GENERAL SOIL MAP
OF TEXAS

PART TWO: soiLs-FORMATION, CLASSIFICATION AND USE

INTRODUCTION

Soils are a vital natural resource for the production
of food, forage, trees and fiber; and for development
related to industry, recreation, housing, transportation,
and water resources, Land use planning in Texas re-
quires many value judgments about individual soils
and relationships among soils. Planners in Texas must
consider soils as part of the total environment basic

SETTING
SIZE AND EXTENT OF TEXAS

Texas has a land area of about 168.3 million acres
(68.2 million hectares),! exceeded in size among the
50 states only by Alaska. Adding the nearly 3.0 million
acres (1.2 million hectares) of water (large reservoirs
and tidelands) to the land area gives a total state area
of around 171.1 million acres (69.3 million hectares).
This amounts to 267.3 thousand square miles (430.4
thousand square kilometers). North to south and east
to west the boundaries of Texas are separated by dis-
tances approximating 800 miles (1288 kilometers).
The State extends from Latitude 26° 30’ to 36° 30’
North and from Longitude 93° 30’ to 106° 30’ West.

12.47 acres — 1 hectare; 0.405 hectares — 1 acre

PHYSIOGRAPHY

Texas, in general, consists of a series of connected
sedimentary landforms resulting from transport by
wind and water of a variety of materials and their
subsequent deposition, removal and redeposition during
earth history. Faulting, uplift, voleanic activity and
changes in climate and sea level also were involved.
These events produced broad physiographic provinces
with somewhat distinct regolith properties and local
form and relief.

Figure 1 outlines the four physiographic provinces
of the United States which occur in Texas. These
boundaries and names, or similar ones, are commonly
used by geographers.

FIG. 1: PHYSIOGRAPHIC PROVINCES OF
THE UNITED STATES OCCUR-
RING IN TEXAS
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Approximate elevations above sea level are shown in
Figure 2. The Texas land surface rises gradually from
sea level northwestward across the Coastal Plain,
reaching an elevation of 500 to 700 feet (1562 to 213
meters) in the vicinity of San Antonio and Austin,
Just west of these cities is the Balcones Escarpment
where the elevation rises quite abruptly to around 1000
feet (305 meters) and increases gradually across the
lower Great Plains and the Central Lowland to around
2500 to 3000 feet (762 to 915 meters) at the foot of
the Cap Rock Escarpment. Westward from this scarp
the elevation increases to over 4500 feet (1372 meters)
in extreme Northwest Texas.

In the Basin and Range Province mountains rise to
heights of 5000 to 8751 feet (1524 to 2668 meters)
from valley floors of 3000 to 4000 feet elevation (915
to 1220 meters).
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LAND RESOURCE AREAS

Within the four broad physiographic provinces shown
in Figure 1 a number of more local factors relate to
the patterns of soils. Fifteen Land Resource Areas,
more definitive than physiographic provinces with
respect to soils, geology, physiography, vegetation,
climate and land use have been designated in Texas.
These areas, along with their counterpart names used
at the interstate and national levels, are shown in Fig-
ure 3 and will serve as points of reference in the dis-
cussions which follow.

GEOLOGY: SOIL RELATIONSHIPS

From the shores of the Gulf of Mexico to the moun-
tains and plains of West Texas an array of landforms
and outerops of rock formations indicates that a com-
plex history of uplifts, volcanic activity, invasion by
seas and the erosive energy of wind and water have
influenced the sculpturing of Texas landforms and the
deposition and exposure of sediments associated with
various geologic periods. These events account for the
geomorphic and rock character of the regolith of Texas,

This regolith provides the parent material or parent
sediments for soil formation and is a major factor
affecting the kind of soils on a given geologic outerop
and landscape.

In the Central Basin? Precambrian granites, gneisses
and schists (3 billion to 600 million yvears old) are
associated with younger Cambrian, Ordovician and
Silurian sandstones and limestones (600 to 400 million
years old). In the weathered granite and sandstone
ALFISOLS? have formed. MOLLISOLS oceur over the
limestone and related limy sediments.

2A1so known as the Llano Basin, Llano Uplift and Central
Mineral Region

3See section on classification of soils in the Map Units and
Tables 1, 2, and 3.
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to the needs and expectations of an expanding popula-
tion.

The soil map and legend (PART ONE) and the dis-

cussion and figures (PART TWO) generalize the loca-
tion, formation and classification, and the important
properties, use and potentials of the major kinds of
soils in Texas.

In places in the Trans-Pecos area Cambrian shales,
limestones, sandstones (600 to 400 million years old)
and outwash from these formations comprise parent
sediments for ARIDISOLS and some VERTISOLS.

Paleozoic sedimentary rocks, mainly Pennsylvanian
and Mississippian age and deposited around 345 to 280
million years ago, are parent sediments for ALFISOLS
in the North Central Prairies.

Permian age clayey and sandy red beds and lime-
stones, deposited around 280 to 230 million years ago,
are parent materials for most of the soils of the Roll-
ing Plains. At the western extent of the Rolling Plains,
just east of and below the Cap Rock Escarpment,
younger sedimentary rocks of Triassic age outcrop.
These rocks consist of shales, sandstones and limestones
and were deposited about 230 to 180 million years
ago. In the southern part of the Rolling Plains out-
wash from Cretaceous limestones and limy earths have
influenced the soils. The assortment of parent ma-
terials gives rise to soils varying widely in their prop-
erties. ALFISOLS and MOLLISOLS predominate.

Cretaceous (meaning “chalk”) rocks date from about
135 to 63 million years before present and are exten-
sively exposed in Texas. In the Edwards Plateau,
Grand Prairie and in places in the Trans-Pecos, Lower
Cretaceous (Comanche Series) sedimentary rocks,
consisting mainly of limestones, chalk and limy earths,
are parent materials for extensive areas of MOLLI-
SOLS and IN CEPTISOLS, mostly shallow to moder-
ately deep.

In the west Cross Timbers ALFISOLS are extensive
and have formed in sediments derived from sandstones
and shales of Lower Cretaceous age. Sandstones and
shales, of Upper Cretaceous age, are parent materials
for similar ALFISOLS soils in the east Cross Timbers,

Upper Cretaceous (Gulf Series) formations consist-
ing of chalks, shales, marls and calcareous clays are
parent materials for the soils of the major portion of
the Blackland Prairies and for some of the soils in the
northwestern part of the Rio Grande Plain. VERTI-
SOLS are predominant in these areas. Cretaceous
rocks also outcrop in the Trans-Pecos, but here the
soils are mainly ARIDISOLS. Locally in the Blackland
Prairies and in places in the Rio Grande Plain calcare-
ous clayey formations of Tertiary age (60 to 2 million
years before present) provide parent materials for
soils similar to those in the major Blackland Prairies.

