
L 1-D·-rr~~~----------------------------------------~ 

A & M COLLEGE. 
CAMPUS. 

A179-731-· lO.OOQ-L180 

TEXAS AGRICULTURAL EXPERIMENT STATION 
A.B. CONNER, DIRECTOR 

COLLEGE STATION. BRAZOS COUNTY, TEXAS 

BULLETIN NO. 431 

DIVISION OF SOIL SURVEY 

JULY, 1931 

IN :OOPERATION WITH THF. DIVISION OF SOJJ. SURVEY, BUREAU OF 
CHEMISTRY AND SOILS, UNITED STATES DEPARTMENT 

OF AGRlCULTURE 

THE SOILS OF ~fEXA __, 

AGRICULTURAL AND MECHANICAL COLLEGE OF 'fEXAS 
T. 0. WALTON , President 



s 
ADMINlSTRA TION: 

A. B. CoNNER, M.S., Director 
R. E. KARPER, M. S., Vice-Director 
CLARICE MIXSON, B . A., S ecretary 
M.P. HoLLEMAN, JR., Chid Clerk 
J. K. FRANCKLOW, Assistar.t Chief Clerk 
CHESTER HIGGS, Executive Assistant 
HowARD BERRY, B. S., Technical Assi~tant 

CHEMISTRY: 
G. S. FRAPS, PH. D., Chief; Stale Chemist 
S . E. ASBURY, M. S .• Chemist 
J . F. FUDGE, Pa. D., Chemist 
E. C. CARLYLE, B. S., Assislant Chemist 
W. H. WALKER, Assistant Chemist 
VELMA GRAHAM, Assistant Chemist 
T. L. OGIER, B. S., Assistant Chemist 
A. J. STERGES, B.S., Assistant C.'wmist 
JEANNE F. DEMO'ITIER, .4.sst. Chemist 
RAY TREICHLER, M.S., Assistan: Chemist 
R. L. ScHWARTZ, B.S., Assistant Chemist 
C. M. PouNDERS, B. S., Assistant Chemist 

HORTICULTURE: 
S. II. YARNELL, Sc. D., Chief 
L. R. HAWTHORN, M.S., Horticulturist 
J . F . WooD, B. S., Horticulturist 
L. E. BROOKS, B. S., Horticulturist 

RANGE ANIMAL HUSBANDRY: 
J. M. JoNES, A. M., Chief 
B L. WARWICK, Ph.D., Breedin!} Investigations 
S. P. DAVIS, Wool Grader 

ENTOMvLOGY: 
F. L. TnoMAS, Ph. D., Chief; State 

Entflmologist 
H. J. REINH.,RD, B. S., Entomologist 
R. K. FLETCHER, Ph. D., Entomologist 
W. L. OwEN, Jn., M . S., Entom('logist 
J. N. RoNEY, M. S., EntonJO!ogi.;t 
J. C. GAINES, Jn., M. S ., Entomologtsl 
S. E. JoNES, M. S., Enlomo/nyist 
F. F. Bmsv, B. ~ , ETi!omuloqist 
S. W. CLARK, B. :)., Entomologi~t 
C. E. HEARD, B. S., Chief Inspertor 
C. SIDDALL, B.S .. For;lbrood Inspector 

S.E.McGREGOR,JR., B.S., Foulbrotd Inspector 
AGRONOMY: 

E. B. REYNOLD~. Ph. D ., Chief 
R. E. KARPER, M . S., Agronomist 
P. C. l\.1A:-.!GELSDORF, Sc. D., Aqror omist 
D. T. KtLT,oumz, M.S., Agronomi;t 
H . E. REA, B . S., Agrunomisl 
B. C. LANGLEY, M . S, Agronomist 

PUBLICATION::<: 
A. D. JAcKSON . Chief 

AFFt 

VETERIN;. RY SCIENCE: 
*M . FHA H.as, D . V. !VI., Chief 
H. Scm rmT, D. V . M., Veterinarian 
F . P. lV ATHEWS, D . V. M., M.S ., Veterinarian 
W. T. , iARDY, D . V. M ., Veterinarian 
-------, Veterinarian 

PLANT 1' ATHOLOGY AND PHYSIOLOGY: 
J. J . 1AUBENHAUS, Ph. D., Chief 
W. N. EzEKIEL, Ph. D ., Plant Pathologist 
W . J. BAcH, M. S., Plant Pathologist 
C. H. RoGERS, Ph. D., Plant Pathologist 

FARM .\ND RANCH ECONOMICS: 
L . P. GABBARD, M. S .. Chief 
W. E. PAULSON, Ph. D., Marketing 
C. A. BoNNEN, M. S., Farm Management 

**W. R. NISBET, B.S., Ranch Management 
**A. C. MAGEE, M. S., Farm .Management 
RURAL HOME RESEARCH: · 

JESSIE WHITACRE, Ph. D., Chief 
MARY ANNA GRIMES, M. S., Textiles 
ELIZABETH D. TERRILL, M.A., Nutrition 

SOIL SURVEY: 
**W. T. CARTER, B.S., Chie{ 

E. H. TEMPLIN, B.S., Soi Surveyor 
A. H. BEAN, B. S., Soil Surveyor 
R. M. MARSHALL, B.S., Soil Surveyor 

BOTANY: 
V. L. Conv, M . S., Act. Chief 
S. E. WoLFF, M. S., Botanist 

SWINE HUSBANDRY: 
FRED HALE., M. S., Chief 

DAIRY HUSBANDRY: 
0. C. CoPELAND, M.S., Dairy Husbandman 

POUL'rRY HUSBANDRY: 
R. l\1. SHERWOOD, M. S., Chief 

AGRICULTURAL ENGINEimiNG: 
I I P. SMITH, M.S., Chief 

MAIN STATION FARM: 
G . T. McNEss, Superintendent 

APICULTURE (San Antonio): 
H. B. PARKS, B. S., Chief 
A. H. ALEX, B. S., Queen Breeder 

FEED CONTROL SERVICE: 
F D . FuLLER, M. S., Chief 
JAMES SuLLIVAN, Assistant Chief 
S. D. PEARCE, Secretary 
J. lJ. RoGERS, Feed I n.~peclor 
K . C. KmKLANn, B . S .. Feed Inspector 
S.D. REYNOLD;>, JR., Feed Inspector 
P. A. MooRE, Feed Inspector 
E. J . WILSON, B S., Feed Inspector 
H. G. WicKES, B. S., Feed Inspector 

SUBSTA'nONS 
No. I, Beeville, nee County: 

R. A . HALL, F S., St.perintendent 
No.2, Truup, Srnith County: 

P. R. JonNs )N, M. S., Supcrinter,dent 
:'lo. 3, Anglet<>n, Brazolia County: 

R. H. STANSEL, M . S., Superintndent 
No. 4, Beaumont, Jefferson Count: : 

R. H. WYCHE, B. S , Superintem'ent 
No. 5, Temple, Bell County: 

HENRY DuNLAVY, \If. S., Superi.•.'endent 
C. H. RoGERS, Ph. D., Plrmt PaiiJologist 
H. E. REA, B. S., Agronomist; Col/on Root 

Rot I nvesliqafions 
S. E. WOLFF, M.S., Botanist; Cellon Roct Rot 

I nvesligat ions 
No. 6, Denton, Denton County: 

P B. DuNKLE, B. S., SuperinteT.dent 
No. 7, Spur, Dickens County: 

R. E. DICKSON, B . S ., Superintendent 
B. C. LANGLEY, M.S., Agroaom;st 

No. 8, Lubbock, Lubbock County: 
D L. JoNES, Superintendent 
FRANK GAINES, Irrigationist and Forest 

Nurseryman 
No. 9, Balmorhea, Reeves County: 

J. J. BAYLES, B. S., Superintendent 
No. 10, College Station, Brazus County: 

R. M. SHERWOOD, M. S., In chc.rge 
L. J. McCALL, Farm Supennten1ent 

No. 11, Nacogdoches, Nacogdoches County: 
II. F. \ 'lOHRrs, M S .. Superintendent 

**No. 12, Chlllleothe, Hardeman Count71 
J. R. QuiNBY, 13 . S. , Superintendent 

**J. C. STEPHENS, M.A., Assistant Agronomist 
No. 14, s .. nora, Sutton-Edwards Counties: 

W. H. DAMERON, B . S., Superintendent 
----, Veterinarian 

W. T . !IARDY, D . V . M ., Veterinarian 
0. L. CARPENTER, Shepherd 

**0. G . BABCOCK, B. S ., Entomologist 
No. 15, Weslaco, Hidalgo County: 

W. ! I. FRIEND, B. S ., Superintendent 
S. W . CLARK, B. S., Entomologist 
W . J . BAcr , , M . S., Plant Pathologist 
J. F. Wooo, B. S., IIorticulturist 

No. 16, Iowa Park, Wichita County: 
C . H. McDowELL, B . S., Superintendent 
L E. BROOKS, B. S., Ilorticulturist 

No. 17' -----.-S-u-p-erintendent 

No. 18' ------. _S_u_p-e;intendent 
No. 19, Winterhaven, Dimmit County: 

E. MoHTENSEN, B. S ., Superintendent 
L R. I IAWTHORN, M . S., Jforticullurisl 

No. 20' -----.-S-u_p_e_r1_· n-te-n-dent 

Teachers in the School of Agricultu ·e 
G. W. ADRIANCE, Ph. D ., Honialture 

Carryfnt Cooperative Projects on the Station: 

S. W . BILSJNG, Ph. D., Entomolo1'll 
V. P. LEE, Ph. D., Marketing anJ Finance 
D. ScoATES, A. E., Agricultural flngineeriniJ 
A. K. MACKEY, M.S., Animal Husbant.!ru 

J. S. MoGFORD M.S., Agronomy 
F. R BRISON, B. S., Horticulture 
W. R. HoRLACHER, Ph. D., Genetics 
J. H. KNOX, M . S., Animal Husbandry 

tAa of September l, 1931. *Dean School of Veterimry Medicine. 
**In cooperation with U.S. Department of A~riculture. 



Nearly 80 per cent of Texas has been reached by some form of soil 
rvey work (Fig. 1). This work is done cooperatively by Texas Agri­
ltural Experiment Station and Bureau of Chemistry and Soils of the U. S. 
epartment of Agriculture. 
Of the 168,000,000 acres comprising the land area of Texas some 35,000,000 
res-nearly 21 per cent-ha•rt: been covered in detailed soil surveys of 
me 70 areas, consisting of coanti:'!s or parts of counties, scattered through­
t all parts of the State. On about 98,000,000 acres, 58 per cent of the 
nd, mostly located in VI estern and Southern Texas, the soils have been 
ss· intensively surveyed by· reconnaissance methods in 138 counties included 

eight separate areas. In these surveys more than 100 soil series have 
en recognized and nf these over 500 soil types have been studied and 
apped. The information collected in these surveys has been islmed in 
out 80 publications, which consist of a soil map and a report. The soil 
ap shows the location and extent of each soil in the area surveyed while 
e report gives the characteristics and features of the soils and their uses 
d suitability to crops with various other related information. 
The present kno .vledge of the soils of the State thus obtained together 
ith many soil ~'...i.tdi made in unsurveyed areas bas provided sufficient 
ormation to enable the preparation of the very general soil map of Texas 

ere shown, tog•2ther with brief descriptions of the soil region~ and of the 
rincipal soils, -with their general agricultural importance and relationships. 

early 100 of tlie most important series of soils that occur in the State 
re described briefly in this paper, and these with the map, give in geri­
ralized form an outline of the present information relating to soil classifica­
·on and soiJ[ values in this great area. The large number of soil types 
ithin the s1cate forbids the attempt to describe them in detail in this paper, 
ut the ge~.eral character of many of the more important of these minor 
oil divisions has been brought out in the series descriptions. 
The soHs of Texas, many of them found in no other part of the United 

tates, are of widely differing characteristics and features and extend 
roup.-", a wide range of productiveness and suitability for crops. On the 

haracteristics of the soils are based the uses for which they are best 
ui~ ed. The success of agriculture in Texas depends upon the appropriate 
Sf' of the soils, which constitute the most valuable resource of the State. 
htle the present population and wealth of Texas are largely due to the 

ro.luctive soils there are large amounts of marginal soils being used for 
umoses for which they are not well suited and are not returning a profit 
or the effort and expense expended to obtain the uncertain production. 
'orne soils, many naturally very productive, are being injured by erosion 
nd by exhaustive cropping. Other· soils of high inherent productiveness 
re not being utilized because of insufficient drainage or on account of 
nsnfficient moisture. Many soils are farmed that are so low in productive 
alue that those devoting their time to their cultivation cannot hope to gain 
ore than a bare existence. 
It is only in using the soils of Texas for the crops for which they are best 

.uited, be these either timber, natural range plants, or cultivated crops, 
nd by protecting the soils and improving them, that a prosperous agricul­
ure can be maintained. In this work it is hoped that a general knowledge 
f the characteristics and capabilities of the soils of Texas may be provided 
u1t 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 167,7 54,880 acres. It is the largest state 
of the Union, and includes 254 counties, the smallest of which is about 
150 square miles in extent and the largest nearly 6,000 square miles. 
1t is included between the meridians 94 o 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 
western part lying just west of the Great Plains, the region of Moun­
tains 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 di vi­
sion. The Great Plains area, occupying nearly one-third of the State, 
is composed of rolling grass-land plains with some flat plateau plains 
and large areas of greatly dissected limestone plains. This great divi­
sion merges on the east with rolling grass-land prairies and on the 
south is terminated by rapidly descending stony escarpments leading 
dQwn 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
tation, and climatic conditions. 

The surface of Texas is a dissected plain, tilted toward the southwe~t. 
It rises from sea-level to more than 4,000 feet above sea-level in the ex­
treme 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 waterwa:ys. Some large areas are 
nearly flat; others are undulating to rolling; and still others are h~lly 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-
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Figure 1. Sketch map showing areas is Texas covered by soil surveys from 1901 to 1930. 



THE SOILS OF TEXAS 

rounding country, which is from 3,000 to 4,000 feet above sea-level. 
Th8sc 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, hich occupies a broad 
fringe 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. Large portions of the plains support a 
scattering growth of shrubs consisting largely of mesquite. In the 
southern plains the characteristic bush growth is very tl~ick, consisting 
of mesquite and other small trees and shrubs, lnrgely 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 high 
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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4,000 

From map of Texas 
Compiled by R.T.H111, 

U.S.Geolog1cal Survey 
1899. 

3,000 

Figure 2. Map of Texas showing approximately the lines of equal elevation at 250, 600, 1000, 
2000, 3000, 4000 and 5000 feet above sea level. 
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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 north, accompanied 
by freezing temperatures in the northern Eections, but the cold dimip.­
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. Map showing general distribution of native vegetation in Texas. 
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General eharader of native vegetation in var!ous 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 hardwopds. 

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 
F ayette County. Many small prairies included in this division. 

IV. PrPll' . ~. Coarse grasses, largely Andropogons and many others, som~ grama 
-asses in western part. 

V. Praide. Coarse bunch grasses, largely certain species of Andropogon, PaspalumJ 
Panicum. and others. 

Vl. ... ... raicie. 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. 

""VII. Brush plains. Largely short grasses, buffalo and curly mesquite. Many shrubs and 
mesquite trees in scattered growth; these shrubs and trees with prickly pear 
very thick in places. 

VIII. Brush plains. Largely coarse bunch grnsses; some gram a 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 ~rowth 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 
small amounts of post-oak. Many shrubs. 

X. Timbered mainlv, but with included prairies. Manv post-oak, some black-jack oak. 
On prairies coarse grasses mainly with some grama and other grasses. Mes­
quite trees i,n 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. 

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

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

XIV. Moderate gras1 cover; largely grama, No !ina, 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 arc readily recognized by the presence of a very abundant 
growth of de,ert 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 
other climatic regions in the western part of the State the rainfall 
varies considerably from year to year; in some seasons it is very low, 
and in others it is considerably above that of normal yea1s. As a rule, the 
largest amount of rainfall occurs during the spring and summer months 
in all of the regions. Much of the rainfall of the weEtern 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 d1 oughts o.f short duration 
occur frequently in the humid region caming some crops to suffer, but 
in the subhumid region periods of extremely low rainfall occasionally 
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Figure 4. Zones of Texas based on average date of last killing frost in Spring. Data fna 
United States Weather Bureau records to 1920. 

\ 
\ " 
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Figure 5. Zones of Texas based on first killing frost in Fall. Data from 
United States Weather Bureau records to 1920. 
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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 hy 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 region~ 
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. rrhe 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 u.p-of·<t>'ftriety o.f mineral compounds o.f various propor­
tions which resist disintegration in different degrees. 

Large areas of lime8tone 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 o.f 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 esta "">lished except on some of the higher-lying areas which are 
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, north western, 
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 o-ther 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. 

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. 

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 cli­
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 as a conspicuouJ:: 
exm;nple. 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 i~ 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 characteris6cs 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 groupR, 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. 7) which accord-

)ng to Marbut (1) follows a narrow transitional belt which crosses the 
country from north to south from Canada through western Minnesota, 
northwestern Iowa, 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 near 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 tran3ition is fairly well defined by differences in the 
broader or basic soil charaeteristics 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 ~ncludes soHs in whose 
maturely developed profiles no larger amounts of carbonates of Eme 
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 
profi~ 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), a:p.d 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 characteristi~~ of the normal 
soils of these major soil divisions the grasslands ol the humid region 
are here referred to as prairies, while the t~less 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, anu 
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 betn in local us_e and are usually taken 
from some outstanding geographic feature. These regions are as fol­
lows: Gulf Coast Prairie, East Texas Timber Country, East Cross 

. Timbers, Blackland Prairies, Grand Prairie, \Vest 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. 



.._30 BULLETIN NO. 431, TEXAS AGRICULTURAL EXPERIMENT STATION 

Figure 8. Nat ural geographic divisions of Texas. Dotted line separates the two major 
soil groups of the State. 
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Plains, and Mountain~asin. These divisions are indicated in Fig­
ure 8. 

The accompanying soil map made on a scale of one inch to 24 miles 
shows the locati0n of the principal soil groups in Texas. Some 32 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 Elecured 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. 'rhe 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 shallow trenched tim­
bered bottomland 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 to 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 Borne 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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greati y improved for farming by the installation of adequate drainage. 
In some localities artificial drainage has been provided by ditching and 
has r lroved 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; &nd ( 4) Alluvial 
soils. 'rhe Dark-colored soils are chiefly of the Lake Charles series, 
which occupy the main body of the smooth fiat prairie. Closely asso­
ciated with the Lake Charles are many areas of Edna s9ils 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 
hav~ 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 
moderf!.te 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, 7 50,000 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. 'l_lhe 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 fiat areas of great uniformity in surface relief and soil 
character. The principal soil is the clay (Fig. 9), though EOme 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 cultivation. In many places brown or yellowish-brown calcareous 
clay lies but a few inches beneath the surfac~ 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 



Soil groups (Series) 

Nearly flat, dark-colored prairie 
soils. 

Lake Charles 

Flat to undulating light-colored 
prairie soils. 

Edna 

Hockley 

Katy 

Galveston 

Flat; timbered. 
Acadia 

Flat marshy or semi-marshy 
prairies. 

Harris 

Flat stream bottoms. 
(:::,ubject to overflow .) 

Trinity 

Miller 

Yahola 

Pledger 

Ochlockonee 

Principal soils of the Coast Prairie 

Topsoil 

Black, dark-gray o r 
b r o w n, not calcareous, 
fairly tight on drying. 
Large areas of heavy soils. 

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 o r 
slighlly mottled; hard ana 
tight wRen dry; acid. 

Gray to brown, s a l t 
content high. 

Black or dark gray, 
calcareous. 

Reddish, friable, cal-
careous. 

Reddish, friable, cal-
careous. 

Subsoil 

Heavy, black or gray, 
not calcareous. Slowly 
penetrable to water. 

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

Dense mottled gray 
and yellow clay; acid. 

Dense mottled gray, 
red, and yellow c l a y; 
acid. 

Yell ow or gray; acid. 

Gray or slighlly mot­
tled dense clay; acid. 

Gray or brown dense 
clay; high water table. 

Black or dark gray, 
calcareous. 

Red, crumbly, heavier 
than surface soils. 

Light-red, sandy. light-
cr texture than surface 
soils. 

Bcown m black f<iable,l Red, friable, calcMoou'-1 
calcareous. • 

Brown or light-brown; Brown. yellow or gray 
acid. or mottled: acid. 

Substratum 
(parent material) 

Light- colored calcare­
ous clay or chalky marl. 

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. 

Clay. 

Clay, calcareous. 

Interbedded clay and 
other textures. 

Same. 

Same. ' 
Same. 

Chief crops grown 

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

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

N alive 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, f e e d 
crops, truck crops, timber 

Native plants, grazing 

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 f_cadia 
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 hea"Vy 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, deme 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 subwils 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 Eeries, 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 fiat to Elightly 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 graEses 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 soik 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 eoils 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. 
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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 pla~es . The mrface 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 Rockley 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 so 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 fiat 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 Rockley 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 fiat or nearly fiat positions on the upland near streams, and water 
stands in places for a long 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 fiat 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 Soils: 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, YahO'la, Pledger, Guadalupe, and Ochlock­
onee series, and comprises soil materials washed from other soil regions. 

_ T~se 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 or 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 been 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 ar~ 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 Lake 
Charles series are the fine sandy loams of the Edna, Hockley, and Katy 
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series, with a considerable amontt 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 Eeries 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 · "Ops such as water­
melons and cantaloupes. The Harris soils are no1 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 eoils, but they 
have many common features and c_haracteristics 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 Cros Timbers area is included on the soil map with this 
region. This is a narrow strip of timbered sandy soils lying '50 to 7 5 
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; op. 
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 eoil layers are thin on many of the steeper slopes. The larger 
nearly fiat 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 o 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. 'rhe 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 b~ 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 about 6,000,000 acres; 

(3) The dense subsoil section, a rolling to gently rolling area contain­
ing soils chiefly of the Lufkin-Susquehanna group witli 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 fiat 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 showg 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 largir centers of population, while, on account 
of lumbering and insufficient drainage accentuated by heavy rainfall, 
the soil in some southeastern Eections 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 in many 
.plac~s hy terracing to prevent erosion and in other places by providing 
adequate drainage conditions. 

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. 'J.1he 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 o£ the organic layer (where not red) is brown or 
gray, while the subsurface, corresponding largely to the color of the 
subsoil beneath, js mostly red, brown, yellow, or gray, or shades of 
these colors. The sub_soils, mostly of clay or sandy clay, differ greatly 
in color and structure and on their characteristics is based the differ­
entiation of the soilnnto 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, and 
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-bottom 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 higher upland soils developed from older 
parent materials. 

The upland soils are the most extensive, probably covering 85 per 
cent 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 (2) soils with dense. very heavy sub­
soils. While soils of each division occur extensively in different sec­
tions, neither 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. l!'igure 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 reddi h-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 



Soil groups (Series) 

TiF~~hi: s~t~il~~-
Undulating to rolling. 

Kirvin 
;"' 

Undulating to gently rolling. 
Bowie 

Gently rolling. 
Ruston 

Flat to undulating. 
Caddo 

Nearly flat to rolling. 
Norfolk 

Flat to undulating. 
Segno 

Undulating to very rolling. 
Nacogdoches 

Flat to-undulating old stream 
benches (above overflow). 

Cahaba 

Kalmia 

Principal soils of the. East Texas Timber country 

Topsoil 

Light-brown to grayish 
or slightly reddish. 

Gray to light-brown; 
yellow sub-surface. 

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

Gray with yellow sub­
surface. 

Gray with yellow sub­
surface. 

Light-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. 

Subsoil 

Red, some gray mot­
tlings inlowerpart, slowlj' 
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. 

Yell ow; very permeable 
and sandy. 

Yellow with red spots; 
permeable, ironstone 
pebbles. 

Red; slowly permeable. 

Light-red; very per­
meable. 

Substratum 
(parent material) 

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 m places. 

Sandy clay, on beds of 
gravel. 

Yellow; very permeable.\ Sandy day, on beds of 
gravel. 

Chief crops grown 

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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Soil groups (Series) 

Timbered Uplands-Continued. 
Dense Subsoils: 

Nearly flat to undulating. 
Lufkin 

Undulating to rolling. 
{ Susquehanna 

~early flat to undulatmg. 
Tabor 

Flat to undulating old stream 
benches (above overflow). 
Leaf 

Myatt 

Flat Stream Bottoms. 
(Subject to overflow.) 

Ochlockonee 

Bibb 

Hannahatchie 

Principal soils of the East Texas Timber country-Continued 

Topsoil 

Gray; becomes tight on 
drying. 

Light-brown to gray 
with yellow subsurface. 

Light-brown to gray 
with ' yellow sul:;surface. 

Light-brown; reddish 
or yellowish subsurface. 

Gray; becomes tight on 
drying. 

Light-brown or grayish. 

Gray or slightly mot­
tled. 

Red or brown . 

Subsoil 

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 perm.eable. 

Brown or yellow o r 
mottled with gray. 

Gray, with slight mot­
tlings. 

Red. 

Substratum 
(parent material) 

Clay or shaly clay. 

Clay or shaly clay. 

Clay. 

Clay on beds of gravel. 

Clay on beds of gravel. 

Beds of alluvial de­
posits-sandy to clayey. 

Beds of alluvial de­
posits-sandy to clayey. 

Beds of alluvial de­
posits-sandy to clayey. 

Chief crops grown 

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. 

Cotton, feed crops, 
sugar cane. 

Mostly timber, some 
cotton, feed crops. 

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. Erosion is severe on 
unprotected slope~. The fine Fancly 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, orfolk, 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 prodnctive 
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, .fruitt<, 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 iR chiefly post-oak, reel-oak, some other species 
of oak, antl hickory. 

Norfolk Soils: The Norfolk soilR are gray on the surface with a yel­
low subsurface color. Thr 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 mo!'tly rolling or un­
dulating and slopes are generally moderate. The fine sandy loam and 
fine sand are the principal soils of the Reries. 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 arc used to some extent 
for farming though they are thin ancl 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 arc the prin­
cipal trees. The PoilF arc well :;uite(J to a number of the general crops, 
the lighter soil8 seeming to be best suited to melons, sweet potatoes, 
and other Yine 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 subsurfac-e 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. 'l'he subsoil colors arc 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 undcrdrainage. 



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 extensive 
soils of the series. These are located mostly in the northeastern 
part of the East Texas Timber Country. The principal natural vege· 
tation is shortleaf pine, with various species of oaks, such as post-oak 
and red-oak, and a few other kinds of trees. Some of these soils lie 
within the oak belts, where no pine grows. The soils occur in some 
large and many small bodies associated with areas of many other soils. 
The Bowie soils are farmed to some extent and are naturally of mod­
erate productiveness. The general farm crops, vegetables, and fruits 
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, bloo.d-red, or 
reddish-brown. They merge below with red, rather heavy, crumbly, 
permeable clay subsoils, which in some places at least are underlain 
by beds of greensand and limy material at a depth of several feet. 
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. \Vhere rapidly drained, the unprotected 
surface is subjected to severe erosion, though possibly this is not so 
severe as on some EOils of either denser, or more sandy friable sub­
soils. Some smooth, nearly flat or undulating divides are occupied 
by some of these soils. rrhe 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 TexaR. 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 shortleaf 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 arc 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. Even the 
soils which have a large amount of the ironstone are productive. Some 
of the EOils 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. rrhese 
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 ~ssociation 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 sever~l 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 
1soils and subsoils enable ready penetrability of water, but in many 

laces 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 
season-s. 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 cropl:l though there are many farms on, or partly on, some 
of these soils. rrhe 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 
~olor to a depth of several inches and below they grade into a sub­
mrface layer o£ 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
crable to water and air. The surface of the soils is mostly undulat­
lng to rolling and slopes are sufficiently steep to allow serious eTosion 
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where the soil is unprotected. Surface drainage is moderately rapid 
and undyrdrainage is effective. 'rhe 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 sectiop_s 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 Soils: 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 Soils: 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 distinct 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. 
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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 ancl 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. 'l'he 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 o£ 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 



46 BULLETIN NO. 431, TEXAS AGRICULTURAL EXPERIMENT STATION 

mottlings. In places the subsoil has a wave-like form (Fig. 21). 
These soils have very slow underdr'ij,nage, and on smooth, fiat 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. 'rhe 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 extcnsi vely in some o.f 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: 'l'he 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 reel 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 principal wils of the series. 'l'hese soils have a tim­
l;er growth-mainly of pine or oak very similar to the local higher upland 
forests. The surface is smoothly undulating to nearly fiat. Drainage 
i~ slow owing to the dense character o£ the subsoils. The soils are 
moderately productive and in places are used for a number o£ 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 Soils: 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, ]i!lb, 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 thos~ 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· oj 
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. 
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Hannahatchie Soils: The Hannahatchie soils arc red or reddish-brown 
in color and have reddish-brown mbsoils. 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, pine, 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 
verv low. 

The Nacogdoches soils, of which the fine sandy loam seems the most 
extensive, are the most pro8uctive, 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). ~\s a rule, the upland soils 
having friable, permeable, though moderately heavy, clay subsoils are 
more productive and more satisfactorily farmed than the soils with the 
dense heavy subsoils. 'rhc mo~t 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. 

Figure 23. Excellent Bermuda grass pasture on light sandy soils of 
Country. This shows that good pasturage can be provided on the 

'Jibe 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 undcrdrained 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 A gricultural Experiment Station. 
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eral the soils of the · ee_ .n seem more deficient in nitrogen and phosphoric 
acid than in othPr plant nutrients. 

Erosion hab caused great damage to many of the soils of the region, 
and this destruction continues where the surface is not protected by 
some C>rop or by terraces. The land is washed so badly in many places 
that great gullie~ fl'" .1ed (:Fig. 24) while in other places bare hill-
sides and ~lOJ••' _ .JeJmded of all or most of the surface soil. In 
many plac.,.:; ae , 1th surfaces sustain a great loss of the valuable 
soil comtituer:ts 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 'vY axy" 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 
~ong 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. 



52 BULLETIN NO. 431, TEXAS AGRICULTURAL EXPER-.1 ENT STATION 

Smaller prairies of the same character as the ·] H;'l 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 Raid to have be­
come abundant only in recent years. 

The surface of the Blackland Prairies is generally rolling with some 
smoothly undulating and flat surfaces (Fig. 25). Elevations 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 nlle-ys 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 oC the prairies, and on many of the slopes soils have 
been seriously injured both by gullying and sheet-water forms of 
erosion. 

The mca:p. annual temperature ranges from around 68° F. in the 
minor prairies and southern main prairie to about 64 o F. in the 
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northern part of the main belt. The rainfall is 35 to 40 inches a year 
oYer most o£ 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 clark 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. 'l'he 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 qf 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 s~ctions 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. Erosion has cut deeply into this 
chalk formation and produced a 1cry 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 Escarpment. 
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. IIere the soils, on drying, become 
very tight and hard. This area is outlined in a Yery 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. Only 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 eros~on. 'l'he 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 ields on many 
farms of the region. 'l'his depletion of the great soil resourc~e~trlt$;1e.{l 
by this magnificent body ot 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 crop. 

