastern Texas. They are associated
with many of the various light-colored soils, but in the aggregate com-
prise as much as 16 per cent or more of some counties. The native
vegetation consists mainly of a mixed growth of shortleafl pine, red-oak,
and some other species of oak with a few other trees. A large pro-
portion of these soils is under cultivation as they are suited to most
farm and truck crops and fruits and produce good yields. They re-
spond profitably to good methods of soil improvement and fertiliza-
tion and appear to be lasting in their productive capacity. Iven the
soils which have a large amount of the ironstone are productive. Some
of the soils are especially suited to the production of fine quality cigar
tobacco.

Segno Soils:  The Segno soils are gray in color to a depth of a few
inches, the subsurface material being yellow. The topsoils grade below
into yellow friable subsoils, which below a depth of about 3 or 4 feet show
spots or streaks of yellow and red colors. Small dark concretions and
ironstone pebbles occur in many places in the soils and subsoils. The
subsoils are friable and crumbly and allow ready passage of water and
air. The surface of these soils ranges from smooth undulating divides
to rolling areas with moderate slopes. Surface drainage as well as

|
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underdrainage is sufficiently rapid for the removal of excess water ex-
cept in some very flat positions where underlain by dense clay parent-
material. In places erosion is severe on unprotected slopes. The fine
sandy loam seems to be the most extensive soil of the series. These
soils occur mainly in the southeastern flatwoods section though possi-
bly they may be found in some other sections. The soils occur in some
good-sized and many small areas in gssociation with Caddo and vari-
ous other soils. The natural vegetation is largely shortleaf pine and
loblolly pine with only small amounts of oaks and other trees. The
soils are moderately productive and are suitable for being used for
many crops with the practice of proper methods of soil conservation.
Only small areas of these soils are in cultivation as they lie largely
within a region where lumbering has not as yet given way to extensive

crop production.
<

Caddo Soils: The Caddo topsoils are gray to a depth of several inches
and pass below into gray or yellow subsurface soil material. The soils
grade below into friable, moderately heavy sandy subsoils of yellow
and gray mottled colors. In places a few dark round concretions oc-
cur throughout the subsoil material. These soils occupy rather smooth,
nearly flat or even slightly depressed areas. The structure of surface
soils and subsoils enable ready penetrability of water, but in many
places the surface allows little or no runoff and, therefore, the soil be-
comes saturated and remains wet for a long time in cool or rainy
seasons. In places the parent-material several feet beneath the sur-
face is a heavy clay so slowly penetrable as to hinder underdrainge. In
many places there are small domelike mounds of fine sand which dot
the surface at irregular intervals. The timber is the dominant natural
growth, and pine, several species of oak, and sweet gum, and some
other trees occur. Shortleaf and loblolly pine are the principal species,
though in places a small amount of longleaf pine also occurs. The fine
sandy loam is the principal soil of the series. The soils occur prob-
ably more extensively and in larger areas in the flatwoods and typical
shortleaf pine belt than elsewhere, though some small-sized bodies are
in some of the other sections. Owing to slow drainage and generally
slow agricultural development, only a small acreage of these soils is
used for crops though there are many farms on, or partly on, some
of these soils. The soils are moderately productive and seem fairly
well suited to the commonly grown crops of the region.

Ruston Soils: The Ruston soils have a grayish-brown or light-brown
zolor to a depth of several inches and below they grade into a sub-
surface layer of brown, yellow, or slightly red color. The surface soils
merge below with friable, crumbly subsoils of yellowish-red or reddish-
yellow color. The soils and subsoils are very friable and readily pene-
rable to water and air. The surface of the soils is mostly undulat-
mg to rolling and slopes are sufficiently steep to allow serious erosion
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where the soil is unprotected. Surface drainage is moderately rapid
and underdrainage is effective. The fine sandy loam and fine sand
are the principal soils of the series. These soils occur in small scat-
tered areas in many parts of the region, though the larger proportion
occurs in the northern sections and in the redlands section. The prin--
cipal natural growth is shortleaf pine with some hardwoods such as red-
oak, post-oak, and hickory. The soils are moderately productive, re-
spond well to good methods of improvement and are well suited to
the general farm crops, truck crops, and fruits.

Cahaba Seils: The Cahaba surface soils are light-brown to gray in
color and merge below with reddish-yellow or light-red friable subsoils.
The fine sandy loam is the chief soil of the series. The Cahaba soils are
not extensive. They occupy narrow, smooth, undulating to nearly flat
benches adjacent to, but higher than the stream bottoms, and are devel-
oped from old water-laid soil materials washed from the sandy soils of
the uplands. These soils are similar to the Ruston soils, but occupy
second-bottom positions and have a higher water table. The soils rest
on beds of gravel and sand in places. The native pine or oak or mixed
pine and oak growth of the local uplands occurs on these soils. They are
very productive and are not subjected to such severe erosion as soils of
more rolling surface. These soils are farmed successfully in many
places, and are well suited to the farm and truck crops, fruits, and
berries. * .

Kalmia Seils: The Kalmia soils are gray or light-brown surface soils
several inches deep, underlain by yellow subsurface soil material which
grades below into yellow friable subsoils. The fine sand and fine sandy
loam are the principal soils in the series. The surface is smooth, as
these soils occur on undulating to nearly flat high narrow terrace benches
adjacent to stream bottom. These soils are similar to the Norfolk soils
but occupy smoother positions and have a higher water table. In many
places they are underlain by beds of gravel and sand. The native growth
is mostly pine and oak, though in the western sections no pine is present.
These soils have developed from sediments washed from the upland light-
colored sandy soils. They are moderately productive and suited to most
of the crops of the region, being more especially suited to vegetables, vine
crops and small fruits.

Upland Soils with Dense Subsoils

This division consists of soils in which the surface soils rest upon
dense heavy subsoils which allow only very slow penetration of water.
The soil layers are separated from subsoil layers by a distinet line of
separation. These soils are chiefly of the Susquehanna, Lufkin, Tabor,
Leaf, and Myatt series. They occur in areas scattered throughout all
parts of the region, and predominate in some of the southern and south-
western sections. These soils occupy more generally smooth and less
sloping surfaces than most soils of the friable subsoil division. ‘




THE SOILS OF TEXAS 45

Susquehanna Soils: The Susquehanna soils are light-brown or gray-
ish-brown to a depth of several inches, but grade below into yellow or
gray subsurface material which rests upon dense, plastic clay, mottled
red and gray. The gray color increases and the red decreases with in-
creasing depth (Fig. 20). The soil and subsoil layers are rather thin
in many places and the parent-material consisting of gray clay, in many
places of shaly structure, lies near the surface. The surface is undu-
lating to rolling, and on some slopes erosion is severe. The soils have
fairly rapid surface drainage, but due to the dense nature of the sub-
soils underdrainage is very slow. The flat areas remain wet for long
periods in cool or wet seasons. The fine sandy loam is the principal
type of the series. These soils occur in many parts of the East Texas
Timber Country in association with many other soils. The timber

Figure 20. Soil profile of Susquehanna fine sandy loam in Milam County. This soil
consists of a light-colored sandy layer fifteen inches thick resting on dense mottled.
red and gray clay which at a depth of four feet grades into the parent
material of heavy gray clay.

growth consists largely of pine, including some longleaf, over consid-
erable areas; elsewhere it is mainly of post-oak. The soils are of mod-
erate productiveness, the fine sandy loam where the soil and subsoil
" layers are of moderate thickness being farmed with fair success when
good methods of soil improvement are employed. Some areas appear
to be so well suited to timber that it seems possible that in places this
would be more profitable than farm crops. In the southwestern part
of the region some large areas occur that consist of very gravelly soils.

| Lufkin Soils: The Lufkin soils are gray in color and rest upon
dense plastic clay subsoils which in many places have slight yellow
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mottlings. In places the subsoil has a wave-like form (Fig. 21).
These soils have very slow underdrgjnage, and on smooth, flat areas the
soils remain very wet for long periods. The Lufkin fine sandy loam
is the principal soil type of the series, though other textural classes
also occur. The natural growth is pine, including some longleaf pine
in places in the eastern sections, but more largely post-oak in the west-
ern sections. These soils occur most extensively in some of the south-
ern parts of the region, but small bodies are located in all sections.
They remain wet and cold during the winters, warm up slowly in
spring, and when dry are worked with difficulty, especially the heavier
soils, as the soils dry out to a hard crusty mass. With careful treat-
ment, moderate yields of the general farm crops are secured. Consid-
erable land is used for the general farm crops.

Figure 21. The Lufkin fine sandy loam is underlain by a dense tough gray clay subsoil
that in places has a wave-like form. This feature of the soil and subsoil
is common in Brazos County on nearly flat areas.

Leaf Soils: The topsoils of this series are gray or light-brown and
at a depth of several inches are underlain by a yellow subsurface layer.
The upper layers rest on heavy clay subsoils of mottled red and gray
colors. These soils occur on old stream terraces high above overflow.
They are developed from soil materials washed from the light-colored
upland soils of the region when streams lay at a higher level. The fine
sandy loam is the prin(-ipal soils of the series. These soils have a tim-
ber growth-mainly of plne or oak very similar to the local higher upland
torests. The surface is smoothly undulatmg to nearly ﬂdt. Drainage
i8 slow owing to the dense character of the subsoils. The soils are
moderately productive and in places are used for a number of the gen-
eral farm crops, truck crops, and fruits. The soils are quite similar
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to the deeper phases of the Susquehanna soils but are less rolling and
have a higher water table and in : any places rest on beds of gravel.
They are not extensive, though many widely scattered small bodies are
in many of the valleys throughout all parts of the region.

Myatt Seils: The Myatt soils have a gray surface layer, which rests
on heavy dense gray clay subsoils. These soils occupy flat benches
lying high above the adjacent stream bottoms. The fine sandy loam
and clay loam soils are the chief soil types of the series. On drying,
the soils become very hard and tight. They have very slow natural
drainage owing to the flat position and dense, almost impenetrable sub-
soils. The natural growth is largely post-oak, willow-oak, water-oak,
and some other trees, though in some eastern sections pine also grows.
The soils are not extensive, but they occur in widely scattered small
areas throughout many sections of the East Texas Timber Country.
The soil characteristics are somewhat similar to those of the Lufkin
soils. Owing to slow drainage, much of these soils has not been placed
in cultivation. Where cultivated the better drained areas produce
moderate yields of the general farm crops.

Alluvial Soils

Probably not less than 15 per cent of the land area of the East Texas
Timber Country is occupied by alluvial soils. These soils consist of soil
materials transported by water from eroded upland surfaces and deposited
in the stream valleys. They consist of deep beds of materials which have
not been in place long enough to have developed soil characteristics sim-
ilar to the upland soils. The alluvial soils are widespread in occurrence
along the numerous streams which originate within or which pass through
the region. The local stream bottoms are from a few hundred feet to a
mile or more wide, while the larger streams originating outside the region
occupy flood plains ranging up to 2 or 3 miles wide.

The soils are of two general kinds: first, those typical of the region,
which are composed of soil material washed from the local light-col-
ored upland soils; and, second, those made up mostly of materials trans-
ported from other soil regions.

The soils composed of local soil materials are mostly of the Ochlock-
“onee, Bibb, and Hannahatchie series. They are light-colored for the
most part and range in textural classes from the light sandy to the
heavy clay soils, the sandy soils predominating in the smaller stream
valleys. They are deep, relatively rich in organic matter, acid in re-
action, and are friable and quite permeable though the heavier soils are
but slowly penetrated by water and cannot be subjected to tillage when
very wet or very dry.

The alluvial soils of materials transported by streams from outside
the regions are red, brown, or black, mostly calcareous, and the heavy
textures predominate. These are mainly of the Miller, Yahola,
Pledger, Trinity, Catalpa, and Johnston series, and occur mostly in

-
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the valleys which are traversed by the Red, Sulphur, Sabine, Trinity,
Brazos and Colorado rivers. These soils are typically exemplified in the
regions whence the soil materials originate and are described in the
treatment of those regions. As the areas of these soils reach into the
East Texas Timber Country the soils generally become less calcareous,
the red soils somewhat darker, and the black soils, in many places, less
dark than in the regions where the soil materials originate. These
changes are brought about, at least partly, by the admixture of some
local soil materials, and by longer periods of saturation by water
through more frequent overflows and greater rainfall than prevails in
the parent regions of their typical occurrence.

The hardwoods dominate the natural vegetative growth of the soils
from outside sources, but pine trees are prominent on the soils of local
soil materials.

Ochlockonee Soils: The Ochlockonee series comprises brown to dark-
gray soils which grade below into mottled yellow and gray subsoils.
The surface is low and nearly flat so that surface drainage is slow.
Although the subsoils are rapidly penetrated by water, the water table
is high and underdrainage is not rapid. During the warm months of
the year, however, the soils are fairly dry the most of the time. Al-
though overflows occur occasionally and heavy rainfall covers the sur-
face with water at times, the natural drainage is sufficient in many
places to enable crop production. The series includes several types' of
soil ranging from very light sandy soils to clay soils, the latter having
the slowest drainage. The soils occur throughout all parts of the
region, but are less extensive in the eastern than in the western parts.
The natural growth is mainly water-oak, willow-oak, ash, elm, hack-
berry, and pine in some eastern sections, and various other trees. Some
pecan trees grow in some of the better drained locations. The soils
are naturally highly productive and are suited to all of the general
farm crops.. They produce an excellent yield and quality of sugar
cane sirup.