Tertiary and Quaternary sedimentary rocks outcrop
extensively in the eastern one-third of Texas and in
the High Plains and Trans-Pecos areas of West Texas.
In the eastern part of Texas, the sediments were de-
posited by fluvial, deltaic, and marine Processes related
to the ancestral Gulf of Mexico. Soils of the East Texas
Timberlands, the Claypan Area, and much of the Rio
Grande Plain have formed in stratified clayey and
sandy deposits of Tertiary age. These soils are mainly
ALFISOLS with some associated ULTISOLS.

Late Tertiary, Pliocene, and Quaternary sandy to
clayey sediments (12 million to a few thousand years
old) deposited and reworked by both wind and water
mantle the High Plains. These deposits are outwash
from the Rocky Mountain systems. Wind-laid sands
and loess (silts) are also much in evidence. In the
central Rolling Plains loamy to gravelly Pleistocene
deposits, coming in part from the High Plains, mantle
Permian deposits in many of the broad valleys. MOL-
LISOLS and ALFISOLS are common in the High
Plains and Rolling Plains.

Along the Gulf of Mexico and inland for about 50
to 80 miles is a strip of Pleistocene deposits laid down
during the last 2 million yvears. These deposits mantle
the Coast Prairie and the eastern part of the Rio
Grande Plain. They are deltaic and lagoonal clayey
and loamy deposits derived from older rocks to the
west. The soils are mostly VERTISOLS and ALFI-
SOLS. At the western edge of the Coast Prairie the
sediments are older, more weathered, and contain more
sands. ALFISOLS are predominant.

At the eastern fringe of the Coast Prairie and in the
Coast Marsh, ENTISOLS and MOLLISOLS occur.
These soils are derived from Pleistocene and Holocene
(about last 5000 years) deposits. At the western ex-
treme of Texas some broad valleys and bolsons in the
Trans-Pecos also are mantled with Quaternary sedi-
ments. In these outwash sediments ENTISOLS and
ARIDISOLS form.

The most recent materials (Holocene) are the parent
sediments for the alluvial soils of flood plains. Such
soils strongly reflect the source beds outcropping in
the headwaters and along the streams.

Sediments forming soils along the Canadian River
are largely from the High Plains of Texas and New
Mexico. Soils along the Red, Brazos and Colorado
rivers are forming from material largely from Permian
red beds. Soils in the flood plains of the Sulphur,
Trinity, Navasota, Guadalupe, San Antonio and Nueces
rivers show the influence of Cretaceous deposits. Soils
along streams originating in the East Texas Timber-
lands reflect the influence of the local Eocene and
younger sediments high in sands and weathered clays.
Soils along the Rio Grande and its major tributaries
show the influence of relatively unweathered sediments
from the Rocky Mountains of the U.S. and Mexico.
Soils in flood plains in Texas are MOLLISOLS and
ENTISOLS.

Adjacent to flood plains are soils formed on Pleisto-
cene terraces (old flood plains above the present flood
plain). Sediments in which the soils of terraces have
formed are highly variable but reflect the source load
of the stream at the time of deposition. The soils usu-
ally are strongly contrasting in their properties rela-
tive to the soils in the adjacent modern flood plains
ALFISOLS, MOLLISOLS and some INCEPTISOLS
are the major soil orders.

VEGETATION

East to west across Texas the plant environment
changes from timberlands, swamps and coastal marsh-
lands to oak savannas, prairies and plains, and finally to
deserts and mountains,

Over half of Texas consists of grasslands—prairies
and plains with varying amounts of brushy vegetation
and trees. Much of eastern Texas is forested with
timber managed for commercial production.

The flood plains are forested throughout much of the
state, or were prior to clearing for cropland or pas-
tures. Native and improved varieties of pecans are
produced in the bottomlands, especially in the prairie
regions.

In far West Texas desert shrub, cacti and short
grasses are prevalent in the driest places with taller
grasses, shrubs and some trees at higher elevations
which receive more rainfall and are cooler than sur-
rounding areas.

PINE —HARDWOOD FORESTS

The East Texas Timberlands is a “Pineywoods” area.
Pine and hardwood trees grow in association with
many species of shrubs, forbs and grasses that occupy
the understory. Pine has volunteered on many old

FIG. 3: LAND RESOURCE AREAS OF TEXAS WITH EQUIVALENT NATIONAL NAMES

CLIMATE

to less than 30 percent.

Louisiana border is about 56 inches (140 cm).

TATION% IN TEXAS

4a inch=approx. 2.5 centimeters) Climatic data, Figs. 4-6, adapted from
References 6 and 7.

fields formerly cultivated to row crops. Pine planta-
tions or tame pastures now occupy many others. Cer-
tain introduced grasses and legumes have escaped
widely. An example is common bermudagrass (Cyno-
don dactylon) now so prevalent that loeal people con-
sider it a native species. In the bottomlands, hardwood
trees such as oak, gum, and hickory are the major
species. Baldcypress trees (Taxodium distichum)
grow in margins of some lakes and rivers.

OAK SAVANNAS

The Claypan Area is characterized by “post oak
savanna” vegetation. Oak trees of short stature occur
in association with tall grasses. In many places, the
oaks and other woody species produce a “thicketized”
condition. This pattern of predominately post oak and
blackjack oak in association with tall grasses also
characterizes the vegetation of the Cross Timbers and
much of the steeper portions of the North Central
Prairies where soils are shallow over sandstone. The
average height of the mature, native oak trees dimin-
ishes east to west across the State with decreasing rain-
fall.

GRASSLANDS

At the coastal margin of Texas is the Coast Marsh
Area. Some of the Marsh is saline and subject to in-
undations by normal tides. Species of cordgrass
(Spartina spp.) and other salt tolerant species occupy
the lower landscapes. Old beach strands and natural
levees form the higher parts of the landscape and sup-
port bunch grasses.

Immediately inland from the Coast Marsh is the
Coast Prairie. Here the main species are tall grasses
such as big bluestem and Indiangrass often in associa-
tion with varying amounts of mesquite and huisache
brush and occasionally live oak trees. Species of oak
and other hardwoods, including pecan trees, occur
along the streams. Prickly pear is also common in the
southern portion of the area.

Tall grasses in association with varying amounts of
mesquite, other brush, and small oak trees characterize
the vegetation in the Blackland Prairies, Grand Prairie,
Edwards Plateau, Central Basin and the Rio Grande
Plain. The amount of brush varies from essentially
none to very dense. Juniper is present on some of the
breaks. Tall grasses are replaced by mid and short
grasses under local pressure of heavy grazing and as
the rainfall decreases from east to west across these
areas. Brush is abundant in the Rio Grande Plain
and in parts of the Edwards Plateau and Grand
Prairie.