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 o£ 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 
deme and tight; and ( 3) noncalcareous prairie soils o1 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 characteristir:s and crops grown on the 
principal soils of the region: 



Soil groups · (Series) 

Rolling Upland Prairies 
Calcareous: (granular) 

Undulating to rolling. 
v Houston 

Rolling, steep slopes. 
Sumter 

Flat to undulating old stream 
benches (above overflow). 

Bell 

Lewisville 

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

Wilson 

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

Noncalcareous: (cloddytomoder­
ately granular). 

Rolling. 
Ellis 

Gently rolling. 
Crockett 

Flat Stream Bottoms 
(Subject to overflow.) 

Calcareous: 
Trinity 

Catalpa 

N oncalcareous: 
Johnston 

Principal soils of the Blackland Prairies. 

Topsoil 

Black, dark-gray o r 
rri~hl~lack to brown; 

Brown or yellowish­
brown; friable. 

Black to dark-brown; 
friable. 

Brown; friablo!. 

Black to dark gray; 
very tight when dry. 

Dark ashy-gray t o 
black; very tight when 
dry. 

Brown, moderately 
friable. 

Black to brown or 
spotted; moderately fri­
able. 

Black to dark brown; 
friable, permeable 

Brown; friable; per­
meable. 

Black or very dark­
brown, moderately fri­
able. 

Subsoil 

Dark-gray, brown o r 
yellowish; highly calca­
reous; moderately friable 
or crumbly. 

Yellow to greenish-yel­
low; crumbly. 

Dark-gray to brown; 
crumbly. 

Brown or yellow; 
crumbly. 

Brown or dark gray; 
dense, tough. 

Dark gray or brown; 
dense, tough. 

Greenish-yellow; dense, 
calcareous in places. 

Reddish or yellowish or 
mottled with gray. 

Black or dark gray: 
heavy, hut permeable and 
crumbly. 

Brown or grayish, fri­
able, and permeable. 

Brown, black or dark­
gray; moderately crum­
bly and permeable. 

Substratum 
(parent material) 

Chalk or marl. 

Marl. 

Calcareous clay o v e r 
beds of gravel in places. 

Calcareous clay o v e r 
beds of gravel. 

Marl or very slightly 
calcareous clay. 

Clay or sandy clay on 
beds of gravel. 

Shale and clay, calcar­
eous in places. 

Slightly calcareous, 
clay. 

Calcareous clay. 

Calcareous clay. 

Clay. 

Chief crops grown 

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

Cotton, small grains, 
sorgo and other feed crops. 

Colton, corn, various 
feed crops, small grains. 

Cotton, corn, feed crops, 
small grains. 

Cotton, feed crops, small 
grains. 

Cotton. feed crops, small 
grains. 

Cotton, small grains, 
sorgo and other feed rrops. 

Cotton, feed crops. 

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. 

,Jtl Houston Soils: The Houston soils are black dark-gray ashv-black 
~--,_ ' ' "' ' or uark-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 wils and subsoils are rather penetrable, they absorb 
water so slowly during heavy rains that the runoff 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 Soils: 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 topwil 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 fiat to faintly undulating, and is 
generally subjected to severe sheet erosion. In very fiat 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. 

"\] 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. 

N oncalcareous Prairie Soils, Tight 

The soils of this division occur chiefly in the northern parts of !he 
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. 

~ Wilson Soils: The topsoils of the Wilson soils are nea;rly 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" 

Figure 31. Wilson cla,y 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 

· saridy 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. Tpey 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: 'rhe Irving series includes dark-gray to black soils 
which grade below into deme heavy gray clay subsoils. These merge be­
low with clay or sandy clay resting, in many places, on beds o.E 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 arc 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. 

N oncalcerous 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. 'rhese soils occur chiefly in the northern part 
of the main prairie and in the minor prairies. They are not extensive. 
The surface is generally mH1u1ating, and the slopes are mostly gentle 
to moderate. The chief ~oi.ls 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 asso(;iation 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 coan:e 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 best suited to oats and grass. 
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/crockett Soils: The topsoils of the soils of the Crockett senes 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 o.f 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 prairie8 
adjoining light-colored sandy soils, and in many small bodies through­
out certain sections o.f 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 o.f the Blacklancl 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 
crops. 



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 
senes. 

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 man:y narrow strips 
along the small streams in all sections of the regwn. Tile soi s are 
granular m 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 pat:s 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 Soils: The Catalpa series comprises brown calcareous soils 
with subsoils of a similar character, but · wmewhat lighter in color. 
These soils are much like the Trinity soils except in color. They are 
less extensive, however, 'l'he 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 rrrinity seriee. 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 subwils occurring in stream bottoms. They closely resemble the 
Trinity soils, but diirer 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 noncalcareous soils o£ 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 Leaf, Cahaba, 
and Kalmia soils have been described as found in the East Te:x:as 
Timber Country. 

Milam Soils: 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, conta.in 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 producti Ye 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 soils 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 O'rown mostly on these alluvial 
soils. IIowever, alfalfa is not extensivefy 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 o! 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 isola ted 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 r~ 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 Plain (Fig. 36,) is more hilly and rolling, as the higher 
general surface has been largely cut away by erosion, leaving good­
sized stony hills and areas of plateau .form with steep, stony slopes 
descending to valleys and broad rolling prairies (Fig. 3 7). Elevations 

Figure 36. General character of the surface of Grand Prairie in Lampasas County. 

Figure 37. Farm on San Saba clay in narrow areas almost surrounded by Rough stony 
land in Grand Prairie Region of western Bell County. 

above sea-leYel 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 o F. in the northern 
and 66° F. in the southern sections, and the mean .annual rainfall is 
about 35 inches a vear in the eastern and about 30 inches in the west-

• ern parts. Rainf~ll 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. Feed 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 a11-d 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 Prairjes. 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 ·wils occur. 
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The soils have been devoloped under a grass cover from hard lime­
stone, 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 
near the larger valleys. These soils are developed from old soil mate­
rials transported by water and consist of thick soil layers on beds of 
gravel. These soils, in most places, are related in character to the 
more maturely developed soils of the limestone uplands. 

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

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

Upland Soils 

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

San Saba Soils: The San Saba series comprises soils that have black 
or very dark-brown topsoils underlain by -dark-brown or yellowish­
brown, or in places, very dark-gray clay subsoils. The subsoils rest on 
limestonA or merge with a layer of marl or chalky material which is 
interbedded with limestone. The calcareous parent-material lies at a 
depth of one to several feet beneath the surface, the deeper soils being 

ted on nearly fiat smooth areas, as a rule, though not all such fiat 
have deep soils. Where the soils are deep the soil and upper sub­

ial is not generally calcareous, but the shallow soils are 
alcareous from the surface· down through all the soil layers. 

is smoothly undulating to rolling and drainage is slow to 
depending on the degree of slope. The soils are granular and 

subsoils show fairly rapid penetration of water, though in some 
the hard parent-material lies sufficiently near the surface to cause 
slow underdrainage. 'J.1he natural vegetation consists largely of 



Soil groups (Series) 

Rolling Upland Prairie. 
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 

1 Nearly flat to undulating stream 
1 benches (above overflow) . 

Bell 

Lewisville 

Flat Stream Bottoms. 
(Subject to overflow) 

Trinity 

Catalpa 

Principal soils ot' Grand Prairie 

Topsoil 

Black or very d a r k 
brown; friable. 

Brown; friable. 

Brown, red, or reddish­
brown; friable. 

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

Very stony, steeply 
sloping: light-colored soil 
material. 

Subsoil 

Dark-gray, yellow, or 
brown; crumbly. 

Brown or yellow; cal-
careous: crumbly. 

Red or brownish: lower 
part calcareous. crumbly. 

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

Limestone 

Black or very dark-~ Dark-gray to brown ; 
brown; calcareous; friable . crumbly; calcareous. 

Brown; calcareous ; fri- Brown or yellow, cal-
able. careous : crumbly. 

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

Brown ; calcareous; fri­
able. 

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

Brown or grayis~ ; cal­
careous; crumbly :· per­
meable. 

Substratum 
(parent material) 

·Limestone and chalk 
interbedded. 

Limestone and chalk 
interbedded. 

Limest<me and chalk 
interbedded. 

Limestone and chalk 
interbedded. 

Limestone 

Chief crops grown 

Cotton, corn, small 
grains, sorghums. 

Cotton, corn, small 
grains, sor.llhums, grass. 

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

Grass and browse. 

I Browse, grass . 

Clay on b eds of rounded! Cotton, corn, small 
gravel. grains, sorghums. 

Clay on beds of rounded <:;otton, corn, small 
gravel. grams, sorghums. 

Cakareous clay . 

Calcareous clay. 

Cotton, corn, sorghums, 
pecans. 

Cotton, corn, sorghums, 
pecans. 
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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 as 
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 dro~ght, 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 o£ 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, 
De:o.ton 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. 

Cra~ford 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 calcareous through­
out. The surface is generally undulating to gently rolling and has fairly 
rapid drainage. Some of the soils occupy fiat-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 better for this purpose than for produc­
ing crops. 'rhe 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 near 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 
crops. 

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 aff9rds much valuable pasturage. 

Associated with the upland soils of the Grand Prairie are the small 
areas or Bell, Lewisville, 1\filam, Cahaba, and Leaf soils which occur 
on the high smooth old stream terraces in some of the larger valleys. 
These soils have been 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 o£ sandy texture, 
and not calcareou , 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 

Tl:!.e alluvial oils of the Grand Prairie region probably comprise 10 
per cent o£ 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 Reel, Brazos, and Colorado Rivers, which cross this region, are 
mostly red and calcare·ou and of the Miller and Yahola series. 

Soil Utilization 

There are large areas or oils 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 condition 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 vp­
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 most 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 \Vest 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 
size. 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 Eeasons 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, 
an - the timbered sandy soils are uEed for the general farm crops with 
cotton as the princj.pal crop, though corn, sorghums, peanuts, truck 
crops, and fruits are also grown. r:L'he small grains, qats 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 yield in five counties in 1924 (as 
given by the census) was 131 pounds of lint cotton per acre. In one 
county it was only 112 pounds, and in another (the highest) wats 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 12.4 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 sanely soils 
consists largely of noncalcareous formations, mainly sandstone, while 
the heavy prairie soils are developed from limestone or other li:iny ma­
terials. The soils of the high valley benches are developed from mate­
rials of mixed origin, both from heavy prairie and light sanely 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 SO gives the main characteristics o£ the principal 
soils and the chief crops grown. 

Upland Soils 

The uplands comprise both timbered and prairie soils. The soils o£ 
the timbered areas and of some o£ 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 oil' by erosion, and in some areas stony material 
comprises much o£ 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 sur.face 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 2 or 3 feet into partly weathered sandstone. The surface is 
generally rolling, though the stony soils occupy ridges and rather steep 
slopes of valleys. Erosion has been Eevere, as evidenced by the pres­
ence of shallow, stony wils, rough stony lands, and dissection of the 
surface by numerous small streams. The Windthorst fine sandy loam . 1 
is the most extensive soil type of the region (Fig. 38). It is fairly V 

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-, 1 
tables and fruits, which are the principal crops grown. Truck crops V 
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. 



Soil groups (Series) 

Rolling Upland. 

" 

Timbered : 
Undulating to rolling. 

Windthorst 

Flat to undulating. 
Nimrod 

Rough, hilly, sleep. 
Rough stony land. 

Nearly flat to undulating 
stre9rn benches (above overflow) 

Milam 

Bell 

Lewisville 

Prairie: 
Undulating to rolling. 

Denton 

Rolling to hilly. 
Brackett 

Flat Stream Bottoms. 
(Subject to overflow) 

Ochlockonee 

Catalpa 

Frio 

Principal soils of West Cross Timbers 

Topsoil 

Brown, reddish-brown, 
or red: friable. 

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

Very large fragments of 
limestone or sandstone; 
little Roil material. 

B r o w n or reddish­
brown; friable. 

Black or very dark­
brown: calcareous, friable. 

Brown; calcareous; fri­
able. 

Brown; friable. 

Brown or li~ht-brown, 
or grayish; fnable; cal­
careous; shallow. 

Brown or light-brown, 
friable. 

Brown; calcareous; 
friable . 

Grayish-brown; cal­
careous; fri able. 

Subsoil 

Red, heavy but 
crumbly. 

Yellow; friable ; sandy. 

Bed rork of sandstone 
or limestone. 

Red, heavy. crumbly; 
permeable. 

Dark gray to brown; 
crumbly; calcareous. 

Brown or yellow; cal­
careous; friable. 

Brown or yeHow; cal­
careous, crumbly. 

Yellow or whitish; cal­
careous; thin . 

Substratum 
(or parent material) 

Sandstone and sandy 
beds. 

Sandstone and sandy 
beds. 

Sandy and clay beds on 
beds of rounded gravel. 

Clay on beds of rounded 
gravel. 

Clay on beds of rounded 
gravel. 

Limestone or chalk, or 
calcareous Iimey clay. 

Limestone or caJcareous 
clay. 

Gray, yellow or mottled. I Alluvial beds of clay or 
sandy material. 

Brown or grayish; cal­
careous; crumbly. 

Grayish!brown; cal­
careous; crumbly. 

Alluvial beds of clay or 
sandy rna terial. 

Alluvial beds of clay or 
sandy material. 

Chief crops grown 

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

Cotton, peanuts, corn, 
sorf!hums, vegetables, 
frmts. 

Grazing and browse for 
livestock. 

Cotton, corn, peanuts, 
vegetables. 

Cotton, rorn, sorghums, 
oats. 

Cotton, corn, sorghums, 
oats. 

Oats, cotton, wheal, 
corn, sorghums. 

Grass and browse. 

Cotton, corn, sorghums, 
pecans. 

Cotton, corn, sorghums, 
pecans. 

Cotton, corn, feed crops, 
pecans. 
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Nimrod Soils: The Nimrod soils consist of gray surface soils which 
pass belc. w into yellow subsoils. Rather heavy stiff clay subsoils occur 
deeply be 1eath the soils in places. Only one type, the :fine sand, has 
been mapped. This soil occurs on smooth, fiat areas. The parent 
sandstone lies deeply beneath the surface. This soil is locally known 
as "blows!:nd," in some sections, as it is easily drifted over unpro­
tected areas 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 Stor.y Land: Large 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 t"ees, while on the limestone small brushy trees and 
bushes are more abuudant (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 so.ils 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, Yaholr,, Trin­
ity, and other series. 

Soil Utilization 

From the standpoint of agricultural uses the wils of the- W est 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 soil<;. The princi­
pal soils of the uplands also produce well where good. methods of soil 
protection and improvement are employed. The so:ls are well suited 
to many crops but those of sandy texture, chiefly ihe 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 
prairie soils. The eandy soils are well suited to cotton, corn, sorghums, 

V peanuts, vegetables, and fruits and these are all grown extensively. 
These soils are low in organic matter and respond well to incorporation 
Qf 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 Llano 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 
o.f 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 
Emooth 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 Esa-level. I solated 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 Pcdernales, Llano, and San Saba rivers cross it from west 
to eaEt. 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
uer 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 
yearly 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, whe-rein 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. ~tock 
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 defineu 
line of change between soil and subsoil. 

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

The table on page 85 gjves the characteristics o£ the e 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 feature~, 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 ubsoils 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. rrhe parent rocks 
consist chiefly of granjtes, 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, 



Soil groups (Series) 

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 

Principal soils of Central Basin 

Topsoil 

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

Subsoil 

Red or mottled; thin 
layers, dense. 

Brown to slight reddish-~ Yellow or mottled; thin 
djsh-brown. Considerable layers, crumbly. 
shallow and stony. 

Bright red, friable; 
much stony land. 

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

Dark-brown or black; 
friable. 

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

Dark red; crumbly; 
thin layers. 

Red; crumbly; thin 
layers. 

Pale red; crumbly. 

Bed rock. 

Substratum (or 
parent material) 

Granite, schist, gneiss. 

Sandstone. 

Red sandstone. 

Limestone and sand­
stoue. 

Granite and imposed 
limestone material. 

Bed rock. 

Chief crops grown 

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. 

Nat ural range forage. 
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though some areas are nearly fiat. 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 subwils 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 I1ancaster soils are somewhat similar to those 
ot the Tishomingo series, being, however, less reel 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 outcrops, · 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 gTowth 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 reel s11bsoils. 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 sanely texture occur in the series, one a stony 
sanely 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 Yery slight extent. 

Katemcy Soils : Tbe 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
opmeut hus 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 fiat to gently rolling valley locations, 
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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: Large areas of Rough stony land occur, some of 
which are of limestone, while others are of sandstone, and in places, 
Qf 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 
Qf 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 hve­
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. \TV ater flows con­
tinuously only in the larger streams which rise outside the region. In 
the extreme southern part there are yery few streams, and over large 
sections of the area only a few shallow gullies provide drainage for the 
runoff water after rains. ~f ost of the region lies at elevation between 
200 and 700 feet above sea-level, though the extreme elevations range 
from Eea-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 variation of soil and vegetation 
in different sections which characterize fairly large and well defined 
subdivisions. These are, briefly, the flat coastal belt, the dune sand and 
marshy areas bordering the Gulf, the sandy plains with coane grass 
and scattered brush growth, and the blackland belts with dense growth 
of shrubs and hort gras. es. These various subdivisions are thu ~ marked 
by contrasting features of landscape, soils, and vegetation. 

The native vegetation is varied, though characterizecl 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 OYer most of the region, widely scattered in places but, in some 
sections, Yery thick. Small oak trees grow on some of the soils, in 
places, with a very thick scrubby low growth (Fig. 41). Various thorny 
shrubs of many species grow abundantly in all section ) ancl are com­
monly included in the general term "chaparral" (Fig. 4:2). In places, 
prickly pear is very abundant. Bunch gra. se · of variou species in­
cluding Andropogons, needle gras , grama gra~s, and many other grow 
on the lighter soils, while buffalo, mesquite, some pecie of grama and 
others abound on the heavy soils. The stream bottoms haYe a rather 
heavy g10wth of mesquite, oak, hackberry, elm, and other tree , with, 
in places, some pecan trees. 

The climate of the Rio Grande Plain i mild, that of the outhern 
part being sub-tropical. The average annual temperature in the north­
ern part is about 68 o F. and in the extreme outhern part around 7 4 o 

F. The winters are, a 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 productiYe soils. 
In the western parts. only small amounts of land are cultivated without 
irngafion 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 occupied 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 become& 
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 o£ 
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 includes several of the counties in the northern part of 
the region, the general 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 requireJ to sup­
plement the soil moisture when rainfall is light. Important truck-crop 
production occurs around Carrizo Springs, Crystal City, Uvalde, ~a­
talia, Pearsall, Del Rio, and other places. Many kinds of truck crops 
are produced though onions, spinach, cabbage, peppers, watermelons, 
cantaloupes, beans ancl tomatoes are the moot important. Systematic 
dry-land farming in all parts of the region is confined more largely to 
cotton, corn, and sorghums though some truck crops arc 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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€roded 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
~ge of livettock, chiefly range cattle. 

Soils 

The soils of the Rio Grande Plain ve, bee \1 :veloped under a cli-
mate of relatively high temperature and light rain1a11, and though there 
are short periods at irregular intervals in whicb ,the soils and soil ma­
terials become thoroughly saturated with water by heavy rains, these 
often remain very dry for many months at a time. The soil parent­
materials consist mainly of two general kinde: one, of calcareous s, 
:marl, or other limy material; and the other of beds of noncalcareous p~ 
and sandy materials. In places small amounts of thin limestonf}. o1'l.~J.r. 
sandstone strata occur. Geologically, the parent-materials are south­
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 promin"nt 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 EOil 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. 1'hesc groups are as follows: ( 1) clark-colored soils (Vic­
-toria-Goliad-Orelia group) ; (2) light-brown soils (Maverick-Zapata 
group); (3) light-colored Eoils (Brennan-Nueces group); (~ 
(Duval-Webb group) ; ( 5) semi-marshy soils (Lomalta-Point Isabel ________..._ . 
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group); and ( &) 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 de-eply, 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. rrhe 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 



Soil groups (Series) 

Upland Plains. 
Dark colored soils: 

Flat to undulating. 
Victoria 

Hidalgo 

Willacy 

Orelia 

San Antonio 

Miguel 

Undulating to rolling . 
Goliad 

Light·brown soils: 
Flat to gently rolling . 

Mavenck 

Rolling to hilly . 
Zapata 

Flat to undulating stream 
benches (above overflow). 
Uvalde 

Light-colored soils: 
Nearly flat to gently rolling. 

Brennan 

Principal soils of Rio Grande PJam 

Topsoil Subsoil 

Black to very dark-~ Dark-gray, brown or 
brown or dark-grayish- yellowish; calcareous; 
brown; calcareous; friable. crumbly. 

Brown; calcareous; fri­
able. 

Brown; not calcareous; 
friable. 

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

Dark-brown; not cal­
careous; light when dry. 

Brown, not calcareous; 
tight when dry. 

Dark-brown or black; 
not calcareous; friable. 

Light-brown; calcar­
eous; thin; friable. 

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

Light brown or grayish; 
calcareous; friable. 

Very light grayish­
brown or 11ray; not cal­
careous; fnable. 

Brown, or yellowish; 
calcareous; crumbly. 

Brown or yellowish; 
calcareous in lower part; 
crumbly. 

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

Brown o r reddish­
brown, dense, heavy; not 
calcareous. 

Red, not calcareous; 
tough, dense when dry. 

Red or reddish-brown ; 
calcareous in ]ower part. 

Brown or yellow; thin: 
crumbly; calcareous. 

Gray; calcareous; thin; 
crumbly. 

Light brown, grayish or 
yellowish; calcareous; 
crumbly. 

Yellow;not calrarcous; 
crumbly. 

Substratum (or 
parent material) 

Calcareous c I a y or 
chalky marl. 

Marl. 

Marl. 

Marl. 

Marl. 

Slightly calcareous 
clays. 

Marl. 

Caliche over calcareous 
clay or limestone; some 
sandstone. • 

Caliche over limestone 
or sandstone. 

Beds of rounded gravel. 

Caliche over sandy clay 
that in places is slightly 
calcareous. 

Chief crops grown 

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. 

Range forage. 

Range forage . 

Truck crops, cotton, 
sorghums. 

Cotton, truck crops, 
vine crops, feed crops 
_(sorghums), citrus frUlts 
m places. 
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Soil groups (Series) 

Upland Plains-Continued. 
Nueces 

Red soils: 
Undulating to rolling. 

Duval 

Webb __.. 
Semi-marshy and associated 

soils: 
Flat coast border. 

Lomalta 

Flat to dune-like ridges. 
Point Isabel 

Flat Stream Bottoms. 
(Subject to overflow.) 

Frio 

Blanco 

Leona 

Rio Grande 

Laredo 

Harlingen 

Cameron 

Principal soils of Rio Grande Plain-Continued 

Topsoil 

Gray; not calcareous; 
friable. 

Red or reddish-brown; 
not calcareous; friable . 

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

Subsoil 

Gray or yellowish; not 
calcareous; friable. 

Red: not calcareous ex­
cept where thin; crumbly. 

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

Substratum (or) 
parent material) 

Sandy clay (caliche on 
clay in places) . 

Caliche over sanity 
clays. 

Caliche over sandy 
clays. 

Chief crops grown 

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

Cotton, truck crops, 
corn, grain soq;hum, 
fruits, berries, c1trus fruits 
in places. 

Same. 

I I I •-------

Brown, calcareous, wel 
sally land; friable. 

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

Light-brown to gray­
ish; calcareous; friable. 

Gray or light-gray; 
calcareous; friable. 

Black or very d a r k 
brown; calcareous; friable. 

Light-brown to gray; 
calcareous; friable. 

Brown; calcareous; fri­
able. 

Dark-gray to d a r k­
brown; calcareous; heavy. 

Black or very dark­
brown; calcareous; heavy. 

Brown or gray; calca­
reous; sally; high water 
table. 

Yellow: calcareous; 
salty. 

Light-brown or gray; 
calcareous; crumbly 

Clay. 

Clay. 

Clay, sandy material, 
gravel. 

Light-gray or yellow- J Beds of sand or clay or 
ish; calcareous. ;crumbly. gravel. 

Gray or brown; calca­
reous; crumbly. 

Gray to light-brown or 
ye1Jow1sh; calcareous; 
crumbly. 

Brown or yellow; cal­
careous; crumbly. 

Dark-gray or brown ; 
calcareous: dense. 

Dark-gray or ' black; 
cal~areous; heavy. 

Beds of a!luvial mate­
rial; some gravel. 

Sandy clay and sand 
layers. 

Sandy clay and gravel. 

Clay. 

Clay. 

Slight amount of nat­
ural range forage. 

Same. 

Cotton, corn, feed crops, 
lruck crops, pecans. 

Cotton, corn, truck 
crops, pecans, feed crops. 

Cotton, corn, feed crops, 
lruck crops, pecans. 

Truck crops, colton, 
corn, feed crops. 

Cotton, corn, truck 
crops. feed rrons .... d~;"us 
fru its. - ... 

Colton, corn, feed crops, 

I 
truck crops. 

Cotton, corn, feed 
crops. 

~ ... 
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covered this region sufficiently to allow a classification of some of the 
soils, but some series and a number of soil types have been studied. The 
principal soils are those of the Victoria, Hidalgo, Willacy, San Antonio, 
Miguel, Orelia, and Goliad series. These and similar dark-colored soils 
probably occupy around 8,500,000 acres of land in this region. 

Victoria Soils: The Victoria soils have black, brown, or very dark 
blackish-gray calcareous surface soils grading below into dark-gray or 
brown calcareous subsoils. The soils and subsoils are granular and 
cultivate to a friable loam-like condition (Fig. 44). At a depth of 3 
to 6 feet the subsoils grad~ below into buff, yellow or cream-colored, 
soft calcareous clay or clay loam containing a large amount of soft 
lumps or streaks of calcium carbonate and in places also hard concre­
tions of the same material. This is the layer of accumulated calcium 

· carbonate. It varies from one or two feet to several feet in thickness, 
and merges below with light-colored chalky clay or marl, the parent­
material. 

The principal soil types of the series are the fine sandy loam, clay 
loam, and clay. These soils occur in scattered areas, some small and 
some large, in various parts of the region, mostly in association with 
other dark wils. The most extensive areas occur in the coastal section. 
A considerable number of these are located on the smooth plain center­
ing about Corpus Christi and in the Lower Hio Grande Valley. The 
surface is generally very smooth and almost--flat to gently undulating. 
Large bodies of the soils are so uniform and smooth that they are well 
suited to power farming. Natural surface drainage is slow oyer n:l.QSt 
area~, though some is sufficiently sloping to cause moderately rapid 
r~. The soiiSand subsoils are quite penetrab1e to water, thougllin 
the heavier textures underdrainage is slow. The natural vegetation is 
largely buffalo grass (also locally known as mesquite grass), and curly 
mesquite grass, esrecially on the heavy soils, though on the sandy soils 
bunch grasses are more abundant. The principal vegetation comprises 
mesquite trees, ebony, various thorny shrubs, and small trees of many 
species generally included in the general term "chaparral," with prickly 
pear and variotlS other plants. In places this small-tree and shrub 
growth is so thick that it is practically impenetrable. In places the 
soilt! of sandy texture have the heaviest tree-shrub growth, while on 
the clay soil there are some open grasslands with only a small amount 
of the woody plants. The Victoria soils are very strong productive 
soils well suited to many kinds of crops. Cotton does well and is grown 
very extensively. Large areas of the Victoria clay in N ueces, San 
Patricio, and Refugio counties are devoted to this crop. Corn, sor­
ghums, citrus fruits, and vegetables of all kinds do well, and many 
truck crops are raised successfully. The fine sandy loam seems best 
suited to citrus and truck crops, and on this, as well as on some other 
soils of the series, are located some of the best citrus-fruit orchards of 
the Lower Rio Grande Valley ( ] 1ig. 45). Rainfall is Eometimes insuffi-
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Figure 44. Exposed section of Lake Charles clay near Corpus Christi. Note the natural 
breakage of the soil to small particles. 
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cient for the moisture requirements of crops, and in the Rio Grande 
Valley these soils are largely irrigated. 

Hidalgo Soils: The Hidalgo soils constitute a certain group wherein 
the surface soils are light-brown, brown, or rather dark-brown in color. 
These become grayish or light-brown in color when thoroughly dried. 
The surface soils grade below into light-brown or grayish-brown sub­
soils, mostly of clay or clay loain textures. Soils and subsoils are cal­
careous and granular in structure, and break down naturally into a 
friable condition. The Hidalgo soils are very similar to the Victoria 
but are somewhat lighter in color and the vi1'gin soil, as a rule, seems 
to contain less organic matter. The subsoils merge below with pale 
yellow, cream-colored, yellowish-gray, or pale-buff calcareous clay or 
clay loam, containing a large amount of Eoft, chalky calcium carbonate 

Figure 45. Orchard of grapefruit in Hidalgo County, on Victoria fine sandy loam. 
This and similar soils are especially suited to citrus fruits. 

and concretions of the same material. This layer, in which calcium 
carbonate is concentrated by accumulation, is several feet thick and 
merges below with the parent marl. 

Several types of the Hidalgo series have been identified, these rang­
ing in texture from a fine sandy loam, probably the most extensive of 
the series, to clay loam. It seems that most of thew soils are located 
in the Lower Hio Grande Valley, where, in Hidalgo county, they com­
prise nearly 16 per cent of all the land, though some may occur in 
other sections. 'l'he surface of these soils is quite smooth, ranging gen­
erally from almost fiat to undulating. Though surface drainage is slow 
in many placeB, unclerdrainage is moderately free beneath the fine sandy 
loam but is slow beneath some areas of the clay loam. The natural 
vegetation is much the same as on the Victoria soils. The Hidalgo are 
strong productive soils suited to a wide range of crops, including most 
general farm and truck crops, and these are grown extensi\'ely. The 
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fine sandy loam is used largely for citrus fruits, to which it is well 
suited. · 

Willacy Soils: The Willacy soils include brown or grayish-brown top­
soils which grade below into brown, moderately heavy, subsoils of sandy 
clay loam or clay. These soils resemble the Victoria and Hidalgo soils 
in some features. As a rule, the surface soil and upper subsoil layers 
are not calcareous, though the lower subsoils and parent-material con­
tain considerable calcium carbonate. The parent-material is a yellow, 
brown, or cream-colored calcareous clay loam or clay. No very well 
defined layer of calcium carbonate is accumulated in the soil profile. 
These soils, of which the fine sandy loam seems the most prominent, 
have been mapped only in Willacy county in the Lower Rio Grande 
Valley but may occur elsewhere in the region. The surface is nearly 
flat to undulating, and natural drainage is fairly free except in a few 
places where it is very flat and has a very heavy subsoil. The natural 
vegetation, quite similar to that of the Victoria soils, is very dense in 
places. Where drainage is free, the soils are suited to many of the 
general farm and truck crops and to citrus fruits. It is used for many 
of these crops and, where irrigated, much of the land produces good 
yields. 