Bibb Soils: The Bibb soils are gray or light-brown in color and typi-
cally show slight mottlings of yellow, or red, or rust-brown. The sub-
soils are of much the same character as the surface soils, though some-
what lighter in color. These soils occupy very low flat bottom lands
and remain wet for long periods. They are frequently overflowed.
These soils, like the Ochlockonee, consist of local soil materials de-
posited by overflow water of streams, but they lie in positions of much
slower natural drainage. The soils range from sandy to heavy clay
soil types, and they occur in many sections of the region, but more
extensively in the eastern part. The timber growth is largely water-
oak, willow-oak, pine, gum, and various other trees. Very little of
these soils is in cultivation, though doubtless they are inherently very
productive and with adequate drainage would produce good yields of
many crops.



THE SOILS OF TEXAS 49

Hannahatchie Soils: The Hannahatchie soils are red or reddish-brown
in color and have reddish-brown subsoils. These occur in narrow
stream bottoms mainly within the redlands section. They consist of
soil materials washed mostly from local areas of the Nacogdoches soils.
The surface is flat and overflows occur at times, but the soils are mostly
rather light in texture and water passes downward readily giving suffi-
cient underdrainage for successful cultivation. Timber growth consists
of some species of oak, sweet gum, elm, vine, and other trees.

Soil Utilization

The soils of the East Texas Timber Country are mostly of only mod-
erate productiveness, though they may be greatly improved for crop
production by protecting them from erosion, by drainage, by cultural
methods of soil improvement, and by fertilization. The most produc-
tive soils of the region are the alluvial soils although only some areas,
more largely of the Miller, Yahola, Trinity, Ochlockonee, and Hanna-
hatchie series, have sufficient natural drainage for growing farm crops.
With well established drainage these soils, as well as the Bibb soils,
would afford considerable additions of valuable soils to many farms.
The soils of the upland differ in productiveness largely in proportion
to the thickness of the soil layers, many of the soils on steep slopes
having been so thinned by erosion that the productive capacity is
very low.

The Nacogdoches soils, of which the fine sandy loam seems the most
extensive, are the most productive, naturally, of the upland soils. They
are very largely farmed and are well suited to all the general farm
crops, truck crops, and fruit (Fig. 22). As a rule, the upland soils
having friable, permeable, though moderately heavy, clay subsoils are
more produ(tlw and more satisfactorily farmed tlrm the soils with the
dense heavy subsoils. The most suitable soils of great extent of this

Figure 22. Truck farm on Nacogdoches fine sandy loam in Cherokee County.
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division, other than the Nacogdoches soils, are the fine sandy loams
of the Kirvin, Ruston, Bowie, Segno, Norfolk, and Cahaba series.
These are farmed largely; cotton is the chief crop, but corn, sorgo,
vegetables, and fruits and other crops are also grown, and grasses and
pasture crops do well (Fig. 23). The deep sands, mostly Norfolk fine
sand, are less suited to the farm crops than for vegetables and various
vine crops, berries, and small fruits. The most extensive soils of the
dense subsoil group are the fine sandy loams of the Susquehanna and
Lufkin series. These are farmed quite extensively in places and with
careful management produce moderate yields of the general farm crops.
In places it seems that on such soils trees are more profitable than
cultivated crops.

Most of the soils of the region being of sandy texture are naturally
suited to vegetables, vine crops, berries, and fruits, but are not suited
to the small grains.

N\

Figure 23. Excellent Bermuda grass pasture on light sandy soils of the East Texas Timber
Country. This shows that good pasturage can be provided on the light san‘(\ly soils.
\

The soils respond well to the growing of legumes and to organic
matter, organic manures, and mineral fertilizers. Commercial fertil-
izers are used quite generally, usually with good results, for cotton and
special truck crops. As a rule, the best return from fertilizers is se-
cured from soils with moderately deep surface soils underlain by heavy,
but permeable subsoils. Results of experiments on cotton at the agri-
cultural experiment substations at Nacogdoches and Troup show that
fertilizers of formulas 4-8-4 or 4-12-4 applied at the rate of 200 to
400 pounds per acre have generally been profitable on the Kirvin and
Ruston fine sandy loams (2). Other experiments indicate that similar
soils having friable subsoils respond more favorably to fertilizers than
do the soils with the very dense subsoils. However, it has been found
to be a safe practice on the more freely underdrained soils to apply
light side dressings of fertilizers during the growing season in order
to prevent the possible leaching out of the plant nutrients. In gen-

(2) Records of the Division of Agronomy of Texas Agricultural Experiment Station.
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eral the soils of the ~eg n seem more deficient in nitrogen and phosphoric
acid than in other plant nutrients.

Erosion has caused great damage to many of the soils of the region,
and this destruction continues where the surface is mnot protected by
some crop or by terraces. The land is washed so badly in many places

that great gullies a- ned (Fig. 24) while in other places bare hill-
sides and slon» . feuuded of all or most of the surface soil. In
many places tue » o oth surfaces sustain a great loss of the valuable

soil constituents that are dissolved and carried away by runoff water

Figure 24. When erosion starts, gullies may even work back into the soils protected
by timber growth.

with no observable physical injury to the land. Many farmers in the
region are now constructing terraces to protect their soils from the
ravages of erosion.

BLACKLAND PRAIRIES

The Blackland Prairies comprise treeless areas of eastern Texas where
certain dark heavy soils predominate. The main area, the well known
“Black Prairie” or “Black Waxy” prairie belt extends in a southwest-
erly direction, as a broad wedge-shaped area from near Red River in
northeastern Texas to the vicinity of San Antonio, where it merges
with the brushy plains of the Rio Grande Plain. It is over 300 miles
long and narrows from a width of about 75 miles in the northern part
to 20 miles in the southwestern extension. On the east, the Black
Prairie adjoins the East Texas Timber Country and on the west it
merges with the Grand Prairie and Edwards Plateau except in the
northern part, where it is separated from the Grand Prairie by the
East Cross Timbers.
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Smaller prairies of the same character as the jaain prairie lie sepa-
rated from it in southern Texas. These, in places, are 10 to 20 miles
across, and may be referred to as the minor interior prairies, though
such names as Yegua Prairies, Fayette Prairie, and Washington
Prairie have been applied to some of these local prairies. These
smaller prairies constitute important land divisions within the south-
western reaches of broad belts of oak timberland extending from the
main body of the East Texas Timber Country. The Blackland Prairies
occupy all or parts of some 45 counties with a total area of approxi-

" nately 11,000,000 acres. The Black Prairie, the main body, with an

area of. about 9,000,000 acres, comprises all or portions of some 30
counties, and the minor interior prairies of approximately 2,000,000
acres occupy portions of 15 counties. The area shown on the map as
minor prairies is not composed wholly of Blackland Prairie, as many
small local bodies of timberland are included.

The native vegetation consists both of bunch grasses, of which Andro-
pogons and grama grasses are important, and some short grass, largely
buffalo grass. In the southern sections, there is considerable scattered
growth -of small mesquite trees and shrubs which are said to have be-
comé abundant only in recent years.

The surface of the Blackland Prairies is generally rolling with some
smoothly undulating and flat surfaces (Fig. 23). Klevations above

Figure 25. The undulating to rolling surface of the Blackland Prairie allows cultivation
of practically all of the land.

sea-level range from 400 to 800 feet on the main belt, and from 300
to 500 feet on the minor prairies. Stream dissection has been thorough,
and some rivers, originating farther west, cross the prairies in broad
shallow valleys which extend in a general southeasterly direction, and
from these radiate smaller tributary streams which reach into and
drain all parts of the prairies. As a rule, surface drainage is rapid
from most parts of the prairies, and on many of the slopes soils have
been seriously injured both by gullying and sheet-water forms of
erosion.

The mean annual temperature ranges from around 68° F. in the
minor prairies and southern main prairie to about 64° F. in the
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northern part of the main belt. The rainfall is 35 to 40 inches a year
over most of the prairies. The southwestern limit of the Blackland
Prairies is reached where the annual rainfall is about 30 inches. Here
the prairies merge with the brush plains of the subhumid region, where
the soils resemble superficially the dark soils of the Blackland Prairies.
As a rule, rainfall is regular and ample for crops, though in the south-
western areas the rainfall during some seasons is irregular and at times
is insufficient for the best service to crops. The winters are short and
moderate with occasional cold periods with freezing temperatures.
There is a consistent uniformity of the natural features throughout

Figure 26. Chalk formation exposed by erosion on the Blackland Prairies. On the
Houston black clay here shown even the gentle slopes erode rapidly in cultivated
fields and the valuable soil is washed into the lower areas.

all parts of the Blackland Prairies, but there are local differences in
soils, soil parent-materials, surface relief, and native vegetation which
give rise to sections which differ from the main typical areas.

In the southern sections the native vegetation consists more largely
of short grasses and a scattered growth of mesquite trees, but in the
northern areas the bunch grasses predominate, with, in places, small
amounts of elm or hackberry trees. However, owing to the thick set-
tlement and cultivation, very little of the original natural vegetation
remains.

Figure 27. Layer of soil in shallow valley of same field as above carried by a recent
rain from the higher slopes.
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In the western part of the main prairie there is a strip of land sev-
eral miles wide underlain by chalk. 'Krosion has cut deeply into this
chalk formation and produced a very rolling surface. In many places
the soils over the chalk are very shallow and numerous spots occur
where the soil has all been washed away and the chalk exposed (Figs.
26 and 27). The west-facing slope of the chalk belt includes conspic-
uous outcrops of chalk and is known as the White Rock KEscarpment.
South of Temple the chalk belt is very narrow but in Collin, Dallas,
Ellis, Hill, and McLennan counties there is a considerable acreage of
shallow soils resting on this chalk. In Dallas County alone 75,000
acres, over 13 per cent of the county, consist of shallow and chalky
soils of this belt.

On the east side of the main prairie a strip several miles wide is
smoothly undulating to nearly flat. Here the soils, on drying, become
very tight and hard. This area is outlined in a very general way on
the map as the Wilson-Crockett group of soils. The parent-materials
beneath this group are less calcareous than elsewhere on the prairies.
The tight-soil areas have only slight development on the main prairie
south of Milam County, though they are rather extensive on the minor
prairies.

Agriculture

The Blackland Prairies are thickly settled and more intensively de-
veloped agriculturally than any other region of the State. All of the
land is in farms, mostly 50 to 200 acres in size. A very large propor-
tion of the farm land is devoted to crops. Due to the productive soils,
with smooth surfaces enabling the use of improved farm machinery,
the Blackland Prairie region has long been a successful farming area.
It is the greatest cotton-producing part of the State. Of the four
counties lying entirely within the Blackland Prairie about 70 per cent
of the total land area is used for crops (census of 1925) and doubt-
less this proportion prevails in all of the region. These four counties,
having an aggregate area of about 1,800,000 acres, approximately 16
per cent of the region, produced crops valued at more than $43,000,000
in 1924, according to the census. In one county alone, Ellis, the crop
value was over $16,000,000.

Cotton, the chief crop, is grown on about 70 per cent of the crop
land. In the four counties mentioned the average yield in 1924 was
about 173 pounds of lint cotton per acre. Corn, the next crop in im-
portance, is grown on most farms with some sorgo and various other
feed crops. Oats and wheat are grown to some extent. Vegetables
and fruits are grown in a small way for home use. Onlv a small
amount of livestock is raised on the farms, although of recent years
considerable dairying is done and the feeding of beef cattle on farms
promises to become an important form of diversification.

With the placing of all the land in farms most of the natural cover
of prairie grasses has been removed, leaving the soils free of protection
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from erosion. The cultivated crops, which for the most require
thorough tillage, afford but a slight hindrance to soil washing. Soil
injury by erosion and the exhaustive cropping of the soil by the meth-
ods of intensive cotton farming have lowered crop_yields on many
farms of the region. This depletion of the great soil resources
by this magnificent body of land is causing more attention to be paid
to soil protection by the building of terraces (Figs. 28 and 29) and

Figure 28. Terraced farm on Houston clay.

Figure 29. Sweet clover sowed on steep slopes of Houston clay minimizes soil erosion
and is a valuable soil-improving ecrop.

to the question of soil improvement and crop rotation. Changes in
the cropping system are also being rendered more necessary by the
ravages of the cotton root-rot, a fungus disease which causes consider-
able losses of the cotton crop on the Blackland Prairies.

Soils

The predominating soils of the Blackland Prairie region are very
dark and of heavy clay texture. On account of the dark color and waxy,
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sticky consistency of these soils when wet they are commonly included
in the term “Blackland” or “Black waxy” land. The normal soils de-
veloped on areas that are smooth and without much slope, are made
up of thick, deep soil layers which merge together and grade below
into the parent-material without a sharp line of change. The soils are
moderately well supplied with organic matter, and are of two general
kinds as regards structure. The greater part of the area is occupied
by soils that are calcareous and granular, while other soils, developed
chiefly on flat surfaces are not calcareous and on drying become very
tight and hard. Small areas of soils occur that while not calcareous
are moderately friable.