The Rolling Plains, a subhumid area, commonly has
tall grasses and mesquite brush vegetation, but wheat-
grass, gramas, and short grasses such as buffalograss
also are found. Vine mesquite and shinnery oak are
also characteristic vegetation in places.

In the High Plains short and mid grasses are com-
mon. Except for spots of shinnery oak on some sandy
areas, some juniper on breaks, and occasional spots
of mesquite and yucca, the area is generally free of
brush. The short grasses, buffalograss and blue gramas,
are most common. The mid grasses, little bluestem,
western wheatgrass, side oats grama and galleta are
also common.

The Trans-Pecos, an arid mountain and basin region,
is characterized by desert vegetation such as tarbush,
saltbush, snakeweed, yucca and cactus in the valley
floors. In the foothills and mountains more rainfall
supports several species of gramas, little and cane
bluestem, tobosagrass, and some juniper, oak trees,
pinyon and ponderosa pine. Location and elevation in
the Trans-Pecos greatly affect temperature and rain-
fall and account for the wide variation in kinds and
amounts of vegetation.

Vegetation patterns reflect the characteristic ability
of a site to supply moisture, light, heat and nutrients
to plants. These factors vary greatly among soils and
effects are altered by the gradient, shape and facing
direction of landforms, as well as the utilization and
competition pressure on plant species. Native plant
species have evolved many ecotypes thus expanding
their range of adaptability. On the other hand, soil
boundaries are often well correlated with the presence
of certain native plant species. Vegetation is an im-
portant factor in the formation and alteration of soils
and a useful indicator of soil types.

The Texas climate varies from humid to arid and
from temperate to subtropical. Various regions of the
State are subject to sudden changes in the weather
and to occasional events such as hail, torrential rains
with flooding, tornadoes, freezes, hurricanes and
drouths. Sunshine is also abundant, ranging across
the State from east to west from about 60 to 80 percent
of that possible. Relative humidity (east to west) at
6:00 p.m. commonly ranges from about 70 percent

Average annual rainfall in Southeast Texas at the

Paso in the west end of the State annual rainfall is

FIG. 4: MEAN ANNUAL TOTAL PRECIPI-

only about 8 inches (20 cm).

Average annual rainfall varies from year to year and
for continuous periods of several years. Figure 4 shows
the average annual precipitation in Texas. Rainfall is
highest over much of the State in the spring months,
especially May. In the lower rainfall areas summer
months, including September, are major months of pre-

cipitation. Average precipitation exceeds average evap-

oration only in the eastern part of Texas.

The mean annual temperatures are shown in Figure
5. The range is from about 56°F (13°C) in the north-
ern High Plains to 74°F (23°C) in the Lower Rio
Grande Valley. Associated with this temperature

(°F)®> FOR PERIOD 1931-60
5°Fahrenheit: (Degrees Fahrenheit—32) x 5/9=Degrees Celsius
Celsius: (Degrees Celsius x 9/5 - 32)—Degrees Fahrenheit.
Celsius formerly known as Centigrade.
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development. ENTISOLS, for instance, lack well
defined genetic horizons, while ULTISOLS are weath-
ered to an advanced stage and have horizons strongly
contrasting in color and texture.

SUBORDERS group soils having characteristics in
common reflecting uniformity in the integrated effects
of the soil forming factors. For example, AQUALFS
are seasonally wet ALFISOLS that are gray and
mottled. USTALFS are usually moist, but are dry for
extended periods and commonly are reddish colored.
ARGIDS are ARIDISOLS with a major horizon of
clay accumulation; ORTHIDS lack a horizon of signifi-
cant clay accumulation.

The Great Group provides for grouping soils largely
on the presence or absence of diagnostic horizons and
the arrangement of these horizons. For instance,
MOLLISOLS that contain significant illuvial clay
are called Argiustolls. Those containing calcium car-
bonate accumulations without significant illuvial clay
are classified as Calciustolls.

At the Subgroup level soils with properties typi-
cal of the Great Group are classified together.
However, this category also provides for soils grading
toward other classes. For example, Typic Ochraqualfs
are “typical” of the Ochraqualfs, while Vertic
Ochraqualfs are Ochraqualfs which are “not typical,”
but have certain properties of VERTISOLS,

At the level next below the Subgroup is the soil
Family. Soils similar in texture below the surface
layer and similar in clay mineralogy, temperature and
other properties especially pertinent to their use and
behavior are grouped in the same family i.e., Houston
Black clay is in the fine, montmorillonitic, thermiec
family of Udic Pellusterts.

Soils essentially uniform in kind, thickness and se-
quence of horizons and very similar physically, chemi-
cally and mineralogically are called a soil Series.
This is the lowest category of formal soil classification.
Houston Black is an example of a series name.

Series or other categories are subdivided into phases
based on any characteristic potentially significant to
use and management of soils. The surface texture is
allowed to vary more than other properties. One or
more textural and slope phases may be used for a
series. For example, Pullman clay loam, 0-1 per-
cent slopes is a soil phase. A map unit is a delineated
area on a soil map defined as to composition of soil
phases or other classification categories.

Soil maps showing detailed delineations of soil
phases are necessary for detailed land use planning
decisions. General or small scale soil maps are useful
for general decisions about regional planning. Map
units for these maps are usually soil associations. Soil
associations are proportionally related different kinds
of soils occurring together in predictable patterns in
landscapes. Commonly two or three soils series (or
other categories higher in the classification system)
are used to name the map units. (See PART ONE.)

SOIL ORDERS IN TEXAS

Seven of the ten orders now used in classifying soils
occur in Texas. To date OXISOLS, SPODOSOLS, and
HISTOSOLS are not known to occur in significant
areas in the State. (See Figure 7 and Table 2.) The
orders in Texas vary from highly leached and acid
ULTISOLS in the humid East Texas Timberlands to
alkaline, calcareous and essentially unleached ARIDI-
SOLS of the arid Trans-Pecos region of West Texas.
Figure 7 shows predominant soil orders in the State.
However, some soils in two or more of the other orders
also occur in all delineations.

SOIL FORMATION

HOW SOILS FORM

Soils form at the earth’s surface as the atmosphere,
sunlight, water and living things meet and interact
with the mineral world. At this junction plants find
anchorage, grow, photosynthesize their food and give
off oxygen. Plants and animals, large in size to micro-
scopic, live on and in the soil utilizing carbon dioxide,
oxygen, water, mineral matter, other plants and ani-
mals and their decomposition products. All land based
life and its continuation is thus made possible. Man
is a part of this system; his life depends on it too.

Weathering near the earth’s surface softens and

FIG. 7: DOMINANT SOIL ORDERS IN

change is an average frost-free period ranging from
about 180 days to over 320 days from north to south.
(Figure 6)

Temperature and humidity affect evaporation. Much
of Texas has warm temperature and low relative hu-
midity a large part of the year. Drouths are common
in nearly every part of Texas, especially in the sum-
mer, but their severity and months of duration vary
yearly and in groups of years.