Orelia Soils: The Orelia series comprises soils with dark-brown, 
black, or very dark grayish-black topsoils underlain by dark-brown, 
dark-gray, or black subsoils. 'rhe surface and upper mbsoil layers are 
not calcareous, but below a depth of one or two feet the subsoils are 
calcareous and contain lumps or concretions of calcium carbonate. The 
Orelia soils resemble the Victoria in surface appearance but differ in 
that they are not calcareous ill the upper layers, and are more dense 
and less granular in structure than the corresponding soils of the Vic­
toria series. Below a depth of two or three feet the soils are underlain 
by a grayish calcareous clay containing a large amount of soft and hard 
lumps of calcium carbonate. At a depth of several feet this merges be­
low with the parent-material, which is yellowish-gray marl. The sur­
face is mostly nearly flat and drainage is slow. The natural vegetation 
consists of short grasses and shrubs with mall trees, including mes­
quite, lote bush, granjeno, huisache, guayacan, and others, with much 
prickly pear. 

San Antonio Soils: The San Antonio soils are brown or dark-brown 
in color and are underlain by very heavy, dense, dark, reddish-brown 
clay subsoils, slightly mottled locally. The soils and subsoils are not 
calcareous. The material of both soil and subwil is quite dense, and 
when dry is hard and intractable. The subsoils grade at a depth of two 
or three feet into yellowish calcareous clay containing limy concretions. 
The surface relief is nearly flat and natural drainage is slow. The 
heavy, dense subsoil is not rapidly penetrated by water. The natural 
vegetation consists mainly of grasses, including some of ihe short grasses, 
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such as buffalo grass and mesquite grass. Some grama grasses and 
various other coarser bunch grasses are abundant. Small mesquite trees, 
huisache, chaparral, and various other shrubs also occur. Soils of heavy 
texture appear to be the most extensive in the series. The extent of 
the San Antonio soils is not yet known but it seems that they do not 
cover such large areas as some of the other soils of the region. They 
are fairly productive, strong soils well suited to cotton, corn, sorghums, 
and some truck crops, and are used for these crops to a considerable 
extent. They are probably ·developed more extensively in the north­
eastern part of the region than elsewhere. 

Miguel Soils: 'rhe topsoils of the types of the Miguel series are brown 
in color and rest on heavy, dense mbsoils of mottled brown, yellow, and 
gray. The subsoils grade below into yellowish, rather friable, calcare­
ous clay material (Fig. 46) The surface ancl upper subsoil layers are 

Figure 46. Soil profile of Miguel fine sandy loam in Frio County. Note the dense 
cloddy structure of the subsoil. 

not calcareous. Below a depth of 2 or 3 feet the subsoil merges below 
with a brown or yellow fine sandy clay which contains a few concre­
tions of calcium carbonate and some fine black concretions. This lower 
layer constitutes the parent-material which, in most places, seems to 
be noncalcareous. The surface is quite smooth, in places lying below 
the level of the surrounding soils. On account of the flat surface and 
slow penetrability of water through the heavy subsoils, the natural 
drainage is slow. 'rhc Miguel soils occur in small areas in the north­
ern sections, and possibly elsewhere. They seem well suited to the gen­
eral farm crops and are used mainly for cotton and feed crops. 
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Goliad Soils: 'rhe Goliad soils are characterized by brown or black 
surface soils passing below into brown or red subsoils. These, at a 
depth of 1 to 3 feet, are underlain by a highly calcareous material 
which, in places, consists of almost pure, soft, white calcium carbonate 
(Fig. 47). This is several feet thick and merges below with soft cal­
careous clay or marl. The normal soil and upper subsoil layers are 
not calcareous as a rule. The soils are mogerately granular. The several 
types range in texture from sandy to clay loam and clay. These occur 
mostly in the extreme eastern part of the Rio Grande Plain. Passing east­
ward into the Humid Region, the Goliad soils merge with the soils of 
Houston and Wilson series. The surface is generally fairly rolling and 
in places erosion has produced rather shallow soil layers, and in such 

Figure 47. Soil profile of Goliad fine sandy loam in northwestern Victoria County. Note 
the accumulated layer of white chalky calcium carbonate that characterizes the 

normal soils of the Subhumid Region. 

spots the whitish layer of calcium carbonate lies near the surface. Nat-
....... !)IJ,ual surface drainage is rapid and the subsoils allow free underdrainage. 

The soils, though locally covered by a heavy growth of short and some 
bunch grasses, support a fairly dense to scattered growth of small trees 
and shrubs represented mainly by leguminous species. Of these, mes­
quite, brazil, huisache, lignum-vitae, agrito, catclaw, and others are 
prominent, while some live-oak also occurs in places, and prickly pear 
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is abundant. The normal soils on smooth locations are very produc­
tive and retain much of the rain water. On some sloping areas the 
soils lose much of the rain water as runoff, which causes erosion and 
loss of valuable topsoil material. Terracing tends to hold the water 
until absorbed into the soil and reduces the loss of soil material. The 
deeper wils are very productive and are used largely for general farm­
ing with cotton as the dominant crop. 

Light-Brown Soils 

In the northwestern part of the Rio Grande Plain there are consider­
able areas of light-brown soils. These, like the dark soils of the plain, 
are developed from calcareous parent-materials, chiefly limestone, marl, 
or alluvial deposits of calcareous soil materials. They are developed 
under very dry climatic conditions wherein moisture is insufficient to 
maintain a heavy growth of grass, or to leach out the calcium carbonate 
from the soil layers. The most extensive areas comprise soils on slopes 
subject to erosion, and thick soil layers have not been developed. The 
layer of accumulated calcium carbonate occurs in thick beds, in many 
places near the surface or outcropping. A small amount of the short 
grasses and scattered shrubs comprise the native vegetative growth. 
The principal soils are of the Maverick, Zapata, Ector, and Uvalde series. 
The areas occupied by these soils here aggregate approximately 3,000,000 
acres. 

Maverick Soils: The Maverick soils have brown or grayish-brown sur­
face soils underlain by light-brown or yellowish-brown subsoils. The 
soils and subsoils are calcareous and granular in structure. These have 
been developed from calcareous clay materials, overlain in the present 
stage by a bed of calcium carbonate. The soils are undulating to roll­
ing and have rapid natural drainage. The native vegetation consists 
chiefly of a sparse growth of various grasses including some of the short 
grasses, together with scattered mesquite trees, thorny shrubs, prickly 
pear, and some other plants. The deep soils of the smoother areas are 
moderately productive with adequate moisture. They give good yields 
of cotton, corn, sorghums, and vegetables. Rainfall is generally insuffi­
cient for the best crop growth. Some of the land is irrigated and 
farmed successfully. 

Zapata Soils: The Zapata soils have gray or grayish-brown surface 
soils with gray or yellow subsoils. Both soil and subsoil are calcareous. 
The underlying rocks are limestone or sandstone, these occurring at a 
depth of 3 or 4 feet beneath the surface. On slopes the rock locally out­
crops. The surface ranges trom rolling to hilly with some areas steeply 
sloping and moderately broken. The native vegetation consists of a thin 
cover of grasses, along with scattered small trees and shrubs, such as 
mesquite, chaparral, and prickly pear. These soils are mostly sandy or 
loamy with some stony and gravelly areas, but are not very extensive. 
The larger areas are those in the central western section, though some are 
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in the northwestern part. These soils are best suited to the grazing 
and browse afforded livestock by the natural vegetation. The many 
areas of shallow soils are unsuited for farming and the deeper soils lie 
where rainfall is usually insufficient for growing crops. 

Ector Soils: In the extreme northwestern part o.f the region there is 
a considerable body of light-brown to grayish-brown shallow soil under­
lain by chalk or soft Iimesotne. On the surface and throughout the 
soil there are fragments of limestone. 'l'his soil has been developed 
from chalk and limestone materials. The surface is undulating to roll­
ing and in places somewhat hilly, though some large bodies are almost 
fiat. The native vegetation consists of a scattering growth of grasses 
with some huisache, chaparral, catclaw, and other shrubs. The soil is 
shallow and unsuited to farm crops generally, though it affords some 
grazing and browse for livestock. 

Uvalde Soils: The Uvalde soils consist of light-brown to gray cal­
careous soils underlain by brown or yellow calcareous subsoils grading 
below into chalky material resting in many places on beds o.f rounded 
gravel. The silty clay loam and loam are the principal soils of the 
series, though gravelly soils also occur in considerable amount. The 
soils occupy fiat or almost fiat terrace-benches high above overflow and 
have moderately rapid underdrainage. These soils are developed from 
old deposits of sediments carried by water flowing from Edwards Plateau 
and spread over the plain. 'l'he natural vegetation comprises some 
mesquite and buffalo grasses with some bunch grasses and a growth of 
mesquite trees, chaparral, and various other shrubs and prickly pear. 
Naturally, the soils are very productive though the very gravelly soils 
are unsuited for farm crops. Situated in a region of low rainfall, 
moisture is often insufficient for crops and irrigation is necessary for 
successful farming. The farm crops grown include cotton, corn: and sor­
ghums, and various truck crops are produced very successfully in some 
sections by irrigation. The gravelly soils provide good natural grazing 
and browse for cattle, sheep, and goats. 

Light-Colored Soils 

The light-colored soils of the Rio Grande Plain are included in several 
series of soils. These soils are developed deeply from clays and sands 
that contain but little calcium carbonate. They are chiefly light, sandy 
soils with clay or sandy subsoils and are underlain in many places by a 
layer or bed of accumulated, almost pure, calcium carbonate. The soils · 
are low in organic matter, having been developed beneath a coarse grass 
cover, and neither surface soils nor subsoils are calcareous where the soils 
are normally developed. These soils are largely of the Brennan and 
Nueces series, though possibly some others may later be identified. The 
soils of this group occupy about 5,200,000 acres. 
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Brennan Soils: 'l'he Brennan wils have gray or grayish-brown sur­
face soils grading below into yellow or yellowish-brown sandy clay or 
sand subsoils which become very compact and 'hard on drying where 
the clay content is large. The soils and subsoils are not calcareous ex­
cept on some slopes where erosion has prevented the deep development 
of soil layers. The soils contain only a very small amount of organic 
matter. Beds of accumulated calcium carbonate (caliche), in places 
hard and containing almof't no fine earth, occur at a depth of several 
feet beneath these soils. These have a layer of calcareous clay over them 
in places but, as a rule, the soil layers rest sharply on hard caliche and 
contain little or no calcareous fine earth. The hard caliche does not 
occur in all sections but is rather abundant in the southern part of 
the region. The surface o£ these soils is generally undulating to gen­
tly rolling and drainage, both froni the surface and below, is moder­
ately rapid. Small rolling areas have slopes that are eroded to 
some extent. The principal soils are a fine sandy loam and fine sand. 
The natural vegetative growth consists of coarse grasses, mesquite and 
other small trees, and a scattered growth of shrubs, such as granjeno, 
brazil, ebony, retama, catclaw, and various other plants, as well as consid­
erable prickly pear. On the more open grasslands the shrub and tree 
growth is mostly small and there are many coarse grasses and weeds. 
These soils are not farmed to a great extent on account of the light rain­
fall, though they are said to be fairly drought-resistant. The fine sandy 
loam, is cultivated and various crops grown by dry-land farming and, 
in places, some areas are irrigated successfully. The soils are well 
suited to vegetables, some fruits, berries, grapes, cotton, sorghums, and 
many other crops. Some citrus trees are grown successfully in the 
southern part of the region. The soils, however, are still largely used 
for cattle grazing. 

Nueces Soils: The :Yueces soils consist of light-gray or brownish­
gray surface soils underlain by yellow subsoils. Neither surface soils 
nor subsoils arc calcareous. The surface soils contain only very small 
amounts of organic matter. A layer of calcium carbonate accumulation 
occurs in the more weEtern areas beneath these soils, mostly at a depth 
of 6 feet or more, and some is in almost pure c:aliche form. Only one 
soil type o£ this series has been identified and mapped. This is the 
fine sand which occurs in narrow belts adjacent to water of the Gulf 
and in a westerly extension of a broad area through several counties in 
the southern part of the region. Small areas occur also in the north­
eastern part o£ the region. This is a loose, fine sand which, where un­
protected, blows and drifts rapidly in heavy winds and, in places, if 
not checked, produces areas of dune sand. The surface is undulating 
to nearly flat and drainage is accomplished readily by the downward 
passage o£ water through the looEe soil. In places the surface is dune­
like in form where the drifted sand has been held by encroaching vege­
tation. Large areas of the soils are covered with a growth of coarse 
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grasses and weeds, though there is also some small mesquite tree growth 
in places while in some eections there is a very thick growth of small 
live-oak trees. This soil is well suited to many vegetables, grapes, melons, 
berries, · and small fruits, and in some localities considerable truck farm­
ing is done. However, much of it remains as grazing land on large 
cattle ranches. The wil is quite drought-resistant where the clay sub­
stratum lies within a few feet of the surface. In the northern uart of 
the region some areas are occupied by a growth of relatively large live­
oak, blackjack-oak, and other trees. 

Dunesand: Dunesand consists of light-colored fine sand that has been 
blown into ridges and clunes 10 to 25 feet high. These dunes are mostly 
bare of vegetation. The material is slowly driven forward by wind, 
covering new areas and smothering the vegetation. Locally, the dunes 
have become stationary sufficiently long to enable a permanent or tem­
porary establishment of vegetation in sufficient density to fLx the sand. 
Small areas of sand dunes occur throughout the large bodies of N ueces 
:fine sand and the islands bordering the coast are largely composed of 
the shifting dunes. The Dunesand has no value for crops. It is not 
extensive. 

Red Soils 

A group of distinctive red soils covers large areas of the Rio Grande 
Plain, the largest bodies occurring in the northern part. These 'soils 
have been developed from noncalcareous or only slightly calcareous 
parent-materials consisting largely of sandy clay and sandstone. They 
have a good depth on the smooth areas but are shallow on some of the 
slopes, on account of erosion. The normal soils are not calcareous. 
They contain a relatively small amount of organic matter and are gen­
erally of light texture with a high content of :fine sand. The subsoils 
contain considerably more of the finer material than the surface soils, 
though :fine sand is usually present also. The caliche layer (accumulated 
calcium carbonate) rests on the substratum or beds of parent-materials. 
Practically all of these soils belong in two series: one group, the Duval 
soils, wherein the surface soils grade below into friable subsoils; and 
another, the Webb soils, made up of soil types of which the surface soils 
rest upon or grade through a very short zone of change into rather heavy 
subsoils. Duval and Webb soils occur closely associated in many places 
but, as a rule, the Webb soils occur more extensively in the western and 
the Duval in the eastern and southern sections. This soil group. occupies 
approximately 5,000,000 acres. 

Duval Soils: The Duval soils have red or reddish-brown surface soils 
grading below into red, friable subsoils. The subsoils merge below with 
buff, yellowish or reddish-yellow calcareous :fine sandy loam or :fine 
sandy clay containing soft concretions, lumps, and layers of cal­
cium carbonate. The upper part of this layer of accumulated cal­
cium carbonate lies 2 or 3 feet beneath the surface of the shallow soils 
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but is 6 or 7 feet below the surface of the deeper soils. Locally, the 
upper part of this layer consists of almost pure calcium carbonate. 
This layer is 1 to 5 feet thick and rests on sandy material consisting of 
compact sand, or sandy clay, with, in some places, some interbedded 
thin strata of sandstone. The principal type, fine sandy loam, covers 
large areas in some counties. Other soils of the series, most of which 
are of sandy texture, also occur. The surface of these soils is gently 
rolling, as a rule, though very smoothly undulating areas occur and 
some quite rolling bodies of land with fairly steep slopes are located 
nearer the deeper valleys. Erosion has thinned the soil layers consider­
ably on some slopes. Natural surface drainage is quite rapid while 
underdrainage is readily accomplished through the friable subsoils. 
The natural vegetation is mainly grasses, the bunch grasses, including 
some grama species, comprising the principal growth. With this is a 
widely scattered growth of mesquite trees, catclaw, huisache, lote hush, 
prickly pear, and various other shrubs. The normal soils are quite 
productive and are well suited to the general farm crops and truck 
crops. Vegetables and small -fruits, vine crops, and berries do especially 
well (Fig. 48). These soils are, for the most part, quite drought-re­
sistant, especially where smooth an<l deep. Though these soils are 
farmed to some extent in the more eastern locations, rainfall is often 

Figure 48. Commercial production of cabbage plants on Duval fine sandy loam near Pear­
sall. This is a splendid trucking soH where irrigation can be practiced. 

so light that irrigation, largely from wells, is practiced with success by 
some farmers. In places some small orchards of citrus-fruit trees are 
being grown under irrigation on the fine sandy loam. 

)Y.ebb Soils; The Webb soils consist of brown or reddish-brown sur­
face soils resting on heavy red or reddish-brown clay subsoils which are 
slightly yellowish in the lower part. -The soils and subsoils are not 
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calcareous, and the heavier soiis and the subsoils dry to a rather hard 
mass and have not the friable, open structure that characterizes the 
Duval soils. The normal soils developed on smooth positions are un­
derlain at a depth of 2 or 3 feet by a calcareous layer consisting of 
yellow clay containing concretions and soft _particles of calcium car­
bonate. This layer is one or two feet thick and rests on noncalcareous 
sandy clay with, in places, some thin layers of interbedded · sandstone. 
There are several soils in this series, the fine sandy loam, the most ex­
tensive, occupying large fiat to gently rolling areas. The stony fine 
sandy loam occurs on sandstone ridges, has relatively thin soil layers, 
and only a slightly developed underlying layer of calcium carbonate. 
The gravelly fine sandy loam, a rather extensive soil on smooth ridges 
and high positions, is in many places underlain by a thin layer of ac­
cumulated calcium carbonate which becomes very hard on drying. The 
clay loam appears to be an extremely shallow phase of the fine sandy 
loam, due to the removal of most of the sandy surface layer by erosion. 

The Webb soils are undulating to rolling. Underdrainage of the 
soils is slow except beneath the stony and gravelly soils. These soils 
are grasslands on which the coarse grasses, with some grama and other 
grasses, grow abundantly on the deep soils, but only slightly on the 
gravelly, stony, and shallow soils. The . smoother, deep wils have a 
scattered to fairly thick growth of small mesquite and huisache trees, 
qhaparral, various other thorny shrubs, and prickly pear. The shrub 

· growth is generally very thick on the gravelly and stony soils. The 
fine sandy loam is well suited to the various crops of the region and is 
used largely for cotton, sorghums, truck crops, and various other crops. 
It produces good yields when moisture conditions are favorable and 
some of the land is irrigated from wells. 'rhe soils are not considered 
quite so desirable, especially under irrigation, as the Duval soils. Small 
plantings of citrus fruits grow fairly well under irrigation. The stony 
and gravelly soils are used mainly for grazing of livestock, some of the 
shrubs, especially huajillo, affording valuable browse for goats. 

Semi-marshy Soils 

Adjacent to the waters of the Gulf there are low, fiat areas of soils 
which remain wet for a long time after rain. These soils are character­
ized by a distinctive vegetative growth indicative of excessive water and 
salt. These soils are not very extensive as compared to the total area 
of the region. Water-deposited material, not subjected sufficiently long 
to processes of soil development to have acquired any of the normal 
regional soil characteristics, constitutes the bulk of the material. These 
soils, which belong for the most part to the Lomalta series, are not 
extensive. Local dune-like elevations, mainly of clay, occupy positions 
in areas of the Lomalta soils. These have been formed by the wind­
blown fragments of the Lomalta soils carried out of the fiats and piled 
in ridges. Probably about 300,000 acres of soils of this group occur. 
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Lomalta Soils: The Lomalta soils have brown or gray surface soils 
which grade below into brown· or yellow subsoils, these, in places, also hav­
ing mottled colors of brown, yellow,. or gray. The soils and subsoils are 
mostly calcareous from the surface down but no well developed layer 
of segregated calcium carbonate occurs in the soil profile. The surface 
is practically flat and water stands for a long time during rainy sea­
sons and throughout the winter. ' Some areas lie slightly higher and 
have more rapid drainage than the main body of the soils. The soils 
generally contain a rather high percentage of salt and support a char­
acteristic salt-land vegetation, chief of which is a rank, coarse, grass­
like plant locally known as salt grass or sacahuiste. The clay and clay 
loam are the most extensive soils' of the series. The largest of these 
areas occurs as a fluviatile delta bordering the coast in the lower Rio 
Grande Valley. Some sandy soils of the series appear tQ be ~omposed 
largely of wind-blown sand spread over the surface of the heavier .soils. / 
They are too often wet and contain too high percentage of salt in most 
places to be of value for crops. If these soils were properly drained 
and the salt washed out, they would probably produce good yields of 
some crops but at present they are used for the slight grazing offered 
livestock by the natural vegetation. 

Point Isabel Soils: The Point Isabel soils have· ashy-brown or gray 
surface soils underlain by subsoils of similar but rather lighter color. 
The soils are calcareous and in places contain considerable salt. They are 
not extensive, the clay being the chief type of the series. The areas occur 
mostly in association with the Lomalta soils but occupy generally higher 
positions which have more rapid drainage. The surface of the clay 
soil is largely of a low ridge or dune-like character caused by the wind­
drifting of the clay aggregates. The natural vegetation comprises a 
sparse growth of coarse shrubs and plants and, in £)laces, some grasses. 
The soils are generally not suited to farm crops, .though some of the 
favorably situated areas of the fine sandy loam have been used success­
fully for the production of cotton, corn, and sorghums. 

Alluvial Soils 

There are some important areas of alluvial soils along the few large 
streams of the Rio Grande Plain, but these are limited in extent, con­
stituting probably not more than 8 per cent of the total land area of the 
region. These soils occur mainly along streams which originate outside 
the region and flow through in rather shallow, narrow valleys. No 
streams with wide, bottom lands originate within the region. The 
soils are mostly dark to gray in color, calcareous, granular, and open 
in structur~ and contain relatively large amounts of organic matter. 
Overflows are infrequent, as the bottom lands lie rather high, while 
rainfall is not often ~o heavy that the water cannot be confined to the 
stream channels. These stream-bottom soils are all naturally timbered 
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with various trees, species of oak, ash, elm, hackberry, mesquite, and, 
in places, pecan being abundant. 

The principal alluvial soils of the region are included in three groups. 
based on soil features and source of parent-materials. The Frio, Blanco, 
and Leona soils are composed mainly of soil materials transported from 
the calcareous soils and formations of Edwards Plateau. The other 
soils, made up largely of materials from semi-arid and · arid regions, 
are of the Rio Grande-Laredo group, which mostly are moderately well 
drained and normally do not contain appreciable amounts of salts, and 
of the Harlingen group, which consists of soils which, in places, have 
such slow drainage that small amounts of salts accumulate. 

Frio Soils: The Frio soils are light-brown, calcareous EOils which dry 
out to a pronounced grayish cast. These are deep soils and the subsoils, 
though mostly heavier, are crumbly and have the same granular, open 
structure as the surface soils but are lighter-colored or yellow. These 
soils contain much limy material washed with the soil material from 
Edwards Plateau. On account of the flat surface, natural drainage is 
slow although the lighter-textured soils generally lying near the streams, 
and in places underlain by beds of gravel, are slightly highe-r and have 
fairly rapid surface drainage and free underdrainage. Tree growth 
consists of mesquite, oak, and other trees, and some pecan trees grow in 
the well drained positions. The Frio soils are highly productive and 
suited to. many farm and truck crops and to some fruits. 'rhey are 
extensively farmed and in some sections crops are grown under irrigation. 
Small plantings of the date palm have been successful (Fig. 49). 
Buffalo grass is abundant on the more open areas. These soils are very 
productive and the subsoils afford a good reservoir for soil moisture, 
which gives them a good drought resistance. They are highly productive 
and suited to many crops. They are farmed to a considerable extent, 
cotton, sorghums, and various other feed crops comprising the chief 
.crops grown. 

Blanco Soils: The Blanco soils are light-gray in color, drying out to 
almost white in places. They contain a large amount of calcium car­
bonate. The subsoils are yellowish or yellowish-gray, also high in limy 
material. In places the subsoils have layers of fine sandy loam inter­
bedded with soil materials of heavier texture. These soils are granu­
lar and when dry are easily worked to a loamy friable condition. Nat­
ural drainage is accomplished readily through the permeable subsoils, 
though surface runoff of water is slow. The soils occupy high fiat 
bottom lands, and are occasionally overflowed. The natural growth 
comprises many ·trees, pecan trees growing on the more freely drained 
positions and mesquite trees more abundantly on the more slowly 
drained areas. These soils consist largely of soil materials washed from 
Edwards Plateau including a large amount of fine calcareous chalky 
material from the bare limestone formations of that region. The soils 
are quite productive and suited to the various general farm crops. 
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Figure 49. Date palm on Frio clay near Cotulla. Small plantings of these trees are 
grown successfully on the Frio soils in this section. 
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Leona Soils: The Leona soils are dark-brown or black calcareous 
topsoils grading below into brown calcareous subsoils. These are deep 
granular soils, containing considerable organic matter and are under­
lain in places by beds of rounded gravel. The soil material has been 
in part washed from Edwards Plateau soils, but probably considerable 
is from the dark soils of the Rio Grande Plain. The surface is fiat 
and drainage is readily effected through the soil and subsoil material. 
Overflows are infrequent. Various trees grow on the soils and pecan 
trees grow where underdrainage is most rapid. These soils are produc­
tive and suited to the general farm crops. Some areas of the soils are 
successfully farmed. 

Rio Grande Soils: The Rio Grande soils are light-brown or grayish 
calcareous surface soils with subsoils very similar in character, though 
somewhat lighter in color, and in places are of irregular interbedded 
thin layers of sandy and heavy soil materials. These soils range from 
sandy to clay soil textures. They are not very extensive, though impor­
tant areas occur in several counties. Thes~ soils occur in the flood plain 
of the Rio Grande and comprise soil materials transported mostly from 
semiarid and arid regions of the west. The soilR occupy relatively 
high bottomland positions adjacent to the stream channel, and along 
esteros or lakes formed by abandoned stream channels. The surface of 
much of these soils is not overflowed. except . by very high floods, and 
natural surface drainage and underdrainage are rapid in many places. 
The timber growth comprises various trees, including hackberry, 
huisache, ash, elm, and mesquite and also many species of shrubs and 
small plants. These soils are quite productive · and are suited to many 
crops. They are utilized extensively under irrigation for various farm 
crops such as cotton, corn, and other feed crops and for truck crops. 

L.~J>. ~lila;_ The Laredo series comprises soils with brown surface 
soils which grade below into yellowish-brown or brown subsoils. These 
soils are calcareous. They occupy rather fiat, high bottomland areas 
and have moderately rapid natural drainage. The soils are of textures 
ranging from fine sandy loam to clay. The soils have relatively rapid 
natural drainage, and though subject to occasional overflow in some 
areas, only unusually high flood waters reach and cover the surface. 
In places where the soils occupy slight ridges there are very gentle 
slopes. The natural vegetation is largely of small trees and shrubs, 
chief of which are mesquite, ebony, guayucan, granjeno, catclaw, prickly 
pear, and others. The Laredo soils occur in the flood plains of the Rio 
Grande and are considered very desirable soils for the production of all 
the general farm and truck crops. They are utilized extensively under 
irrigation and produce good yields. 

Harlingen Soils: The Harlingen soils have ashy-gray, dark ashy-gray, 
or grayish-brown surface soils. The subsoils are quite similar to the 
surface soils, though slightly lighter in color. Soils and subsoils are 



THE SOILS OF TEXAS lll 

calcareous, and in places contain a comparatively high percentage of 
soluble salts. The chief soil of the series is a clay. It occurs in the 
lower Rio Grande Valley in some good-sized areas. The soil is heavy 
and difficult to work, and the subsoil is rather dense and very slowly 
penetrated by water. The surface is nearly fiat and some areas lie 
lightly lower than the other alluvial soils of the flood plain. 1 t is 

subject to occasional overflow. Owing to the nearly fiat position and 
very heavy soils and , ub oil~ underdrainage is slow anCl surface water 
may stand for a time in places. This lack of proper drainage is largely. 
the cause for the accumulation of the soluble ~alts in the soil. Where 
uncleared the soil is occupied by a rather heavy growth of small trees 
and shrubs consisting largely of mesquite, chaparral, huisache, retama, 
prickly pear, and other plants. The soil is inherently quite productive 
and where drainage is adequate, is well suited to the general farm crops 
and to wme truck crops. Not a great proportion of the soil is used 
for crops, though some is cultivated and cotton, corn, sorghums, and 
various truck crops are grown. Much of the soil requires better 
drainage. 

Cameron Soils: The Cameron soils are nearly black calcareous soils 
underlain by bro,vn or yellow dense heavy calcareous subsoils. Only one 
type has thu far been correlated with this series. This, the clay, occurR 
in the Lower Rio Grande Valley. The surface is very nearly fiat and 
both surface and underdrainage are very deficient. This condition causes 
accumulation ot soluble salts in the soil and in places the amou..nt of 
theE"e is rather large. 'rhe type supports a natural growth of small trees 
and shrubs, mainly mesquite, huisache, retama, chaparral, and others. 
Under conditions of insufficient drainage, this soil is not suitable for 
crops, although it is inh~rently quite productive. Small amounts of the 
soil have been used with moderate success for some of the general farm 
crops such as cotton and corn. 

Soil Utilization 

The question of moisture determines largely the extent to which the 
soi~s of the Rio Grande Plain are used for crops. The region has large 
areas of soils well suited to-many crops and where farmed the yields are 
largely in proportion to the amount of moisture secured. \Vhere irriga­
tion is practiced large yield are constantly made. The alluvial soils, 
the most resistant to drought, are highly productive and are largely util­
ized, both in dry-land farming and with irrigation. The Frio, Blanco, 
and Leona soils are highly desirable, and in the eaatern sections are 
farmed largely without irrigation, but in the western areas many farms 
are equipped to supply water for irrigation. The general farm crops 
are grown on these soiL, consisting chiefly of cotton, corn, sorghums, 
and other feed crops, though some truck crops are also grown in place~ . 
Pecan trees do well in many places on these soils in situations where 
underdrainage is free. In some eastern sections these afford a valuable 
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income from nuts. The Rio Grande and Laredo oils, limited to the flood 
plain of the Rio Grande, are valuable soils and are extensively used for 
producing truck crops under irrigation, though cotton, corn, and various 
other farm crops are also grown. The Harlingen and Cameron soils are 
naturally strong and productive soils well suited to farm crops and some 
truck crops~ but for their most successful use better drainage conditions 
should be provided. Though the alluvial soils are limited in extent they 
are mostly highly valuable, and in places comprise important farming 
areas. 

The dark-colored soils are for the most part the strongest and most 
productive upland soils of the region. The deep heavy clay subsoils 
afford a good reservoir for holding a large amount of moisture to be 
drawn on by crops during the growing season, while the generally smooth 
surface enables the retention of a large part of rain water until it has 
been absorbed by the soil and subsoil. These soils are suited to many 
crops but the clays and clay loams appear best suited, and are more 
largely used for cotton, corn, sorghums, and other farm crops. The 
sandy-soil types, though also used greatly for these crops with excellent 
results, are especially well suited to truck crops and fruits and these 
special crops are grown quite largely in some sections where irrigation 
can be practiced. The Victoria clay occurs in large areas in the east­
ern section along the coast and is especially valued as a cotton-produc­
ing soil. The lighter-textured soils of the Victoria series, and soils of 
similar texture of Hidalgo and Willacy series, are developed largely in 
the Lower Rio Grande Valley section and in addition to producing 
large amounts of farm and truck crops are especially valued for grow­
ing citrus fruits. In the northern and eastern parts of the region the 
dark-colored soils are largely used for the general farm crops with some 
truck crops also grown under irrigation. A considerable amount . of 
the dark-colored soils remain uncleared and are used only for grazing. 