The upland prairie soils have been developed from soft calcareous
parent-materials comprising deep beds of chalk, marl, or slightly limy
clay. The dark color of the soils is doubtless the result of the accum-
ulation of organic matter contributed by the heavy growth of prairie
grasses, beneath which soil development has occurred. The clay, the
first product of the weathered parent-materials, although permeable,
does not absorb water quickly and, therefore, much of the rainfall runs
rapidly down the slopes and washes away much of the soil before nor-
mal soil development is effected. Therefore, the largest proportion of
the area is occupied by immature soils which still retain a large amount
of the calcium carbonate that was in the original parent-material. In
the soils on the limited areas having flat surfaces, the leaching effect
of the water takes place, and the low content of calcium carbonate,
dark-gray color, and dense, tight structure of the soils are character-
istics which indicate the result of normal soil development where un-
disturbed by erosion.

On the basis of the soil characteristics, the prairie soils are included
in three divisions as follows: (1) calcareous prairie soils of granular
structure; (2) noncalcareous prairie soils, which on drying become
dense and tight; and (3) noncalcareous prairie soils of only moderate
friability. Narrow strips of old alluvium lying high above overflow of
present time occupy flat terrace benches adjacent to the flood plains in
the larger valleys. These areas comprise soils having the characteris-
tics of the older higher-lying upland soils. In many places these so
closely resemble the soils developed from older formations that it is
difficult to effect consistent differentiations.

The alluvial soils are mostly of soil materials washed from the up-
land soils of the Blackland Prairies and from other soils developed
from calcareous materials. They have no characteristics that have been
developed in place, but in many features resemble the soils from which
the materials were washed.

The following table gives the characteristics and crops grown on the
principal soils of the region:



Principal soils of the Blackland Prairies.

Soil groups- (Series)

Topsoil

¥ Subsoil

Substratum
(parent material)

Chief crops grown

Rolling Upland Prairies
Calcareous: (granular)
Undulating to rolling.
Houston

Rolling, steep slopes.
Sumter

Flat to undulating old stream
| bex]:}clll]es (above overflow).
e

Lewisville

Non-calcareous: (not granular).
Flat to gently rolling.
1 Wilson

Flat to undulating old stream
benches (above overflow).
, Irving

Noncalcareous: (cloddytomoder-
ately granular).
Rolling.
1lis

Gently rolling.
Crockett

Black, dark-gray or

ashy-black to brown;
friable.
Brown or yellowish-

brown; friable.

Black to dark-brown;
friable.

Brown; friablée.

Dark-graﬂ brown or
yellowish; highly calca-
reous; moderately friable
or crumbly.

Yellow to greenish-yel-
low; crumbly.

Dark-gray to brown;
crumbly.

Brown or yellow;
crumbly.

Chalk or marl.

Marl.

Calcareous clay over
beds of gravel in places.

Calcareous clay over
beds of gravel.

Cotton, corn, small
grains, sorghums, vari-
ous feed crops.

Cotton, small grains,
sorgo and other feed crops.

Cotton, corn, various
feed crops, small grains.

Cotton, corn, feed crops,
small grains.

Black to dark gray:
very tight when dry.

Dark ashy-gray to
black; very tight when
dry.

Brown or dark gray;
dense, tough.

Dark gray or brown;
dense, tough.

Marl or very slightly
calcareous clay.

Clay or sandy clay on
beds of gravel.

Cotton, feed crops, small
grains.

Cotton, feed crops, small
grains.

Brown, moderately
friable.

Black to brown or
s%otted; moderately fri-
e.

Greenish-yellow; dense,
calcareous in places

Reddish or yellowish or
mottled with gray.

Shale and clay, calcar-
eous in places.

Slightly calcareous,
lay.

Cotton, small grains,
sorgo and other feed crops.

Cotton, feed crops.

Flat Stream Bottoms
(Subject to overflow.)
Calcareous:
Trinity

Catalpa

Noncalcareous:
Johnston

Black to dark brown;
friable, permeable

Brown; friable; per-
meable.

Black or very dark-
brown, moderately fri-
able.

Black or dark gray;
heavy, but permeable and
crumbly.

Brown or grayish, fri-
able, and permeable.

Brown, black or dark-
ay, moderately crum-
y and permeable.

Calcareous clay.

Calcareous clay.

Clay.

Cotton, corn, alfalfa and
various other feed crops,
pecans.

Cotton, corn, alfalfa,
other feed crops, pecans.

Cotton, corn, feed crops,
pecans.
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Calcareous Prairie Soils, Granular

The soils of this division occupy most of the main Blackland Prairie,
and much of the minor prairies. The heavy clay soils predominate.
Although the soils are very sticky when wet, they naturally break to
grains on drying, due in large part to the abundant content of calcium
carbonate. In smooth locations where drainage is slow the soils are deep,
but on many slopes erosion is severe and the soil layers are thin. The
soils are black or brown in color, but in spots where the soil layers are
greatly eroded, and only slightly developed, lighter brown and gray
colors are prominent. Erosion has been especially rapid since the prairie
sod has given way to cultivated crops. The soils are mostly of the
Houston, Sumter, Bell, and Lewisville series, which occupy approxi-
~mately 7,500,000 acres of land.

Houston Soils: The Houston soils are black, dark-gray, ashy-black,
or dark-brown calcareous soils grading below into dark-gray, brown, or
yellowish-brown calcareous subsoils, which in turn pass beneath into
marl or chalk (Fig. 30). The soils and subsoils are granular in struc-
ture when dry. Under proper moisture conditions, they are easily
maintained in a friable condition. On drying, the heavier soils crack
deeply, though cultivation largely reduces this cracking. The soils
range from very deep on nearly flat areas to very shallow on slopes
where erosion has long been active. In the western part of the main
belt of the Black Prairie underlain by chalk, erosion is more generally
pronounced than elsewhere. Numerous small areas have but a shallow
soil covering, and the white chalk is exposed in places. The surface of
the Houston soils is generally rolling and slopes are moderate to steep,
though in some places some nearly flat areas occur. Drainage is rapid
and though the soils and subsoils are rather penetrable, they absorb
water so slowly during heavy rains that the runoft is rapid. The Houston
soils probably occupy not less than 80 per cent of the uplands of the main
Black Prairie area. They are less extensive in the minor prairies. The
Houston black clay and clay are the chief types, the former being con-
siderably more extensive. This black heavy soil is extremely sticky
when wet and for this reason the soil is generaly referred to as “black
waxy land.” In the virgin condition the surface of the black clay is
pitted with numerous small depressions called hogwallows. These sur-
face inequalities disappear with cultivation.

The Houston soils are highly- productive, and when properly man-
aged give good yields for a long time. However, erosion and long con-
tinued exhaustive cropping have reduced the producing capacity in
many places. The soils are well suited to cotton, corn, sorghums, small
grains, alfalfa, and grasses, and a very large proportion is used for
these crops.

Sumter Seils: The Sumter soils are brown or yellow calcareous soils
underlain by yellow or olive-colored calcareous clay. These soils are
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Figure 30. Soil profile of Houston black clay. Note how the soil layers grade together,
with little change in color or texture, and on drying the material crumbles to grains.
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friable and crumble when dry. Only the heavier types, the clay and
clay loam, have been mapped in Texas thus far. These occupy steeply
sloping areas where erosion is severe and much of the Sumter really
constitute partly weathered marl. They represent very immature soils,
which, if not disturbed by erosion, eventually would produce Houston
soils. The Sumter soils are not extensive, and none too highly pro-
ductive. They are generally shallow and in many spots the topsoil has
been entirely washed away, leaving the subsoil bare. The soils are best
suited to such feed crops as sorghums and grasses though some cotton
and oats are grown. Only moderate yields are secured. Much of the soil
is not cultivated.

Bell Soils:  The Bell soils comprise black to dark-brown calcareous
soils which grade below into dark-gray or brown calcareous clay. In
places the parent clay rests on beds of rounded gravel. The soils are
granular in structure. They resemble the Houston soils, but are lo-
cated on smoother surfaces, beneath which free water is more perma-
nently stored than beneath the Houston soils. The clay is the chief
member of the series. It is nearly flat to faintly undulating, and is
generally subjected to severe sheet erosion. In very flat areas drainage
is slow. The clay has a “hogwallow” surface in most of the virgin areas.
Though originally a grass-covered prairie there is in places a native
growth of elm and hackberry, with some oaks, and a few other trees.
The soils are very productive, well suited to the general farm crops and
are very largely cultivated. Though relatively of slight extent they
occur in widely distributed areas throughout the Blackland Prairie
region, mostly near or within the broader valleys.

\l Lewisville Soils: The Lewisville series include brown calcareous sur-
face soils underlain by light-brown or yellowish-brown calcareous clay
subsoils, which, in places, rest on beds of gravel. These soils are found
in close association with the Bell soils on terrace benches in various
parts of the region, but occupy more rolling and sloping positions and
have more rapid surface drainage. Erosion is severe in places. The
clay is the principal type of the series. Though grasses are locally
abundant, much of the virgin soil supports a growth of some elm,
hackberry, and oak. The soils are granular and are easily cultivated
when moisture conditions are favorable. These are productive soils,
valuable for the various general farm crops. They are largely in cul-
tivation.

Noncalcareous Prairie Soils, Tight

The soils of this division occur chiefly in the northern parts of the
main prairie, and in the minor prairies, the largest areas lying in a belt
several miles wide at the northeast edge of the Black Prairie. On
drying, the soils become very hard and tight, and the subsoils are so
dense and tough that water passes through them very slowly. The
upper soil layers of the normal soils, though dark, have a gray cast,
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especially when dry, and seem to be free, or nearly free, of calcium
carbonate. The surface is generally smooth and much of the land is
nearly flat. Therefore, erosion occurs less than on the more rolling cal-
careous granular soils. The generally lighter color and tight structure
set these soils well apart in character from the granular soils. There
are several textural classes represented, some of sandy and some of clay
texture, but the clay loams seem to be the most extensive. The soils of
this division are included chiefly within the Wilson and Irving series.
In places the parent-materials underlying these soils are only slightly
calcareous.

y:
U/ Wilson Seils: The topsoils of the Wilson soils are mnearly black to
dark-gray, the lighter-textured sandy soils having the lightest color.
The topsoils grade below into dark-gray clay, which, below a depth of
about 3 to 5 feet, merge with marl or slightly calcareous clay parent-
material. The normal Wilson soils are not calcareous in the upper layers,
but below a depth of 2 or 3 feet the subsoils contain a small amount of
calcium carbonate. The soils dry out to a hard condition, and are broken
with difficulty with implements of cultivation into large resistant clods.
The subsoils are very tough and dense. This structural characteristic
constitutes one of the chief differences between the Wilson soil and the
Houston soil.  The Wilson soils are locally referred to as “tight land”

g
| ;v-

Figure 81. Wilson clay loam occupies large flat areas and is highly prized as a cotton soil.

or “rawhide land.” The clay loam, clay, and fine sandy loam soils
occur, but the clay loam is probably the most extensive. These soils
occur largely on the marginal prairie areas adjacent to the timbered
~sandy lands. The surface is characteristically undulating or nearly
flat, with occasional gently rolling areas. The soils are generally much
less eroded than those of the Houston series. They are very produc-
tive, though requiring careful treatment to overcome their adverse
physical character. They are very well suited to the general farm
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crops (Fig. 31), and are largely in cultivation. The Wilson soils
probably constitute the most extensive land of the minor prairies.

Irving Soils: The Irving series includes dark-gray to black soils
which grade below into dense heavy gray clay subsoils. These merge be-
low with clay or sandy clay resting, in many places, on beds of rounded
gravel. On drying the soils become hard and tight and in this char-
asteristic are like the Wilson soils. The subsoils are so heavy
and tough that water penetrates very slowly. Neither soil nor subsoil
is calcareous but in places the underlying beds contain much limy ma-
terial. These soils occupy nearly flat terrace benches in valleys and
have slow drainage. A scattered growth of elm, post-oak, and other
trees grow in places.

These soils are cultivated extensively though they do not constitute
a considerable proportion of the land of the region. Aside from the
difficulty in cultural operations, due to the tight structure, these soils
seem to be quite good agricultural soils, and are suited to the general
farm crops, many of which are grown successfully. The soils are un-
derlain deeply in many places by a good store of free water.

Noncalcerous Prairie Soils, Moderately Granular

These are dark soils that are developed from parent-materials which, in
places, are low in calcium carbonate content. They are dark soils and
the upper layers of the normal soils contain little or no free carbonate
of lime. The soils are of moderate friability and though less tight than
the Wilson soils are not so granular or open in structure as the soils
of the Houston group. These soils occur chiefly in the northern part
of the main prairie and in the minor prairies. They are not extensive.
The surface is generally undulating, and the slopes are mostly gentle
to moderate. The chief soils of this division are of the Ellis and
Crockett series, the former being located just west of the White Rock
Escarpment, and the latter occurring largely in association with the
Wilson soils.