Soils, native vegetation and land use reflect climatic
variation in Texas. Soil temperature zones used in
soil classification along with definitions of the zones
are shown on the soil map (PART ONE).

FIG. 5: MEAN ANNUAL TEMPERATURE FIG. 6: MEAN LENGTH OF WARM SEA-

ENumber of days between the mean dates of last 32°F. (0°C) freeze in Spring
and first 32°F. (0°C) freeze in Fall.
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urban population will, however, continue to be strongly
integrated with agriculture and other land-related nat-
ural resources of the State.(See Table 3.)

CROPLAND

Texas is richly endowed with soils well suited for
crop production. Grain sorghum, cotton, wheat, rice,
peanuts, soybeans, vegetables, melons, pecans and
citrus and other fruits are important crops. About

36 million acres are now classified as cropland. Of
this more than 8 million acres are irrigated. Arable
soil resources would permit at least doubling the dry-
land and irrigated crop acreage in Texas if such ex-
pansion is required. Present trends, however, are to-
ward a reduction of cropland acreage. During the past
decade nearly 6 million acres of cropland went out of
cultivation and into other uses.

FOREST LAND

Approximately 23 million acres, mostly in eastern
Texas, are classified as forest land. About 12 million
acres produce commercial lumber, veneer, poles, piling,
chipboard, fiberboard and paper, and other pulp prod-
ucts. These products are derived from pine-hardwood
upland forests and hardwood forests in flood plains of
major streams. Some 150,000 private owners of com-
mercial forests are involved. The non-commercial for-
est lands are largely used as native range.

Forests, forest products and related enterprises
make a sizeable contribution to the economy of Texas.

In addition, forest land provides recreation, water
supplies, and grazing for wildlife and livestock.

RANGELAND

Nearly two-thirds of Texas or about 100 million
acres are used primarily for grazing. Approximately
86 percent of these acres have primarily naturally
developing volunteer pasturage and are classified as
rangelands; some 14 percent of the acreage is vege-
tated primarily with introduced grasses and is con-
sidered pastureland. Of the total, about 50 million
acres are brushy; 40 million acres are open; and 10
million acres are savanna (grasslands with scattered
small trees).

Much acreage formerly in cropland has been put into
pastureland in recent decades. All grazing lands sup-
port some 19 million head of cattle, sheep, goats, and
horses. Texas leads the nation in the number of live-
stock. In addition, the deer population is estimated
to be more than 3 million.

WATER

Municipal, domestic, industrial, agricultural and rec-
reation water use requirements become greater each
year with increasing population and associated devel-
opments.

To meet these demands, over 150 reservoirs with
5000 acre feet or more of conservation storage each
have been completed or are under construction. More
than 60 additional reservoirs are proposed.

Reservoirs now cover about 1.3 million acres of
land. In addition there is a total of around 450 thou-
sand acres of water areas 2 to 40 acres in size through-
out the State.

Of the total water now used for domestie, industrial
and irrigation purposes some 75 percent comes from
ground waters. In many areas, ground water depletion
by pumping exceeds recharge from rainfall. Develop-
ing additional surface water supplies and redistribut-
ing supplies to areas of demand for water are major
problems.

Annual runoff in Texas ranges from about 24 mil-
lion acre-feet during dry periods to around 59 million
acre-feet during wet years. The annual average is
about 39 million acre-feet, around three-fourths of
which comes from the eastern one-fourth of the State.

RECREATION

Camping, fishing, hunting, swimming, tourism and
related activities are a multi-billion dollar business in
Texas. Facilities that produce the recreational environ-
ment for these activities constitute another major use
of land.

In total,state and federal agencies have administra-
tive control of 3.2 million acres of land and water used
for outdoor recreation in Texas. This is not the total

Seven national wildlife refuges use an additional
129 thousand acres. Among these is the Aransas
Refuge, home of the last surviving whooping cranes
in the world.

Four national forests occupy 658 thousand acres.
These lands, with 117 thousand acres of national grass-
lands are administred by the U.S. Forest Service. The
Texas Forest Service manages around 7 thousand acres
of state forests.

The U.S. Corps of Engineers has administrative con-
trol over nearly 500 thousand surface acres of large
lakes in Texas and about 70 thousand adjacent acres
of lands used for recreation. State river authorities,
water districts, counties, and municipalities have ad-
ministrative supervision of an additional 750 thousand
surface acres of lakes with adjacent recreational lands
amounting to about 75 thousand acres.

The Texas Department of Parks and Wildlife has
management control of more than 200 thousand acres
of state parks and wildlife management areas.

Total visitations increase every year to all recrea-
tional areas in Texas, amounting to several times the
number of people in the State. More lands will be
needed for recreation to meet future demands.

OTHER

Urban and built-up lands use about 4.8 million acres
in Texas. This figure has increased by 500 thousand
acres during the past decade. Texas had around 69
thousand miles of highways, some 3 thousand miles of
which are interstate highways. Highways occupy
about 10 to 35 acres of land per mile, the higher figure
representing interstate highways.

TRENDS IN LAND USE

Since 1958 cropland acreage has declined ; pasture
lands have greatly increased; forest land and range-
land have decreased slightly; urban and builtup land
have increased and more land has come under federal
ownership. A continued increase in the demand for
water and recreation facilities is shifting more acreage
each year into water areas, associated parks and other
public facilities.