The light-brown soils lie in the semiarid section, where rainfall is 
insufficient to enable satisfactory dry-land farming. Much of the Mav­
erick and Zapata soils are thin and not highly productive and under 
the prevailing climatic conditions are best suited for grazing, except in 
such places where the surface is sufficiently smooth to practice irriga­
tion. The Uvalde soils are quite productive, though the very gravelly 
soils are not suited to farming. The clay-loam and loam of the series 
are deep productive soils that produce high yields when moisture con­
ditions are suitable. Some areas of these are highly-prized soils and 
under irrigation they are largely utilized for general farm and truck 
crops. 

The light-:colored soils are of moderate productiveness, but are quite 
drought-resistant, as the soils are mostly sandy and porous and collect 
and retain most of the rain water. The Brennan soils, of which the 
fine sandy loam is quite extensive, is a valuable soil especially suited 
to truck crops, some fruits, and to cotton, sorghums, and many other 
crops. The N u.eces soils, of which the fine and is the principal type, 
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are_ rather light and loose, but in many places, e_specially on the shal~ 
low phase, the fine sand is quite drought-resistant. They are well 
suited to vine crops such as watermelons, cantaloupes, grapes, vege­
tables, berries, and some fruit. Cotton and the general farm crops 
grow well but yields are generally lowe-r than on the dark soils. The 
N ueces and Brennan .soils respond well to improvement and to irriga­
tion. Large areas of these soils reinain uncleared and are used only 
for pasturage of ranch cattle. 

The red soils are highly-valued agricultural soils. The principal 
'oils are the DuYal fine sandy loam and Webb fine sandy loam and these 
cover large. area~. The soils are quite drought-resistant, as the smooth 1 
surface and porous topsoils enable the collection. and absorption of a 
large proportion of the rain water, and the deep moderately heavy sub- _.. 
soils store and hold a large amount of moisture in reserve for growing 
crops. These soils are suited to the general farm crops and to truck 
crops and some fruitF. They are productive and respond well to soil 
improvement and irrigation. Though considerable amounts of these 
soils are farmed in some sections, in places under irrigation from wells, 
there remain large areas used only for livestock grazing. _.. 

The Lomalta and Point Isabel soils are not generally considered good 
soils for farming though the soils would probably produce some of the 
farm and truck crops if adequate drainage was provided and the wet 
and salty conditions remedied. 

EDWARDS PLATEAU 

rrhe Edwards Plateau . is a greatly dissected high limestone plain in 
central-western Texas. All or portions of some 43 counties are in­
cluded within this gre-at area covering approximately 22,500,000 acres 
of land. The general regional slope is to the east, some of the western 
portions lying 4,000 feet above sea-level, while most of it is well over 
2,000 feet. This plateau comprises the southeasterly-limits of the Great 
Plains. On the northwest it merges with slightly higher areas of the 
High Plains, and on the northeast reaches down_ r__gcey escarpments 
onto lower lying areas of the Holling Plains. On the east it merges 
with little physiographic change with the Lampasas Cut Plain, a di­
vision of the Grand Prairie, the Colorado River here arbitrarily mark­
ing the eastern boundary/ On the southeast and south the plateau 
terminates in steep rocky slopes of the Balcones Escarpment descend­
ing to the lower level of the Black Prairie and Hio Granae Plain. 
The western part of the plateau extends across the Hio Grande 
into· Mexico. On the west the plateau is bounded by the Moun­
tain-Basin Hegion, the southern part here abutting western mountain 
ranges, and the northern reaching down steep escarpments to flat basins 
and plains. On the north there are a number of small outlying mar­
ginal plateau-remnants that have been separated from the main body 
by erosion. The largest of these occupies a part of Nolan and Taylor 
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Counties. That portion of the plateau lying west of Pecos River rs 
also known as Stockton Plateau. 

The original fiat table-land surface of the plateau has been largely 
removed by erosion. The numerous streams crossing or originating 
within the region have carved deep steep-walled valleys which, as a 
rule, have very narrow strips of fiat bottom land. Deep dissection 
along the larger streams and their numerous tributaries has given a 
relief of hilly broken lands which are almost mountainous in propor­
tion in some sections. Deep rocky steep-walled canyons and gorges 
occur in places along the Rio Grande, Pecos (Fig. 50), and Devil's 
rivers, and smaller streams. High rolling divides occur in the central 
areas. Flat smooth table-land remnants of the original plateau remain 

Figure 50. Gorge of :Pecos River in Val Verde County. 

in places, and in some sections smoothly rolling bodies of land prevail 
with but slight dissection by small headwater drainage valleys. The 
principal streams extending through the area are the Rio Grande, the 
Pecos, and the Colorado, while rivers originating within it are the 
Nneces, Concho, Pedernales, Frio, Sabinal, Guadalupe, Blanco, Llano, 
Devil's, and San Saba. As a rule, these streams are fed by springs and 
have water in them the year round, though many of the local tributaries 
have running water only for a short time after rains. 

The slopes of the region range from gentle to very steep and all al­
low rapid runoff of rain water. Consequently most areas of the soils 
are eroded and very shallow and stony, and in many places massive hard 
limestone lies near the surface or is exposed. Numerous fragments of 
limestone occur in most of the soils and cover the surface in many 
places. 

The Edwards Plateau, an elevated plain marked by distinctive fea-
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tures of stream dissection and relief, is imposed on the limestone strata 
of the Lower Cretaceous formations. This great stony highland lies 
within a region of low rainfall, the eastern part exetnding into the 
edge of the humid region, while 250 to 300 miles west it borders the 
arid basins and plains. The region is characterized by soils and nat­
ural vegetation which have a direct relationship to the climate, espe­
cially to the moisture conditions. With the gradual decrease of cli­
matic moisture from east to west, accompanying changes occur in the 
characteristics of the soils and native plant growth. Although the 
changes of climate, soils, and vegetation take place gradually across this 
broad area, there are three well defined belts within each of which the 
climate, soils, and vegetation are distinctive and differ from those fea­
tures in the other belts. These belts on the Edwards Plateau comprise 
cross sections of north-south soil-climate divisions of continental scope. 
The eastern belt lies within the humid region, the central in the sub­
humid, and the western in the semi-arid region. These belts merge 
together gradually with no very sharp line of separation. 

A varied vegetative growth occurs throughout the Edwards Plateau. 
A thick growth of small oak trees, largely live-oak, shin-oak, post-oak, 
and some other oaks grow in many parts of the eastern section as well 
as small amounts of mesquite. Going westward, the oaks on the cen­
tral section are largely small live-oaks and shin-oak trees with gener­
ally a larger proportion of mesquite trees than in the eastern section. 
In the western section, the tree growth is very small and scattering, 
there being only small amounts of dwarfed oaks and mesquites, except 
in some of the valleys, where they arP ~'lrgc <>r>d more abundant. In 
the rougher lands of the eastern arr6. l;cntral secth.h:, there are in places 
a thick growth of small juniper, lvcally known as "ced~ · breaks." Many 
kinds of small shrubs and thorny bushes occur over the pleateau, espe­
cially in the central section, but these grow more thinly scattered in the 
western section. These comprise catclaw shrubs, sumac of several 
species, buckthorn, agrito, and many others. In the Stockton Plateau 
part of the western section, the more abundant plants are sotol, lechu­
guilla, yucca, cenizo, catclaw, prickly pear, and cacti. Grasses grow 
thickly on the deep or moderately deep soils of the eastern and central 
sections, but as a rule do not constitute much vegetative cover in the 
western section, except on the deep soils of narrow valleys. In places, 
in the western section some of the desert shrubs of Covillea and Flou­
rensia species occur in a few small flat areas. The predominating 
grasses on the deeper soils are buffalo and curly mesquite, with some 
species of grama and needle grasses. Various weeds and other herba­
ceous plants abound. In the valleys of the plateau there is a consid­
erable timber growth consisting in the eastern and central sections of 
oaks, elm, hackberry, ash, and in places along streams some cypress 
and fine native pecan trees. Going westward, these trees in valleys give 
way to a growth consisting mainly of mesquite trees, with small oaks 
and various shrubs. The relations of vegetation to the soils and eli-
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matic conditions peculiar to the various belts are quite striking, show­
ing the influence of moisture on the character and amounts of the 
natural plant growth. ' 

The average annual temperatures for the Edwards Plateau range 
from about 65° F. in the northern parts to around 68° F. in the south­
ern sections. The rather high elevation and relatively low humidity, 
with the southerly breezes occurring a considerable portion of the year, 
provide an invigorating climatic environment. In winter, freezing 
temperatures occur for short periods, and in summer occasional tem­
peratures of more than 100° F. have been recorded. Average wind 
velocity is rather high, and this doubtless aids in causing a relatively 
high rate of evaporation. From the standpoint of precipitation the 
average · is rather low over the main part of the plateau. The eastern 
section lies within the humid climatic region and here the average rain­
fall is about 30 inches. There is a considerable variation from year to 
year in the same localities of this section, and though rainfall is usually 
adequate for crop production on the deeper smooth soils, there are 
many seasons in which crops do not have sufficient moisture for their 
best growth. The central section lies within the subhumid climatic 
region and the average annual rainfall of the eastern parts of 25 or 30 
inches decreases to about 20 inches in the western part. Rainfall in 
this section is very irregular, but is sufficient some seasons to produce 
fair yields of crops on the deeper soils. In the western part of the 
central section, crop production by dry-land farming is extremely pre­
carious. The semiarid section, with an average rainfall of about 20 
inches in the eastern part and about 15 inches in the western, is too 
dry for successful dry-land farming. 

Agriculture 

The Edwards Plateau is an important livestock-producing area. It 
is a region largely unsuited to the production of farm crops because of 
the predominance of thin, shallow, and stony soils, and insufficient 
rainfall except in the eastern parts. This has long been a stock-rais­
ing country and doubtless most of it will always be used for this pur­
pose. The nutritious grasses and browse plants, with a good supply of 
water from streams and wells, the storm protection afforded by the 
valleys and brush, and the generally healthful environment makes this 
a region well suited to livestock. The natural herbage constitutes a 
valuable range forage. It is of a varied character, comprising plants 
which adapt themselves to seasonal changes and vagaries of climate, 
and afford some feed in all seasons of the year. 

Cattle, sheep, and goats are raiEed in all sections and the different 
kinds of forage allow all three types of livestock to range together on 
the same land. Cattle, being heavy grass-feeders, are confined largely 
to the less rough well-grassed areas of the eastern and central sections, 
while sheep and goats thriving on forage consisting largely of shrubs, 
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herbaceous plants, and small trees, comprise a larger proportion of the 
livestock in the western section and on the rougher lands generally. 
The region produces and ships many animals for beef, mutton, and 
chevon, while large amounts of wool and mohair are marketed. 

Probably not more than 10 per cent of the land is farmed in the 
eastern section while in more favorably situated counties of the central 
section probably not over 5 per cent of the land is used for farm crops. 
In the western part o£ the central section and in the western section 
the amount of crop land is very slight. 

The chief crops grown when farming is done, are cotton, corn, sor­
ghums, and various other feed crops and in places small amounts of 
oats and wheat. 

Soils 

The soils of the Edwards Plateau are developed from limestone or 
from limestone with interbedded chalky layers. Deeply developed soils 
are of slight extent, as the rolling and sloping surfaces permit free 
erosion and the wil material is washed away before being sufficiently 
acted on by the agencies of soil development to acquire characteristics 
of maturity. Therefore, the greater part of the surface is occupied by 
thin shallow soil layers resting on limestone. In most places the soil 
contains a large amount of broken stony material, and on the steeper 
slopes the massive limestone beds are exposed. Rough stony land oc­
curring in large areas throughout all sections is the designation applied 
to the very rough and stony areas where the soil material is so slight 
that it affords little basis for soil classification. 

The normal soils developed in each section differ in their character­
istics according to differences in the local soil-developing agencies, 
which are largely due to climatic differences. However, these differ­
ences, though exemplified distinctly in the deep mature soils, are not 
so apparent to casual observation over most of the region, on account 
of the very thin imperfectly developed soil layers which almost every­
where are intermixed with fragments of the limestone, the common 
parent-material. The soil differences are least apparent in the areas 
of rough stony land. 

The soils of the eastern section, developed under humid climatic con­
ditions, are o£ the San Saba-Denton group; those of the central sec­
tion of subhumid-climate development are of the Valera group; and in 
the western section where semiarid climatic conditions prevail the Ector 
group predominates. The soils of the region are mostly of clay or 
clay loam textureii. 

Soils of the alluvial groups are very limited, as the flood plains are 
of slight extent. 

The following table gives the principal soils and their characteristics 
and the chief crops grown : 



Principal soils of Edwards Plateau 
.... 
00 

Substratum (or 
Soil groups (Series) Topsoil Subsoil parent material) Chief crops grown 

tl:l 
~ 

Uplands. I:"' 
Eastern (Humid) Section: I:"' 

Undulating to rolling. t<l 
Black or very dark- Dark-gray, yellow, or Limestone. Cotton, corn sorghum, 

..., 
San Saba ..... 

brown, friable. brown; crumbly. small grains. z 
Gently rolling to strongly z rolling and hilly. 

Denton Brown, friable. Brown or yellowish; Limestone. Same. 9 
calcareous; crumbly. .... 

Undulating to hilly. "' Crawford Brown, red. or reddish- Red or brownish-red; Limestone. Same. .!"" 
brown; friable. lower Gart calcareous; >-3 

crumby. t<l 
Rolling to hilly. ~ 

Brackett Brown or light-brown; Yellow or whitish; cal- Limestone. Natural range forage. > 
calcareous; friable; much careous; thin . ffJ 

stony material in many > places. ~ 
~ 

Central (Subhumid) Section: ..... 
0 

Undulating to hilly. ~ 
Valera Brown to black; calca- Brown or yellow; cal- Limestone or caliche on Nat ural range forage, I:"' 

reous; friable; thin: much careous; thin . limestone. cotton, sorghums, small >-3 
stony material in places. gratns. ~ 

~ 

Western (Semiarid) Section: > 
Undulating to rolling and I:"' 

hilly . t<l 
Ector Ligh t-hrown: calca- Light-brown or yellow: Limestone or caliche on Natural range forage. ~ 

reous; thin ; mostly very calcareous; thin . limestone. "<:! 
t<l stony. ~ Flat to undulating. ti: Reagan Light-brown; calcare- Light-brown or yellow- Caliche on beds of Natural range forage . 

ous; friable. ish; calcareous; fnable. broken limestone or t<l 
gravel. z 

>-3 
All Sections. ffJ 

Very rough, hilly and steep. >-3 
Rough stony land Very little soil material , Stone fragments and Limestone bed rock. Natural range forage. > 

large stone fragments. bed rock. >-3 
0 

Flat Stream Bottom•. z 
(Subject to overflow.) 

All Sections: 
Frio Gray or dark gray; Gray or light gray; cal- Clay on beds of gravel. Natural range foragco, 

.. I 
calcareous; friable. calcareous; crumbly. cotton. feed crops. pecans. 

•• 
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Eastern Section 

: The soils of this section are mostly of the Denton, San Saba, Craw4'ord, 
and Brackett series. These have already beEm described as located on the 
<{rand Prairie. From the standpoint of soils this section may be con­
sidered as a southern extension of the Gra:Q.d Prairie, but as the greatly 
dissected surface is occupied by so much Rough stony land and shallow 
stony soils it comprises, topographically, an uninterrupted eastern ex­
tension of Edwards Plateau. The eastern section comprising about 
2,000,000 acres of land occupies parts of nine counties and almost sur­
rounds the Central Basin area. The great areas of rough lands and 
stony soils of this section have been produced by erosion of the Colorado 
and Guadalupe Rivers and tributaries of those streams. These have 
cut deep narrow valleys with steep rough slopes, from which beds of 

- limestone are exposed. 

Central Section 

This section of 12,000,000 acres extends over all or portions of twenty­
eight counties. The surface is generally rough, but rather narrow mod­
erately smooth to undulating areas occur on some drainage divides. The 
soils are mostly of the Valera series and the main areas are shallow and 
stony. Only very small areas occur where normal soil development has 
been undisturbed by erosion. Soil development under subhumid climatic 
conditions is here characterized by a layer of accumulated calcium car­
bqnate (caliche) in the soil profile; by a dark color due to a grass vegeta­
tion; and by a granular structure. Because of erosion only thin soil 
layers are developed in most places and these are generally calcareous. 
In the few small areas of deep soils tlie upper layers contain much less 
calcium carbonate than where the layers are thin and shallow. The 
principal soils are of the Valera series, though some small areas of 
Abilene soils occur and large areas of Rough stony land are prominent. 

Valera Soils: The Valera series is characterized by brown or dark­
brown surface soils, locally nearly black. The subsoils are brown or 
yellow. The surface soil rests either directly on ( 1) hard calcium car­
bonate of a caliche nature which overlies limestone (Fig. 51,) or a chalky 
layer resting on limestone ; or on ( 2) limestone. The Valera soils are 
mostly shallow and calcareous. The principal type is the stony clay. 
Some areas of clay and clay-loam also occur on the smoother locations. 
The surface is moderately rolling to very rolling and some slopes are 
steep. The steep slopes of the large areas are in many places so eroded 
and stony that they are included with the type of land called Rough 
stony land. The native vegetation is largely short grasses, mesquite and 
buffalo, and various bunch grasses. However, in places, especially on 
the stony clay, there are many small trees consisting largely of small 
cedar (juniper), shin-oak, live-oak, and western red oak, redbud, and 
many shrubs including catclaw, lote bush, agrito, sumac, and others 
(Fig. 52). A Nolin a species locally called sacahuiste is abundant. Very 
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Figure 51. Soil profile of Valera stony clay. This is a shallow stony soil resting on , 
caliche imposed upon limestone. 

Figure 52. On the smoother divides Valera stony clay supports a varied g rowth of 
native vegetation. Near Sonora. 

large areas of the stony clay occur. The deeper soils, clay and clay­
loam, are fairly productive when moisture conditions are favorable, and 
they are well suited to the general farm crops. A small amount of the 
deeper soils are farmed and produce cotton, corn, small grains, sor­
ghums, and some other crops. Most of these soils are in ranches on 
which cattle, sheep, and goats graze and browse on the native vegeta­
tion (Figs. 53 and 54). 
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Small amounts of Abilene clay and clay loam occur in this section 
on the smooth, nearly flat places on some divides and in some valleys. 
A very small amount of alluvial soils occur, these being chiefly of the 
li'rio series. 

Figure 53. Sheep constitute one of the chief types of livestock ranged on Valera stony 
clay and other soils of the central and other sections of the Edwards Plateau. 

Figure 54. Angora goats raised in large numbers on Edwards Plateau give Texas 
the lead in the production of mohair. 

Western Section 

The western section extends into twelve counties, of which some are 
wholly and others partly included in the total area of about 8,500,000 
acres. Though largely rolling and hilly, with much rough and stony 
land and some mountain-like areas in the extreme western extension, 
there are some fairly smooth divides in various places and in the northern 
part, in Reagan and Upton Counties, some large bodies of very smoothly 
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undulating land. The clay and silty clay loam soil textures predominate, 
though the greater proportion of the land areas comprise stony soils and 
Rough stony land. The soils are mainly brown or light-brown and on 
drying assume a distinct grayish cast. They are underlain by yellow or 
brown subsoils where these layers have been developed, but in the larger 
part of the region the soils rest on calcium carbonate caliche, which over­
lies the limestone. In places where erosion has prevented soil develop­
ment, the soils rest upon the limestone or chalky interbedded layers. 
The profile of the more maturely developed soils is much like that of 
the normal soils of the central section except that they are lighter in 
color, apparently contain less organic matter, and are calcareous from 
the surface down through all the layers. The dry climate and soil con­
ditions of this section are clearly indicated by the generally thinner 
vegetation, both of shrubs and grasses, than occurs in the central section, 
and in places by some of the arid region shrubs. The soils of this section 
are chiefly of the Ector and Reagan series. 

Ector Soils: The Ector soils are composed of light-brown calcareous 
surface soils underlain by calcareous yellowish-brown subsoils resting 
on caliche of calcium carbonate or directly on hard limestone or chalky 
limestone material. The stony and gravelly soils are the most exten­
sive of the series, there being little difference in these two soils except 
in the size of the stony fragments . On drying the soils have almost 
a whitish appearance in places where chalky material or fine limestone 
particles make up a large proportion of the soil. The clay loam and 
clay textures predominate. The s1lrface is rolling to rather hilly, 
but the steeper rougher stony slopes and sharp rid~es of the areas 
have been so eroded as to form Rough stony land. The natural vege­
tation is thin and consists chiefly of some grama, needle, and other 
bunch grasses, buckthorn, catclaw, huajillo, and other shrubs. Where 
moisture conditions are more favorable some buffalo and mesquite 
grasses grow. In the extreme western portions lying mostly west of 
the Pecos River, sotol, lechuguilla, yucca, cenizo, and various other 
herbaceous plants of an arid-land character abound, with but little 
grass (Fig. 155) • The Ector soils are too shallow and thin for use in 
producing cultivated crops, and also lie within a region where rainfall 
is not sufficient for crop production. The soils are used entirely for 
the grazing and browse afforded livestock by the natural vegetation. 
Owing to the thin growth of grasses, the browse of shrubs, trees, and 
other plants makes up a large part of the range stock fed and for this 
reason the section lying west of the Pecos River is used more generally 
for sheep and goats than for t:attle. 

Reagan Soils: The Reagan soils have light-brown or fawn-colored 
surface soils merging below with brown or yellow subsoils which, in 
turn, grade beneath into ( 1) almost pure soft calcium carbonate of 
caliche nature, or into (2) yellow clay or clay-loam containing a large 
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amount of this caliche material. This layer rests on calcareous clay, 
limestone, or, in places, on beds of gravel. The soils contain only a 
small amount of organic matter and arc calcareous from the surface 
down through the subsoils. The soils are very granular and have an 
open penetrable structure throughout. ' 

The silty clay loam is the most important member of the series. The 
surface is mostly smooth and fiat to undulating. Not a large propor­
tion of the plateau is occupied by the Reagan soils, though some good­
sized areas occur in the northern part of the western section and prob­
ably some in places on the smoother divides. The largest areas occur 
in Reagan and Upton Counties in a smooth nearly flat plain slightly 
lower than the adjacent plateau areas to the south and the High 

Figure 55. The natural vegetation of the Ector soils on the Edwards Plateau west of the 
Pecos River includes considerable lechuguilla and sotol, woody plants which can be 

used as range forage for livestock. Near Sanderson. 

Plains bordering areas on the north. There are some areas of sandy and 
stony soils. The natural growth consists of grasses and shrubs. The 
grasses, moderately abundant on the deeper soils where moisture condi­
tions are relatively most favorable, consist of buffalo, mesquite, needle, 
tobosa, and others, while the shrubs are mainly small mesquite trees, buck­
thorn, yucca, and others. A desert shrub, Flourensia cernua, locally 
known as black brush, is a characteristic plant in places. 

Rough Stony Land: The areas of lancl of Edward Plateau that are 
very rough and stony are included under the general term Rough stony 
land. So little soil material is present that no attempt is made to 
separate the areas on the basis of soil characteristics. 

Rough stony land consists of rolling to hilly land covered with mas­
sive fragments of limestone resting on bed rock of the same material. 
The slopes arc mostly very steep and occupied largely by outcrops of 
massive rock ledges. Included small areas of stony soils of the Den­
t~n and Brackett series occur in the eastern sections, Valera in the cen­
tral, and Ector in the western section. However, in the various sec-
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tions there is little difference in the character of the scant soil material 
lodged between the rocks. In the eastern section, it is largely black. 
Going westward, it becomes gradually lighter in color and is mostly 
light grayish-brown in the western section. There is little difference· 
in the Rough stony land throughout all sections, though in the ex­
treme western part the rough hilly areas are in places of mountainous 
proportions. The large areas as well as the roughest occur at the mar­
gins of the region where the larger streams have cut deep valleys and 
gorges. 

The natural vegetation of Rough stony land comprises chiefly a thin 
growth of trees and shrubs, with only very small amounts of grasses. 
The growth decreases in abundance and in character from east to west. 
In the eastern section the grasses comprise some buffalo, curly mes­
quite, grama, and others, with small trees of shin-oak, live-oak, west­
ern red oak, juniper, and mesquite. In the central section the same 
growth occurs, but the oaks are less abundant in the western part,. 
where various shrubs become more prominent. In the western section 
very few oak trees occur but there is a considerable amount of woody 
plants and shrubs such as lechuguilla, sotol, canutilla, lote bush, cat­
claw, ocatillo, and mesquite. 

Alluvial Soils 

As the streams of Edwards Plateau are confined to narrow valleys 
there are no large areas of alluvial soils, though very narrow strips occur· 
in places. Probably the alluvial soils amount to not more than 5 per 
cent of the total land area. These soils are chiefly brown or grayish­
brown soils which belong in the Frio series. Small amounts of Blanco· 
and other soils occur in places. · In the eastern and central sections,. 
small areas are farmed and good yields of cotton, corn, sorghums, and 
various other crops are secured. In these sections some tree growth 
occurs consisting of some oaks, hackberry, and other trees including­
many fine pecan trees. In the western section mesquite trees predomi­
nate. Buffalo, mesquite, and grama grasses grow abundantly on the· 
alluvial soils. 

Soil Utilization 

Only a very small proportion of the Edwards Plateau is occupied by 
soils suitable for the production of farm crops. The chief of these are 
Denton and San Saba clays in the eastern section, Valera and .Abilene 
clays in the central, Reagan silty clay loam in the western, and Frio· 
soils in all sections. These soils are of slight extent as compared to· 
the total area o.f the region, and only in the eastern section is rainfall 
sufficient for growing crops. Soil moisture becomes more deficient to· 
the west, and even on the deeper more drought-resistant soils can dry­
land farming be carried on in the central section. The soils are gen­
erally well suited to cotton, corn, wrghums, and various other feed 
crops; and these are grown chiefly, though on some of the Denton, San 
Saba and Valera clays small amounts of oats and wheat are also 
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grown successfully in places. The Frio and other alluvial Boils, though 
of slight extent, are valuable and productive soils. They produce good 
pecan trees in the eastern and central sections. 

The stony and shallow soils of the Denton, San Saba, Brackett, 
Valera, and Ector and Rough stony land are not suited to farming, 
but the natural growth provides excellent range forage for cattle, sheep, 
and goats. The land is all included in small ranches and livestock is 
successfully raised on all of these soils. The heavier growth of grasses 
on Denton, San Saba, Valera, and Frio soils provide excellent range 
for cattle but the soils of the Ector group with less grass a·nd more 
of the shrubs and woody plants -aTe utilized more profitably for sheep 
and goats than for cattle. 

Owing to the generally sloping surfaces prevailing throughout Ed-
, wards Plateau much of the rain water runs off the land and is carried 

away by streams. Much of this could be held on the less rough lands 
by the construction of low banks and dams. This would also allow 
diversion of the runoff water onto smooth valley land, where it could 
be held by earthen barriers until absorbed by the soils. · By this means 
a considerable amount of the much needed soil moisture could be aug­
mented and conserved to increase the growth of the natural range 
forage plants, and on the smoother deep soils would allow the growth 
of considerable amounts of sorghums, Sudan grass, Johnson grass, and 
other feed cropB. 

ROLLING PLAINS 

In northwestern Texas reaching from Edwards Plateau northward 
into western Oklahoma, there is an eastern division of the Great Plains 
to which the name Rolling Plains is here applied. The region is 
bounded on the east by the West Cross Timbers and on the west by 
the High Plains (Llano Estacado). Within this great area is included 
the Red Beds and associated red lands, which cause large portions of 
the Rolling Plains to be referred to as "Red Plains," or "Red lands of 
northwest Texas." The region occupies either parts or entire areas of 
fifty-eight counties and has a total area of about 24,500,000 acres. The 
main body of the area in Texas lies south of Red River and is approxi­
mately 200 miles long by 125 to 175 miles wide. 

The Rolling Plains area has a rolling surface with a general regional 
slope from west to east. Elevations above sea-level ranging above 2,500 
feet in the western part descend to around 1,500 feet in the eastern, with 
some deep-cut valleys in the east edge of these plains having elevations 
of less than 1,000 feet. In some parts of Canadian V ;:1lley, which is 
included within this region, there are elevations of more than 3,000 feet 
above sea-level. The surface of the region is greatly dissected by nu­
merous streams and in many places it is severely eroded. The larger 
streams comprise rivers rising in areas to the west. The chief of 
these are the Canadian, Red, Pease, Wichita, Brazos, Colorado, and 
Concho. These have cut moderately deep valleys in which there are 
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only very narrow strips of fiat alluvial bottom lands. Some streams 
occupy broad fiats of shifting quicksand which slight rises quickly 
cover with water. Many small tributaries of these streams reach into 
all parts of the Tegion and provide Tapid dTainage. Large . areas of 
rough lands occuT in many sections, especially near some of the larger 
streams, while considerable bodies of land on divides are nearly flat. 
Much of the surface of the divides is gently rolling, and some is steeply 
sloping. The geological formations underl'ying the surface are uncon­
solidated and for the most part free of stony strata, though in places 
beds of gypsum and limestone occur. The soils and underlying mate­
Tials are readily cut and washed by runoff water. Erosion is especially 
severe in the Red Bed sections, where great areas are cut by numerous 
deep steep-walled valleys from which radiate numerous gullies reach­
ing to the crests of the major divides. The streams of the region are 
for the most part dry except after rains, though several Of the rivers 
have a small amount of running water all the time. A few springs 
occur in places. Shallow well water of good quality is secured in most 
sections in low places and valleys. In places this water contains con­
siderable gypsum and other salts, though this does not prevent its use 
for livestock. 

The natural vegetation of the Rolling Plains consists of a varied 
growth differing from place to place according to the character of the 
soils and surface conditions. Over much of the area, especially on the 
heavier soils, there is a considerable growth of mesquite, buffalo, and 
grama grasses. On the sandy soils the Andropogons, grama, and needle 
grasses are abundant. Shin -oaks, and, in places, sand sage ( Artemesia) 
grow on the very loose sandy soils. Small mesquite trees are thinly 
distributed over the greater part of the area except on the very deep 
loose sands. Mesquite, elm, hackberry, oak, and other small trees grow 
in many of the valleys. In the eastern sections there are fine pecan 
trees along some of the streams. The native vegetation is largely 
typical of subhumid climatic conditions and no desert plant communi:.. 
ties occur. 