Ellis Soils: The Ellis soils are brown in color and grade below into
yellow or greenish-yellow subsoils. Normally the soils are not calcare-
ous though in places a small amount of calcium carbonate is present.
The Ellis clay is the only soil type of the series that has been mapped
and it is not extensive. It occurs in narrow strips just west of the
chalky soils of the Houston series, where it is developed from clays
and shales of the Eagle Ford formation. "When wet, the soil is ex-
tremely sticky, and on drying it breaks to small clods and coarse grains.
It is of moderate friability when cultivated in the proper moisture
conditions. The surface is moderately rolling, though in places some
slopes are fairly steep and eroded. The soil is used to some extent

for cotton and small grains and seems hest suited to oats and grass.
~
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7/ Crockett Soils: The topsoils of the soils of the Crockett series are
nearly black or brown. They grade below into subsoils that are brown,
yellow, or mottled red and gray. There is a lack of uniformity in the
color characteristics of the subsoils. The surface of Crockett clay is
in places dotted with numerous very small intermingled spots of black
and brown surface soils. Neither soils nor subsoils are calcareous,
though, in places, the parent-material is limy. The subsoils are, in
places, quite similar to subsoils of adjoining light-colored timbered soils.
The Crockett soils are developed largely from parent-materials of transi-
tional character lying between formations of the East Texas Timber
Country, and slightly calcarous clays underlying the Blackland Prairies.
In places, they occupy the more sloping surfaces of nearly flat areas
occupied chiefly by Wilson soils and here the development of the Crockett
soils seems to be largely due to more complete drainage.

The topsoils range in texture from sandy and loamy to clay. They
are moderately friable, though somewhat cloddy, but do not have the
granular structure such as is found in the calcareous soils (Fig. 32).

The surface is moderately rolling or undulating and natural surface
drainage is sufficiently rapid in places to cause erosion. The soils oc-
cur in widely scattered areas, mostly at or near the margins of prairies
adjoining light-colored sandy soils, and in many small bodies through-
out certain sections of the forests of eastern Texas. These isolated
areas seem to be prairie soils which in places have been encroached
upon by a growth of trees from adjacent timberlands.

These soils are quite productive and suited to cotton, small grains,
corn, sorghums, and grass. They are largely cultivated.

Alluvial Soils

The alluvial soils of the Blackland Prairies comprises an important
and valuable part of the land area. They constitute probably 10 or 15
per cent of the region, although in some counties crossed by rivers the
proportion is nearly 20 per cent. The areas occupy strips in valleys a
hundred feet wide up to several miles across.

The alluvial soils are mostly dark, and consist of deep beds of soil
materials that have been transported by water from the surface of the
dark prairie soils from both Blackland Prairies and from the prairies
farther west. The soils are mainly of heavy textures, calcareous, and
of friable structure. Owing to periodic additions of fresh soil mate-
rials during overflows the materials have not acquired the soil charac-
teristics produced by the regional processes of development.

A heavy growth of hardwood timber, mostly oak, elm, hackberry,
ash, pecan, and other trees, occurs on the uncleared areas.

The surface is generally flat and so low that overflows occur. How-
ever, natural drainage is sufficient in many areas to allow successful
utilization of these very productive soils for various important farm
CTops.



Figure 32. Soil profile of Crockett fine sandy loam. The topsoil is about eight inches
deep and is underlain by dark crumbly clay.
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The alluvial soils are chiefly of the Trinity, Catalpa, and Johnston
series.

_Trinity Soils: The Trinity soils are black or very dark-brown cal-
careous soils underlain by subsoils very similar to the surface soils but
somewhat light in color. The clay is the principal type. It occupies
large areas in the larger stream valleys and in many narrow strips
along the small streams in all sections of the region. The soils are
granular in structure, though the clay when wet is very sticky and
plastic. The surface is nearly flat and drainage is slow, though much
of the surface is sufficiently well drained, normally, to permit satis-
factory growth of crops. Overflows occur occasionally, but several
seasons may pass without flood injury to crops. These soils are highly
productive and well suited to cotton, corn, alfalfa, and various other
crops, and are cultivated extensively.. Pecan trees grow well in the
freely drained locations.

Catalpa Seils: The Catalpa series comprises brown calcareous soils
with subsoils of a similar character, but somewhat lighter in color.
These soils are much like the Trinity soils except in color. They are
less extensive, however, The Catalpa soils are smooth and nearly flat
and have rather slow drainage, but have, as a rule, slightly- more rapid
drainage than those of the Trinity series. They are strong and pro-
ductive and well suited to cotton, alfalfa (Fig. 33), and corn. These

Figure 33. Alfalfa on Catalpa clay near Cameron. Excellent alfalfa can be grown on
many of the other alluvial soils throughout the State. This is an important
soil along Little River.

crops are grown extensively, though occasionally injured or stunted by
overflows. Pecan trees. grow well where the soils have free drainage.

Johnston Soils:  The Johnston series includes dark alluvial soils with
dark subsoils occurring in stream bottoms. They closely resemble the
Trinity soils, but differ in that they are not calcareous. They are of
slight extent, and are probably made up largely of materials washed
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from mnoncalcareous soils of the Blackland Prairies and adjacent
regions. They are suited to the general crops, are quite productive,
and are largely farmed to cotton and corn.

In some of the larger stream valleys of the Blackland Prairies, there
are, in places, narrow strips of soils, mostly sandy, which are more ex-
tensively developed in other regions. These soils are mostly of the
Leaf, Cahaba, Kalmia, and Milam series, soils that are generally more
prominent in timbered sandy soil regions. The soils are developed
from soil materials transported by water chiefly from the sandy up-
land soils of the East and West Cross Timber areas. These materials
were placed before the streams had cut deeply to their present levels,
and having been free of overflows for a long time, the soils have de-
veloped characteristics of maturity quite similar to those of the upland
sandy soils from which the material originated. The ILeaf, Cahaba,
and Kalmia soils have been described as found in the Kast Texas
Timber Country.

Milam Seils: The Milam soils consist of a brown or reddish-brown
surface layer grading below into a brown, yellow, or red subsurface layer
which merges through a thin transition zone with a rather heavy red
clay. In places the subsoil has a very irregular form (Fig. 34). The

Figure 34. Soil profile of Milam fine sandy loam on high terrace adjacent to the Little
River Flood Plain. This soil has been developed from ancient alluvium long free of
overflows. It consists of a brown fine sandy loam over red clay, which rests on
beds of gravel containing considerable calcareous material.

fine sandy loam is the chief soil of the series, and in some areas it con-
tains a large amount of rounded gravel. The soils and subsoils are
not calcareous, but at a depth of several feet the subsoils rest on beds
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of sand and gravel which, in places, contain a considerable amount of
calcium carbonate.

The Milam soils appear to be developed from soil materials trans-
ported from the West Cross Timbers. The soils occur in association
with Leaf soils, in places, and as they have more rapid drainage than
those soils it seems that the solid color and less dense structure of sub-
soil has been produced by more complete drainage.

The Milam soils occupy important areas in Milam and Bell and pos-
sibly other counties. They have a timber growth consisting mainly of
oaks. They are moderately productive and are suited more especially
to vegetables and fruits, and moderately well to the general farm

crops.
Soil Utilization

The soils of the Blackland Prairies are mostly very strong and pro-
ductive. They are of long-lasting quality when proper methods of soil
protection and improvement are employed in their use. Being mainly
of heavy texture they are best suited to the general farm crops, and
cotton, corn, sorghums, small grain, alfalfa, and various other crops
are grown. Although the heavy soils require relatively heavy equip-
ment and strong power for their cultivation, the predominating soils
are naturally granular, and under proper moisture conditions are easily
worked into a friable loamy condition. The normal soils are moder-
ately drought-resistant. Crops grow more rapidly on the soils that have
the*granular open structure, such as the Houston soils, than on the
tight coils of the Wilson group, though the latter do not crack so much
in very dry weather. All of the soils are well suited to cotton, the
universal crop of the region. The staple of the better varieties is of
good length and quality. Corn grows well, but as. a rule the best yields
are made on the Trinity and Catalpa soils on account of the more
favorable moisture conditions of these soils during the hot dry periods
of summer when the crop often suffers on the upland soils. This is
also true of alfalfa, and this crop is grown mostly on these alluvial
soils. However, alfalfa is not extensiv-efy grown. The upland soils are
well suited to the small grains, and wheat and oats are grown exten-
sively in some sections, though probably more largely in the northern
areas.

The principal soils of the region are Houston black clay, Houston
clay, Wilson clay loam, and Crockett clay loam. The Houston black
clay probably occupies a larger area than all other soils.

Soil erosion is especially injurious on the Houston black clay and
Houston clay. Terracing of these and other sloping soils, and placing
levees to protect the Trinity and Catalpa soils from overflows, are
means that are being taken throughout the region to conserve and
utilize the soils. Some farmers sow feed crops on the more sloping
areas to reduce erosion, and on the soils injured by erosion some grow
such soil-improving crops as sweet clover to restore productiveness. In
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places the productiveness of the soils has been reduced by exhaustive
cropping continued over a long period. The soils respond well to in-
corporated organic matter and organic manures, to legumes, and to
systematic crop rotation. Due to variable results with commercial fer-
tilizers their use has not become generally established.

GRAND PRAIRIE

The Grand Prairie Region lies just west of the main Black Prairie
and extends south from Red River to the vicinity of the Colorado
River, where it merges with the Edwards Plateau. The region occu-
pies a north-south belt about 250 miles long and 20 to 75 miles wide.
The western boundary is very crooked and irregular because of the in-
termingling arm-like extensions of the prairie and West Cross Tim-
bers areas. Included within the general area of the region are nar-
row strips consisting of isolated portions of the West Cross Timbers.
The Grand Prairie area comprises approximately 7,000,000 acres of
land in 21 counties, some of which are wholly and some partly within
the area. .

The region occupies a high rolling and hilly, deeply dissected lime-
stone area crossed by a number of deep valleys through which rivers
flow in narrow strips of bottomland in a general southeasterly direc-
tion (Fig. 35). Numerous smaller tributary streams extend through

Figure 35. Roughlands and valleys occur in Grand Prairie Region along the larger
streams. This is Lampasas River.

all sections of the region in valleys which range from shallow and nar-
row near the divides to deep and wide in their lower reaches. Drain-
age is rapid in most sections, and erosion has cut through the thick
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beds of limestone in places leaving rough stony ridges and high plateau-
like remnants of land, and many valley walls and slopes are bare and
rocky or have very little soil covering. In the section north of Brazos
River, generally known as the Fort Worth Prairie, large areas of
smooth to rolling lands occur. The southern part, known as the Lam-
pasas Cut len (Fig. 36) is more hilly and rolling, as the higher
general surface has bovn largely cut away by erosion, leaving t,ood-
gized stony hills and areas of plateau form with steep, stony slopes
~descending to valleys and broad rolling prairies (Fig. 37). Elevations

General character of the surface of Grand Prairie in Lampasas County.

Figure 36.

Farm on San Saba clay in narrow areas almost surrounded by Rough stony
land in Grand Prairie Region of western Bell County.

above sea-level range from 800 to 1,200 feet. Many of the larger
streams have water the year round, while freely flowing springs are
to be found in many places. Good water is secured in wells.

" The native vegetation on the deeper soils consists of a growth of
short grasses and some bunch grasses. On the rough lands and very
shallow soils the grass growth is thin, but in many places there is a
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considerable growth of small oaks, some juniper and mesquite trees.
In some places this tree growth is very thick, though the trees are
mostly small. Buffalo grass and grama grasses are the most widespread
valuable native grasses.

The average annual temperatures are about 64° F. in the northern
and 66° F. in the southern sections, and the mean annual rainfall is
about 35 inches a year in the eastern and about 30 inches in the west-
cern parts. Rainfall is sufficient for crop growth in normal seasons,
but much of it comes at irregular intervals, and during some seasons
it is so slight that moisture is insufficient for the best growth of crops.

Agriculture

All of the Grand Prairie region is in farms and ranches. Although
farming is done in all sections, the considerable areas of roughlands
and thin soils of the southern part cause a larger development of the
stock raising and stock farming industries than in the northern sec-
tions where the land of this character is less extensive. In the few
counties lying entirely within the region, census data shows that 30
or 35 per cent of the land is devoted to farm crops, but in some south-
ern counties the proportion is less, and in some northern counties it
is greater.

The crops grown consist mostly of cotton, corn, oats, wheat, and
sorghums with various other feed crops. Cotton, the leading crop, is
grown on about 50 per cent of the crop land, a smaller proportion
than on the Blackland Prairies. Corn and oats, about equal in acreage,
follow cotton in importance and wheat is grown extensively in some
sections. TFeed crops, especially the sorghums, are grown largely and
fed to livestock on the farms.

The average acre yield of cotton is lower than on the Blackland
Prairies, judging from the census data for 1924, which shows the aver-
age for the four counties lying wholly within the region was but 115
pounds of lint cotton per acre.

Cattle, sheep, and goats are raised on many of the farms and ranged
on small ranches throughout all the section.

Soils

The normal soils of the Grand Prairie are similar in color and tex-
tural features to the soils of the Blackland Prairies. They are mostly
dark, ranging from black to brown, though some shallow soils are
lighter in color.” On smooth surfaces the soils are black and the lay-
ers are thick, but much of the surface is rolling and the soils shallow.
‘The soils of normal development on the flat areas are not calcareous
in the upper layers, but the shallow soils contain considerable calcium
carbonate in all layers. A moderate amount of organic matter is in
the topsoils. Erosion has cut deeply, and in places bare rock is ex-
posed, and large areas of stony soils occur.
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‘The soils have been devoloped under a grass cover from hard lime-
tone, in places consisting of limestone interbedded with chalk or
marl. Over large areas erosion removes much of the soil material al-
most as fast as it is formed by disintegration of the limestone.