Texas—Land of Contrast

East to west across Texas humid forest lands and
coastal marshlands merge into areas of oak savanna
or grassland prairies and plains. West of the Pecos
River arid grasslands in association with desert
shrub are prevalent. Productive soils used as dry-
land or irrigated cropland occur throughout the State.
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PRINCIPLES AND NOMENCLATURE land to individuals and to organized groups. Temple, Texas.
Soil classification is a systematic grouping of soils e Texas has seven national park areas _mo.\nmrqm over 14. Texas Water Development Board. 1968. The Texas
. E 900 thousand acres.The700 thousand acres in Big Bend Water Plan. Texas Water Development Board.
into classes based on observable and measurable prop- g Wiktioil Pk ke N Bt Rt b
erties common to the class in order to facilitate under- - s LACK mAKe up much o SELERER: ’ s
standing and using soils for specific objectives. Their i !
morphology, geomorphic relationships and geographic 7 i CLASSIFICATION AND ACREAGE OF
extent are studied m_o.d.m.é:w their response to treat- = MAP UNITS knowledge of the extent of soil series and related soils
ment, their use suitabilities and how they differ physi- ey e ey = Table 2 provides a summary of the approximate in the soil associations comprising the map unit in
1l icall i ically £ ils in oth e : : i .
cally, n:mE_n.m_ y E.a.. mineralogically from soils 10 other [ acreage of soils in Texas in the various classification PART ONE. Table 1 shows examples of soil classifica-
o_mmmmm. mom_ classification systems m.:a %wﬂ@o_mﬁmm 1] = |T. categories. These approximations were developed from tion in Texas.
groupings of soils are changed from time to time as e 2 3o
new concepts and scientific models develop from field s g i
and laboratory investigations, from mapping soils and " - TABLE 1: EXAMPLES OF SOIL CLASSIFICATION IN TEXAS
from experience in using them. o | e o o
An abstract of categories used in soil classification r, GruER SUPORUER SHEAT GRoDY SUBGRoUP A SALES
n .ﬁ_‘_m United States and E‘_H.ocm&omn the ﬂ.uolm, n re- \ Alfisols Aqualfs Albagualfs Vertic Albaqualfs Fine, montmorillonitic, thermic Lufkin Lufkin fine sandy loam, 1-3 percent slopes
lation to the Texas map units is shown in Table 2. @ ALFISOLS A Aridisols Orthids Calciorthids Ustollic Calciorthids Fine-silty, mixed, thermic Reagan Reagan silty clay loam, 0-1 percent slopes
Example soils from Texas are classified from the high- ) ARIDISOLS Entisols Psamments Udipsamments Typic Udipsamments Mixed, r“umnsmwamn mm?mmgs m<m_<mm85nm_=o sand, duny of
@ ENTISOLS Inceptisols Ochrepts Ustochrepts Typic Ustochrepts Coarse-silty, mixed, thermic Woodward oodward loam, 5-8 percent slopes
est most .m.mdmu.mp nm&mm.oﬁ.%. AOWUHWV to the lowest @ INCEPTISOLS Mollisols Ustolls Argiustolls Pachic Argiustolls Fine, mixed, thermic Abilene Abilene clay loam, 0-1 percent slopes
most mUm.onmn nm&mm.ﬁwwww ?@mﬁmm» in Table 1. [ MOLLI SOLS \ Ultisols Udults Paleudults Fragic Paleudults Fine-loamy, siliceous, thermic Bowie Bowie fine sandy loam, 3-5 perecnt slopes
The soil ORDER is the highest and most general level B ROCK OUTCROPS® Vertisols Usterts Pellusterts Udic Pellusterts Fine, montmorillonitic, thermic Houston Black  Houston Black clay, 1-3 percent slopes
of soil classification. At present 10 soil orders are used. i ULTISOLS 8Phases are not included in categories of formal soil classification, however phases are the major units delineated on detailed soil maps. Studies of soils in the field and in the laboratory
The orders reflect in a general way geographic distri- @ VERTISOLS determine what series are set up in an area and subsequently classified in the system.

*A miscellaneous land type, not a soil order.

bution of soils similar in degree and kind of horizon

breaks rocks and changes their form and composition.
Agents of erosion (wind, water, ice and gravity) also
help to break and wear rocks and to transport their

THE SOIL PROFILE
Scientific concepts or models and related terminology

{ L and standards make a science possible. The soil profile

LEGEND remains from place to place. As a result, the earth’s is one of the models used by soil scientists. Properties

MAJOR LANDSCOURCE AREAS basement of granite and other primary rocks may be of natural horizons and man-induced layers in soils,

Names in Texas Acreage National Names exposed at the surface or covered by a mere film of studied in the field and in laboratories are major cri-

(millions) modified sediments, or may be covered by unconsoli- teria for differentiating among soils and for making

Tmm— COAST MARSH ... ... K80 e GULF COAST MARSH dated layers many feet thick. From place to place the predictions about their use behavior. To provide a
2 mmmmmm COAST PRAIRIE .. ........... . .. e, et GULF COAST PRAIRIE time lapse since a given surface was exposed and basis for describing, classifying and interpreting soils
3mmmmmm EAST TEXAS TIMBERLANDS ....15.80.... SOUTHERN COASTAL PLAIN weathered or laid down can vary tremendously and the and communicating about soil horizons, their kind,
AR feo. TOAAS CEATT A AREN cycle may have been repeated many times. This outer thickness and relationships, the hypothetical soil profile
5 mmmmmm BL ACKLAND PRAIRIES ... . ... .. 12.60.... TEXAS BLACKLAND PRAIRIE iable-thiolk lidated and h Ds, A pro
variable-thickness unconsolidated and weathered rock has been developed. Such a profile for mineral soils
6 Wmwwss RIO GRANDE PLAIN ... ... . 20.95............. RIO GRANDE PLAIN layer is called the regolith. In it soils form and change i g p iy
7 mmmmmms CROSS TIMBERS ... ... 290, .......cco i CROSS TIMBERS th ti ; is illustrated in Figure 8.
8 mmmmmmm GRAND PRAIRIE ... ... . .. . . 6.5, ... GRAND PRAIRIE WA T,
 mawmmew NORTH CENTRAL PRAIRIES .... 5.65... . CENTRAL ROLLING RED Soil particles vary in size from clay? through silt7 THE SOIL SERIES
PRAIRIES .ﬂo a 7 .mu T P srslhs . . .
10 mmmmmsee CENTRAL BASIN ........ . .. . 5 TEXAS CENTRAL BASIN of Mwwmm&::aﬁ m<m= g .mﬁ& S..cocEmwm. B o part Soils similar enough in the kind, sequence, thick-
: ne of a given soil. Relative proportions of : ; i :
1| mmsems EDWARDS PLATEAU ... ... 24.00. .. .. i EDWARDS PLATEAU soil particles determine soil fext & i ness and arrangement of their horizons; in their
12 mmm— ROLLING PLAINS .. .. ... .. .. 24.00. CENTRAL ROLLING RED PLAINS : um. o iy mE 55 MH me ure & B Eanul R physical, chemical and mineralogical properties; and
13— HIGH PLAINS .. ... .. . . . 19.40......., SOUTHERN HIGH PLAINS signed: “clay, ne sandy loam,” and oamy mmsm which generally oceur in mappable areas and respond
14 TRANS-PECOS | il 17.95.. .SOUTHERN DESERTIC BASINS, are examples of soil textural classes. Soil particles

to management and use in a similar fashion are con-

PLAINS AND MOUNTAINS g : 3 s . 3
sidered a soil series. Soil series are usually given

aggregate to give soils distinctive structure such as

* . alpe
Approximately 2.9 million acres
but included in other LRA acreage

TOTAL ACREAGE 168.3

APPROXIMATE SCALE:
1:6,000,000
1 INCH =96 MILES
1 CM = 60 KILOMETERS

0 96 192 MILES

Iw’l‘ljj_

INCHES 0 1 2
0 60 120 180 240 KILOMETERS

— —

CENTIMETERS 0 1 2 3 )

granular or blocky. Soils vary in their temperature
and in the amounts of organic matter, air and water
they contain. The kind of soils formed at a specific
site is determined by interacting effects of climate,
organisms (plants and animals) and parent rock ma-
terial over time under conditions imposed by the local
relief. These five interactants are called “the soil form-
ing factors.” They account for similarities and differ-
ences among soils including the natural interdependent
layers or horizons.