The climate of the Rolling Plains is much like that of the Central 
Belt of Edwards Plateau, especially as regards rainfall. The aveTage 
annual temperature in the northern part is around 58° F. and in the 
southern, 64 o F. The summers are long and temperatures are high 
during the day. Almost constant breezes temper the summer heat. 
The winters are moderate, with some freezing temperatures, but most 
of the time cool dry weather prevails with temperatures much above 
freezing. Rainfall is irregular and much of it comes in sudden dash­
ing rainstorms in the spring and summer. The average annual rainfall is 
25 to 27 inches in various parts of the eastern sections and decreases to 
the westward, where, in the extreme western parts, it is about 22 inches. 
During some years, the rainfall is very light and in others much higher 
than the average. As the rain falls rapidly, much of it runs off the 

B.urface, especially on very sloping areas. The region lies entirely 
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within the subhumid region, though its eastern boundary is considered 
about the dividing line between the subhumid and humid regions. 

Agriculture 

The Rolling Plains Region constitutes an important agricultural 
area. Since earliest settlement it has been used largely for cattle ranch­
ing. The abundance of nutritious grasses, healthful climate, readily 
available water supply, and the protection afforded livestock by the 
inequalities of surface relief, comprise features which make possible 
very successful cattle raising. A very large proportion of the region 
is still used for cattle raising on ranches which occupy the rough and 
broken lands, and in places considerable portions of the smoother areas. 

With increased settlement of the region farming has become an im-
, portant industry in many sections and now a very large proportion of 
the smooth lands are used for the production of cotton, corn, sorgo, 
grain sorghums, small grains, and some less important crops. V ege­
tables and fruits do well but are grown commercially only in a limited 
way for local markets. 

Owing to the light and irregular rainfall of the region~ some seasons 
occur with insufficient moisture for the best growth of crops. The suc­
cessful production of farm crops is, therefore, sometimes limited, ow­
ing to the de:ficien_gy of moisture within the soils, though, during many 
years rainfall, is adequate. This uncertainty of climate is largely coun­
terbalanced by several advantages provided by natural conditions and 
by the practice of systems of farming which tend to overcome the occa­
sional adverse moisture conditions. The advantages consist of large 
areas of smooth, deep, and productive soils which retain and absorb 
a large amount of rain water and hold it in reserve for growing crops, 
the comparative freedom from insect pests and plant diseases, the use 
of crops of drought-resistant character, and the smooth surfaces well 
suited to cultivation with labor-saving farm machinery. 

No large areas are farmed by the aid of irrigation except in Wichita 
County, where a large irrigation project is successfully operated. 

Agricultural development on the Rolling Plains is confined largely 
to the areas of deep productive soils and, therefore, some sections com­
prising in places several counties are thickly settled and occupied by 
many moderate-sized to large farms. In other places where much of 
the land is broken or the soils thin little farming is done, though a 
great deal of land suitable for farming is as yet also unused for any 
other purpose than cattle raising. 

In some of the counties with large areas of smooth deep soils ap­
proximately half or more of the total land area is devoted to crops, 
while in many others the range in proportion of crop land is 25 to 40 
per cent. In some counties where large ranches remain, less than 5 
or 10 per cent is used for farm crops. 

The principal crops grown are cotton, grain sorghums, wheat, oats, 
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and corn. Cotton in most counties is the leading crop and occupies 
about one-third to as much as two-thirds or more of the crop land. In 
all sections grain sorghums and sorgo are important crops, and in some 
counties exceed cotton in acreage. In other counties the small grains, 
wheat, oats, and some barley, are important crops. Corn is not grown 
so extensively as most of the other crops, as the grain sorghums take 
the place of corn and withstand more readily irregular and light-mois­
ture conditions. The successful production of grain sorghums and 
other feed crops makes the region well suited to stock farming. 

Soils 

The soils of the Rolling Plains differ greatly from place to place in 
characteristics of color, texture, depth and thickness of soil layers. 
These differences are due in part to differences in the character of the 
parent-materials and to sloping surfaces where erosion prevents com­
plete soil development. Large areas occur where the surface has been 
so greatly eroded that little or no soil remains, while in other places 
relatively small areas of smooth surface allow undisturbed action of the 
soil-developing processes. The normal soils of the region have the char­
acteristics of soils developed in a subhumid climate, the most pro­
nounced feature being the layer of accumulated calcium carbonate in 
the soil profile. This layer (caliche) exposed in cut banks and on 
eroded slopes hardens on exposure to air. The more mature soils ·are 
characterized by noncalcareous surface layers grading below into non­
calcareous subsoil layers heavier than the layers above. These become 
calcareous with increase in depth as they merge with the layer of ac-

. cumulated limy material at a depth of 3 to 5 feet beneath the surface. 
Th soils are developed mostly from unconsolidated beds of clay or 

sandy clay which is more or less calcareous. Thin layers of limestone 
or sandstone rocks occur in places while in the Red Beds strata of gyp­
sum are abundant. The soils are developed under a vegetative cover 
of grasses; in some places bunch grasses prevail, while in other places 
short grasses predominate. The heavy soils are moderately well supplied 
with organic matter. 

The more mature soils are developed on the nearly fiat surfaces. 
They are dark and have thickly developed soil layers. The sloping and 
eroded surfaces are occupied mainly by red or brown calcareous soils 
of immature development with the thin soil layers in some places barely 
covering the caliche or parent-materials. 

The upland soils of the Rolling Plains may be divided into three 
general groups according to differences in their characteristics. These 
are (1) dark-colored soils (Abilene-Roscoe-Foard group) ; (2) red soils 
(Vernon group); and (3,) brownish-red soils (Miles group). On the 
soil map the larger areas of the groups are shown in a very general 
way, but many small areas could not be shown separately on a map of 
this scale. On the map the chief areas of Vernon soils and Rough 
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broken land are shown in one division on account of the close associa­
tion of large areas of each, and the Miles group as shown includes 
many small areas of Vern on and other soils. 

The alluvial soils comprise soil materials transported mainly from 
the upland soils of the Rolling Plains and High Plains. These are not 
extensive but comprise important local areas. They are red or brown 
in color and calcareou . These soils are chiefly of the Miller, Yahola, 
Frio, and Spur series. 

The table on page 130 gives the principal soils of the region with 
their main characteristics and chief crops grown. 

Dark-Colored Soils 

The dark-colored soils occur most extensively on the smooth nearly 
flat areas of the southeastern part of the .Rolling Plains area, though 
many small spots are locatefi in all parts of the region. Even where 
they predominate there are in places associated areas of red or reddish­
brown soils on the more sloping areas. Probably 25 per cent of the 
region (about 6,000,000 acres) is occupied by areas of dark-colored soils. 
The dark-colored soils are dev~loped on smooth nearly flat areas from 
calcareous clays which rest on unconsolidated clay beds, and in places 
on deep beds of gravel. The soils have been relatively less disturbed by 
erosion than the other soils and have thickly developed layers which in 
most case merge together without a sharp change. The principal soils 
are .of the Abilene, Roscoe, and Foard series, and in the southeastern 
sections there arc nl o some areas of Valera soils developed over limestone. 

Abilene Soils: rrhe topsoils of the Abilene soils are brown or dark 
chocolate-brown in color g1.·ading below into brown or chocolate-brown 
subsoils which in places have red or yellow shades in the deeper layers. 
As a rule, the soils and upper subsoils are not calcareous except in loca­
tions where the soil layers are not thickly developed, such as on slopes 
where erosion is active. The subsoils merge below with the calcium 
carbonate layer at a depth of 3 to 5 feet. This consists of a pink or 
yellow calcareous clay containing a large amount of soft chalky cal­
cium carbonate. In places the material is almost pure soft calcium 
carbonate. The soils are granular and the subsoils, though quite heavy, 
are of fairly open and permeable character. The soils contain a mod­
erately large amount of organic matter. Although the clay loam is 
the most extensive soil of the series there are some other textural classes 
represented, the lighter-textured soils being of lighter color. For the 
most part, the soils are deep. The surface is undulating to nearly flat 
(Fig. 56), though on some slopes the soils have been thinned by ero­
sion. The natural vegetation is mainly short grasses,-bu:ffalo grass 
(locally called me quite gra s), with some other grasses, such as grama, 
needle, and on the sandy soils some coarse bunch grasses. A scatter­
ing growth of small me quite trees occurs with some lote bush and a 
few other hrub . The Abilene soils are largely developed from rna-



Soil groups (Series) 

Uplands. 
Dark-Colored Soils: 

"-1 

Flat to und ula tin g. 
Abilene 

Roscoe 

Foard 

Red Soils: 
Undulating to rolling. 

Vernon 

Fowlkes 

Brownish-Red Soils: 
TJndulating to rolling. 

Miles 

Enterprise 

Flat to undulating old stream 
benches (above overflow) 

Wichita 

Flat Stream Bottoms. 
(Sub~%e~o overflow.) 

Yahola 

Spur 

Principal soils of Rolling Plains 

Topsoil 

Brown or dark-brown; 
not calcareous; friable. 

Very dark-brown o r 
black; not calcareous; 
friable. 

Brown to very dark­
brown; tight when dry; 
not calcareous. 

Red or reddish-brown ; 
calcareous ; friable. 

Red or reddish-brown; 
calcareous; tight when 
dry. 

Reddish-b r o w n o r 
brownish-red; not. calca­
reous; friable. 

Brown or dull-reddish; 
not calcareous; friable. 

Red or brown; not cal­
careous; friable. 

Subsoil 

Brown or yellowish; 
calcareous in lower part; 
crumbly. 

Dark-brown to d a r k 
gray; heavy but crumbly; 
not calcareous. 

Brown or dark-gray; 
not calcareous; dense and 
tough. 

Red; calcareous; 
crumbly. 

Red; calcareous; tight 
and dense. 

Red or brownish-red; 
not calcareous; crumbly. 

Brown, red or yellow­
ish; not calcareous; 
crumbly. 

Red; not calcareous; 
crumbly. 

Red; calcareous; friable. I Red; calcareous, 
crumbly. 

Red; calcareous; friable. 

Brown or chocolate­
brown; calcareous; friable. 

Red; calcareous; sub­
soils lighter in texture 
than surface soils. 

Chocolate-brown~ cal­
careous; crumbly. 

Substratum (or 
parent material) 

Calcareous clay. 

Calcareous clay. 

Calcareous clay. 

Sandy or clay beds 
(Red Beds). 

Clay beds (Red Beds). 

Clay or•sandy clay. 

Sandy and clay beds. 

Beds of sand and grav­
elly material. 

Sandy and clay beds. 

Sandy beds with clay 
layers. 

Sandy or clay beds. 

Chief crops grown 

Cotton, sorghums, and 
various feed crops, small 
grains. 

Cotton, sorghum, other 
feed crops, small grains. 

Cotton, sorghums, other 
feed crops, small grains. 

Cotton, sorghums, other 
feed crops, small grains. 

Same. 

Cotton, sorghums, other 
feed crops, small grains. 

Same. 

Cotton, sorghums, truck 
crops. 

Cotton, corn, sorghums, 
feed crops, alfalfa, truck 
crops, pecans. 

Same. 
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terials forming an outwash plain, but in places seem to be also from 
older formations. The soils are the most extensive of the dark-colored 
soils, and occupy large bodies of land in several counties. The soils 
and subsoils readily absorb water and the deep heavy clay subsoils and 
substrata act as a reservoir to hold a large amount of water for grow­
ing crops. These soils are among the most highly esteemed soils of the 
region for farming and are extensively utilized for the general farm 
crops. Theee consist of cotton, corn, sorghums, small grains, and other 
crops, to all of which the soils are well suited. 

Roscoe Soils: The Roscoe soils have black or very dark-brown surface 
soils with dark-gray or brown subsoils. The soils and upper subsoils are 
not calcareous. The subsoils merge below with whitish calcium carbon­
ate or highly calcareous chalky clay constituting the accumulated layer, 
and this merges below with the parent material of less calcareous clay. 
The chief soils ()f the series are of clay and clay loam textures. The 
soils are moderately granular, but the subsoils are rather heavy and 

Figure 56. Smoothly undulating Abilene soils in southern Dickens County. 

slowly penetrated by water. The soile occupy very flat and some slightly 
depressed areas having very slow natural drainage. The natural vege­
tation is chiefly short grasses with scattered mesquite trees.' The soils 
are limited in extent and are usually associated with the Abilene soils. 
They are well suited to cotton, corn, grain sorghums, and other gen­
eral farm crops and as the soils are nearly flat they collect and retain 
a very large proportion of the rain water and are fairly drought-resist­
ant, provided, a supply of moisture is beneath the soil before dry sea­
sons begin. The soils are also well suited to small grains. 

Foard Soils: The Foard soils have light-brown to dark-brown surface 
soils resting on brown, tough, heavy clay subsoils. The surface soils 
and upper subsoils are not calcareous, but the lower subsoils contain 
considerable calcium carbonate and are more crumbly and friable than 
the layers above. The subsoils merge below at a depth of 3 to 5 feet 
with very calcareous clay, which is the layer of accumulation. Below 
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this is the soil parent-material, which consist o£ clay or sandy clay with 
in places some thin interbedded sandstone strata. The Foard soils are 
not extensive. They are developed mainly from Red Beds materials 
and represent the most mature soil development on these formations. 
A characteristic feature is the presence in many places of small bare 
spots with a light-colored smooth surface practically devoid of vegeta­
tion. These are locally called "alkali spots" and the soil material con­
tains a considerable percentage of sodium chloride and less amounts of 
other salts. The tendency of the soils to dry out to a very hard mass, 
and the extremely tough dense subsoils slowly penetrable by water con­
stitute distinctive characteristics. The Foard soils do not contain a 
large amount of organic matter. The surface is generally quite flat, 
and though there is a relatively light runoff of rain water, soils are 
often too tight to allow easy penetration. Therefore, the soils are not 
highly drought-resistant. A considerable amount of the land is in 
cultivation and fairly good yields are secured when moisture conditions 
are favorable. The principal crops grown are cotton, sorghums, and 
small grains to all of which the soils seem well suited. The principal 
types are a very fine sandy loam (Fig. 57), clay cloam, and clay. Where 

Figure 57. Foard very fine sandy loam has a very flat surface. Wichita County. 

uncultivated, they support a heavy growth of short grasses, which pro­
vide valuable forage for the grazing o£ range cattle. Small mesquite 
trees also grow rather abundantly. 

Associated with the Foard soils, which occur mainly in the north­
eastern part of the region, are Yery similar soils developed on flat high 
terrace benches from old alluvium which is no longer overflowed. These 
are the Calumet soils, of which the topsoils are brown in color, and rest 
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on chocolate-brown or yellow stiff dense clay subsoils. The wils and 
subsoils are not calcareous, but merge below with calcareous clay lay­
ers, which constitute the accumulated calcium carbonate. These soils 
are underlain by a relatively high water table, from which good water 
is secured in wells 20 or 30 feet deep. These wils, therefore, differ 
in this respect from the Foard soirs, beneath which the water table is 
much deeper. The Calumet soils have the same hard tight structure 
as the Foard and are suited to about the same crops. 

Red Soils 

The Red soils are developed from deep beds of calcareous clays on 
heavy sandy materials, of the Red Beds formation (Fig. 58). This 
material is subject to rapid erosion and the surface is generally cut into 

Figure 58. The Red Beds of the Rolling Plains are deeply cut and eroded by water, which 
carries much of the material downstream, to be deposited in valleys to form 

the red alluvial soils. The beds contain numerous layers of gypsum. 

deeply by streams and is mostly quite rolling with some very rough eroded 
areas. Even on the smoother surfaces erosion is sufficiently active to 
remove the soil material before mature development occurs. Therefore, 
the soils have not the well defined accumulated layer of calcium carbonate, 
and the soil layers are calcareous throughout. These soils are chiefly of 
the Vernon series though some Fowlkes soils also occur. These soils 
occupy large areas, and in places many are associated with large bodies 
of Rough broken land. They also occur in many small areas throughout 
other parts of the region. 

Vernon Soils: The Vernon soils have red, reddish-brown or brownish­
red calcareous surface soils that grade below into chocolate-red or pur-



134 BULLETIN NO. 431, TEXAS AGRICULTURAL EXPERIMENT STATION 

plish-red calcareous subsoils. The soils and subsoils are mostly of open 
granular structure and of ready penetrability. Owing to the imperfect 
development of the Vern on soils due to excessive erosion, the soil lay­
ers are thin in many places and the parent formations of calcareous 
clay or sandy clay lie near the surface and in places are exposed. No 
well defined segregation of calcium carbonate occurs within any layer 
of the soil profile. The beds of parent materials, Red Beds, have in 
places some strata of gypsum, limestone, and sandstone, and on some 
greatly eroded surfaces these materials are exposed. In the rough 
lands such areas are known as '~JP.--hiUfi." The surface of these soils 
ranges from smoothly undulati~ to very rolling, with fairly steep 
slopes. The soils and parent-materials are very susceptible to erosion 
and in many places, even under natural conditions where a heavy grass 
cover occurs, the surface is so cut and denuded of soil or dissected by 
so many gullies that the land has little or no value for cultivated crops. 
In some large gently rolling areas with moderate slopes, the grassland 
is occupied by a network of deep, steep-walled gullies reaching up the 
slopes to the drainage divides, with numerous smaller lateral gullies 
branching in all directions. The soils range in texture from fine sandy 
loam to clay. Probably the very fine sandy loam is the most extensive. 
The natural vegetation is mainly grasses. These grow thickly on the 
deeper soils, accompanied by a scattering of mesquite trees and various 
shrubs. The short grasses with some grama and others are abundant 
on the heavy soils, but coarse bunch grasses, grama grasses, and others, 
predominate on the sandy soils. The Vern on soils are quite exten­
sive, and occupy exclusively some large areas. The more deeply de­
veloped soils are quite productive and are suited to many kinds of 
crops, but in many places the thin eroded soils are not highly prorluc­
tive and many slopes are so steep that a great deal of the rain water 
runs off and is lost for use of vegetative growth . . The smoother soils 
are used to a considerable extent for cotton, corn, grain sorghums, 
sorgo, and on the heavier soils for some small grains. The natural 
vegetation of these soils provides good range forage for livestock and 
large bodies of the virgin soils occur on many of the cattle ranches of 
the region. 

Fowlkes Soils: The Fowlkes soils are very similar to the Vernon 
soils, with which they are closely associated. However, the Fowlkes 
soils have heavy tough subsoils in contrast to the more open pene­
trable structure oi the Vern on soils. The Fowlkes soils have red or 
reddish-brown calcareous surface soils underlain by heavy tough clay 
subsoils. Soil development is imperfect owing to erosion, and the soil 
layers are thin, while the parent clay lies near the surface in many 
places. No distinct layer of calcium carbonate accumulation has been 
developed in the soil profile. 'l'he surface is rolling and erosion is very 
active. The native vegetation is about the same as on the Vernon soils. 
The Fowlkes soils occupy only a small proportion of the region. 
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Brownish-Red Soils 

The soils of this group are brown to brownish-red with red or dull-red 
subsoils. In places the red color of the surface soils is almost as promi­
nent as that of some soils of the Red soil group. However, there are 
greater differences in some of the other soil characteristics of the two 
groups. The normal soils of this group have a well developed layer of 
accumulated calcium carbonate in the soil profile. The normal surface 
soil and upper subsoil layers are not calcareous. The surface is generally 
smoothly rolling, though some slopes are quite steep. The natural vege­
tation is quite similar to that of the Red soils, chiefly short grasses on the 
soils of heavy texture, and bunch grasses on the sandy soils. The prin­
cipal soils of the group are of the Miles, Wichita, and Enterprise series. 

Miles Soils: The topsoils of the Miles soils are reddish-brown, 
brownish-red or brown, and grade below into red or reddish-brown sub­
soils. The subsoils merge below with a calcareous layer (Fig. 59) at 
a depth of 3 to 6 feet. This layer of accumulated calcium carbonate 
consists either of red or yellow calcareous clay containing a large 
amount of the soft chalky material or the calcium carbonate is almost 
pure and free of fine earth. Where normally developed the topsoil and 
upper subsoil layers are not calcareous, but in eroded places where the 
soil layers are thin and imperfectly developed they are highly calcare­
ous and the limy layer lies near the surface. The Miles topsoils are 
gra:qular in natural breakage of the fine earth materials while the sub­
soils are of open structure and are readily penetrated by air and water. 
These soils are developed on smooth to fairly rolling surfaces with some 
rather steep slopes. The soils are naturally rapidly drained both from 
the surface and underneath. Much of the surface is sufficiently slop­
ing to allow rapid runoff of rain water, which is lost to crops, while 
erosion injures the soils by removing valuable soil materials and plant 
food constituents. Where smooth or of sandy texture, the soils absorb 
much o.f the rain water which is retained in the subsoils. In very dry 
seasons crops suffer least on the sandy soils which are underlaid by 
clay subsoils. The fine sandy loams and other sandy wils are the most 
extensive of the series. The natural vegetation on the sandy soils is 
mainly bunch grasses with some shin-oaks growing thickly in places. 
On the heavy soils, the short grasses, grama ·grasses, and others grow. 
A scattered growth of small mesquite trees and various shrubs occurs 
on the heavier soils. The Miles soils occupy many large areas, but in 
places are intimately associated with small areas of the Vernon soils_ 
They mostly cover the smoother divides, and the associated Vernon 
soils the more sloping and rolling areas. The fine sandy loams are 
considered quite desirable for all of the general crops on account of 
their drought-resistant qualities. They are suited to cotton, grain sor­
ghums, fruits, and vegetables. The heavier soils, where sloping, do not 
collect much rain water and, therefore, do not strongly resist droughty 
conditions. The deeper heavy Foils are quite productive. being suited 



Figure 59. Soil profile of Miles find sandy loam (near Snyder) in the Rolling Plains 
Region. Note the layer of calcium carbonate which lies four feet 

beneath the ,surface. 
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to cotton, grain sorghums, and small grains. The soils are farmed 
quite extensively. Considerable areas of the virgin soils comprise val­
uable ranch lands. 

Wichita Soils: .The Wichita soils have reddish-brown or brownish-red 
surface soils with subsoils which become lighter in color with increase 
in depth. The subsoils in many places rest on beds of rounded gravel. 
The soils and subsoils are not calcareous, but a calcareous clay layer is 
present in many places just beneath the subsoils. In numerous places 
the gravel is cemented to a hard concrete form by calcium carbonate. 
These soils have an open friable structure. The Wichita soils are de­
veloped on smooth high terrace benches that are undulating to gently 
rolling. They are somewhat similar to the Miles soils, but are under­
lain by more open substrata and have less development of a calcium 
carbonate layer. They are developed from old alluvial materials which 
are no longer overflowed. These wils, of which the fine sandy loam 
seems the most extensive, are occupied by a heavy growth of coarse 
bunch grasses and a scattering of small mesquite trees. They are suited 
to many crops, especially to cotton, vegetables, melons, and fruits, and 
are farmed extensively in places. Some truck and fruit crops are raised 
successfully. The Wichita soils are of slight extent. 

Enterprise Soils: The Enterprise soils have chocolate-brown or red­
dish-brown topsoils with red or reddish-brown subsoils many feet deep. 
The soils grade below into the subEOils with little change in color or 
texture, though the subsoils are less dark as a rule. The soils and 
subsoils in some areas are calcareous. They have been developed from 
deep beds of wind-blown soil materials. Some important bodies of the 
land border the Red River Valley from which the soil materials have 
been blown. The surface is undulating to gently rolling and_. the soils, 
largely of sandy texture, are sufficiently open to absorb much of the 
rain water as it falls, and hold it stored in the deep subsoils. There­
fore, erosion is not exceesive. Where the surface ml'.terial is sandy, 
coarse grasses prevail. 'rhese soils are well suited to the general farm 
crops, vegetables, fruits, and berries. Owing to their resistance to 
drought they are largely in cultivation. The very loose deep sands are 
too light for crops. A large amount of the soils are used for cotton, 
grain sorghums, and other crops. In places large areas of the very 
sandy soils lie on low undulating ridges and seepage of water from 
these soils through underground layers causes a high water table to form 
under the lower-lying adjacent soils. This mpply of water causes sub­
irrigation, and crops do not suffer for moisture in the very dry sea­
sons. However, in places this has caused the water table to rise so 
near the surface that salt accumulation in the soil has become so ex­
cessive in spots that crops will not grew. It seems that on some farms 
drainage will be required to remedy this condition before these spots of 
valuable soils can again be highly productive. 
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Alluvial Soils 

The Alluvial soils of the region probably do not occupy more than 8 
per cent of the total land area. Few large streams cross the region and 
these as well as the smaller local streams have only very narrow strips of 
bottom land. The widest areas of alluvial soils are along the Red, 
Wichita, Colorado, Concho, and Pease Rivers, and North, Salt, and Olea/ 
Forks of the Brazos. Most of these areas are less than one mile wide. 
The principal alluvial soils are of the Miller, Yahola, Frio, and Spur 
series. These have timber in places consisting mainly of elm, hackberry, 
ash, haw, and in the eastern sections some pecan trees. Mesquite trees 
are also common. These soils are calcareous, deep, and coatain consid­
erable organic matter. Overflows occur periodically. 

Miller Soils: The Miller soils have chocolate-red calcareous surface 
soil merging below with chocolate-red calcareous subsoils. The 
surface soils are a little darker in color and lighter in texture than the 
subsoils, but otherwise there is little difference. The soils are granu­
lar and work readily into a friable condition, while the subsoils, though 
fairly heavy, are permeable and of moderately open structure. In some 
locations where the soils lie so high that overflows are very infrequent, 
the surface soils are less calcareous, and are inclined to crust over on 
drying, while here the rather heavy subsoils are not readily penetrated by 
water. The Miller soils are made up of soil materials washed from 
the Red Beds and red soils of the region. They range from sandy to 
clay in texture. They occupy low fiat valley positions in the flood 
plains and are overflowed occasionally. As a rule, they have sufficient 
natural drainage to permit the growth of crops. They are for the 
most part highly productive, have good moisture-holding qualities, and 
are ·suited to all the general farm crops, and to alfalfa, pecans, and 
vegetables. They are very largely utilized for cotton, corn, grain sor­
ghums, and various other crops. 'l'he Miller soils occur along the Red, 
Brazos, and Colorado rivers in all the different soil regions through 
which these streams pass, as the soil materials are deposited down 
stream all the way from the Red Beds to the Gulf. 

Yahola Soils: The Yahola soils have chocolate-red, red, or brownish­
red calcareous surface soils underlain by calcarous red subsoils. The 
Y ahola subsoils, characteristically lighter in texture than the topsoils, 
consist of fine sandy materials, either in solid beds or in thin layers 
interbedded with heavier material. The subsoils arc markedly lighter 
in texture than the subsoils of the corresponding types of the Miller 
series. The Y ahola soils are associated with the Miller wils in the 
stream bottoms and are made up of soil materials from the same source 
as the Miller, but are laid down more irregularly from overflow waters 
(Fig. 60). Where found together, the Y ahola soils lie nearest the 
stream as a rule, and the Miller farther back. The Yahola soils in­
clude several textural classes ranging from fine sands to clay. They 
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have rapid natural drainge and except for the very light soils are util­
ized to a considerable extent for crop production. They are suited to 
the same crops as the Miller soils, but are less productive as a rule, 
and their loose porous subsoils do not have the favorable moisture­
holding quality of the Miller soils. 

Spur Soils: The Spur soils are light-brown to dark chocolate-brown 
in color, the subsoils being much the same as the surface soils except 
that they are slightly lighter in color. They are calcareous and com­
posed of materials washed largely from the brown upland soils of the 
plains together with some of the calcareous materials beneath those 
soils. Several types, ranging in texture from sandy to clay loam, oc-

Figure 60. Yahola fine sand in Red River Valley. Note the irregular layers that 
characterize this soil composed of soil materials deposited by water. 

cur in this series. The soils occupy bottom land and are overflowed 
occasionally. They are deep, well drained soils, friable, and permeable, 
and are quite productive, though the very light sandy types are not 
highly so. These soils hold large amounts of water and have very 
favorable moisture conditions for crop growth. They are suited to 
many crops and a large part is farmed. The principal crops are cot­
ton, corn, sorghums, alfalfa, and various other crops. 

Frio Soils: The Frio soils occur in the southeastern part of the Roll­
ing Plains area, chiefly along Concho River. They are composed of 
soil materials washed from the limestone soils of Edwards Plateau. 
These soils have been de-scribed as occurring in Rio Grande Plain and 
Edwards Plateau. They are Lrown calcareous soils, highly productive 
and suited to many kinds oJ' crops. TheRe soils arc farmed and irri-
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gated considerably along the Concho River and some other streams. 
Practically all the general farm crops and truck crops do well and the 
soils are especially suited to alfalfa and pecans. 

Rough Broken Land : Throughout some sections of the Rolling Plains 
there are considerable areas of eroded, broken, and hilly land from 
which the surface soil material has been mostly or entirely washed 
away leaving only exposed clay or sandy clay or gravel and sand debris. 
Only a small proportion of this is stony but the surface relief is quite 
similar to that of Rough stony land. The surface of Rough broken 
land is cut by numerous deep and shallow valleys and gullies and the 
slopes are mostly steep and bare of soil and vegetation. One long ir­
regular strip of this land constitutes the eastern escarpment or 
''breaks" of the High Plains at the west border of the Rolling Plains 

, Region. This comprises a steeply descending narrow area reaching 
from the level of the High Plains down to the surface of the Rolling 
Plains. It is cut into by numerous valleys and gullies which extend 
back into the High Plains in canyons and steep-walled valleys, the larg­
est presenting a rugged and picturesque type of landscape. Within the 
main body of the Rolling Plains are also some considerable areas of 
Rough broken land, these as a rule occurring as strips several miles 
wide adjacent to the larger valleys. Some areas of the Red Beds have 
been cut into so deeply by such a complete invasion of valleys and 
gullies that a "bad land" type is well exemplified. The largest of these 
areas lies in the central part of the region. Rough broken land sup­
ports a varied growth of grasses which in many very narrow strips of 
valley bottoms and on ridge crests is quite abundant. Various short 
grasses and grama grass species abound. The land is not suited to 
farming, but is a highly prized grazing land included within many 
cattle ranches. Its rough character affords shelter for livestock dur­
ing inclement weather, and the nutritious grasses in the many narrow 
valleys afford. valuable range forage. 

Soil Utilization 

The development of a successful agricultural industry on the Roll­
ing Plains has been made possible by the large areas of productive soils 
baving characteristics which enable many crops to be· grown profitably 
under conditions of li 'ted rainf ll. There are many kinds of soils 
ranging through near y all textural classes, and they differ in inherent 
productiveness. They also differ considerably in moisture-holding and 
drought-resistant qualities. The crops grown and methods employed 
are based largely on two general classes of soils, the sandy soils, of 
which the Miles fine sandy loam is the chief representative, and the 
beavy soils, represented by the Abilene clay loam. Other extensive 
soils of the Miles fine sandy loam division largely used for farming 
are the fine sandy loams of the Vernon, Foard, Enterprise, and Wichita 
series with some similar soils not as yet mapped. Of the heavy soils 
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of the Abilene clay loam division the Roscoe clay, ~-,oard clay loamr 
and Miles clay loam cover large areas and are extensively farmed. The 
:fine oandy loams throughout the region are used for cotton (Fig. 61),. 
sorghums, and other feed crops, and the heavy soils, though also used: 
for these crops, are in some sections employed largely for small grains, 
mostly oats (Fig. 62), wheat, and barley. The heavy soils where the 
layers are deeply developed and the surface smooth are more produc­
tive as a rule than the sandy soils. Where the surface is very nearly 

·Figure 6L Cotton is an important crop on many soils on the Rolling Plains. 