- Small nearly flat areas of soil occur on the smooth terraces in or
pear the larger valleys. These soils are developed from old soil mate-
als transported by water and consist of thick soil layers on beds of
gravel. These soils, in most places, are related in character to the
nore maturely developed soils of the limestone uplands.

The alluvial soils comprise probably 10 or 15 per cent of the land
rea. These are mostly dark and calcareous and have not acquired
e characteristics of the normally developed soils of the uplands.

The table on page 72 lists the principal soils of Grand Prairie with
eir outstanding characteristics and uses.

pland Soils

Soils of this division occupy the main part of the Grand Prairie.
ost of the soils are developed from limestone formations, but local
fferences in surface conditions and in character of parent-materials
fe rise to minor differences in the soil characteristics. On the basis of
aracteristics the principal soils of the region are included in six soil
ries, the San Saba, Denton, Crawford, Brackett, Bell, and Lewisville,
e two last named being developed from very old beds of water-
msported material washed mainly from areas of the first four. Of the
Is developed in places on the limestone, the normal San Saba soils,
ich are black in color, are the most maturely developed, and, as a rule,
e the thickest soil layers. The Denton and Crawford soils are gen-
ally considerably shallower, and the Brackett soils are of very thin,
thtly developed layers. Many of the soils are quite stony and areas
it are very rough and stony have little or no developed soil layers and
¢ included under the general term Rough Stony land.

San Saba Soils: The San Saba series comprises soils that have black
very dark-brown topsoils underlain by dark-brown or yellowish-
wn, or in places, very dark-gray clay subsoils. The subsoils rest on
lestone or merge with a layer of marl or chalky material which is
bedded with limestone. The calcareous parent-material lies at a
of one to several feet beneath the surface, the deeper soils being
ited on nearly flat smooth areas, as a rule, though not all such flat
as have deep soils. Where the soils are deep the soil and upper sub-
' material is not generally calcareous, but the shallow soils are
tly calcareous from the surface down through all the soil layers.
¢ surface is smoothly undulating to rolling and drainage is slow to
d, depending on the degree of slope. The soils are granular and
subsoils show fairly rapid penetration of water, though in some
5 the hard parent-material lies sufficiently near the surface to cause
¢ slow underdrainage. The natural vegetation consists largely of



Principal soils of Grand Prairie

Soil groups (Series)

Topsoil

Subsoil

Substratum
(parent material)

Chief crops grown

Rolling Upland Prairie. 3
Undulating to gently rolling.
San Saba

Gently rolling to very rolling.
Denton

Undulating to rolling.
Crawford

Rolling to hilly, steeply sloping.
Brackett

Very stony and broken.
Rough stony land

| Nearly flat to undulating stream
& l])lenches (above overflow).
e

Lewisville

Black or very dark
brown; friable.

Brown; friable.

Brown, red, or reddish-
brown; friable.

N

Brown or light-brown
to grayish; friable; cal-
careous, shallow. Much
stony land.

Very stony, steeply

sloping: light-colored soil
matenal.

Black or very dark-

brown; calcareous; friable.

Brown; calcareous: iri-
able.

Dark-gray, yellow, or
brown; crumbly.

Brown or yellow; cal-
careous: crumbly.

Red or brownish: lower
part calcareous, ecrumbly.

Yellow or whitish:
chalky; calcareous; fri-
able; thin.

Limestone

Dark-gray to brown;
crumbly; calcareous.

Brown or yellow, cal-
careous: crumbly.

Limestone and chalk

interbedded.
chalk

Limestone and

interbedded.
chalk

Limestone and

interbedded.

Limestone and chalk

interbedded.

Limestone

Clay on beds of rounded
gravel.
Cla
gravel.

on beds of rounded

Cotton, corn, small
grains, sorghums.

Cotton, corn, small
grains, sorghums, grass.

Cotton, small grains,
corn, sorghums, grass,
browse.

Grass and browse.

Browse, grass.

Cotton, corn, small
grains, sorghums.

Cotton, corn, small
grains, sorghums.

Flat Stream Bottoms.
(Subject to overflow)
Trinity

Catalpa

Black to dark-brown;
friable, permeable; cal-
careous.

Brown; calcareous; fri-
able.

Black or dark gray;
heav but permeable;
crumbly; calcareous.

Brown or grayish; cal-
careous;
meable.

crumbly: per-

Calcareous clay.

Calcareous clay.

Cotton, corn, sorghums,
pecans.

Cotton, corn, sorghums,
pecans.

2L
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short grasess and some coarse grasses, though in many places a scat-
tering growth of mesquite trees, live oaks, and other trees occur. On
the shallow and stony soils a rather heavy small-tree and shrub growth
occurs in places, consisting of live-oak, shin-oak, western red-oak, mes-
quite, juniper, and various shrubs and grasses. The principal soils
of the series are a clay and a stony clay. These occur in all parts
of the region, though the stony soils are more extensive in the Lam-
pasas Cut Plain section. The clay soils are moderately strong and pro-
ductive and are suited to cotton, corn, sorghums, and small grains,
but the stony soils are better suited to livestock grazing, and browsing
than to farming.

Denton Soils: The Denton soils include brown soils underlain by
brown or yellowish-brown subsoils. Calcareous clay subsoils predom-
inate and at a depth of a few inches to two or three feet they rest on
limestone or grade into the thin chalky layers that occur interbedded
with limestone strata. The normally developed deep soils are not cal-
careous, but in many places the thin soil layers over shallow-lying
limy parent-materials contain considerable calcium carbonate. The
soils are granular and the subsoils though heavy are crumbly and read-
ily penetrated by water. The land is generally rolling to strongly roll-
ing and hilly in places. Natural surface drainage is rapid and erosion
is severe in many places. The clay and stony clay types are the most
extensive of the series. These soils cover considerable areas of land.
The"larger areas of stony soils occur in the Lampasas Cut Plain sec-
tion. The natural growth comprises various grasses, of which the
short grasses, mostly buffalo grass, are abundant, together with grama
and some coarse grasses. On the stony and very thin soils as well ag
on some areas of deeper soils there is a scattered growth of oaks, mostly
live-oak, some shin-oak, and western red oak, junipers, mesquite, and
various other small trees. This brush and small-tree growth is very
thick in places. The Denton soils where the surface layers are deep
are moderately strong and productive. These soils are not strongly
resistant to drought, especially on the shallow and more steeply slop-
ing areas, as there is a considerable loss of rainwater by runoff, while
the thin subsoil layers afford no large storage of moisture. The stony
soils as a rule are better suited to grazing and browsing than to crops
and are used largely for livestock range. The principal non-stony soil,
Denton clay, is used to a considerable extent for cotton, corn, small
grains, sorghums, and a few other crops, to all of which it is well
suited, and good yields are secured when moisture conditions are favor-
able.

Crawford Soils: The Crawford soils are red, reddish-brown, or brown
“in color and merge below with red or reddish-brown clay subsoils which
commonly rest on limestone or chalky material on limestone at a
depth of 1 to 3 feet below the surface. In places the subsoil layer ex-
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tends to a greater depth. The soils and subsoils where developed deeply
on smooth locations are not calcareous, but in many places, especially
where the surface soil is shallow, the soil layers are caleareous through-
out. The surface is generally undulating to gently rolling and has fairly
rapid drainage. Some of the soils occupy flat-topped table-lands of
plateau-like ridges in the Lampasas Cut Plain section. The principal
soils of the series are a clay and a stony clay. The stony limestone
material includes many chert fragments giving rise to the local name
of “flint land,” not only for the very stony soils but for the soils con-
taining but a small amount of the chert fragments. These soils are
confined principally to the southern parts of the Grand Prairie region.
The natural growth of short grasses, consisting largely of buffalo grass,
occurs in association with a small tree growth of live-oak, shin-oak,
western red-oak, elm, some mesquite, juniper, and various other trees.
The tree growth is more abundant on the stony and shallow soils. Some
Crawford clay is cultivated and produces good yields of cotton, corn,
sorghums, various other feed crops, and small grains, to all of which
it seems well suited. The stony clay is utilized more largely for live-
stock grazing and is generally hetter for this purpose than for produc-
ing crops. The shallow soils are droughty and crops suffer in dry
seasons.

Brackett Soils: The Brackett soils are light-brown or grayish-brown
calcareous soils. In most places they are very shallow and overlie yellow
or brown calcareous subsoils. The subsoils as well as the surface soils
are very thin. They merge below with chalky material or marl, or rest
on limestone which lies mear the surface, or, in places, outcrops to
form stony areas. The clay and clay loam soils predominate and the
larger areas of these contain much stony and small stony (gravelly) ma-
terial. The Brackett soils are widely scattered throughout the region,
being most extensive in the southern or Lampasas Cut Plain section.
The surface is rolling and the slopes are rather steep in many places
permitting severe erosion. The principal natural vegetation consists
of a very thin growth of coarse and short grasses and a small-tree and
shrub growth consisting chiefly of mesquite, live oak, shin-oak, west-
ern red oak, and juniper. These soils are too thin and shallow in
most places for profitable crop production. They are used mainly for
the grazing and browse afforded by some of the grasses, shrubs, and
trees. Some of the deeper soils produce small yields of sorgo but on
the whole even these are marginal soils of doubtful value for farm
CTops.

Rough Stony Land: The soils described occupy the greater portion of
the uplands of the region. However, in places there occur consider-
able areas of rough stony land which consists of steeply sloping hills
and valley walls with outcropping limestone and numerous large
boulders of limestone scattered over the surface. The rough stony land
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occurs more largely in the Lampasas Cut Plain section, mostly where
erosion has cut steep slopes. Various species of oak, largely live-oak,
juniper, and other trees grow thickly on the land. The juniper grows
abundantly in places producing the well known “cedar brakes,” which
afford valuable wood for posts and other uses. The trees and shrubs
supply browse for goats and other livestock, and though grass is not
abundant on the very stony areas it grows thickly in the small valleys
reaching into these areas, and affords much valuable pasturage.

Associated with the upland soils of the Grand Prairie are the small
areas of Bell, Lewisville, Milam, Cahaba, and Leaf soils which occur
on the high smooth old stream terraces in some of the larger valleys.
These soils have heen developed deeply due to generally undisturbed
surface conditions and the Bell and Lewisville soils, which are calcare-
ous and mostly of heavy texture, have been developed from soil mate-
rials transporated by water from the upland limestone soils and forma-
tions. The Milam, Leaf, and Cahaba soils, mostly of sandy texture,
and not calcareous, are from materials brought from the West Cross
Timbers region, where sandy noncalcareous soils prevail. The terrace
soils mentioned have been described in parts of this discussion relat-
ing to other regions in which they are of greater extent. Here, how-
ever, these are important and valuable soils, used largely for the general
farm crops grown throughout the region.

Alluvial Soils

The alluvial soils of the Grand Prairie region probably comprise 10
per cent of the land area. They occur in narrow areas as the flood
plains of streams, and consist of water-laid soil materials washed from
the upland soils. The principal soils, dark and calcareous, are of the
Trinity and Catalpa series. These are chiefly of heavy textures and are
about the same in character as found in the valleys of the Blackland
Prairies, although a larger proportion is of lighter texture and lighter
in color owing to a larger amount of the coarser fine-earth particles
brought from the local limestone uplands. The alluvial soils of the
valleys of Red, Brazos, and Colorado Rivers, which cross this region, are
mostly red and calcareous and of the Miller and Yahola series.

Soil Utilization

There are large areas of soils throughout the Grand Prairie that are
productive and well suited to many crops. However, there is also much
land occupied by soils that are so thin that they constitute marginal
soils; that is, for profitable production they require especially favorable
climatic conditions and careful cultural treatment. These are the soils
that naturally are not highly productive and which, due to erosion, have
topsoil layers and subsoils that are not sufficiently thick to afford a large
storage of moisture. Such soils are the stony types and shallow phases
of the San Saba, Denton, Crawford, and Brackett series. The deeper
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soils, chief of which are the clay soils of the San Saba, Denton, and
Crawford series, all of which have been developed on the rolling up-
lands; the soils of the Bell, Lewisville, and other series of the smoother
benchlands; and the Trinity and Catalpa soils with others occupying
the stream bottoms, are all highly productive and produce good yields
when the soil moisture is adequate. Although the rainfall, when nor-
mally distributed, is usually sufficient for mest crops, it is often of
irregular occurrence and soil moisture is sometimes deficient during
the crop-growing season. On the Trinity, Catalpa, and other alluvial
soils the moisture conditions are usually more favorable and crops are
more certain of yielding well than on the upland soils, especially on
those that are so sloping that a large amount of rain water is lost by
runoff. Therefore the alluvial soils, as a rule, are the best for alfalfa
and corn, the latter crop with cotton, the important commercial crop,
and some feed crops, comprising the chief crops grown on these very
extensively utilized soils. The small grains, however, are inclined
to grow too rank on the alluvial soils and wheat, oats, and similar
crops are confined largely to the Denton, San Saba, and Crawford clay
soil types. These soils as well as those of the Bell, Lewisville, and
others of the terrace benches and the Trinity and Catalpa soils oc-
cupy the principal areas of good farmland and are also well suited to
cotton, corn, grain sorghums, sorgo, and various other crops, all of
which are largely grown. Pecan trees grow well on the alluvial soils
and are often allowed to remain when the other timber is cleared away.
In places pecans afford a considerable revenue.