In order to study and describe a soil a vertical face
or profile of it is exposed. This is usually done to about
80 inches (approximately 2 meters), or if the soil is
shallow, it is examined only down to hard rock or other
material obviously not soil. However in some cases
soils may be studied to depths of 10 to 20 feet (3to6
meters) if the objectives of a soil study at a given site
justify it.

"Diameter of particles (mm): sand 2.0-0.05; silt 0.05-0.002;
clay less than 0.002 :

SOIL-RELATED RESOURCES AND
LAND USE

PEOPLE

The population of Texas was about 11.2 million in
1970. Some 80 percent of these people were classified
as urban. By the year 2000, the population may in-
crease as much as 75 percent over the 1970 figure, and
even a greater percentage of the population will likely
live in and near urban complexes and be employed in
city-based industries and services. This expanding

local geographic names to facilitate soil mapping and
communications.

THE COOPERATIVE SOIL SURVEY

Soil surveys consist of field and laboratory exami-
nation of soils with the objective of mapping and evalu-
ating them in reference to agriculture, transportation,
sanitation, pollution, recreation, rural and urban plan-
ning, soil and water conservation and other purposes.
Leadership in the soil survey of the United States is
shared by the U.S. Department of Agriculture, Soil
Conservation Service and the agricultural experiment
stations of the land grant universities. However, a
number of additional state, federal and private agen-
cies, institutions and units of government participate
in the National Cooperative Soil Survey. There is also
cooperative effort among nations toward inventorying,
classifying and interpreting the soil resources of the
World.

The primary purpose of the soil survey effort of
the United States is the expeditious completion of
quality soil surveys of all counties in each state at a
level of detail and scale suitable for making confident
and informed decisions in the public interest relative
to land use, land treatment and other soil-related plan-
ning. Very practical and widely used products of soil
surveys are detailed and general soil maps with the
associated narrative and interpretations covering in-
dividual counties, multi-county areas of states, region-
al groups of states or the nation. Detailed and general

SOLUM =

soil surveys within a nation ultimately become useful
inputs into world soil maps.

Modern soil surveys of a number of the counties of
Texas have been published. Mapping is complete on a
number of others, but many are yet to be completed
and published. Detailed soil surveys are in various
stages of progress in practically all Texas counties.
Generalized soil maps are available on all counties.
These are upgraded and republished as more is
learned about the soils of a county.

FIG. 8: HYPOTHETICAL SOIL PROFILE*
SHOWING RELATIONSHIPS AMONG HORIZONS.
“All soils have some of these horizons;
no soil has all of them” Roy W. Simonson

01 5 Organic horizon, largely undecomposed plant remains.

02 2 Organic horizon, partially decomposed organic matter.

01 and 02 horizons absent from many soils.

| Al Mineral horizon, usually darkened by organic matter mixed with or
_ coating the mineral particles.

.>_u—l = Commonly a lighter-colored horizon than those above and below which
has lost clay, iron and aluminum by eluvation (washing down) resulting
— A2 in concentration of quartz or other resistant minerals in sand and silt
sizes. Ap horizon created by plowing or by trampling animals; may in-
_ clude former A1, A2, A3, or in some cases parts of the upper B.

Horizon transitional in the B horizon or to the C if B not present, but
AB A3 more like A than B or C. AB or AC may be used for inseparable gradual
or —l change from A to B or C, or A and B when A and B are mixed.

>n_ B1 Horizon transitional from B to A, more like B than A but has some
rroperties of the above Al or A2.

Horizon characterized by one or more of the following:

Illuvial (washing in) of clay, iron, aluminum or organic matter.

2 Coatings of iron and aluminum oxides giving darker, stronger or redder
B2 colors.

Alteration of parent materials (silicate clays, precipitated oxides and
distinct soil structure result.)

"I 3 Transitional to C horizon but more like B than C.
—

Horizon other than bedrock, may or may not be similar to presumed
parent material of the soil above. Has been little affected by soi!

G forming processes but may be weathered. Roman numerials II, III, 1V,
etc. are prefixed to master horizons or layer designations Q, A, B, €
=5 or R to indicate a change in lithology. Roman numeral I is under-
nu“_- stood for the first sequence and not shown.
ﬂ Examples selected from the several special kinds of B, C or other
_l.l. horizons:
B2t — zone of accumulation of translocated silicate clay.
ln'nmJ Cg — zone of intense gleying or reduction of iron.
Bl Cca — zone of carbonate accumulation such as CaCOs3.

Ccs — zone of accumulation of CaS0s.

Substratum of consolidated rock. R layer may be near the surface or
many feet below.

*Soils predominantly mineral having no to thin surficial organic layers.

5 [Other soils with thick organic layers containing over 20 to 309/,
organic matter, are considered organic soils. (Histosols)]

**The horizons above the soil C horizen modified by the interacting

effects of the soil forming factors—usually the A and B horizon.

PERCENT
MAP UNIT SYMBOL e

TOTAL

29.05
1-V; 3-V; 18-A 2.60

SUBORDER

AQUALFS:
Seasonally wet (saturated)

19-A 0.25
2-V; 7-A; 12-A; 15-A; 2.25
23-A
UDALFS: 124

Moist, not seasonally wet; dry less than
90 cumulative days per year

7-A; 9-A; 10-A;
19-A

12-A;

11-U

USTALFS:
Usually moist, dry more than 90 cumu-
lative days per year

15-A; 16-V; 18-A; 20-A;k
21-A; 22-A; 24-A; 26-A;
32-A; 33-A; 39-A; 40-A;
41-A; 42-A; 44-M; 49-A
50-A; 51-M; 62-A; 63-A
65-A

39-A; 40-A

20-A; 22-A; 24-A;
34-M; 35-1

ORTHIDS:

Surface grades to underlying layers
with no or little change in clay content;
lime (CaC03) and other salts” (NasSO,,
CaS0y, NaCL, etc...) increase.