Figure 62. The Abilene soils of the Rolling Plains are well suited to oats, and in pfaces 
considerable of this crop is grown on the smooth areas of these 

and other soils of heavy texture. 

flat making possible the retention of a large amount of the rain water 
the heavy soils are quite drought-resistant, though if no large reserve 
of moisture has been stored in the subsoils prior to a long rainless 
period, crops suffer, and on the more sloping shallow soils crop pro­
duction may fail. The :fine sandy loams are sufficiently porous and 
open to absorb a large proportion of the rain water, even on sloping. 
surfaces, and the deep heavy subsoils nearly always carry a consider­
able reserve or soil moisture. Therefore, the fine sandy loams are re­
markably drought-resistant. The deep :fine .sands of which some areas. 
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of the Enterprise and Miles series occur, are used mostly for livestoc)r 
grazing. . 

The alluvial soils are quite productive and mostly have excellent 
moisture-holding qualities, though some very light sandy soils, chiefly 
of the Yahola series, are not very good, either in productive capacity 
or in drought-resistance. The alluvial soils are generally better suited 
to corn than are the upland soils. They are used chiefly for cotton, 
corn, sorghums, and various feed crops with some alfalfa in places. 
They are well suited to pecans and some commercial production of 
nuts is made from native trees. 

The Rough broken land is used only for the grazing of livestock on 
the native grasses. 

Though some of the soils of the region retain a considerable propor­
tion of rain water, it has been demonstrated by experiments at the Texas 
Agricultural Experiment Station at Spur that even on very gently 
sloping soils a very large proportion of the water that falls is lost by 
runoff. This loss is facilitated by the rapid dashing type of rainfall, 
which is not readily absorbed by the soils, especially when tliey have 
become hard and packed in long periods of dry weather. Experiments 
have shown that much of this water can be held by earthen barriers or 
terraces until absorbed by the soil and subsoil, and that crop yields are 
thereby materially increased. It was also discovered that much of the 
valuable topsoil is being lost by erosion on the Rolling Plains and that 
terracing is also valuable in minimizing this loss. Considerable areas of 
farmland are now being terraced. 

Terracing has been found valuable even on the soils with nearly flat 
surfaces where the effects of sheet erosion are especially insidious be­
cause the characteristic granular structure of the soils permits gently 
flowing water to remove much soil material without the formation of 
the defacing scars wrought by the gullying type of erosion, and the 
injury may not be noticed until the diminishing crop yields indicate 
that much valuable topsoil has been lost. 

HIGH PLAINS 

The High Plains, also known as the Staked Plains or Llano Esta­
cado, occupy a vast outstanding plateau area of northwest Texas reach­
ing north into Oklahoma and on the west into New Mexico. On the 
east this plateau-plain is sharply outlined in most places by steeply 
descending rough escarpment slopes (Fig. 63), reaching down to bor­
dering areas of the Rolling Plains, which lie several hundred feet lower. 
In the northern part, however, some smoothly sloping areas mark a 
gradual descent to the lower-lying Rolling Plains areas. On the south 
the High Plains merge with slightly lower flats of the Edwards Pla­
teau through gently descending slopes and undulating areas which in 
but a few places assume a well defined escarpment form. The High 
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Plains include all or parts of forty-six counties and comprise a total 
area of about 21,000,000 acres. 

Although the smooth surface of the High Plains appears al­
most perfectly flat it has a, very uniform general slope from northwest 
to southeast, which averages 10 to 15 feet to the mile. Elevations above 
sea-level range from about 3,000 feet in the southeastern part to around 
4,500 feet in the extreme northwestern part. The very nearly flat sur­
face is pitted by many small playa lake basins about 10 to 20 feet deep 
which occupy areas of 5 to 40 acres. They are dry except during and 
after rainy seasons. Stream diseection is mostly very slight except at 
the eastern border, where eastward-flowing head-water drainage of sev­
eral rivers and their tributaries have carved deep valleys and canyons. 
Short distances back from the eastern margin the stream-ways occupy 
shallow smooth-sloped drainage trenches which in a few cases extend 
across the region to the New Mexico line. An exception to this is the 
deeply cut valley of the Canadian River, which, with its bordering 
rolling areas and rough lands, reaches across the entire Panhandle sec-

Figure 63. Rough broken land escarpment leading down from the flat areas of the 
High Plains to the lower-lying Rolling Plains. 

tion and divides the flat surface of the High Plains into two parts. 
Extreme headwaters of the Red, Pease, Brazos, and Colorado rivers 
reach across or nearly across the High Plains in the shallow winding 
swales which originate near the Texas-New Mexico line, but these leave 
the region through narrow gorges in the eastern part. These streamways 
crossing the High Plains have but few local tributaries and contain water 
only after rains. They drain only an extremely small proportion of the 
High Plains, as most of the rain water sinks into the smooth deep soils. 
The small amount of runoff water goes mostly into the playa lake basins. 
The High Plains lie in two main bodies separated by the Canadian 
Valley. These are similar in physiographic character, and in features 
of soils and natural vegetation. In the southwestern part, some areas 
are undulating, due largely to shifting of the loose sandy soils by the 
wind. A plentiful supply of good water is secured from wells in most 
parts of the region. 
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The surface of the High Plains is occupied by two types of vegeta­
tive growth. The northern portions occupied by heavy soils is a typi­
cal short-grass country covered with a very thick growth of buffalo 
grass including some grama grass. The southern part, mainly of 
sandy loam soils, has a plant community composed largely of grama 
and needle grasses with a scattered growth of catclaw shrubs, while 
some areas of light sands sustain a bunch-grass association compris­
ing Andropogons (blue stem or sedge grass) and other coarse grasses 
with some needle grass and others. Associated with the bunch grasses 
in places, there is a thick growth of very small shin-oaks and some 
patches of sand sage ( Artemesia Sp.). 

The climate of the High Plains is of subhumid type. The average 
annaal rainfall, but little more than 20 inches a year in the eastern 
part, decreases gradually westward to about 16 or 17 inches along the 
State line, with only about 15 inches in the southwestern part. Prac­
tically all of the precipitation is rainfall, as there is but little snow. 
The rainfall is often irregular, there being periods of one or several 
years with rainfall much higher than normal while during other periods 
it may be much lower than the average. As a rule, the rainfall is 
heaviest in the spring and summer months and lightest during the 
winter. A considerable amount of the water falls as dashing rains of 
thunderstorms. The average annual temperature is 62° F. in the 
southern part and 56° F. in the northern. The winters are longer 
than in most regions of the state and cold periods with temperahires 
below freezing may continue for several days. Summer temperatures 
sometimes reach to 100° F., though the heat is tempered by the dry 
atmosphere and cool breezes. The northern sections with highest alti­
tude have longer and colder winters than the lower lying southern sec­
tions. In the northern part the growing season is often too short to 
permit maturing of cotton. High winds prevail during the spring 
months, though destructive storms rarely occur. Local hailstorms 
sometimes occur during the summer months. Owing to the high ele­
vations of the region, together with rather warm summers, low humid­
ity, and abundance of bright sunshine, water evaporates rapidly. Dry­
land farming is carried on in practically all parts of the region. 

Agriculture 

The High Plains area in Texas comprises a large and important agri­
cultural region. For many years the only industry was cattle ranch­
ing, as the heavy growth of nutritious grasses provided an excellent 
forage for range livestock. During the early period of settlement the 
soils and climatic conditions were thought to be entirely unsuited to 
the production of farm crops. Sporadic attempts by early settlers at 
growing feed crops, notably sorgo, prove fairly successful and with the 
extension of railroads in the region bringing a larger population more 
land was placed in cultivation. The introduction of grain sorghums 
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provided a drought-resistant crop insuring a fairly certain source of 
grain for feed. These sorghums have been gradually improved and 
have become one of the most important crops in all Eections. Small 
grains, especially wheat, have been found to be highly successful crops 
and a large amount of land is used for wheat, oats~ and barley. These 
crops are confined largely to the northern sections, where the heavy 
soils predominate. Successful farming in the region has been made 
possible largely by the use of drought-resistant crops and by the prac­
tice of methods of dry -land farming designed to overcome deficiencies 
of soil moisture. 

Cotton is not grown generally in the northern section of the region 
on account of the short growing seawn. Damage to the crop by early 
:frost makes successful cotton-g,rowing quite uncertain in the region 
,where the elevation is over 3,500 feet above sea-level. The crop is 
grown extensively in the southern and central parts and in many coun­
ties is the chief commercial crop. Cotton, small grains, and sorghums 
compriEe the chief crops grown in the region. Although rainfall is 
light and irregular throughout all sections, the soils collect and retain 
much of the rain water and are generally quite drought-resistant. The 
natural soil conditions favoring moisture conservation, the comparative 
freedom of crops from parasites and insect pests, and the smooth bodies 
of friable productive soils which allow the cultivation of large areas 
with improved machinery, are factors which go far to make up for the 
disadvantages of the light rainfall. Many other crops are grown in a 
small way on various faTms. These are mostly Sudan grass, sorgo, 
broom corn) fruits, and vegetables. Corn is grown extensively in some 
sections of the southern part of the region. Alfalfa grows well when 
soil moisture is abundant. 

Dairy farming and stock farming are successfully carried on in places 
and apparently the possibilities are good for increasing these indus­
tries. Fruits and vegetables are grown on the farms for home use and 
in places some of these products are marketed in the local towns. 
Agricultural development differs in various parts of the High Plains 
according to the character of the soils and climate, while the presence 
of transportation facilities influences. largely the local development in 
farming. In some counties where cotton or small grains are impor­
tant crops the proportion of land devoted to crops ranges from 25 to 
40 per cent or more of the total land area. In some of the counties 
occl~pied more largely by loose sandy soils the amount of crop land is 
less than 10 per cent of the whole. · 

In some sections, some farm land is irrigated from wells but in most 
parts of the region the water lies so deep as to make pumping rather 
expensive. Cattle ranching continues to be an important industry on 
land not yet used for farming. ·while a large amount of land is farmed 
there remains much good farm land that is as yet used only for grazing. 
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Soils 

On the High Plains normal soil development under a subhumid cli­
mate and heavy grass cover is well exemplified. Erosion has not dis­
turbed vast reaches of the smooth nearly flat lands. Because of this 
favorable condition for soil development great areas of soils here have 
attained characteristics of maturely developed soils. 

The soils have been developed mainly from deep beds of friable cal­
careous clays and sandy clays made up of ancient water-transported 
soil materials brought probably from higher-lying western areas. 

The soils are mostly brown or red, though small spots occur with 
topsoils that are black. 'l_lhe very flat surfaces have the darkest soils; 
the very slightly undulating or nearly flat areas show the largest de­
velopment of brown; and red or reddish-bro·wn colors of either surface 
or subsoil layers are more evident where the surface is sloping, or 
where the soil material is sandy and porous. Texturally the soils of 
the region are divided into two great divisions, the heavy soils, mostly 
clay loams, located mainly in the northern section, and the light soils, 
sands, and fine sandy loams, confined chiefly to southern and western 
parts. 

The normal soils are characterized by thick deeply developed topsoil 
and subsoil layers which merge without a sharp line of contact. The 
surface and upper subsoil layers are not calcareous in the normally de­
veloped soils. The heavy soils developed under a dense short grass 
cover contain a fairly large amount of organic matter, while the sandy 
soils developed under coarser grasses have only moderate amounts of 
this material. The layer of accumulated calcium carbonate, a charac­
teristic feature of normal soils developed in a subhumid climate, is 
located at a depth o£ 4 or 5 feet under the deeper soils. This layer 
consists of pinkish or buff calcareous clay of open <:rumbly structure 
containing a large amount of soft white lumps or masses of calcium 
carbonate. In places the bed is composed of the practically pure car­
bonate. This rests upon the parent-material, or grades into it, but 
contains a larger proportion of calcium carbonate than the underlying 
parent clays. The thickness of the layer of accumulation varies from 
one or two feet to as much as twenty feet or more. Though this layer 
is well defined it merg-es unward with the subsoils and below with the 
parent clays. Howev;r, in. places the subsoils of very sandy soil types 
rest upon, rather than merge with, the carbonate layer, which under 
such conditions is often found to be indurated in the upper portion. 

The soils are generally open and friable, the heavy soils breaking 
down naturally to aggregates of small grains. The subsoils, though 
mostly heavy, are readily penetrated by water. In some areas where 
erosion is sufficient to prevent normal soil development the soil and 
subsoil layers are thin and calcareous, and the underlying layer of ac­
cumulated calcium carbonate, in places not well defined, lies near the 
surface. 
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The alluvial soils are confined to a few very narrow strips along 
some of the shallow draws occupied by the few drainage ways which 
occur in the region. 

On the basis of the soil characteristics, the soils of the High Plains· 
are divided into four groups, each of which comprises one or more, 
series. These are: ( 1) dark-colored soils, including mostly the soils. 
of the Pullman, Potter, and Richfield series; ( 2,) red soils, mainly soil 
types of the Amarillo series; ( 3) light-colored soils, comprising here 
the light sands of the Enterprise series; and ( 4) alluvial soils, consist-­
ing of small bodies of the Spur and Randall series. 

On the soil map the soils of the Dark-Colored Soils division are in­
dicated as the Potter-Richfield grip; the Red Soils as the Amarillo· 
sandy loam group, and Amarillo sands group; and the Light-Colored 
Soils as the Enterprise sands group. The small scale of the map does. 
not allow the slight areas of alluvial soils to be shown. 

The table on page 148 gives the characteristics of the principal soils: 
and the chief crops grown. 

Dark-Colored Soils 

The dark-colored soils group includes mostly the soils of the Pullman,. 
Richfield, and Potte-r series. These soils range from brown to black in 
color and for the most part are represented by clay loam soils with nearly 
flat to undulating surfaces. They are confined chiefly to the northern 
and eastern part of the region. The Pullman and Richfie-ld soils are· 
largely of normal development with thick soil layers, but the Potter,. 
imperfectly developed on sloping surfaces, has only thinly developed soil 
layers. The soils of this group occupy about ten million acres. 

Pullman Soils: The Pullman soils have brown or dark-chocolate­
brown surface soils which grade be-low into subsoils of dark-brown or­
dark chocolate-brown color, the latter changing beneath grarlually into 
slightly lighter-colored material, usually slightly reddish. The subsoils 
grade below, at a depth of 4 to 6 feet, into yellowish or buff calcareous· 
clay containing a large amount of soft almost pure calcium carbonate. 
This is the layer of accumulated calcium carbonate. In places the 
upper subsoil layer is slightly reddish, especially in the shallower soil 
phases. Neither soils nor upper subsoils are calcareous, but the lower 
subsoils contain some calcium carbonate. The soils are of granular 
structure and the subsoils, though heavy, are penetrable and not tough. 
The Pullman soils cover very large areas in the northern part of the 
High Plains. The clay loam texture predominates and with smaller 
amounts of Richfield and Randall soils occupies the main part of nearly_ 
all of the northern High Plains. These important soils have heavy 
clay subsoils. The surface is nearly flat, though there is a gentle but 
almost imperceptible slope in most places. Natural drainage is slow, 
but in a region of such light rainfall, this is an advantage. Much of 
the surface is so nearlY. level that rain water runs off very slowly and, 



Soil groups (Series) 

Plains Upland 
Dark-Colored Soils: 
Fl~iJ~i~1iahtly depressed. 

Nearly flat to und~ting. 
Pullman \ 

Undulating to rolling. 
Potter 

Red Soils: 
Undulating to gently rolling. 

Amarillo 

Light-Colored Soils : 
Undulating. 

Enterprise 

Undulating to billowy. 
Dunesand 

I a.·•at Stream Bottoms. 
~(Subject to overflow. ) 

Spur 

Lake Beds 

Randall 

Principal soils of High Plains 

Topsoil 

Dark-brown to black; 
not calcareous; friable. 

Brown or dark-brow~; 
not calcareous; friable .. 

Brown or light-brown; 
calcareous; thin layers; 
calcareous; friable. 

Red, brown, or reddish­
brown; not calcareous; 
friable . · 

Light-brown or gray, 
not calcareous; loose. 

G r a y, loose, wind­
blown, shifting sand. 

Brown or chocolate­
brown; calcareous; fri­
able. 

Nearly black or dark­
gray; not calcareous. 

Subsoil 

Dark-brown to dark­
gray; not calcareous; 
crumbly. 

Dark-brown or choco­
late-brown, slightly red­
dish in places; not calca-
reous in upper part; / 
crumbly. 

Light-brown or yellow­
ish; calcareous; thin lay­
ers: crumbly. 

Red, not calcareous in 
upper part; crumbly. 

Pale yellow, not calca­
reous, loose. 

Pale yellow or gray, 
loose, incoherent. 

Brown or chocolate­
brown; calcareous; 
crumbly. 

Dark-gray; not calca­
reous. 

Substratum (or 
parent material) 

Accumulated layer of 
calcium carbonate on cal­
careous clay. 

Same. 

Same. 

Same. 

Deep sand. 

Deep sand. 

Clay and sand: 

Clay. 

Chief crops grown 

Wheat, oats, grain 
sorghums, other feed 
crops. 

Same. 
(Cotton in places. ) 

Small grains, grain 
sorghmhs, sorgo. 

Cotton, grain sorghums, 
sorgo and other feed crops, 
in places corn, some small 
grains. 

Nat ural range forage. 

Natural range forage . 

Alfalfa, sorghums, and 
other feed crops. 

Nat ural range forage. 
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therefore, a large proportion is ' absorbed into the soil and subsoil. The 
deep clays hold a large amount of moisture in reEerve to be used by 
crops in dry seasons, and the soils, theref_ore, are quite resistant to 
droughty conditions. The surface of the clay loam is covered with a 
dense growth consisting largely of buffalo · grass (Bulbilis dactyloides) 
and some grama grasses. Coarse grasses with some grama grass occur 
on the sandy soils of the series. The Pullman soils of hea.vy texture, 
chiefly clay loams, are especially valued for small grains, and a very 
large amount of wheat is grown. Grain sorghums and various other 
crops are also produced successfully. A very large amount of these 
soils lie so high above Eea-level that the growing seasons are often too 
short to allow cotton or corn to mature before frost. In the southern 
and central parts these crops are grown successfully, with only occasional 

, losses incurred by early frosts or freezes. Other crops grown to which 
the soils are suited are sorgo, alfalfa, various other feed crops, and many 
vegetables and fruits. Wheat and sorghums are the chief crops grown. 
Much of the land is farmed in large tracts with highly improved power 
machinery. These soils occupy large areas, and much is _not as yet in 
cultivation. 

Richfield Soils: The Richfield soils comprise black topsoils grading 
below into dark-gray or brown subsoils, which at a depth of several 
feet are underlain by a layer in which is concentrated a large amount 
of soft white calcium carbonate. The soils are granular in structure. 
The- surface soils and upper portion of the subsoils are not calcareous. 
These soils, of which the clay loam is the chief soil type, occupy very 
flat io slightly depressed surfaces and have slow drainage. The crops 
which seem to do best are the smdl grains, grains sorghums, sorgo 
and various other feed crops. These are grown to a considerable ex­
tent. The natural vegetation is similar to that of the Pullman soils. 
The soils are highly productive and fairly resistant to drought. The 
clay loam, the principal soil of the series, is underlain by a heavy clay 
subwil. 

Potter Soils: v The Potter soils are shallow calcareous soils (Fig. 64). 
The topsoils are light-brown or gra:yish-brown in color and are under­
lain by yellow or yellowish-brown subsoils. The subsoils are highly 
calcareous and extend down and merge with the parent material witlli 
out much change except that at a depth of one or two feet segregated 
wft and hard lumps of calcium carbonate occur in a layer one or two 
feet thick and indicate the rather poorly developed zone of calcium 
carbonate accumulation. The Potter soils occur on gently rolling and 
sloping surfaces, mostly near the sloping edge of the flat areas of the 
High Plains. These soils are subjected to erosion and the soil mate­
rial does not remain in place sufficiently long to acquire the character­
istics common tg__ the maturely ~~iis of the region. This is 
indicated by the ~hallow soils, calcareous from the sur-
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face downw ud and by the imper.fectly defined layer of accumulated 
calcium carbonate. The natural vegetation is largely bluestem grasses 
(Andropogons), grama, needle, and on the heavier soils some buffalo 
grass. On the eroded areas some small shrubs also occur. The Potter 
soils arc not highly productiYc and as the surface slopes of the heavy 
soils allow the rain water to run off rapidly, crops on these do not gen­
erally withstand droughty conditions very well. These soils do not oc­
cupy a very large proportion of the region. 

Red Soils 

The red soils are represented chiefly by soils o£ the Amarillo series. 
These soils are mostly of sandy textures, and they coYer large areas in 
the southern part of the region. 

Figure 64. Soil pro011e of Potter fine clay loam. Note the soil columns which form 
in the dry soil. This soil is not maturely developed. 

Amarillo Soils: The topsoils o£ the Amarillo soils are red, reddish­
brown or brown in color and grade below into red subsoils. The surface 
and upper mbsoil layers are not calcareous, but the lower subsoil layers 
contain some calcium carbonate, and grade below at a depth of 5 to 
10 'feet into reddish-brown, reddish-yellow, or buff-colored calcareous 
clay containing soft segregated calcium carbonate. This is many feet 
thick in places. In many places the calcium carbonate material liea 
nearer the surface and hardens into rock-like caliche. The Amarillo 
soils are o£ friable structure and the subsoils, while heavy, are easily 
penetrated by water. The surface is smoothly und)llating to nearly 
flat and generally the amount of water lost by runoff is not excessive. 
Probably the most extensive soil of the series is the Amarillo fine sandy 
loam. This soil occupies large areas in the southern part of the High 
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Plains. Probably 6,500,000 acres is a fair estimate of its extent. The 
surface soil is red or reddish-brown and grades at a depth of 12 or 18 
inches into red fine sandy clay, which is underlain at a depth of 3 to 10 
feet by the thick beds of almost pure calcium carbonate in both hard and 
soft masses. The fine sandy loam is undulating to gently rolling. It 
catches and holds a large proportion of the rain water and is quite 
drought-resistant. It supports a heavy growth of grama, needle, and 
other grasses, and in places considerable catclaw (Fig. 65). This soil 
occurs in great bodies with some associated small areas of other soils. A 
large amount of the soil is farmed and good yields of cotton, grain 
sorghums, and various other crops are produced. It is a highly esteemed 
soil, especially suited to cotton and grain sorghums. It is suited to many 
other crops including vegetables and fruits. The Amarillo eands occupy 
a considerable area in the southwestern part of the High Plains. A large 

Figure 65. Amarillo fine sandy loam with typical growth of catclaw. 

part of the soils included in this division consists of Amarillo loamy fine 
sand while the largest proportion belongs to the soil that has been called 
Amarillo fine sandy loam, light phase. These soils occupy about 
3,500,000 acres. The Amarillo loamy fine sand is a brownish-red 
fine sand grading below into a subsoil of red loamy fine sand, which 
at a deoth of several feet re8ts on soft calcium carbonate beds. The 
surface ·soil and subsoil are not calcareous. The surface is gently un­
dulating and the soil absorbs practically all of the rain water. It, there­
fore, supports a rather abundant growth of coarse grasses with some 
grama grass, and is considered good grazing land for cattle. The soil 
is suited to the production of moderate yields of farm crops, vegetables, 
and fruits. The Amarillo fine sandy loam, light phase, occupies a 
large portion of the area shown on the map as Amarillo sands. It is 
included within this division because it consists of a shallow fine sand. 
The surface soil is a light-pink, light-brown, or reddish-brown, fine 
sand grading below at a depth of several inches into fine sand having 
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a deeper red color than occurs in the surface layer. This merges oe­
low at a depth ranging from about 12 to 24 inches with red fine sandy· 
clay. With increase in depth this passes into soft calcareous pinkish• 
clay containing a large amount of soft calcium carbonate. This mate-· 
rial in places consists almost entirely of a solid bed of chalky material: 
containing very little fine earth. The surface soil is very loose and! 
where not covered with vegetation, blows and drifts about in heavy. 
winds. The subsoil, though apparently quite penetrable, is sufficiently· 
dense to allow water to stand in depressions for a considerable periocf 
of time after rains. The surface is nearly flat to gently undulating,. 
and nearly all the rain water is taken up readily by the soil. Small 
shin-oak trees are abundant in places, and the coarse grasses such as 
bluestem grow thickly. The soil is highly resistant to drought and even 
in very dry seasons some crops are produced. The soil is suited to 
grain sorghums, sorgo, cotton, and other feed crop~. In some sections,. 
considerable acreage is devoted to corn and fairly good yields are se­
cured. Not a very great proportion of the soil is in cultivation, though. 
in places many farms are operated. The chief hindrance to its use· 
as farm land is the blowing and drifting of the soil in · the strong· 
spring winds. Often young plants are thus killed and replanting be­
comes necessary. The soil is well suited to vegetables, melons, and• 
other vine crops, fruits, berries, and grapes. 

The virgin soil is still largely used for cattle ranching. It is covered' 
with a heavy growth of bluestem, needle, and various other grasses. 
which afford good pasturage for cattle, and in many places small shin­
oak trees are very abundant. 

Light-Colored Soils 

The light-colored soils of the region consist chiefly of deep sands o{ 
the Enterprise fine sand, dune phase (formerly correlated as Derby fine 
sand, dune phase) and of Dunesand. These soils do not occupy a large· 
proportion of the region, but in the western part they occupy strips 
several miles wide. The soils are shown on the map as the Enterprise· 
sands group. The soils of this group are mainly of ,fine sands many feet 
deep and in places have an accumulated layer of calcium carbonate at a 
depth of several feet. They probably cover nearly one million acres. 

Enterprise Fine Sand, Dune Phase: This soil is a light-brown or gray 
loose fine sand grading below into pale-yellow fine sand many feet 
deep. The soil contains very little organic matter. The surface has 
a dune-like configuration due to having been drifted by winds before 
becoming covered with vegetation. Neither soil nor subsoil is calcare­
ous, though at a depth of several feet some calcium carbonate occurs. 
The natural Yegetation is composed largely of coane grasses, includ­
ing bluesteme, with a small amount of grama, needle, and other grasses. 
Weeds are abundant and in places small shin-oak trees, yucca, artemisia,. 
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and other woody plants occur. This soil is best suited to the grazing of 
livestock and is used for that purpose. 

Dunesand: This consists of loose fine sand almost devoid of organic 
matter which has been blown into low dunes that shift with the recur­
rent heavy winds. The soil is gr.ay or nearly white, changing below 
into pale yellow fine sand many feet deep. Calcium carbonate layers 
lie seYeral feet beneath the surface in many places. The Dunesand is 
almost bare of vegetation, though the intervening depressions between 
the dunes have a growth of coarse grasses, weeds, and in places small 
shin-oak trees (Fig. 66). Vegetation encroaches onto some of the dunes 
and hold the shifting sand in place for a time. The dunesand is sim­
ilar to the Enterprise fine sand, dune phase, but is of somewhat lighter 
color and having little vegetation is shifted about more by the winds. 
Dunesand is used for the grazing of livestock. 

Figure 66. Although a loose drifting sand, Dunesand provides livestock considerable range 
forage even in the driest seasons. "Monahan sands" in Ward County. 

Alluvial Soils 

No stream bottoms occur on the High Plains except in very narrow 
strips along a few shallow draws, which mostly comprise head-water 
drainage ways ·of the Brazos, Red, and Colorado rivers. The soils of 
these bottoms are made up of soil materials washed from local areas and 
are chiefly of the Spur series. They are of very slight extent. Numer­
ous small playa lakes dot the surface of the plains and as they are dry 
most of the time the soils of the lake beds have been included in the 
Randall series. 

Spur Soils: These are brown or chocolate-brown calcareous soils pass­
ing below into subsoils, which, though of very similar character, are 
generally lighter in color and contain little organic matter. The sur­
face is nearly fiat and natural drainage is slow except where the sub-
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soils are sandy and allow free underdrainage. The soils are naturally 
friable and easy to cultivate. The principal crops grown are feed~ 
crops, mostly alfalfa and sorghums. The soils are quite productive 
and are farmed to some extent. 

Randall Soils: The Randall wils occupy the beds of the small lakes, · 
which are dry the most of the time. These lakes occur surrounded 
chiefly by the Richfield and Pullman soils, and range in size from a 
few acres up to 40 acres. The surface soils are very dark-gray, very 
dark-brown or black in color, and are underlain by dark-gray or blu­
ish-gray clay many feet deep. The soils and subsoils are not calcare­
ous and no _ developed layer of calcium carbonate occurs in the soil 
profile. The soils are made up of very fine soil materials washed from 
the adjacent slopes of the higher-lying soils. The surface is flat and 
as the soils and subsoils are dense, water dands for a long time after 
extended rains. The only soil type that occurs is a dense heavy clay. 
This soil is mostly bare of vegetation and is not used for crops on 
account of the abEence of drainage and because of the dense heavy· 
structure, which renders cultivation very difficult. Occasionaly crops 
have been grown on the soil, and the yields obtained showed it to be 
fairly productive. 

Soil Utilization 

Successful agriculture on the High Plains is due to the presence of 
large areas of soils well suited to crop production under limited rainfall. 
The characteristics and features of the dominant soils compensate largely 
for the moisture deficiencies imposed by the climate. 

The prin'cipal soils are inherently productive and suited to a num­
ber of important crops. The characteristics of soil structure are such 
that cultivation is readily accomplished. The soils and subsoils, even 
of the heaviest texture, are quite penetrable to water, air, and plant 
roots. The structural features thus enable not only the ready absorp­
tion of water and · allow it to be held in large quantities in the thick 
heavy layers of subwil and parent-material, but facilitate the with­
drawal of soil moisture by the plant roots, which gain access to all 
parts of the fine earth mass of soil and subsoil. The nom1al soils, 
therefore, have high qualities of drought-resistance. 'l'he smooth nearly 
flat surface of the soils prevents a large proportion of rain water to be· 
lost by runoff, thereby inducing a high degree of moisture conserva­
tion. This topographic feature also enables the farming of large areas 
per unit of man and mechanical power with highly improved farm 
machinery, thus reducing operative costs. 

The various soils of the region differ in textural features and as 
texture influences largely the suitability of soils to kinds of crops, the 
type of agricultural usage is here based to a considerable extent with 
reference to soil texture, in so far as climatic conditions permit. 

The heavy soils are suited to many crops. These consist mainly of 
Pullman and Richfield clay loams, which occupy the greater part of the· 
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northem High Plains, though small amounts of Potter and Amarillo 
clay loams are also associated with them. However, the more north­
ern areas lie at such a high elevation that the growing season is gen­
·erally too short for regular production of cotton and corn. On these 
heavy soils located in the southern and central sectiom, cotton is pro­
duced extensively. Corn is not grown largely, as the grain sorghums, 
naturally more resistant to irregular moisture supply, are grown very 
.successfully and supply the requirements of grain feed for livestock. 
The heavy wils are excellent for the production of small grains, and 
wheat, oats, and barley are important crops. Wheat is grown exten­
sively with the use of power machinery and the Pullman and Richfield 
soils provide one of the important wheat-producing areas of the coun­
try (Fig. 67). The heavy soils also produce various other crops such 

.Figure 67. Harvesting wheat on the High Plains. On the smooth heavy soils great fields 
of wheat are grown with the most highly ·improved types of farm machinery. 

as Sudan grass, sorgo, broom corn, vegetables, and fruits. These crops 
are mostly grown only in such quantities as are required for home and 
local use. Alfalfa docs well when moisture conditions are favorable. 
In Hale, Lamb, and some other counties the soils have responded well 
to irrigation from shallow wells. 