The rough stony land, and stony soil types, together with areas of
very thin soils are best suited to livestock grazing and as a rule prac-
tically all such land is used for that purpose. Considerable areas of
deep productive soils are also used for livestock as economic demands
have not as yet required their complete utilization for farm crops. The
soils, well suited for producing feed crops, are used largely for stock
farming as well as for ranching. Cattle are raised and grazed in all
sections, but goats and sheep are largely confined to the rougher and
stony lands of the southern section.

As the surface of the prairie is generally sloping, water runs off
rapidly after rains and the soils, especially where cultivated, are sub-
ject to injurious erosion. Terracing is being done on many farms to
prevent this erosion and at the same time hold the valuable rainwater
until absorbed by the soils and subsoils, where it may be stored for
the use of growing crops.

WEST CROSS TIMBERS

The West Cross Timbers area, a timbered region in central-northern
Texas, reaches southward from Red River well into central Texas. This
timber belt, interspersed with many large and small areas of prairie
land, is about 200 miles long, and in places, more than 50 miles wide.
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It occupies, or extends partly into, 21 counties and has an area of
about 7,000,000 acres. On the north it extends into Oklahoma. On
the east it abuts the west-facing scarp of Grand Prairie, and on the
south merges with westerly extensions of Grand Prairie and rough-
lands of Edwards Plateau; its western border is formed by the Roll-
ing Plains.

The surface ranges from gently rolling to very rolling, with smoothly
undulating broad divides, and considerable areas of hilly and rough '
stony lands in some sections. Streams are numerous, the largest be-
ing Red, Brazos, and Colorado rivers, which pursuing a southeasterly
course have cut deep narrow valleys across the region. Into these flow
many local tributaries, which provide rapid surface drainage in all sec-
tions. Large bodies of land long subjected to severe erosion have been
denuded of much of the soil material, leaving stony and shallow soils
on ridges and steep slopes. Many areas of smooth soils in cultivation
have been injured by erosion, and the soil layers have been thinned or
removed entirely with an accompanying formation of deeply cut gul-
lies. The general altitudes of the region range from 1,000 to 1,200
feet above sea-level.

The native vegetation is mainly oak trees, mostly post-oak and black-
jack oak with small amounts of other hardwoods, all of rather small
gize. The included prairies are covered with a growth of native grass,
mostly bunch grasses, and some short grasses, with scattered mesquite
trees.

Climatically, the West Cross Timbers area lies at the western edge
of the humid region. The average annual rainfall of about 30 inches
in the eastern and 26 inches in the western parts is somewhat less than
that of the Grand Prairie, though the temperature does not differ
greatly. Owing to the more westward location, however, the varia-
tions in precipitation are more marked and extend throughout a greater
range than on Grand Prairie. Some seasons occur with rainfall so
light that there is not sufficient moisture to produce high crop yields.

Agriculture

Not a very large proportion of the land in the West Cross Timbers
area is devoted to farm crops, although farming, stock farming, and
ranching ‘are carried on in all sections. The farms are mostly small,
and the timbered sandy soils are used for the general farm crops with
cotton as the principal crop, though corn, sorghums, peanuts, truck
crops, and fruits are also grown. The small grains, oats and wheat,
are important crops on many farms on the heavier soils of the included
prairies, though on these cotton is also grown. Ranching is confined
mostly to the large areas of rough lands, but this industry is not so
generally important as in some other regions.

According to the census of 1925, the proportion of land used for
crops in five representative counties ranged from about 9 per .cent in
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one county to 29.4 per cent in another, and for all five the average
was 17.5 per cent. As a rule, farm crops are grown on the smoother
and more favorably situated lands. Cotton, the principal crop, takes
up about 35 per cent of the crop land of the region, though in some
counties the proportion is as low as 20 per cent, and in others amounts
to 40 or 50 per cent. The average Vleld in five counties in 1924 (as
given by the census) was 131 poundb of lint cotton per acre. In one
county it was only 112 pounds, and in another (the highest) was 160
pounds.

Corn, though universally grown, is exceeded in acreage by cotton, and
in a few counties by oats. Wheat as well as oats is an important crop
on many prairie-land farms of the region. In many sections peanuts
are an important crop. Sorghums are grown on most farms, some-
times, for grain, but chiefly for forage.

Crop yields are fairly good on the deeper soils, especially where the
soils are protected from erosion and the fertility is maintained by well
recognized methods of soil improvement. However, production is low
on the thin, shallow, and very sloping soils, especially in the very dry
seasons.

Soils

The predominating soils of the West Cross Timbers are largely of
sandy texture, and under natural conditions support a forest growth of
oak trees. In places open spaces of considerable extent are free of
trees or have relatively small patches of oak timber or widely scattered
small mesquite trees. On these prairies the soils in places are mainly
sandy types similar to the timbered areas, but in many places good-
sized bodies of dark-colored soils of heavy texture occur that are of
Denton, Brackett, or San Saba series, or other soils belonging to that
general group. Narrow strips of bench lands high above overflow oc-
cur in the larger valleys, and alluvial soils of the narrow flood plains
of the streams, though widely distributed in most sections, occupy but
a small proportion of the total land area. :

In one representative county, Eastland, soil surveys show that the
timbered upland soils amount to about 61 per cent of the total land
area, prairie soils 26.3 per cent, smooth terrace-bench soils 6.4 per
cent, and alluvial bottom land soils 6.2 per cent. Of these, the tim-
bered upland stony soils amount to 1R.4 per cent of the county, and
shallow stony prairie soils 14 per cent. This probably represents fairly
well the proportions of the soils throughout the region.

The parent-materials of most of the timbered and prairie sandy soils
consists largely of mnoncalcareous formations, mainly sandstone, while
the heavy prairie soils are developed from limestone or other limy ma-
terials. The soils of the high valley benches are developed from mate-
rials of mixed origin, both from heavy prairie and light sandy soils of
the higher uplands. The alluvial soils of the flood plains consist of
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recently deposited soil materials washed from sandy and heavy soil
uplands.

The table on page 80 gives the main characteristics of the principal
soils and the chief crops grown.

Upland Soils

The uplands comprise both timbered and prairie soils. The soils of
the timbered areas and of some of the prairies are sandy, being developed
from sandstone or non-calcareous sandy formations. These soils are
noncalcareous and are developed deeply in places, but large areas occur
where the soil and subsoil layers are thin. In many places the soil has
been largely washed off by erosion, and in some areas stony material
comprises much of the soil and subsoil layers. The topsoils contain but
little organic matter and are mostly much lighter in texture than the
subsoils. The soils of this group are mainly of the Windthorst and
Nimrod series.

Windthorst Soils: The Windthorst soils comprise brown, light-brown,
or reddish-brown surface soils which rest upon red heavy sandy clay
subsoils. The subsoils are not very deep, and in many places pass below
at a depth of ? or 3 feet into partly weathered sandstone. The surface is
generally rolling, though the stony soils occupy ridges and rather steep
slopes of valleys. Krosion has been severe, as evidenced by the pres-
ence of shallow, stony soils, rough stony lands, and dissection of the
surface by numerous small streams. The Windthorst fine sandy loam
is the most extensive soil type of the region (Fig. 38). It is fairly |/

e

Figure 38. Windthorst fine sandy loam in Parker County, near Weatherford.
This is an excellent soil for truck crops.

productive and accordingly is the most important soil on many farms
in this region. It is well suited to cotton, peanuts, sorghums, vege- |
tables and fruits, which are the principal crops grown. Truck crops \/
are grown extensively in some sections. These soils are fairly resistant
to drought. They resemble somewhat the Kirvin soils of the East Texas
Timber Country.



Principal soils of West Cross Timbers

Soil groups (Series)

Topsoil

Subsoil

Substratum
(or parent material)

Chief crops grown

Rolling Upland.
Timbered: ¥
Undulating to rolling.
‘Windthorst

, Flat to undulating.
Nimrod

Rough, hilly, steep.
Rough stony land.

Nearly flat to undulating
stream benches (above overflow)
Milam

Bell

Lewisville

Prairie: ’
Undulating to rolling.
Denton

Rolling to hilly.
Brackett

Brown, reddish-brown,
or red; friable.

Light-brown or gray;
yellowish subsurface, fri-
able.

Very large fragments of

limestone or sandstone;
little soil material.

Brownun or reddish-
brown; friable.

Black or very dark-

brown; calcareous, friable.

Brown; calcareous; fri-
able.

Brown; friable.

Brown or light-brown,
or grayish; friable; cal-
careous; shallow.

Red, heavy but
crumbly.

Yellow; friable; sandy.

Bed rock of sandstone
or limestone.

Red, heavy, crumbly;
permeable.

Dark gra?r to brown;
crumbly; calcareous.

Brown or yellow; cal-
careous; friable.

Brown or yellow; cal-
careous, crumbly.

Yellow or whitish; cal-
careous: thin.

Sandstone and sandy
eds.

Sandstone and sandy
eds.

Sandy and cla
beds of rounde

beds on
gravel.

Clay on beds of rounded
gravel.

ClaY on beds of rounded
gravel.

Limestone or chalk, or
calcareous limey clay.

Limestone or calcareous
clay.

Cotton, corn, sorghums,
peanuts, vegetables, fruits.

Cotton, peanuts, corn,
sorghums, vegetables,
fruits.

Grazing and browse for
livestock.

Cotton,
vegetables.

corn, peanuts,

Cotton, corn, sorghums,
oats.

Cotton, corn, sorghums,
oats.

Oats, cotton, wheat,
corn, sorghums.

Grass and browse.

Flat Stream Bottoms.
(Subject to overflow)
Ochiockonee

Catalpa

Frio

Brown or light-brown,
friable.

Brown; calcareous;
friable.

Grayish-brown; cal-
careous; friable.

Gray, yellow or mottled.

Brown or grayish; cal-
careous; crumbly.

Grayish-brown; cal-
careous; crumbly.

Alluvial beds of clay or
sandy material.

Alluvial beds of clay or
sandy material.

Alluvial beds of clay or
sandy material.

Cotton, corn, sorghums,
pecans.

Cotton, corn, sorghums,
pecans.

Cotton, corn, feed crops,
pecans.

08
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Nimrod Soils: The Nimrod soils consist of gray surface soils which
pass belcw into yellow subsoils. Rather heavy stiff clay subsoils occur
deeply beaeath the soils in places. Only one type, the fine sand, has
been mapped. This soil occurs on smooth, flat areas. The parent
sandstone lies deeply beneath the surface. This soil is locally known
as “blowsend,” in some sections, as it is easily drifted over unpro-
tected are:s by hard winds. The type is not generally extensive al-
though in one county it comprises nearly 18 per cent of the land area.
It is only moderately productive and is used for cotton, peanuts,
sorghums, vegetables, and fruits.

Rough Stony Land: TLarge areas of Rough stony land occur throughout
the region on hills and on rough steep. slopes covered with large rock
fragments and outcroppings of sandstone. In some areas the stony
material is limestone. The natural growth on the sandstone land is
largely small oak tvees, while on the limestone small brushy trees and
bushes are more abundant (Fig. 39). Grass is' not everywhere abund-

Figure 39. Rough stony land in western Palo Pinto County. Some areas of this rough
land occurs throughout West Cross Timbers.

ant on this type of land. However, the grass and browse afforded by
other vegetation, comprise a fair range for livestock, and the land is
mostly used for pasturage.

The soils of the Milam, Bell, and Lewisville series occupy portions
of the high benches of the valleys. These have been described with
other regions. Probably other soils of this character occur on these
benches but these have not yet been classified.

Alluvial Soils

The alluvial soils do not make up a large proportion of the land
area though they are widespread in occurrence in the numerous nar-
row shallow valleys. Some of these are of the Ochlockonee, Catalpa,
and Frio series which are described in other regions where they
are more extensive. There are doubtless other alluvial soils which
have not been classified. Along some of the rivers which cross the
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region there are narrow belts of the soils of the Miller, Yahola, Trin- ’ |
ity, and other series. .
Soil Utilization

From the standpoint of agricultural uses the soils of the West Cross
Timbers area lie within two broad divisions: first, the soils that are
moderately deep and smooth and suitable for the production of farm
crops; and, second, the very stony, rough, and shallow soils suitable
only for the pasturage of livestock.

The more extensive soils that are valuable for farm crops are the
Windthorst fine sandy loam, Nimrod fine sand ; Denton clay, and other
prairie soils; Lewisville, Leaf, Milam, and similar smooth benchland
soils; and Ochlockonee, Catalpa, and other alluvial soils. Of these the
most inherently productive are the heavier alluvial soils. The prinei-
pal soils of the uplands also produce well where good methods of soil
protection and improvement are employed. The soils are well suited
to many crops but those of sandy texture, chiefly the Windthorst and -
Nimrod soils, are not well suited to the production of the small grains.
Oats and wheat are important crops grown on Denton clay and similar

rairie soils. The sandy soils are well suited to cotton, corn, sorghums,

\/peanuts, vegetables, and fruits and these are all grown extensively.
These soils are low in organic matter and respond well to incorporation
of this material. The sandy soils are naturally resistant to drought
where the soil layers have not been too greatly thinned by erosion. The
Denton clay and the other prairie soils are well suited to cotton and
the small grains, corn, sorghums, and other feed crops. The alluvial
soils are best for cotton, corn, sorghums, alfalfa, and pecans.