36-V

46-M; 57-D; 58-D;
68-T; 70-T; 72-D

25-A; 26-A; 27-V; 28-M
29-M; 30-V; 56-M; 57-D
58-D; 67-D

415

ARGIDS: 66-D; 71-E 1.00
Increase in clay content from surface
layer to subsoil; on relatively older land- S E 72-D 0.40
scapes. y y
© 56-M; 57-D; 68-T; 69- 2.10
70-T
320
AQUENTS: 4-M 0.15
Wet, saturated for long periods; bluish-
gray (dull) colors indicate reducing condi-
tions (lack of oxygen).
FLUVENTS: 5-M; 6-M 0.30
Brownish to reddish colors; formed in
recent flood plains and deltas; irregular
distribution of organic matter. 37-E 0.15
73-E 0.05
PSAMMENTS: " ,F.A-z: 36-V 0.15
Sandy to a depth of 1m. (40”) or .
more.
32-A; 65-A 0.35
66-D; 71-E; 72-D 0.50
ORTHENTS: 17-M 0.05
On erosional landscapes.
6.35
AQUEPTS: 13-M 0.05
Wet, poorly drained; gray to black
colored in surface; mottled gray subsoils.
OCHREPTS: 31-M; 35-1; 38-V; 41-A; 6.30
Light colored (brownish to reddish); 43-M; 46-M; 47-1; 49-A
freely drained. 52-M; 53-M; 55-M
33.00
AQUOLLS: 4-M; 13-M 0.50
Wet, saturated seasonally to year-
round; low chromas (dull colors).
1-V; 3-V 0.60
ALBOLLS: 41-A 0.25
Wet, saturated seasonally; bleached
layer just above the subsoil.
UDOLLS: 5-M; 6-M 0.45
Moist, not seasonally saturated; not
dry in any part as long as 90 cumula-
tive days per year.
USTOLLS: 5-M; 14-V; 17-M; 38-V; 1.95
Seasonally moist; dry in some part 69-M; 70-T
more than 90 cumulative days per year.
2-V; 23-A; 34-M; 43-M; 2.45
44-M; 55-M; 69-M
23-A; 28-M; 43-M; 45- 10.90
46-M; 50-A; 51-M; 59-
60-M; 61-M; 62-A; 63-A
64-M .
29-M; 31-M; 34-M; 44- 15.90
45-M; 48-M; 52-M; 53-
54-M; 55-M; 56-M; 58-0
61-M
4.10
UDULTS: 8-U; 11-U 3.00
Moist, not seasonally wet; dry less than
90 cumulative days per year.
8-U 1.10
10.40
UDERTS: 1-V; 3-V 1.40
Cracks open less than 90 cumulative
days per year.
USTERTS: 2-V; 14-V; 15-A; 16-V; 6.10
Cracks open 90 or more cumulative 27-%28-M; #9-M; 30-
days, closed at least 60 consecutive days 36-V
each year. 14-V; 16-V; 38-V; 54-M 2.00
TORRERTS: 27-V 0.90
Dry, cracks nearly always open, closed
less than 60 consecutive days.
GRAND TOTA

9Three additional ORDERS are used in soil classification in the USA which do not occur or are very minor in extent, in Texas: SPODOSOLS are acid soils of the cool moist northern
sections of the U.S. derived from low base parent sediments and having characteristic B horizons containing illuviated amorphous clay and organic matter. OXISOLS are acid soils of
the subtropics and tropics (Puerto Rico, Hawaii) on old land surfaces containing a large amount of hydrated oxides of iron and aluminum together with varying amounts of kaolinitic
clays. HISTOSOLS are the organic soils (peats and mucks). They occur in various humid regions of the U.S. The soil classification system of the U. S. is also used internationally.

10ENTISOLS occur to some extent along most streams in Texas; total acreage is higher than figure shown. Acres not shown are inclusions in other map units.

Table 3: Dominant Characteristics, Uses and Limitations of the Soils by Related Groups of Associations

| SYNUAL B MINERALOGICAL LIMITATIONS

MAP ! : o At ee AND / SPECIAL
UNIT. - 8 REA " RELIEE CHEMICAL " AREATURES
: i e . PROPERTIES o y
1-v ‘ . ) to Montmorillonitic; Wetness; high shrink -
| (63-125) [loa Bl evel. strongly acid to
e ESediE " moderately alka-
2-V . , . line in surface
, e layer, increasing content in lower layers;
: i G - alkalinity with severe residential foundation
3-v g L e iy ~ depth; high : problems.

base status.

Montmorillonitic Wetness (sandy Galveston

and mixed; : . soils well drained); high
neutral in surface ¢ corrosion potential; high
layer; salinity | : shrink-swell potentia (clayey
common (Harris . Harris soils),
; ; o and Veston).
5-M 2; : £ and 1 ~ Mixed (appre- High shrink-swell potential;
: : 1 - : ciable mont- u occasional flooding; high
- calcar J : . morillonite); high corrosion potential.
6-M Morel Lal t od B Dbase status;

moderately
alkaline and
calcareous to ‘
neutral in surface -
layer, moderately =
alkaline and
e il : calcareous below.
7-A : Wil nd Leve ~ Kaolinitic and
g B  del mixed; mostly
acid
throughout.

Wetness (Clodine and Katy).

COVER PHOTOGRAPHS

Windthorst fine sandy loam—a member of the fine, mixed,
thermic family of Udic Paleustalfs. Crop is peanuts gmahawbm
hypogaea); trees (in background) are mainly post oak
(QUERCUS stellata).

Photographs courtesy of Andrew R. Aandahl, U. S. Department of
Agriculture, Soil Conservation Service (Retired).
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SOURCES OF SOIL SURVEY INFORMATION

For assistance in obtaining copies of available soil
surveys and for information on the progress of the
soil survey at a specific location consult one of the

following :

— Field Offices, USDA, Soil Conservation

Service

— Department of Agricultural Communications
Texas A&M University

College Station, Texas

77843

— County Extention Agents
— U. 8. Congressmen and Senators

— Information Division

U. S. Department of Agriculture,
Soil Conservation Service

Washington

C. 20250

Copies of the available detailed modern soil surveys

are for sale by:

— Superintendent of Documents
U. S. Government Printing Office
Washington, D. C. 20402

Table 3: Dominant Characteristics, Uses and Limitations of the Soils by Related Groups of Associations

(continued)

ANNUAL

MAP _ B ACREAGE
UNIT : S (000)

(53-83) &

24-31
(60-78)

20-26
(50-65)

36-V

37-E I8 rande-Camargo- s 18-26
o v | (45-65)

26-30
(65-75)

41-A : v vens. & g . 26-29 |
: @ “ (65-73)

43-M ~ Abil Iman- . EETED
. fernioh e (4565 |

19-25 §
(48-63)

T49-A - Miless 2028
) . (50-70)

18-34
(45-75) §

10-20
(30-50)

59-M | Pullman-Olton- . BEE
. o e (35-50) |

14-20
(35-50)

63-A
64-M

65-A " Patricia-Brownf - EETEY
. . . (30-43) |

7-12
(18-30)

7-18
(18-45) ||

69-M

7-12
(18-30)

MIN m_w_,»_,__.%munb.r LIMITATIONS
CHEMICAL bmmh.ﬂﬂm%_.