The sandy soils of the region are not so well suited to the produc­
-tion of small grains. The chief soil of this textural group is Amarillo 
:fine sandy loam, which o.ccupies very large areas in the southern part 
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o£ the region of High Plains, though smaller bodies lie also in the 
northwestern part. 'l'his soil is quite productive and drought-resist­
ant. It is well suited to cotton, grain sorghums (Fig. 68), sorgo, 
various other feed crops, vegetables and fruits, and these are the chief 
crops grown. It is on this soil that the greatest extension of cotton­
growing in the west has occurred during recent years. 

The light sandy soils, the Amarillo sands group, consist largely of 
Amarillo fine sandy loam, light phase, which occupies most of a fairly 
large area in the southwestern part of the High Plains. This soil is 
drought-resisting, as all of the rain that falls is absorbed by the soil 

Figure 68. Amarillo fine sandy loam occupies great areas of the south High Plains. It 
produces good yields of grain sorghums, as well as many other crops. 

and. is held stored in the deep underlying heavy clay. Owing to the 
loose structure, the soil drifts during heavy winds and injures the 
young crops. This soil ·is well suited to all the crops grown on the 
typical Amarillo fine sandy loam, but as yet not a large proportion is 
farmed, as it is subjected more to the hazard of wind-blown sand and 
probably not quite so productive. In some sections a considerable 
amount of this soil is successfully used for growing corn. The soil is 
especially suited to grain sorghums, sorgo, cotton, various feed crops, 
grapes, berries, vegetables, and fruits. Of these the general farm crops 
are chiefly grown. 

The very light sandy soils are mainly of the Enterprise series and 
Dunesand. These soils are too light for successful production of most 
crops and are not farmed. On some of the smoother areas probably 
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grapes, berries, plums, and some vegetables would produce fair yields 
if it were possible to prevent drifting of the sand by the wind. 

The Spur soil8, used for alfalfa and feed crops, are Yaluable soils 
but are very limited in extent. 

Figure 69. Erosion rapidly carves gullies in wagon trails on the nearly flat heavily 
grassed plains soils. When the road is abandoned, the native grasses 

attempt to reclaim the worn spots. 

Figure 70. Type of gully erosion that forms on the smooth plains soils if erosion 
is not checked. 

The soils most largely cultivated on account of their great extent 
and value are the Pullman clay loam and Amarillo fine sandy loam, 
though large amount§! of these soils are still used only for livestock 
grazing. 
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Terracing has been found advantageous on smooth areas with only 
very slight slope, as this prevents loss of water carried by runoff onto· 
lower-lying soil areas, and also prevents sheet erosion, which is most 
active on some of the clay loam soils. Injuries by sheet erosion are 
not apparent for a long time so far as surface conditions are concerned, 
but this gradually removes much of the fine soil material and plant: 
nutrients, thus diminishing crop yields and eventually causing gullies 
to form (Figs. 69 and 70). 

In places wind erosion of the light sandy soils has been minimized 
by very deep plowing, wherein the underlying clay has been brought to 
the surface and become mixed with the sand. The clay binds the loose 
sand and prevents it from drifting. It is reported that the results 
have been satisfactory. 

MOUNTAINS AND BASINS 

(Mainly the Trans-Pecos Region) 

The region of Mountains and Basins occupies the extreme western 
part of Texas. It lies mostly west of the Pecos River and with that 
part of the Edwards Plateau also lying west of that stream comprises 
what is generally known as Trans-Pecos Texas. This great area is 
markedly different from any other part of the State. It consists of 
high fiat plains and basins from which rise lofty mountain ranges 
and isolated mountain bodies, reaching thousands of feet above sea­
level. This great basin-highlands area, through which extend outlying 
mountains of the Rocky Mountain system, crosses the western part of 
the State from New Mexico into the Republic of Mexico. It occupies 
over 17,000,000 acres of land in a body covering all or a part of 10. 
counties in Texas. 

The surface of the almost flat basins and plains sections has eleva­
tions ranging from 2,500 to 4,000 feet above sea-level, and the adjacent 
mountains and roughlands rise 1,000 to 5,000 feet higher. 

El Capitan Peak rising to about 9,020 feet above sea-level in the 
Guadalupe Mountains in the northern part of the region is believed 
to be the highest point in Texas (Fig. 71). 

There are three principal mountain areas crossing the region from 
northwest to southeast. These on the eastern side, known as the Front 
Range, consist of Sierra del Carmen, Santiago, Davis, Apache, Dela­
ware, and Guadalupe Mountains, all but the Davis :Mountains consist­
ing of thick strata of hard limestone. They have a regular directional 
trend, which indicates their relation to the area of Cordilleran uplift. 
The Davis Mountains occupy an irregular area occupied by high rugged 
masses of igneous rocks. The Central Range extends across the west­
ern part of the area in a direction parallel to the Front Range, from 
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which it is separated by a vast trough occupied by several basins. From 
this trough near the Rio Grande rises the Chisos Mountains to an ele­
vation of over 8,000 feet above sea-level (Fig. 72). The Central Range 
comprises a series of short ranges and isolated areas consisting mainly 
of the Hueco, Finlay, Quitman, Sierra Diablo, Van Horn, Eagle, 

Figure 71. Guadalupe and El Capitan Peaks mark the southern extension of the rugged 
limestone roughlands of the Guadalupe Mountains. The base of the Guadalupes 

here rests upon the crest of the Delaware Mountains. 

Figure 72. The Chisos Mountains comprise vast protrusions of igneous rocks rising from 
the arid gravel plain of the Big Bend to elevations of more than 

8,000 feet above sea-level. 

Tierra Yicja, Chinati, and Bofecillas Mountains, and :JJesa de An­
guila. These mountains are made up largely of limestone rocks, 
though Bofecillas, Chinati, Tierra Vieja, Eagle, anll portions of Quit­
man are of igneous rocks. 'rhe most westerly of the local ranges con­
sists of the Franklin Mountain:< at the extreme west edge of the area. 
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These consist oi various kinds of rocks, but limestones probably pre­
dominate. The mountains and very rough hilly lands occupy about 
one-fourth of the region. 

Lying between these mountain ranges are the flat plains locally 
known as basins, many of them completely surrounded by mountains. 
The largest of these basins is the Pecos Basin, or Pecos Plain, which 
constitutes an area of several thousand square miles. It is crossed by 
the Pecos River, and extends from the High Plains on the east to the 
Front Range on the west. A series of limestone hills, Rustler Hills, 
bounds Pecos Basin on the west, and separates it from the slightly 
higher areas of the Culberson Plateau, a high rolling plain of soft 
gypsum. Lying between Front and Central Ranges are chiefly the 
Salt Basin (Fig. 73) and Valentine Basin, Presidio Plateau, and 

Figure 73. Salt Basin, occupied largely by deep beds of soft gypsum, lies at an elevation 
of nearly 4,000 feet above sea-level, but is more than 4,000 feet lower than the 

crests of the Guadalupe Mountains shown in the background, 
fifteen miles distant. 

Mar.fa Plateau. 'l'he Salt Basin is a depressed area which has no 
drainage outlet, and great salt lake beds surrounded by slightly higher­
lying beds of soft gypsum occupy much of the land. Salt Basin is 
characterized by the presence of alkaline salts, which are readily recog­
nized as white incrustations on the surface, and the characteristic 
plants here are only those tolerant to alkali. South of the Texas Pa­
cific Railroad the basin area is free of salt or alkali and constitutes the 
Valentine Basin. This basin reaches almost to the Davis Mountains, 
but on the southeast it becomes a slightly higher dissected plain of 
fairly well defined plateau relief, to which the name Marfa Plateau 
is given. The more broken areas of adjacent high-lying very gravelly 
hills comprise the Presidio Plateau. This great area of depression be­
tween the ranges extends on into the Big Bend of the Rio Grande, 
where it is characterized by diverse forms of relief, consisting of minor 
eroded basins dissected by interior-reaching tributaries of the Rio Grande; 
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by eroded areas of "bad land" character; by beds of volcanic ash and 
eroded lava plains (Fig. 740 ; and by a number of isolated mountains, 
chief of which are the Chisos Mountains, the highest peak of which, 
Mount Emory, ascends more than one mile higher than the Rio Grande 
lying in its narrowly grooved valley only a few miles away. The west­
ern basin area, lying between the Central Range and Western Range, 
consists chiefly of Hueco Bolson, a large flat sand plain. 

Several narrow valleys have been cut by streams through the region 
of Mountains and Basins. The chief of these are constricted to gorges 
where the Rio Grande (Fig. 7 5), Pecos River, and other streams have 
cut through rough highlands and moutains. Several short streams of 

Figure 74. Huge rock cinders protrude through beds of volcanic ash and resemble 
fragments of enorntous trees. Near Castolon in the Big Bend. 

intermittent flow originate within the mountain sections, and carry 
drainage water to these rivers. 

The native vegetation of the region is of two general types, one of 
species of grasses which occur in the subhumid region to the east 
under conditions of higher rainfall, and the other of various plants 
which grow only in very dry regions. In the larger areas of basins 
and flat lands, the chief growth consists largely of creosote bush 
( Covillea sp.), or black brush ( Flourensia sp.), the first largely on soils 
that are very thin and dry, and the latter on deeper soils which have 
slightly better moisture-holding capacity. Associated with these plants 
are very slight amounts of grasses, which consist largely of burro, tus­
sock, and tobosa grasses. A few scattered shrubs occur, consisting of 
mesquite, catclaw, buckthorn, allthorn, ocotillo, yucca, and others. In 
places on these flats where runoff water from mountain slopes flows far 



Figure 75. Grand Canyon of Santa Helena in the Big Bend. Here the Rio Grande flows 
through a narrow gorge of solid limestone, the walls rising to a height of 

1,600 feet above the stream. 
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out on the dry lands of the basins, there are large areas covered with 
tobosa grass giving rise to the term "tobosa flats." On the very sandy 
basin lands. the--vegetation is more largely coarse grasses, weeds, and 
mesquite shn1 bs. In the flood plains of valleys mesquite and tornillo 
trees attain fair size and coarse grasses also grow. In some very small 
spots of some flood plain areas as well as in some basin areas, a high 
salt content of the soil is indicated by salt grass and other salt-tolerant 
plants. ln many of the Rrnall basins and narrow valle-ys within the 
mountains there is a fairly abundant growth of grama and other 
grasses (Fig. 76) with Yery few or none of the desert shrubs. 

Figure 76. Some basin lands support a good growth. of grasses and shrubs. Grama, 
tussock, and other grasses in Green Valley on Reeves silty clay loam, deep phase. 

On the igneous-rock mountains and rough lands, more especially in 
the Davis Mountains, there is a fairly heavy growth of several species 
of grama grass, of which black grama and blue grama are the most 
abundant. Aseociated with them in these places are various other 
coarsrr g-rasses (Fig. 77' ). In places on these mountains and in the 
narrow mountain vallc\'s are several species of oak, pine (Fig. 78), 
allll juniper tree~. Thrse trees also grow on some parts of the lime­
stone motmta ins. Dry-lancl plants such as lechuguilla, sotol, mesquite, 
eatclaw, yttcut, buckthorn, sacahuistc, and other woody plants grow 
n·ore or less alntlHI~ntly on the limestone mountains and roughlands 
ami to some extent in places on the igneous-rock roughlands, and in 
very gravelly basins. A Ycry thinly scattered growth of grama, needle, 
and some other gr~sses is found on the limestone mountains, but large 
areas or thc~c ·arc almost cleYoid of grass. 

The climate of the region oi Mountains and Basins is of arid and 
semiarid types. Tn the eastern part of the area the average annual 
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rainfall is 1-± or 1.5 inches a year, but in the central part in the Davis 
Mountain::: sections it is about 17 inches a year. Apparently the higher 
mountains generally receive ~lightly larger amounts of rainfall than the 
main lowland areas, as is evidenced by the heavier grass growth in 
and around the Davis and other mountains. The average annual tern­
perature is about 64° F. in the eastern part, but less than 62° F. in 
the western part, with an aYerage of about 60° F. in the Davis Moun­
tains section. The winters are relatively long as compared with mo~t 
regions of the State. They are marked by periods of long continued. 
cool weather during which the temperatures are at times below the 
freeziJJg point. Snowfall is light. The summers are marked by much 

Figure 77. In many mountain valleys there is a fairly heavy growth of grasses. "Saca· 
huiste" (Nolina) and grama grasses on Reagan gravelly loam near 

Marathon in valley of Glass Mountains. 

sunshine, and frequently rather high temperatures prevail during the 
clay. However, cool breezes with low humidity and a bracing atmos­
phere clue to high altitude tempers the heat. Winter weather is not 
w severe as to require artificial shelter for range livestock. Late 
freezes sometimes · destroy the fruit crop. The rainfall is entirely too 
low to furnish sufficient moisture for the production of crops, and 
where farming is clone it is necessary to irrigate the land. 

Agriculture 

Stock raising constitutes the major industry of the region of Moun­
tains and Basins. This will probably always remain the principal oc­
cupation as the large areas of rough stony lands are not suited for 
any other agricultural purpose. 

Practically all of the land has long been subdivided into large ranch 



Figure 78. Pine timber on crest of Guadalupe Mountains. 
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holdings. Some sections are especially valuable for the production of 
range livestock on account of the fairly abundant nutritious grasses 
and available water supply, but there are large areas so deficient in 
either one or both of these requirements that stock raising is attended 
with uncertainty. On these marginal ranch lands some seasons may be 
attended with sufficient rainfall to produce a fair growth of grazing 
forage, while in other periods moisture may be so deficient and the 
range so bare that it may be necessary to move or feed livestock. On 
many ranches a good supply of water has been provided by sinking 
wells, and by constructing reservoirs to hold storm water. On the 
whole, the most abundant and best grasses are on the igneous-rock 
mountains and roughlands, and tho associated smooth plateaus, basins, 
and valleys. The most favorable grazing conditions are generally to 
be found in the Davis Mountains and sunounding areas including the 
Marfa and Presidio plateaus. In these sections careful attention to 
breeding high-grade cattle has produced a splendid type of beef ani­
mal that is much sought after by stock feeders in other states. Beef 
cattle constitute the principal livestock of the region, though many 
sheep and some goats are also raised in places. In the Big Bend sec­
tion and in the mountainous roughlands along the Rio Grande, a con­
siderable amount of the land is not utilized to much extent for any 
livestock except goats, which are largely the native Mexican unim­
proved native stock, though some improved Angora goats here, and in 
other parts of the region, are successfully raised for mohair. Sheep 
range well on the less rough mountains and other lands in the Davis 
~fountains and adjacent sections. They are of highly improved breeds 
and considerable wool is produced. 

The farming in the region is confined to areas where water is avail­
able for irrigation. Probably not more than 150,000 acres of land, 
less than one per cent of the total, is used for producing farm crops. 
While considerable areas of the smooth lands are productive and suited 
to various crops these remain unuEed except as livestock range on ac­
count of the absence of available water for irrigation or because there 
is at present no economic necessity for bringing this land lmder cul-
tivation. · 

The largest areas devoted to farming are in the H.io Grande and 
Pecos River valleys with irrigation from those streams; in the Madera 
valley near Balmorhea and on Pecos Plain near Port Stockton with 
water from springs and reservoirs; in the valleys in and around the 
Davis ]\fountains from springs; and on the Pecos Plain from wells. 
Many Mexican families living throughout the mountains and valle.Y 
sections produce no small proportion of their food requirements by 
growing corn, beans, and other vegetables, and even wheat on small 
patches of land irrigated and farmed under the ancient temporal sys­
tem. This comprises the cultivation of small patches of smooth land 
so situated that by means of ditches and constructed embankments runoff 
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rain water is diverted from higher slopes and made to flow onto the 
farm land, where, held by earth banks, it is taken up by the soil. 

The crops grown under irrigation are of many kinds, but the larg­
est acreage is devoted to cotton and alfalfa. Corn, sorghums, small 
grains, and other farm crops are produced in the various sections. 
Fruits, and truck crops, are also grow extensively in the El Paso Val­
ley along the Rio Grande, and some truck crops near Pecos are pro­
duced successfully. Apples are produced commercially in a number of 
large orchards near Fort Davis in the Davis Mountains, with small 
amounts of other fr:uits and vegetables. 

The ranching industry in the region represents an admirable adap­
tation of the valuable resources of native vegetation to the uses of live­
stock, for which they ar~ best suited. Besides the valuable grasses avail­
able, which are grazed largely by cattle, many of the other native plants 
such a ~ the various shrubs and woody plants afford valuable browse 
for sheep and goats. In the vicinity of Balmorhea and Marathon large 
amounts of honey are produced from the native plants, largely from 
such plants as mesquite, catclaw, white brush, and many others. 

Soils 

The normal soil of the region are those that have been developed 
on the smooth surfaces of the basins and plains, but on the mountains 
and rough lands erosion has rapidly removed most of the soils and 
there little or no soil development has occurred. 

The soils of the smooth lands reflect the processes of soil develop­
ment under a very dry chmate with a wide range of temperatures be­
tween seasons and with little or no vegetative cover. The normal soils 
of the smooth land· are characterized by light color due largely to the 
small amount of organic matter, and the layers, calcareous by reason 
of insuffieicnt rain to leach them, do not differ greatly but merge to­
gether with no marked change in characteristics. The· soils and sub­
soils are of pronounced open granular structure. They are underlain by 
the well . developed layer of calcium carbonate, in places accompanied 
by soft gypsum, ·which characterizes the normal soils in regions of 
light rainfall. A distinctive characteristic of the soils indicative of 
development in an arid climate is the presence of a thin surface crust 
one-sixteenth to one-eighth inch thick on the surface of the air-dry 
\'irgin soil. This crust is slick on the upper and rough on the lower 
side. It rests on a thin layer of granules one-fourth to one inch thick, 
and this on the hard soil beneath. These soils have been developed 
from ancient fine sediments deposited by wash from mountain areas 
and spread in varying degrees of thickness over deep beds of mountain 
debris consisting mainly of rounded gravel. The very light rainfall 
supporting only slight amounts of grasses has been responsible largely 
for the low organic-matter content. 

The soils of the mountains and rough lands have not developed deep 
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layers, as the soil material is washed away before soil development 
occurs. These soils are largely composed of fine earth in thin layers 
on rocks and lodged in rock debris on slopes and ridges. Soil material 
from the igneous rocks is red or brown and generally is deeper and 
darker than are the soils from limestone. The igneous-rock soil mate­
rials find a deep lodgment in the irregular broken rock material and 
support a heavier growth of grasses than the less abundant fine-earth 
soil materials of the limestone soils. This is probably due to the dif­
ferences of the breaking and disintegration of igneous rocks, which 
form a thick layer of broken . rock pToviding space for holding more 
soil than is held on the hard horizontal limestone strata. 

The alluvial soils aTe of wiry slight extent and are confined to the 
narrow flood plains in the larger valleys occupied by the main streams. 
These soils are made up largely of soil materials transported by flood 
water from the areas of local mountains and rough lands, and from 
the deeper soils of the arid basins. 

The table on page 169 gives the principal soils with their character­
istics and chief crops grown. 

Basins and Plains Soils 

This division of soils occupies 12,500,000 acres, a much larger propor­
tion of the region than the mountains and rough lands. These soils are 
largely of the Reeves series, with smaller amounts of the Reagan and 
Verhalen soils. The Reeves soils are very light-colored, very calcareous, 
and contain little organic matter. The Reagan soils are slightly darker 
and have a heavier growth of grasses. The Verhalen are red or brown 
to reddish-brown and contain moderate amounts of organic matter. The 
Anthony soils are of slight extent and occupy narrow, high terrace 
benches in the Rio Grande Valley. 

Reeves Soils : The Reeves soils have light-brown to ashy-gray calcare­
ous surface soils which grade below into calcareous subsoils of light 
shades of yellow or buff color. In places the topsoil and subsoil layers 
of the very sandy soils are slightly red in color. The subsoils merge 
below with the layer of accumulated soft, nearly pure, calcium car­
bonate, with which, in places, is associated a considerable amount of 
soft calcium sulphate. In the shallow and gravelly soils the upper 
part of this limy layer becomes hard on drying and, in places, the 
broken rock-like caliche fragments occur on the surface and through­
out the soil layers. 

The soils and subsoils are of open structure and allow rapid pene­
tration of air and water. The air-dried soils have a well developed, 
thin, fragile surface crust. The Reeves soils are very extensive and 
are developed under the driest climatic conditions that prevail in the 
region. They are very low in organic matter. The soils of the series 
range in texture from sandy to silty clay loam with some large areas 
of gravelly soils. The silty clay loam is extensive and occupies very 
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Soil Groups (Series) 

Basins and Plains. 
Smooth, nearly flat : 

Reeves 

Reagan 

Verhalen 

Flat old stream benches 
(above overtlow). 
Anthony 

Mountains and Roughlands. 
Igneous rocks; 

Brewster 

Limestone : 
Ector 

Very rough stony lands : 
Rough Stony land 

Flat Stream Bottoms. 
(Subject to overflow.) 

Gila 

Rio Grande 

Toyah 

Principal soils of Mountains and Basins 

Topsoil 

Light-brown to gray: 
calcareous; friable. 

Brown or light-brown ; 
calcareous; friable. 

Calcareous: brown or 
reddish-brown; friable. 

Light-brown; very cal­
careous; friable. 

Red or brown; not cal­
careous; friabl e; mostly 
very stony. 

Light-brown or brown;. 
calcareous; friable; mostly 
stony. 

Either igneous or lime­
stone rocks, some sand­
stone; granite, and vari­
ous others. 

Light-brown or gray­
ish; calcareous; friable; 
(some sail). 

Light-brown or brown· 
calcareous; friable. 

Subsoil 

Light-brown or yellow­
ish; calcareous; friable; 
some gypsum. 

Light-brown or yellow­
ish; calcareous; crumbly. 

Calcareous; red or red­
dish-brown; crumbly. 

Yellow; calcareous; 
crumbly. 

Red or brown; not cal­
careous; crumbly ; stony. 

Ligh l-brown or yellow­
ish; calcareous; stony. 

Broken stone or b e d 
rock. 

Ligh l-brown or gray­
ish ; calcareous; friable: 
(some salt) . 

Light-brown, calcare­
ous; friable. 

Brown or dark-brown ; J Brown or light-brown ; 
calcareous; friable . calcareous; friable. 

Substratum (or 
parent material) 

Calcareous clay on deep 
beds of gravel. 

Calcareous clay on beds 
of gravel or limestone. 

Calcareous clay on deep 
beds of gravel. 

Beds of gravel. 

Bed rock. 

Bed rock . 

Bed rock. 

Layers of sand and 
clay. 

Same. 

Beds of gravel. 

Chief crops grown 

Natural range forage: 
cotton, truck crops, small 
grains, alfalfa . 

Same. 

Same. 

Nat ural range forage . 

Same. 

Same. 

Colton, corn, alfalfa , 
sorghums, truck crops, 
fruit<~. 

Same. 

Cotton, alfalfa, feed 
crops. 
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Soil groups (Series) 

Flat Stream Bottoms-Cont. 
Balmorhea 

Pecos 

Patrole 

Arno 

Principal soils of Mountains and Basins-Continued 

Topsoil Subsoil 

Black or very dark- \ Brown: calcareous: 
brown; calcareous; friable. crumbly. 

Brown or gray; calca­
reou~; friable; (some salt). 

Gray; calcareous; fri­
able; (some salt). 

Chocolate-red or dark­
red; calcareous; friable .; 
(some salt). 

Dark-gray or choco­
late-red, contains gyp­
sum: calcareous: (som<' 
salt). 

Chocolate-red; dense, 
heavy; calcareous; (some 
salt). 

Chocolate-red; calca­
reous ; (some salt ). 

Substratum (or 
parent material ) 

Srme. 

Layers of sand and 
clay. 

Same. 

Same. 

Chief crops grown 

Same. 

Cotton, feed crops. 

Natural range forage . 

Same. 

...... 
-" 
0 

to 
cj 
t" 
t" 
t_l:j 
~ 

z 
z 
9 
,;.. 

~ 
~ 
t_l:j 

>< > 
rJJ 

> 
c;') 
~ 

8 
cj 
t" 
~ 
cj 
~ 
> 
t" 

t_l:j 

>< 
'"d 
t_l:j 
~ 

~ 
t_l:j 

z 
~ 

rJJ 
~ 
> 
~ 

0 z 



THE SOILS OF TEXAS 171 

nearly fiat surfaces throughout the basins and plains areas. The un­
derlying, accumulated, white beds of calcium salts lie near the surface 
of the typical soil but a deep phase of the silty clay loam is composed 
of soil layers two to five feet deep over this material. In some places, 
as in Salt Basin, or in other depressions with slow drainage, the soil 
contains a considerable amount of sodium chloride, but areas of soil 
thus affected are comparatively small. The vegetation of this soil is 
largely creosote bush, with the surface almost bare of grass. On the 
deep phase, however, this bush is of slight extent and there is a larger 
proportion of blackbrush and grass, especially in shallow depressions. 
The grasses are mainly burro and tussock~ with a few others. The 
Reeves :fine sandy loam and :fine sand occupy fairly good-sized bodies 
of land in various sections. These occur on smooth, nearly fiat to un­
dulating, surfaces and have fairly deep soil layers. The vegetation is 
chiefly small shrubs of mesquite, canutilla, yucca, and others, with a 
small amount of weeds and coarse grasses. In places, dune-like areas 
of the sand consist of grains of gypsum which look exactly like par­
ticles of siliceous sand. The Reeves gravelly soils occupy areas. wherein 
the surface soil is composed largely of either rounded gravel (mainly 
of igneous rocks) or material consisting of broken fragments of hard, 
rock-like caliche. The gravelly soils cover large areas. The Rio Grande 
Valley gravel plain, consisting of very high benches of old valley-filled 
debris, is made up almost entirely of very deep beds of rounded gravel 
with very little soil material. The gravelly soils support a very thin 
growth consisting mainly of creosote bush with a few scattered shrubs 
and, in places, some lechuguilla, sotol, and other plants. Reeves chalk 
comprises deep beds of soft gypsum exposed to the surface or with 
only a slight soil layer. It occurs notably on Culberson Plateau and 
in Salt Basin. Vegetation is very scant, though a thin scattering of 
many shrubs occur with some Y eso grass and tussock grass in places 
where there is a thin layer of soil. Numerous depressions occur with 
deeper soils on which various other grasses also make a fairly good 
growth. The Reeves silty clay loam, deep phase, and the fine 'sanely 
loam are suited to a number of crops, and where irrigation water can 
he secured, fair yields of cotton, corn, many vegetables, alfalfa, sor­
ghums, and various other crops are grown successfully. Some irriga­
tion water, containing a considerable amount of soluble salts, has been 
used and found to cause an accumulation of soluble salts within the 
heavier soils where underdrainage is slow, and in some cases this has 
caused adverse conditions for plant growth. The greater proportion 
of the Reeves soils lies in large cattle ranches and is used only for the 
scant grazing' afforded by the native vegetation. 

Reagan Soils: The Reagan soils, already described as occurring in 
the Edwards Plateau, are also found in the Mountains and Basins region 
on the smooth, nearly :fiat~ surfaces of the basins. Developed from old 
sediment, largely over gravel beds, they occur in the eastern and moun-



172 BULLETIN NO. 431, TEXAS AGRICULTURAL EXPERIMENT STATION 

tain sections, where rainfall is slightly higher, and runoff water fron1 
the adjacent highlands provides more moisture than in the larger basin 
areas. Here the soils comprise light-brown calcareous surface soils 
grading below into light-brown or yellow calcareous subsoils which lie 
upon a bed of accumulated calcium carbonate. These soils are asso~ 
ciated with the Reeves soils in places. They contain a larger amotmt 
of organic matter than the Reeves and are slightly darker. The desert 
shrubs are of only slight occurrence and several species of grama grass 
make a fairly thick growth. The silty clay loam CB"lig. 79) and some 
gravelly soils occur, with some shallow phases. The soils are moder­
ately productive and have free drainage. The deeper and less gravelly 
types produce good crops of various kinds under inigation. Only a 
very small proportion of the soil is farmed. Practically all the land 
is used for grazing livestock, for which the moderately heavy growth 
of nutritious native grasses makes the soils well suited. 

Verhalen Soils: The Verhalen soils consist of chocolate-brown or red­
dish-brown surface soils which grade below into red subsoils, and these, 
at a depth of about 3 to 5 feet, rest either on nearly pure, white cal­
cium carbonate-hard in places-or on pinkish calcareous clay con­
taining a large amount of the soft limy material. In places the soils 
and subsoils are calcareous. Verhalen clay and clay loam are the chief 
soils of the series and these occur in the basins~ mostly near mountains 
or other highlands of igneous rocks. The surface is nearly · fiat and a 
typical thick growth of tobosa grass. gives rise to the local term of 
"tobosa fiats" for these areas. In many places the soils are so nearly 
fiat that water stands for a long time after rains. Small amounts of 

· these soils have been farmed by irrigating from wells and fairly good 
yields of a number of crops were secured. The heavy soils appear to be 
well suited to cotton, grain sorghums, alfalfa, small grains, and vari­
ous other crops. Some gravelly and sandy soils of the series occur in 
small areas and these support a thin growth of shrubs and grasses. 

Anthony Soils: The Anthony soils are light-brown in color. The.y 
grade beneath into yellow, crumbly subsoils, which in turn. pass below 
into beds of rounded gravel at a depth of several feet. , These "Soils 
occur on narrow terrace-benches in the Rio Grande Valley. These lie 
high above the bordering flood plains and do not cover extensive areas. 
The silty clay loam and some sandy and gravelly types occur. Practi­
cally none of the soils are cultivated, but with irrigation some of the 
heavier types would probably produce fair yields of various crops. 

Mountain and Roughland Soils 

The soils of the roughland areas are of slight extent, as erosion carries 
away the soil material before soil development occurs, leaving only thin 
layers and pockets of soil material on the rocks. The areas with slight 
soil development and not occupied by rough, stony land are included in 
two series,-the Brewster soils, developed from igneous rocks, and Ector 
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Figure 79. Soil profile of Reagan silty clay loam. 
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soils from limestone. Only the stony soil types of these series occur in 
this region. 

Brewster Soils: 'l'he Brewster soils are red or reddish-brown in color. 
As only the very thin, stony Eoils of the series occur in this region the 
subsoils are not well developed and tho shallow topsoil rests upon either 
bedrock or masses of broken rock fragment~. In a few small areas 
occupying flat po~itions on mountains the soil iF- deeper than on the 
slopes and rests on thin layers of calcium carbonate caliche impoRed 
on bedrock (Fig. 80). In fact, this accumulated carbonate occurs in 
places beneath the yery shallow, ston}' soils as thin la}'ers on the rock 
and as scams extending along cracks clown in the bedrock. The prin-

Figure 80. Soil profile of Brewster stony loam, showing layer of accumulated calcium 
carbonate resting on the igneous rocks. This is on smooth crest of 

Davis Mountains. 