The Rough stony land and the shallow soils are used advantageously
as pasturage for range livestock.

Soil erosion is destructive on many of the soils where the surface is
sloping, and is especially damaging in many fields where cultivated
crops afford but a slight protective cover. Terracing has been found to
be an effective means for keeping the soils from eroding and for hold-
ing the rain water until it is absorbed by the soil and subsoil.

CENTRAL BASIN

The Central Basin, also known as Ilano Basin, is a relatively small
region in central Texas at the northeastern edge of Edwards Plateau.
As this area lies somewhat lower than the surrounding regions, it is
called a basin. This surface condition is the result of removal of sur-
face rocks by long-continued erosion of the Colorado River and its tribu-
taries. The region is surrounded by the limestone beds of the higher-
lying Edwards Plateau, an area which at one time doubtless covered all
of the basin region. Considerable areas of limestone still occupy parts
of the basin giving rough and stony lands, some of which comprise
high hills and ridges. Portions of eight counties are occupied by the
general basin area, which comprises approximately 2,000,000 acres.
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The surface of Central Basin is rolling to hilly. There are relatively
smooth valleys and broad gently rolling lowlands interspersed with stony
hills and rough lands (Fig. 40). The general area is surrounded by a
rim of high hills into which reach valleys extending from the lower-ly-
ing Basin lands. The elevation of the Basin ranges from about 800
feet on the Colorado River to over 1,300 feet above sea-level in the west-
ern part. The higher-lying encircling areas of Edwards Plateau lie at
an elevation of about 2,000 feet above ssa-level. Isolated remnants of
the plateau lying within or partly within the Basin consist of moun-
tain-like hills with steep stony slopes which rise 400 to 600 feet above
the lowland. The Colorado River passes through the eastern part of
the Basin and Pedernales, I.lano, and San Saba rivers cross it from west
to east. The main streams have flowing water the year round. These
streams have numerous small tributaries reaching into all parts of the
Basin. Only very narrow strips of smooth alluvial land occur along
the streams.

The native vegetation of the Basin is mainly small oak trees and in

Figure 40. Looking down across the Central Basin area from the encircling rim of
limestone fifteen miles north of Mason.

places considerable mesquite and juniper trees, the latter growing more
extensively on the rough lands. On the valley lands there are many
fine pecan trees. Various shrubs and grasses occur in the smaller tim-
ber growth, which in many places is open and scattered.

The climate of the basin region is temperate with a yearly average in
temperature of 67.4° F. and of rainfall about 25 inches. As the basin
lies in the extreme western part of the humid climatic region, the
vearly and seasonal rainfall is variable, in some growing seasons being
plentiful, and in others insufficient for the best production of crops.
As a rule, the moisture conditions are adequate for crop production on
the deepest soils, wherein a good supply of rain-water may be stored and
held in reserve for crops.

Agriculture

Not a large proportion of the Central Basin is farmed. This is
mainly a ranching country because much of the land is stony and rough
and large areas of the smoother lands are occupied by shallow soils.
In the three counties which lie chiefly within this area, one had less
than 5 per cent, another less than 7 per cent, and the other about 13
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per cent of the land in farm crops, according to the 1925 census. The
principal crop grown is cotton, for which approximately one-half of the
crop land is used. Corn, the crop of next importance in acreage, is grown
on about one-fourth as much land as cotton. The other chief crops
include sorghums for grain and forage and some oats and wheat. Stock
farming is carried on by some farmers in conjunction with the produc-
tion of crops. Cattle, sheep, and goats are raised on both farms and
ranches.

Crop yields are quite good on the deeper smooth soils though occa-
sional very dry seasons prevent a highly successful production. The
average yield of cotton for the three main counties of the Basin area
was only about 107 pounds of lint cotton per acre in 1924, acccording

to the census.
Soils

The soils of the Central Basin are of several series. The sandy soils
predominate and some are very shallow and stony, and considerable
areas of Rough stony land occur.

The various soils have been developed from parent-materials consist-
ing of limestone, sandstone, and old crystalline rocks such as granites
and schists. The soils are mostly noncalcareous, and red is the pre-
vailing color. Because of erosion, soil development has not produced
very deep soil layers and the parent rocks mostly lie near the surface.
The topsoils are of coarser texture and more ‘crumbly structure than the
subsoils, which are mostly of heavy texture. There is a well defined
line of change between soil and subsoil.

The soils are chiefly of the Tishomingo, Lancaster, Pototoc, Katemecy,
and Pedernales series.

The table on page 85 gives the characteristics of these soils and the
chief crops.

The soils of the Central Basin occur in many intricately associated
small areas and doubtless a detailed soil survey would locate many more
of these than were shown in the reconnaissance survey made in 1913.
From the different kinds of rocks in the region there have been devel-
oped a number of soils of similar color features, but these differ essen-
tially in other characteristics. Only very slight strips of alluvial soils
occur.

Tishomingo Soils: The Tishomingo soils consist of brown, reddish-
brown, or red surface soils resting on red or reddish-brown clay or
sandy clay subsoils which in places have a slight admixture or mot-
tling of some other colors. The soils and subsoils are mostly thin and
rest on the parent rock at a depth of one to three feet, though in places
the rock is covered by soil layers 5 or 6 feet think. The parent rocks
consist chiefly of granites, schists, and gneisses. Some seven soil types
have been identified in the Tishomingo series. These are mostly shal-
low and of a stony or gravelly nature. They are, as a rule, best
suited to grazing and browsing. The surface is smoothly rolling to hilly,



Principal soils of Central Basin

Soil groups (Series)

Topsoil

Subsoil

Substratum (or
parent material)

Chief crops grown

Rolling Upland

Nearly flat to rolling and hilly.

Tishomingo

Gently rolling to hilly.
Lancaster

Nearly flat to hilly.
Pontotoc

Nearly flat to hilly and rough.

Pedernales

Smooth, nearly flat valleys.
Katemcy

Very rough, hilly, and stony,
Rough stony land

Brown to reddish-
brown; friable. Consid-
erable shallow and stony
soils.

Brown to slight reddish-
dish-brown. Considerable
shallow and stony.

Bright red, friable;
much stony land.

Red or reddish-brown;
friable; much stony land.

Dark-brown or black;
friable.

Various areas have
either limestone, s a n d-
stone, or crystalline rocks
as large bowlders and out-
crops.

Red or mottled; thin
layers, dense.

Yellow or mottled; thin
layers, crumbly.

Dark red; crumbly;
thin layers.

Red; crumbly; thin
layers.

Pale red; crumbly.

Bed rock.

Granite, schist, gneiss.

Sandstone.

Red sandstone.
Limestone and sand-
stoue.

. Granite and imposed
limestone material.

Bed rock.

Cotton, corn, sorghums,
oats, natural range.

Cotton, corn, sorghums,
natural range.

Cotton, corn, sorghums,
oats, natural range.

Cotton, corn, sorghums,
oats, natural range.

Cotton, corn, sorghums,
oats.

Natural range forage.
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though some areas are nearly flat. Various grasses are found, though
the chief growth consists of live-oak, post-oak, mesquite, and other
trees. The sandy loam and fine sandy loam are moderately productive,
but crops often suffer for lack of moisture in dry seasons because the
surface soils and subsoils are not sufficiently deep to hold a large re-
serve of water. These soils are fairly well suited to cotton, corn, sor-
ghums, vegetables, melons, and sweet potatoes, and these are generally
grown successfully on the deeper soils.

Lancaster Soils: The Lancaster soils are somewhat similar to those
ot the Tishomingo series, being, however, less red in color. The soils
are gray, brown, or reddish-brown and the subsoils are yellow or mot-
tled yellow and gray. These soils are developed rather deeply on the
smoother surfaces. In hilly areas the parent rock or ferruginous sand-
stone lies near the surface or outerops, giving a stony condition. There
are two principal types: a fine sandy loam of smooth surface, which is
fairly good for cotton, corn, sorghums, and other crops; and a stony fine
sandy loam of hilly to broken surface, chiefly non-arable. The princi-
pal natural growth is characterized by the usual oak and mesquite growth
of the region, with a few other trees and a small amount of native
grasses.

Pontotoc Soils: The Pontotoc soils have bright-red surface soils which
rest on red subsoils. The subsoils, in turn, rest on red ferruginous
sandstone, the soil parent-material, at a depth of a few inches to two
or three feet. Two soils of sandy texture occur in the series, one a stony
sandy loam occupying slopes and ridges and having little or no value
for farm crops, the other being a sandy loam undulating to gently roll-
ing, and largely used on farms for cotton, sorghums, corn, and other
crops, producing fairly good yields when moisture conditions are favor-
able. These soils are of very slight extent.

Katemcy Soils: The soils of the Katemcy series have dark-brown to
black surface soils resting on pale-red subsoils. They appear to be devel-
oped mostly from granitic rocks, with some admixture of material from
limestone. These soils are not very extensive and occur in smooth valleys.
Several textures are represented in many small areas. The soils are
generally quite productive and are used for the general farm crops of
the region.

Pedernales Soils: The Pedernales soils have reddish-brown surface
soils and red subsoils. Several soil types occur, ranging in texture from
sandy loam to clay. These types are not deeply weathered and beds of
limestone or sandstone lie at a depth of three feet or less. The soils
are developed from clays, sandstones, and limestone. Some soil devel-
opment has occurred from the rocks in places, though some of the soil
material has been transported by water and placed within the residual
material. The soils occupy nearly flat to gently rolling valley locations,




THE SOILS OF TEXAS 87

though some of the stony soils are hilly to moderately rough. The nat-
ural growth is largely of an oak-mesquite association with some grasses.
The non-stony soils are moderately productive and good yields of the
general farm crops are produced on many farms. The stony soils are
used only for the pasturage and browse afforded livestock by the nat-
ural vegetation.

Rough Stony Land: Targe areas of Rough stony land occur, some of
which are of limestone, while others are of sandstone, and in places,
of crystalline rock materials. These lands are very rough and stony
with a small-tree growth of oak, mesquite, juniper, and others. The
land is used for grazing and browse of livestock.

Soil Utilization

The Central Basin constitutes an area of distinctive soils to be found
in no other part of the state. It is a ranching country in which some
of the more suitable soils are locally cultivated. The greater part of
the land is used for cattle, sheep, and goats. Though there is a consid-
erable growth of small trees and shrubs occupying the range pasture
lands, many of these afford browse for the stock and on the more stony
and rougher land sheep and goats do well. Considerable native grasess
and herbaceous plants on the smoother lands provide grazing for Iive-
stock.

The chief soils used for farm crops are the sandy loams, which com-
prise over half a million acres. The stony soil types are somewhat
more extensive and occupy about three-quarters of a million acres while
Rough stony land, which has no soil classification, probably has an
aggregate of another three-quarter-millon acres. The sandy loams of
the Pedernales and Tishomingo series are the most extensive soil types
of the region.

The sandy loams are well suited to many crops and are moderately
productive. Though not specially suited to the small grains, some oats
and wheat are grown on some of the soil types fairly successfully. The
soils produce good yields of the sorghums, Sudan grass, and other feed
crops, and are well suited to stock farming.

RIO GRANDE PLAIN

The Rio Grande Plain comprises a wedge-shaped area in the extreme
southern and southwestern parts of Texas, terminating in the most
southernly projection of the State at the mouth of the Rio Grande.
This plain is bordered on the north by the higher rough country of the
Balcones Escarpment portion of the Edwards Plateau. On the east its
border is marked by an irregular transition zone where the plain on
the east merges with the East Texas Timber Country, Blackland Prai-
ries, and Coast Prairie. This zone is unmarked by a physiographic
change. The changes of natural vegetation from the brushlands of the
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Rio Grande Plain to the timberlands on the east is marked by gradual
transition. This border zone, however, is characterized by a change in
the broader soil characteristics, due to the effect of difference in cli-
mate, a change from humid to subhumid conditions. The southern ex-
tension of the region follows the Gulf Coast some 170 miles, while on
the west it extends into Mexico, the Texas portion being separated from
that country by Rio Grande, the International boundary.

The Rio Grande Plain has an area of approximately 22,000,000 acres
included in 34 counties, some of which are wholly and others partly
within the plain.

The region consists of a broad undulating to rolling plain with a
general regional slope to the southeast. It is crossed by several small
rivers confined to relatively shallow flat-bottomed narrow valleys.
Smaller tributary streams reach into the various areas between rivers
and provide drainage ways for carrying runoff water. Water flows con-
tinuously only in the larger streams which rise outside the region. In
the extreme southern part there are very few streams, and over large
sections of the area only a few shallow gullies provide drainage for the
runoff water after rains. Most of the region lies at elevations between
200 and 700 feet above sea-level, though the extreme elevations range
from sea-level at the coast line to nearly 1,000 feet at the north border.
Although the general character of the natural features mark this as a
distinctive geographic region, there are variations of soil and vegetation
in different sections which characterize fairly large and well defined
gubdivisions. These are, briefly, the flat coastal belt, the dune sand and
marshy areas bordering the Gulf, the sandy plains with coarse grass
and scattered brush growth, and the blackland belts with dense growth
of shrubs and short grasses. These various subdivisions are thus marked
by contrasting features of landscape, soils, and vegetation.