PROPERTIES

Montmorillonitic
or mixed
(appreciable
montmorillonite);
or carbonatic
(Zapata);
moderately
alkaline and
calcareous
throughout
(Goliad non-
calcareous in
upper part).

Mixed (appre-
ciable quartz);
neutral to
slightly acid

in the upper
part, neutral to
maoderately
alkaline below,

Mixed; neutral
to moderately
alkaline and
calcareous.

Montmorillonitic
(Lomalta); or
mixed; mod-
erately alkaline
throughout to

. neutral,becoming
alkaline and
calcareous in
lower part;
clayey and
loamy soils are
saline (Lomalta,
Sejita).

Mixed or

montmorillonitic;
. moderately

aline and

alcargous;

saline in

lower part

(Harlingen).

Mixed; acid
to mildly
alkaline; cal-
careous in
lower part
(Pedernales).

Mixed or
montmorillonitic
(Waurika);
acid or
moderately
alkaline (Qwens)
in upper part,
moderately alka-
line and cal-
careous below;
or acid through-
. out (Bonti,
Vashti).

Mixed (appre-
ciable mont-
morillonite),
neutral in upper
part, moderately
alkaline and
calcareous below.

Mixed; mont-
morillonitic
(Tarrant); car-
bonatic
(Mansker);
moderately
alkaline; cal-
careous

Mixed; slightly
acid to mod-
erately alkaline
in the upper
part, moderately
alkaline and
calcareous
below.

Mixed; mont-
morillonitic
- (Tarrant);

carbonatic
(Brackett);
moderately
alkaline; mostly
calcareous.

Carbonatic;
moderately
alkaline and
calcareous

throughout.

Mixed (appre-
ciable mont-
morillonite);

. carbonatic

~ (Mansker)

Mixed; car-
bonatic (Conlen,
. Mansker).

Mixed
. (appreciable
quartz).

Carbonatic
(Upton);
mixed
(Reakor);
gypsic
(Reeves).

bonatic
(Lozier); neu-
tral to mod-
erately alkaline
and cal-
careous.

Mixed; sili
ceous (Kermit);
neutral to
moderately alka-
line; some
calcareous
throughout
(Hueco, Wink).

High shrink-swell potential:
severe building foundation
problems on the clayey soils;
high corrosion potential;
shallow to moderate depths
over strongly cemented caliche
(Zapata, Jimenez, Goliad).

Low available water capacity;
wind erosion (some active
sand dunes).

High corrosion potential;
occasional saline spots.

High salinity; high corrosion
potential; high shrink-swell
potential (Lomalta); flooding
by hurricanes; flood-tide
erosion (Galveston),

High shrink-swell potential
(Harlingen and Matamoros);
high corrosion potential;
salinity.

Depth to bedrock-10 to
40 inches (Castell, Ligon,
Hensley).

Shale or sandstone within
40 inches depth except .
Waurika; wetness; drouthiness;
some stony (Bonti, Owens);
high corrosion potential
(Waurika, Owens).

High shrink-swell potential;
high corrosion potential;
shallow to cemented caliche
(Mereta).

Limestone, cemented caliche, |
or compact red beds at 10
to 40 inches, except for deepe
soils (Rowena, Berda); high
corrosion potential.

Wind erosion.

Bedrock or interbedded
rock and marls at depths of
10-40inches, except for the
deeper Tobosa soils; high
shrink-swell potential; high
corrosion potential; local
steep slopes; stoniness.

Bedrock or cemented caliche
within 20inch depth,

except for

the deeper Reagan; stoniness
and steep slopes (Ector,
Lozier).

High shrink-swell potential
(Pullman, Sherm); cemented
caliche within 20 inches depth
(Kimbrough, Slaughter); high
corrosion potential; wind
erosion,

Wind erosion; high corrosion
potential.

Wind erosion; low available
water capacity.

Salinity; high corrosion
potential; cemented caliche
within 20 inch depth
(Upton).

Bedrock within 20 inch
depth, except in deeper
Musquiz;

stoniness; steep slopes.

Wind erosion; low available
water capacity.

ixed or ] ed pine Low in plant nutrients; soils
siliceous; - occur in small areas due to
i b and. acid g . complex drainage patterns;
9-A } - , . throughout, e : . high shrink-swell potential
J f = [+ s . . (subsoils of Boswell &
Susquehanna).
10-A
11-u AL A Clay nd  Undulating  Kaolinitic and Steep slopes; Bub soils are
o ,ma- lilly. mixed; acid | shallow and have ironstone
throughout. ¢ outcrops.
12-A ! : 5 Loamy del- ) ~ Mixed; acid Wetness; high corrosion
: : ; throughout. and i potential (Splendora, Sorter).
Montmorillonitic; L C . Wetness and stream over-
alkaline to acid. ores . flow; high shrink-swell
. potential; high corrosion
potential.
Montmorillonitic; High shrink-swell potential
or mixed (pri- (severe building foundation
marily mont- problems on Houston Black
morillonite and i and Heiden); high corrosion
clay-size car- b . potential.
bonates in the :
Austin); cal-
careous through-
; out.
15-A ‘” = 32-45 J e ~ Montmorillonitic; High shrink-swell potential:
i B (80-112) § ok lating.  acid in upper severe building foundation
g ] ; [ part, alkaline problems; Wilson and
l6-V _ e allt = below (Heiden Crockett soils drouthy.
e layey _ soils calcareous
 throughout).
Mixed or Shallow to moderate depths
carbonatic over chalk, (well suited for
(Eddy); building foundations).
calcareous.
18-A Montmorillonitic Cool season wetness, warm
or mixed season drouthiness; high
19-A (Muskogee); shrink-swell potential; high
acid in upper corrosion potential; severe
part, alkaline building foundation problems.
to acid below.
20-A tilo- : L o533 [E Mixed or Wind erosion during dry
& (70-95) § siliceous years; water erosion.
21-A ; (appreciable
quartz); mostly
acid through-
22-A out.

25-35
(63-88)

29-34 |
(73-85) :

19-23
(48-58)

26-A

Mixed; slightly
acid to

in the upper
part, alkaline
below.

Mixed (appre-
ciable mont-
morillonite);
slightly acid
to moderately
alkaline in
upper part
and moderately
alkaline and
calcareous
below.

Mixed or
carbonatic
(Zapata); mainly
slightly acid

n upper part,
alkaline below
(Zapata cal-
careous through-
out).

Wetness; drouthiness; sodium
(Orelia); strongly cemented
caliche within 40" depth
(Goliad); high corrosion
potential.

High corrosion potential.

Shallow to moderate depths
over strongly cemented or

indurated caliche (Zapata,

Delmita).

Hpmu::._m»& percentages of representative soils in the association—includes acreage of other soils.
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