' 
cipal type of the series is the ston~' loam. This occurs on the foothills 
and less rough areas of the igneous-rock mountains (Fig. 81). The 
soil is not calcareous. It is moderately rough and steeply sloping or 
very rolling. Surface drainage is very rapid and much of the rain 
water runs off. The slopes are denuded of soil material about as fast 
as the rocks are disintegrated by weathering. The broken rocks oc­
cupy the most of the surface and facilitate penetration of water into 
the small amount of fine earth that is held by the rocks. The soil, 
supporting a moderately heavy growth of grasses,' of which some of 
the grama species are abundant, with some scattered small shrubs, is 
all in ranches and is considered a valuable grazing land. 

Ector Soils: , The Ector soils, already described as they occur in Ed­
wards Plateau, are also found in large areas throughout the sections 
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oJ' the region of Mountains and Basins. Here these soils occupy the 
less rugged limestone mountains and roughlands. However, only a 
very thin layer of the light-lJrown soil material remains on or in the 
rocks and this contains ·a large amount of small and fine-rock frag­
ments. The JDctor stony lom11 and stony clay loam are the chief soils 
of the series in the region. The principal natural vegetation com­
prises shrubs and woody plants consisting largely of sotol, lechuguilla, 
cacti, yucca, candelilla, cenizo, catclaw, buckthorn, and others. Gua­
yule, the plant from which rubber is extracted, is found growing al­
most exclusively on these soils. Candclilla, a -raluable wax producing 
plant, grows abundantly on the Ector soil' in places. Although this 
land affords but a scant 8upply of range forage, it is all in large 
.ranches. However, many small valleYs anr1 draws occur in which a 

Figure 81. Brewster stony loam occupies the less rough areas of the igneous rock 
roughlands. Davis Mountains near Alpine. 

deep accumulation of soil supports a fairly heavy growth of grasses 
and shrubs and these comtitnte a valuable addition to the pastnrage. 

Rough Stony Land: l:Jnder this designation is placed the very rough 
and stonY mmmtain and hillv land on which occurs very little soil. 
The mountain~, rising Rcvcral thousand feet atJo\·e the basins in many 
places, hare steep slopes, wmc precipitous bluffs, narrow canyons and 
valleys, peaks and small areas o[ rolling talJle-lanc1s surmounting the 
slopes of some of the highlandR. Hock outcrops and cliffs of bare 
rock arc prominent and the surJ'acc generally is occupied by large and 
small bowlclcr8 and rock fragments. Here there are two general kinda 
of Hough stony Janel, one made up o E igneous rocks (Fig. 82), and the 
other of limestone (Figs. 83 and 84), each occupying large areas. On 
the igneous-rock formations there is considerable grama and other 
grasses, bnt on the limestone rocks grass is le8s abundant. Various 
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shrubs occur in all sections and in places oak, pine, and juniper trees 
grow. Nearly all the Rough stony land is used for livestock grazing, 
chiefly for cattle, but also for wme sheep and goats. The igneous-rock 
land is considered more valuable for grazing than the limestone land 
on account of the more abundant growth o.f grasses. 

Some mountain areas, too high, rough, and steep for cattle, are 
ranged O\'Cr by goats. 

Figure 82. Rough stony land of igneous rocks. Chinati Mountains in Presidio County. 

Rough Broken Land: This type of lanu consists of rough, eroded, and 
deeply gullied slopes and hills where most of the surface soil has been 
washed away leaving formations of bare clay, shale, or general debris 
of unconsoliclatecl materials with little or no stony material. Such 
areas occur in some o.f the basins, the largest areas being located in 
the Big Bend section. This is a typical "bad land" condition, wherein 
very little vegetation occurs. The areas of this type of land are rela­
tively small. 

Alluvial Soils 

The alluvial soils of the Mountains and Basins region, though not 
extensive, are valuable. The largest areas occur along the Rio Grande, 
the Pecos River, and in the local stream valleys. 'l'he alluvial soils lie 
in narrow valleys, and in the aggregate, constitute but a very small pro­
portion of the total land area o.f the region. The soil materials making 
up the soils in the Rio Grande and Pecos Valleys have been transported 
from arid regions and some contain a relatively large amount of soluble 
salts, though where free drainage exists and irrigation water does not 



THE SOILS OF TEXAS 17'i 

contain a large amount of salts, excessive amounts are not accumulated. 
The soils are calcareous, deep, and contain moderate amounts of organic 
matter. Overflows are infrequent, as the waters are held largely under 
control in reservoirs on the upper reaches of the larger streams. Some 
of the soils have very slow drainage from either the surface or beneath. 

Figure 83. Rough stony land of limestone. Crest of Guadalupe MountaiQs from 
El Capitan Peak, ~hest-point-i-n-'I'ext>,.. 

Figure 84. Rough stony land of Mesa de Anguila, a limestone ridge through which the 
Rio Grande has cut a narrow gorge 1,600 feet deep. 

'l'he soils of the Rio Grande Valley are prevailingly brown in color 
and belong "in two series, the Gila and Rio Grande. Along the Pecos 
River they are light-colored or reddish and are of Pecos, Patrole, and 
Arno series. The local, narrew mountain valleys are occupied by dark 
soils of Toyah ancl Balmorhea serie8. 



178 BULLETIN NO. 431, TEXAS AGRICULTURAL EXPERIMENT STATION 

Gila Soils: The Gila soils comprise grayish-brown, light-brown, or 
brown surface soils grading below into subsoils of much the same color, 
though of slightly lighter shades. 'l'he soils are of friable structure, 
calcareous, and contain only moderate amounts of organic matter. Sev­
~ral soils are included in the series, these ranging from fine sand to 
clay. The fine sand and silt loams are probably the most extensive. 
The surface is smooth and drainage is moderately free except in some 
of the heavier soils in slightly depressed areas. Some of the soils con­
tain an excessive amount of soluble salts in slowly drained positions 
or where the use of irrigation water has been excessive. By draining 
and flooding, the salts are sometimes removed and the land freed of 
the injurious accumulations. The Gila soils lie in strips of land one­
fourth to two or three miles wide in the Rio Grande Valley in El 
Paso, Hudspeth, and Presidio counties. The soils are already utilized 
for. farm crops by irrigation from the Rio Grande; the upper valley 
receives water from the Elephant Butte reservoir, while in the areas 
farther down stream it is secured from the river direct. The soils are 
quite productive and are suited to many crops. Cotton, corn, alfalfa, 
small grains, fruits, and vegetables are all grown successfully. 

Rio Grande Soils: The soils of the Rio Grande series in this region 
are very similar to those located in the Lower Rio Grande Valley in 
the Rio Grande Plain, which have already been described. Here the 
soils are light-brown, deep, calcareous soils underlain by subsoils of 
much the same character but lighter in color, and in places the heavier 
material has interbedded layers of sandy texture. The soils are con­
fined to very narrow strips of land comprising the flood plain of the 
river below the entrance of Los Conchos River from Mexico. The 
water of that stream does not contain a large amount of soluble salts 
and probably the sediments it transports are also fairly free of this 
material. This may account ;for the freedom from salts in the well 
drained soils along the Rio Grande below the confluence of the streams. 
Rio Grande soils are quite similar to Gila soils, but under natural con­
ditions, contain much less of the soluble salts. The Rio Grande soils 
are quite productive and are utilized by irrigation from the river. The 
sandy and silty textures predominate. Many crops are successfully 
grown. The soils occupy only a few very small strips of land in the 
region. 

Pecos Soils : The Pecos series includes dark-gray or grayish-brown 
soils with somewhat light-colored subsoils which, :in places, are mot­
cled with yellow and rusty-brown colors. 'l'he lower subsoils are of 
heavy, stiff, red clay which, in many places, contain crystals of gypsum. 
These soils occur in the narrow flood ulains of the Pecos River and 
are not extensive. The surface is ne;rly fiat and underdrainage is 
generally slow, especially beneath the clay type. The water rises 
within a few feet of the surface in the lowest areas. In places soluble 
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salts are abundant and artificial drainage is required to free them of 
these harmful constituents. The better drained soils with the lowest 
amounts of salts are farmed to some extent under irrigation from 
Pecos River. Cotton, alfalfa, grain sorghums, and other crops pro­
duce good yields under the most favorable conditions. 

Patrole Soils: The Patrole series comprises ashy-gray soils underlain 
by lighter-colored subsoils which, in the lower part, rest on stiff, choc:o­
late-red clay containing gypsum crystals. The surface is nearly fiat 
and underdrainage is very slow. The soils and subsoils contain a high 
percentage of salts in places. The Patrole soils are located in the 
Pecos River Valley and are not extensive. They are used mainly for 
pasturage. 

Arno Soils: The Arno series consists of soils that are light to dark 
chocolate-red in color that are underlain by chocolate-red, heavy clay 
subsoils, which, in places, contain layers of fine sand. These soils are 
nearly fiat and have slow underdrainage. They are the most extensive 
soils of the Pecos flood plain but are not used much for farming. The 
soils require better drainage to free them of salts and thus render 
them more suitable for crops. 

Toyah Soils: The Toyah soils have brown or light-brown surface soils 
underlain by brownish subsoils, which, at a depth of several feet, rest 
on beds of gravel. The fine sandy loam and silty clay loam are the 
chief soils of the series. The soils have free underdrainage and are 
highly productive. They are well suited to many crops and comprise 
~he chief soils in the highly developed irrigation district at Balmorhea, 
.vhere water from springs and from a reservoir containing impounded 
mountain storm water is used for irrigation. Cotton, corn, alfalfa, 
sorghums, and other crops are successfully grown. The valleys of 
Davis Mountains are occupied by Toyah soils. Small areas of Toyah 
soils in the narrow valleys of the Davis Mountains are used under 
irrigation from springs and wells to produce vegetables and fruits, and 
apples are produced commercially in a number of fine orchards 
(Fig. 85). 

Balmorhea Soils: The Balmorhea soils have black topsoils with 
yellow or brown subsoils underlain by chalky calcareous clay. The 
Balmorhea clay is the chief soil. It contains a rather large amount 
of organic matter, and in some places, this is so abundant as to re­
semble a muck soil. It has a fiat surface, but owing to gravel beds 
beneath, it has moderately free drainage. It is of slight extent and 
occurs in association with the Toyah soils and with them is used un­
der irrigation tor about the same crops. It produces good yields of 
various crops and is highly prized as an alfalfa soil. 



180 BULLETIN NO. 431, TEXAS AGRICULTURAL EXPERIMENT STATION 

Soil Utilization 

Large areas of the soils of the region of Mountains and Basins are 
unsuited to growing farm crops on account of the very stony or grav­
elly condition. In the smooth-basin areas the soils that are well suited 
to crops are mostly unused because of insufficient rainfall or lack of 
water for irrigation. 

The principal soils farmed under irrigation are the Gila and Hio 
Grande soils in the Rio Grande Valley; the Toyah and Balmorhea soils 
in the Madera Valleys and in the Davis Mountain valleys; the Pecos, 
Patrole, and Arno soils in the Pecos River Valley; and some Reeves 
soils in the Pecos Plain near Fort Stockton, Buena Vista, Imperial, 
Grandfalls, Barstow, and Pecos. 

Figure 85. Apple orchard on Toyah soils in Limpia Valley near Fort Davis. 

These soils range in texture from fine sands to clay and, therefore, 
are suited to many kinds of crops, but those of the heavier textures 
are somewhat stronger and better suited to small grains. 

The principal crops grown on most of the soils are cotton and al­
falfa. :Many other crops are also grown, including vegetables, fruits, 
and wheat, on the Gila soils in the El Paso Valley, fruits and vege­
tables on the Toyah soils in the Davis Mountains, oats on Reeves soils 
near Fort Stockton and Barstow, and cantaloupes and other truck crops 
on Reeves soils near Pecos. Corn and many other crops do well on 
these soils under irrigation; cotton leads in acreage. 

Where underdrainage is very slow, salts accumulate in some of the 
soils to the point where crops are injured, especially where the irriga­
tion water contains a rather high percentage of the salts. Soils that 
have had a high accumulation of these salts in places are the heavier 
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soils of the Gila series and soils of the Pecos, Arno, Patrole, and Reeves 
series. The injurious salts have been washed out of some of the soils 
-mainly some of the Gila soils-by flooding the land and allowing 
large amounts of water to stand on the surface and pass through the 
soil until the salts are dissolved and leached out. Also, by artificial 
drainage in places the soils have been rendered less susceptible to salt 
accumulation. The Toyah, Balmorhea, and Rio Grande soils have not 
accumulated much of the salts, as they have good underdrainage, and also 
are mostly irrigated by water that has a low percentage of the salts. 
The Reeves silty clay loam, deep phase, is farmed and irrigated from 
springs near Fort Stockton and there has been no injury from salts, 
but this soil and Re-eves fine sandy loam, and also Pecos, Patrole, and 
Arno soils, irrigated from Pecos River when the water in the stream is 
low, are all sometimes adversely affected by accumulation of salts. 

The Reeves silty clay loam and gravelly loam are shallow and not 
generally suited to producing high yields of crops, even with irriga­
tion, and are practically unused for farming. The Verhalen clay loam 
and clay, Reagan clay loam and Reeves silty clay loam, deep phase, 
are productive soils on which various crops could be grown more largely 
if water for irrigation could be secured. Probably some areas of these 
and other soils could be irrigated from wells or from reservoirs built 
to impound storm water. 

All of the mountains and roughlands, as well as most of the basins 
and plains soils, are utilized for stock raising. The soils and Rough 
stony land of igneous rocks, with the associated valleys, are the best 
suited for livestock because of the heavier growth of nutritious grasses. 
Cattle are grazed in practically all sections but the soils of Brewster 
and Reagan series and associated roughlands of igneous rocks support 
a large number per unit of land (Fig. 86). Sheep also do best on 

Figure 86. Hereford cattle grazing on Reagan silty clay loam, near Alpine. 

these soils but they adapt themselves to rougher lands not so well suited 
to cattle. Many sheep are raised and ranged in various sections but 
the largest development of this industry is at present in the Davis 

• Mountain region and vicinity. Goats do well in the roughland areas 
and valleys owing to their ability to browse over the roughest lands 
and adapt themselves to deficiencies in water supply, and are raised in 
some of the more inaccessible areas. Ranching on the soils and Rough 
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stony land areas that support a good growth o£ grasses is highly suc­
cessful, and the ranch landR are well fenced, watered, and equipped 
with good buildings (Figs. 87 and 88). 

In a region of light rainfall, it i~ surprit:ing to observe the large 

Figure 87. Typical ranch home at the east edge of Chinati Mountains. 

Figure 88. Storm water is collected in earthen reservoirs for the use of livestock on 
the ranches in Davis Mountains. 

amount of rain water that is lost by runoff, with the consequent severe • 
soil injury caused by erosion. Much of the rain falls in sudden, dash­
ing thunderstorms at seasons when the soils are dry and hard. The 
hard soils, even on gentle slopes, do not quickly absorb the short de-
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luges of •water and the moderate vegetative cover does not greatly 
check the flow. Therefore, a large proportion of the natural supply 
of water is lost, and in passing off the land it rushes down old stock 
trails, roads (Fig. 89), and other worn places and gouges deep gullies, 
which become larger during every rain. In this way considerable areas 

Figure &9. Through erosion, gullies quic'!.ly form in roadways on the nearly flat soils, and 
if these are not checked much valuable grazing land is destroyed. 

formerly compnsmg good grassland have been denuded of a large 
amount of soil and rendered almost useless for grazing or for any 
other purpose. 

A few ranchers have demonstrated the value of conserving the water 
by an adaptation of the' old temporal system of irrigation where by 
the construction of earthen banks the runoff water has been diverted 
to smooth grasslands. This has been found an effective means of in­
creasing the growth of range grasses (Fig. 90) and al~o reduces the 
damage caused by erosion. 

Figure 90. This heavy growth of valuable range grasses has been produced by watering the 
Iand with runoff rainwater deflected from gullies by constructed earthen banks. 
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SUMMARY 

Texas has a land area of about 168,000,000 acres. The surface is 
mostly smoothly rolling, though in various sections. nearly every form 
of land relief occurs, ranging from nearly flat to hilly and mountain­
ous. From sea-level at the coast the surface rises gradually north­
westward to more than 4,000 feet above on the plains 600 miles dis­
tant. The main rivers which drain the State pursue a general south­
easterly course. 

Texas is occupied mainly by divisions of three important physio­
graphic provinces ot continental scope: the Coastal Plain in eastern and 
southern Texas; the Mountains and Basins region of the extreme west­
ern part; and the Great Plains constituting a vast area between these. 
These provinces in Texas are naturally divided into 11 smaller regions, 
each characterized by distinctive features of suwace relief, soils, and 
natural vegetation. 

The natural vegetation of Texas consists of timber, mainly confined 
to large eastern areas, bunch-grass communities on the humid prairies 
and sandy plains, and short grasses on the heavy soils of the plains. 
Desert shrubs characterize the arid basin lands of the west. 

The climate of Texas, subtropical in the Coast sections, becomes 
gradually cooler passing northward, and 600 miles distant the High 
Plains areas, with an average yearly temperature of around 56° F., 
have a frost-free growing period averaging only about 175 days a . year. 
Precipitation in the extreme eastern part, averaging around 50 inches 
a year, decreases gradually westward to about 10 inches in a distance 
of little more than 500 miles. The . State is naturally divided into 
four north-south moisture belts determined by the supply of available 
soil moisture, which is reflected by the developed characteristics of 
soils and by the types of natural vegetation. The eastern belt, the 
humid region, occupies approximately two-fifths of the State; the sub­
humid, immediately west, covers an area of about equal size; while 
the semiarid and arid regions in the extreme west include the re­
maining one-fifth. 

Agriculture is the chief industry of Texas and some years the prod­
ucts of the soil have amounted to around one billion dollars in value. 
Practically all of the land of the State is useful for some form of 
production. Approximately 20 per cent of the total land area is used 
for farm crops_, the remainder being used chiefly for stock raising and 
timber products. Cotton is the chief crop and is grown in nearly all 
farming sections. · Corn is grown largely, though grain sorghums are 
grown instead over large western areas. Small grains, chiefly wheat, 
oats, and barley, are important crops in the central and northwestern 
sections, and rice is grown in t})e southeastern section. Truck crops, 
including many vegetables and fruits, are grown universally and by 
specialized effort in some sections. Citrus fruits are produced in the 
extreme southern sections. Range cattle are raised over great areas 
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of the west and to some extent in eastern sections. Goats and sheep 
are raised in large numbers, especially in Edwards Plateau and other 
western roughlands. 

The soils of the State are of many kinds. They include all textural 
classes from sand to clay, though fine sandy loams, clay loams, and clay 
textures predominate. The humid region of Texas is occupied by Pedal-

. feric soils, while those of the other regions are of the Pedocalic group. 
The Pedalfers, developed under conditions of relatively abundant mois­
ture, are leached and the normal soils are free ·of calcium carbonate except 
on eroded calcareous parent-materials where the imperfectly developed 
soil layers still retain a portion of the limy maMrial. The soils known 
as Pedocals are developed in regions of limited moisture and the nor,­
mal soils are characterized by the presence of a layer of calcium car­
bonate within the soil profile. These two major divisions of soils are 
made up of soil series which consist of a number of soil types differ­
ing chiefly in the texture of the topsoils. Soil surveys in various parts 
of the State have established more than 100 series of soils, which in­
clude over 500 soil types that have been classified and mapped. The 
many soils have a wide range in degrees of productiveness and in suit­
ability to crops. 

Each of the 11 regions in Texas is occupied by related groups of soils 
having characteristics and features that have been determined by the 
regional and local factors of soil development, which are chiefly, the 
character of surface relief, climate, natural vegetation, and parent­
materials. 

The Coast Prairie, a nearly flat coastal belt of some 8,000,000 acres, 
includes large areas of smooth, productive soils, largely unused in the 
eastern part because of high rainfall and slow drainage. The chief 
soils are of Lake Charles, Edna, Katy, Hockley, Harris, and Galves­
ton series. The Lake Charles soils are dark-gray to black and mainly 
represented by the clay soil. The Edna, Katy, and Hockley soils are 
light-colored soils, mostly fine sandy loams with dense clay subsoil~. 
The Harris soils are low, wet, marshy or semi-marshy soils of the 
coast fringe, while the Galveston soils, mainly light, fine sands, are 
confined to coastal borders and islands. The Lake Charles soils are 
highly productive and on them is grown much rice, cotton, corn, truck 
crops, and figs. The Hockley, Katy, and Edna soils are less produc­
tive but are cultivated to some extent. The Harris and Galveston 
soils are not well suited to most crops. The most productive soils of 
this region require more drainage for their best use. 

East Texas Timber Country comprises (with East Cross 'l'imbers) 
an area of about 26,000,000 acres in eastern Texas. The upland sur­
face is undulating to rolling and is occupied by two general divisions 
of soils: (1) light-colored, fine sandy loams and fine sands with fri­
able or crumbly clay subsoils, mainly of the Kirvin, Bowie, Norfolk, 
Ruston, Caddo, and other series, with some red soils of the N acog­
doches series; and ( 2) light-colored soils with dense, heavy clay sub-
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soils, chiefly of the Susquehanna and Lufkin series. All of these soils 
are of moderate productiveness, the dense subsoil group being gener­
ally somewhat less suited to most crops. The soils are susceptible to 
improvement and fertilization. Many of the soils are subject to severe 
erosion. The chief crops grown on the many farms are cotton, corn, 
truck crops, and fruits. The better soils are well suited to vegetables 
ancl fruits and moderately well to cotton and corn. 

The Blackland Prairies comprise some 11,000,000 acres of dark soils 
in eastern Texas. These consist largely of soils of the Houston series, 
which are black calcareous granular soils naturally of high produc­
tiveness. Smaller areas of ViTilson soils also occur, and these, though 
productive, are not calcareous and on drying become hard and crusted, 
thereby being more difficult to cultivate. The clay textures predom­
inate and Houston black clay occupies the main part of the main 
prairie while the 'Wilson and Crockett soils are more abundant on the 
minor prairies. The soils of the Blackland Prairies are very exten­
sively used for the production of cotton with smaller amounts of corn 
and small grains, to all of which these soils are well suited. 

Erosion has injured much of the soils of this region, and the in­
herent productiveness has been greatly reduced in many places by this 
agency of soil destruction. 

A very large proportion of the soils is used for cotton, making this 
the most important cotton-producing region of the State. 

The Grand Prairie reaching from central to northern Texas com­
prises an area of about 7,000,000 acres. The soils, chiefly of dark color, 
are developed over hard limestone strata and in many places are shallow 
or stony, while associated areas of rough limestone hills and slopes also 
occur. The San Saba (black) and Denton (brown) soils are the most 
extensive, while the CrawfQrd (red) and Brackett (brown or light­
colored) are less abundant. The clay soil types prevail. The soils, 
where deep, are quite productive and are used chiefly for wheat, oats, 
cotton, and various feed crops. Stock farming and ranching occupy the 
less productive and stony lands, cattle and sheep comprising the prin­
cipal livestock. 

West Cross Timbers is a region of about 7,000,000 acres in extent 
in northern Texas. It is covered with oak timber with some prairies 
on the western margin and some isolated prairies within the timbered 
areas. The timbered soils are chiefly sandy soil types of Windthorst 
and Nimrod series, the former having red and the latter yellow sub­
soils. The prairie soils are mainly heavy soils of Denton, Brackett, 
and other similar series. 

The Windthorst ancl Nimrod soils are largely cultivated and pro­
duce moderate yields of cotton, corn, grain sorghums, peanuts, truck 
crops, and fruits. The heavy prairie soils produce cotton and the small 
grains mostly. The stony rough land areas are used for range live­
stock. 

The Central Basin occupies a relatively low area of about 2,000,000 
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acres in central Texas, wherein the soils, largely of shallow and stony 
character, have been developed chiefly from crystalline rocks, and in 
places from limestone or sandstone. These soils are generally of red 
color, and where deeply developed, are quite productive, but the shal­
low and stony soils are of low productiveness and are used mostly for 
range livestock. On the better soils the land is used mainly for 
the production of cotton, sorghums, and other feed crops, and for 
some oats and wheat. The better agricultural soils are chiefly the fine 
sandy loams of the Tishomingo, Pedernales, Katemcy, and Lancaster 
series. 

Rio Grande Plain comprises the wedge-shaped area extending from 
the south-central to the most southern point of the State. It consists 
of a smooth undulating to rolling plain of about 22,000,000 acres. 
The soils, of many kinds, are characteristic of subhumid conditions 
and are of five general groups. The dark soils, largely of Victoria, 
Goliad, Orelia, and other series occupy jmportant areas, are highly 
productive and the texturally varied soils are suited to many different 
crops. 

The red soils consist mostly of sandy soil types of Duval and Webb 
series. These are productive soils suited to cotton, sorghums, truck 
crops, and fruits. The light-brown soils of Uvalde, Maverick, and 
Zapata series are largely thin and shallow, and best suited to grazing, 
but where deeply developed they are very productive. The light-col­
ored soils comprise sandy soils mainly of the Brennan and N ueces 
series and are of moderate productiveness and suited to cotton, feed 
crops, vegetables, and fruits. The semi-marshy coast lands are of the 
Lomalta and Point Isabel series and are generally not well suited 
to crops. 

The Rio Grande Plain lies in a region of light rainfall and in the 
western part irrigation is necessary to insure successful farming. Cot­
ton, the chief farm crop, is grown extensively on the dark soils and 
red soils, and grain sorghums, sorgo, and other feed crops do well. 
Truck crops and fruits are important crops on many of the soils, espe­
cially where irrigated. Citrus fruits are grown successfully, largely 
in the Lower Rio Grande Valley, where the fine sandy loams of the 
Victoria, Hidalgo, Willacy, Duval, Brennan, and some other less im­
portant seric& seem to be the best suited. Large areas of almost all 
of the soils, especially in the western part, are used only for raising 
range cattle on large ranches. 

The Edwards Plateau, a high greatly dissected limestone plain of 
central-west Texas, comprises about 22,500,000 acres of rolling to 
hilly land occupied mostly by clark shallow stony soils. and Rough stony 
land. In the eastern section the plateau reaches well into the humid 
region and the soils are mainly of Denton, San Saba, and Brackett 
series. The central section lying within the subhumid climatic belt 
has dark soils mostly of the Valera series. The western section is 
characterized by brown and light-brown soils chiefly of Ector and Rea-
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gan series. Rough stony land and shallow stony soils are extensive in all 
sections. The clay and clay loam soil textures are prevalent. Only in 
the eastern part, mainly the eastern section and the easter·n part of 
the central section, is rainfall sufficient to permit farming. The deeper 
soils, though not of great extent, are used in places for the production 
of cotton, wheat, oats, and sorghums, and various other feed crops, to 
all of which the soils are well suited, and good yields are secured 
where soil moisture is adequate. The soils of the region support a 
growth of valuable grasses and browse plants and the land is all in 
ranches, on which are raised cattle, sheep and goats. This region is 
especially well suited to sheep and goats, and large amounts of wool 
and mohair are produced. 

The Rolling Plains, an important agricultural area of about 24,500,000 
acres, is in northwest Texas. The surface is undulating to rolling 
and some is quite hilly and broken. Large areas are occupied 
by red or reddish-brown soils, of which the fine sandy loams predom­
inate. Of these the Vernon, imperfectly developed from Red Beds, 
comprise red calcareous soils that have been severely cut by erosion in 
many areas. The . Miles soils, also developed over Red Beds and from 
unconsolidated clay and sandy beds, are more deeply developed and 
are generally noncalcareous in the upper layers. A smaller proportion 
of the region is occupied by a group of dark soils, of which the Abi­
lene, Roscoe, and F'oard are the main series, with clay loam and clay 
soils predominating. The deeper soils are largely used for cotton, sor­
ghums, and various feed crops with considerable wheat, oats, and bar­
ley also produced on the soils of clay loam and clay textures. · Suc­
cessful agriculture has. been made possible by the productive drought­
resistant soils. A very great proportion of the region is in large cat­
tle ranches, and all of the less suitable farm land as well as large 
amounts of deep productive soils provide range for livestock. The 
soils, especiall'y of the Vernon series, are subject to very injurious 
erosion. 

The High Plains comprise a high plateau-like, very smooth area of 
21,000,000 acres in northwest Texas. The principal soils are of the 
Pullman, Richfield, and Amarillo series. Of t4ese, the clay loams oc­
cupy the most of the northern half of the region and the sandy soils, 
chiefly of the Amarillo series, the southern. The soils are highly 
drought-resistant and the clay loams are largely used for small grains 
(mainly wheat), grain sorghums, and some cotton, while the heavier 
sandy soils consisting largely of Amarillo fine sandy loam are used ex­
tensively for cotton, grain sorghums, and various. other feed crops. 

The region of Mountains and Basins comprises the extreme western 
part of the State, having an area of 17,000,000 acres. The nearly fiat 
plains and basins are of arid character while the associated mountains 
.receive slightly more rainfall and support a better growth of grasses. 
The soils of the basins are light-colored and mostly of Reeves series, 
with some darker-brown and red soils of Reagan and Verhalen series. 
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The mountains and highlands are largely of Rough stony land, with 
the less rough areas of igneous-rock formation occuped by red soils of 
Brewster series, and the limestone lands of the Ector soils. Cattle 
ranching, with some sheep and goats, comprises the chief use of the 
soils and roughlands. Some of the alluvial soils and smooth basin 
areas are farmed where water for irrigation is available. Cotton, al­
falfa, truck crops, and fruits are the chief crops. 

The alluvial soils of Texas are agriculturally important. These are 
of soil materials which have no developed characteristics, but on the 
basis of their outstanding features they are clivicled into seven groups. 

The Ochlockonee-Bibb group comprises gray ancl brown noncalcare­
ous soils along the streams of eastern Texas. They consist of soil ma­
terials washed largely from light-colored noncalcareous upland soils. 
The Trinity-Catalpa group includes dark calcareous soils along streams 
draining dark prairie soils developed upon limy formations. The 
Miller-Yahola-Pledger group consists of reel or reddish-brown calcare­
ous soils made up of soil materials washed largely from the Red Beds 
of the plains. These occur chiefly in the valleys of the Rolling Plains 
and in the valleys of Red, Brazos, and Colorado rivers extending across 
other regions. The Frio-Spur-Leona group is of brown and gray soils 
in valleys receiving drainage from the brown soils of the plains and 
from Edwards Plateau. The Harlingen-Gila group consists chiefly of 
brown, gray, and reddish soils along the Rio Grande and Pecos Rivers 
composed of soil materials transported from ariel regions which because 
of imperfect drainage have in places an accumulation of salts. The· 
Rio Grande-Laredo group, also occurring along the Rio Grande, are I 
brown soils of soil materials transported from ariel regions, but under ( 
natural conditions they have sufficient drainage to prevent accumula_) 
tion of salts. The Toyah-Balmorhea group are brown and black soils 
consisting of soil materials in the valleys of the west receiving deposits 
mainly from the igneous-rock mountains and rough lands. 
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