The native vegetation is varied, though characterized by the predom-
inance of species of plants common to climatic conditions of rather
high temperatures and low rainfall. A growth of small mesquite trees
occurs over most of the region, widely scattered in places but, in some
sections, very thick. Small oak trees grow on some of the soils, in
places, with a very thick serubby low growth (IFig. 41). Various thorny
shrubs of many species grow abundantly in all sections, and are com-
monly included in the general term “chaparral” (Fig. 42). In places,
prickly pear iz very abundant. Bunch grasses of various species in-
cluding Andropogons, needle grass, grama grass, and many other grow
on the lighter soils, while buffalo, mesquite, some species of grama and
others abound on the heavy soils. The stream bottoms have a rather
heavy growth of mesquite, oak, hackberry, elm, and other trees, with,
in places, some pecan trees.

The climate of the Rio Grande Plain is mild, that of the southern
part being sub-tropical. The average annual temperature in the north-
ern part is ahout 68° F. and in the extreme southern part around 74°
F. The winters are, as a rule, very mild though cold waves occasion-
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ally reach to the southern part accompanied by short periods of freez-
ing temperatures. The average annual rainfall is about 30 inches in
the eastern part and gradually decreases westward until it is only ap-
proximately 20 inches in the extreme western sections, where semiarid
climatic conditions prevail. Dry-land farming is carried on success-

Figure 41. Small live oak trees make a dense growth on some of the deep sandy soils.
Nueces fine sand in Nueces County.

Figure 42. Thorny shrubs (chaparral) and small mesquite trees and associated short
grasses characterize the heavy dark-colored soils of the Rio Grande
Plains, La Salle County.

fully in the eastern part of the plain on the deep and productive soils.
In the western parts only small amounts of land are cultivated without
irrigation and moisture is often insufficient for successful production
even on the most favorable soils. Considerable land in the northern,
southern, and western sections is farmed under irrigation. A very
large proportion of the region is still occnpied by cattle ranches.
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Agriculture

Agriculturally, the Rio Grande Plain is a large region undergoing a
gradual change from cattle ranching to farming. However, in the east-
ern parts, where the average annual rainfall is around 25 inches or
more, the counties are fairly thickly settled and much of the land has
long been cultivated in small and fairly large farms. Here farming is
done without irrigation, but going westward dry-land farming becomes
gradually less important. In some sections dry-land farming has been
extended so far west that even on the more productive and drought-
resistant soils there is rarely sufficient moisture for good crop produc-
tion. In many parts of the region irrigation from streams and wells
has proven highly satisfactory in supplementing soil moisture. In
places along the Rio Grande and some other streams irrigation was
long successfully practiced in a small way by Mexicans and others by
employing simple methods of applying water. With the recognition of
the value of many of the soils for producing many kinds of crops to-
gether with the mild climate allowing long free-frost periods of growth
many sections have been settled by farmers. Various sections have been
exploited and the lands made available have been reached by irrigation
systems while new sources of underground water have been located and
developed. Thus much of the best land has been placed in cultivation
and where the water supply is adequate, agriculture has become well
established, and specialized production has in many places become im-
portant. The larger development, especially for special crops, has been
in the Lower Rio Grande Valley in Cameron, Hidalgo, and Willacy
counties, where citrus-fruit growing, truck farming, and production of
the general farm crops such as cotton and corn take up large areas of
land. The Laredo section, specializing in onions, has also an impor-
tant truck-farming area, while in other parts of the Winter Garden
district, which 1ncludes several of the counties in the northern part of
the region, the gemeral farm crops and truck crops are raised exten-
sively. In most places this development is by the use of irrigation
water from streams and wells in such amounts as are required to sup-
plement the soil moisture when rainfall is light. Important truck-crop °
production occurs around Carrizo Springs, Crystal City, Uvalde, Na-
talia, Pearsall, Del Rio, and other places. Many kinds of truck crops
are produced though onions, spinach, cabbage, peppers, watermelons,
cantaloupes, beans and tomatoes are the most important. Systematic
dry-land farming in all parts of the region is confined more largely to
cotton, corn, and sorghums though some truck crops are also grown in
the eastern sections without recourse to irrigation.

Some counties of the more eastern sections, on account of large areas
of smooth moisture-conserving and highly productive soils, have attained
front rank in cotton production under dry-land farming. However,
there are various sections relatively small, which because of thin and
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eroded soils, or very gravelly or stony conditions, or lack of sufficient
water for irrigation, will probably always be used for livestock.

Owing to the variations in soils and climate, the proportion of land
used for crops differs greatly in the counties throughout the region. In
some of the more eastern counties the proportion of land in crops prob-
ably amounts to 30 to 50 per cent, while in some of the western coun-
ties where irrigation has not become important less than 5 per cent is
farmed. Practically all of the land not farmed is used for the pastur-
age of livestock, chiefly range cattle.

Soils 4’%4?

The soils of the Rio Grande Plain ﬁ% bﬁ veloped under a cli-
mate of relatively high temperature and nght‘ al nd though there
are short periods at irregular intervals in Wklc’li the 'S and soil ma-
terials become thoroughly saturated with water- by,hea‘%'.( s, these
often remain very dry for many months at a time: s%? rent-
materials consist mainly of two general kinds: one, of eakﬁ
marl, or other limy material ; and the other of beds of nonca?
and sandy materials. In places small amounts of thin hméstqﬁ'
sandstone strata occur. Geologically, the parent-materials are sou
westerly extensions of formations from which the soils of the Blackland
Prairies, East Texas Timber Country, and Coast Prairie regions are
developed.

The prevailing warmer and drier climate of Rio Grande Plain, with
a different character of vegetative growth give rise to soil-developing
processes which differ from those of the humid region, and the result-
ing soils differ in some of their chief characteristics. Here the normal
soils of mature or partly advanced development are underlain by layers
in which calcium carbonate has been cencentrated at some part of the
soil profile, and this layer contains more of this constituent than is in
the parent-material (Fig. 43). This feature is prominent and the
chalky layers appear in many eroded spots and cut banks, where, when
in a nearly pure form, it dries to a hard rock-like material known as
caliche. The soils most advanced in age are generally not calcareous
in the upper layers.

Westward the dark-colored soils become gradually lighter in color as
drier climatic conditions prevail. Here also the underlying layer of
accumulated calcium carbonate generally lies nearer the surface.

On the basis of soil characteristics, the soils of the Rio Grande Plain
are included in six divisions. The chief areas of these are shown on the
soil map, though many small areas could not be shown on a map of
this scale. These groups are as follows: (1) dark-colored soils (Vie-
toria-Goliad-Orelia group); (2) light-brown soils (Maverick-Zapata
group) ; (3) light-colored soils (Brennan-Nueces group) ; (4) red soils
(Duval-Webb ﬂroup) ; (5) semi-marshy soils (Lomalta Point TIsabel
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group) ; and (6) alluvial soils comprising the Frio-Leona, Rio Grande-
Laredo, and Harlingen-Gila sub-groups.

The various soil-group areas are characterized by readily recognizable
features of soils, surface relief, and vegetation, and each division is well
differentiated by economic values.

The table on page 93 gives the principal soils of the region with
their outstanding characteristics and chief crops grown.

- ""'

Figure 43. Soil profile in eastern Goliad County, showing irregular accumulation of
calcium carbonate in soils developed in the transition zone between
the humid and subhumid regions.

Dark-Colored Soils

The dark-colored soils of the plain have black or dark-brown surface
soils which are underlain by gray, brown, or red clay subsoils. The soils
are developed deeply, as a rule, from soil materials more or less cal-
careous, mostly clays, marl, or other unconsolidated materials. The
surface soils grade below into the subsoils and mostly there is no sharp
change from one layer into the other. The most mature soils of the
group are not calcareous in the upper layers, but some of less maturity
are calcareous from the surface down through the entire soil profile.
The soils are developed mostly on smooth, nearly flat to undulating, or
gently rolling surfaces. In surface features these soils resemble their
humid-region correlatives, the Houston, Wilson, Lake Charles, and others.
However, the layer of accumulated calcium carbonate at some part of the
profile denotes a subhumid-region characteristic not to be found in the
soils of the humid region. These soils have been developed under a
heavy growth of short grass which has added a relatively large amount
of organic matter to the soils. The clay and clay loam soils are the
most extensive textural classes of the group. Detailed surveys have not



Principal

soils of Rio Grande Flain

Soil groups (Series)

Topsoil

Subsoil

Substratum (or
parent material)

Chief crops grown

Upland Plains. ‘
Dark colored soils:
Flat to undulating.
Victoria

Hidalgo
Willacy

Orelia
San Antonio

Miguel
Undulating to rolling.
Golia

Light-brown soils:
lat to gently rolling.
Maverick

Rolling to hilly.
Zapata

Flat to undulating stream

benches (above overflow).

Uvalde

Light-colored soils:
early flat to gently rolling.
Brennan

Black to very dark-
brown or dark-grayish-
brown; calcareous; friable.

Brown; calcareous; fri-
able.

Brown; not calcareous;
friable.

. Dark-brown or black;
tight and crusty when dry;
not calcareous.

Dark-brown; not cal-
careous; tight when dry.
Brown, not calcareous;

tight when dry.

Dark-brown or black;
not calcareous; friable.

Dark-gray, brown or
yellowish; calcareous;
crumbly.

Brown, or yellowish;
calcareous; crumbly.

Brown or yellowish;
calcareous in lower part;
crumbly.

Dark-brown or dark-
gray; dense, heavy: not
calcareous.

Brown or reddish-
brown, dense, heavy; not
calcareous.

Red, not calcareous;
tough, dense when dry.

Red or reddish-brown;
calcareous in lower part.

Calcareous clay or

Slightly calcareous

Cotton, corn, feed crops.
truck crops, citrus fruits,

Same.
Same.

Cotton, corn, sorghum,
truck crops.

Cotton, corn, sorghum,
truck crops.

Cotton, corn, sorghum,
truck crops.

Cotton, corn, truck
crops, feed chops.

Light-brown; calcar-
eous; thin; friable.

. Light-brown or gray-
ish; thin; calcareous: fri-
able.

Light brown or grayish;
calcareous: friable.

Brown or yellow; thin:
crumbly; calcareous.

Gray; calcareous; thin;
crumbly.

Light brown, grayish or
vellowish; calcareous;
crumbly.

Caliche over calcareous
clay or limestone; some

Caliche over limestone

Beds of rounded gravel.

Range forage.

Range forage.

Truck crops, cotton,
sorghums.

Very light grayish-
brown or grafr; not cal-
careous; friable.

Yellow; not calcareous;
crumbly.

Caliche over sandy clay
that in places is slightly

. Cotton, truck crops,
vine crops, feed crops
.(sor?hums), citrus fruits
in places.
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Principal soils of Rio Grande Plain—Continued

Soil groups (Series)

Topsoil

Subsoil

Substratum (or)
parent material)

Chief crops grown

Upland Plains—Continued.
Nueces

Red soils:
Undulating to rolling.
Duval

‘Webb

Semi-marshy and associated
ils:
Flat coast border.
Lomalta

Flat to dune-like ridges.
Point Isabel

.Gray; not calcareous;
friable.

Gray or yellowish; not
calcareous; friable

Sandy clay (caliche on
clay in places).

Truck crops, vine crops
feed crops, grapes, berries.

Red or reddish-brown;
not calcareous; friable.

Red or reddish-brown;
not calcareous; heavier
soils crust on drying.

Red: not calcareous ex-
cept where thin; crumbly.

Red or brownish-red;
rather heavy and dense;
not calcereous.

Caliche over sandy
clays.

Caliche over sandy
clays.

Cotton, truck crops,
corn, grain sorghum,
frults erries, mtrus fruits
in places.

Same.

Brown, calcareous, wet
salty land; friable.

Gray to ashy-brown;
calcareous: salty; friable.

; calca-
water

Brown or gra
reous; salty; hig
table.

Yellow: calcareous;
salty

Clay.

Clay.

Slight amount of nat-
ural range forage.

Same.

Flat Stream Bottoms.
(Subject to overflow.)
Frio

Blanco
Leona

Rio Grande

Laredo

Harlingen

Cameron

Light-brown to gray-
ish; calcareous; friable.

Gray or Ilght—gray,
calcareous; friable.

Black or very dark

brown; calcareous; friable.

Light-brown to gray;
calcareous; friable.

Brown; calcareous fri-
able.

Dark-gray to dark-
brown; calcareous; heavy.

Black or very dark-
brown; calcareous; heavy.

Light-brown or gray;
calcareous; crumbly

Light-gray or yellow-
ish; calcareous.

Gray or brown; calca-
reous; crumbly.

Gray to light-brown or
yellowish; calcareous;
crumbly.

Brown or yellow; cal-
careous; crumbly.

Dark-gray or brown;
calcareous: dense.

Dark-éray or “black;
calcareous; heavy.

serumbly.

Clay, sandy material,
gravel.
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