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LAND 
RESOURCES 

OF TEXAS 
A Map of Texas Lands Classified 

According to Natural Suitability 
and Use Considerations 

Introduction 
Texas is endowed with an enormous variety of natural 

land resources that vary from the hum id forest lands of 
East Texas to the vast desert lands of Trans-Pecos, from the 
swamps and marshes of the Texas Coastal Zone to the arid 
plains of the Panhandle, and from the rich farmland of 
Central Texas to the sparsely vegetated sand plain of the 
south Texas coast. Almost 270,000 square m lies of I and, 
including plains, plateaus, mountains, hill country, beaches, 
river valleys, badlands, and many other types of terrain, 
com prise the natural land wealth of the State. Large enough 
to span many climatic zones, geologic provinces, and 
botanical realms, Texas encompasses some of the most 
diverse regions of North America. 

Land Resources 
DEFINITION 

Land resource units are "mappable entities, either 
natural or man-made, that are defined by the physical, 
chemical, and biological characteristics or processes that 
govern the type or degree of use that is consistent with 
both their natural quality and productive utilization" 
(St. Clair and others, 1975). 

Land resource units encompass areas of sim ii ar charac­
teristics defined by a limited and predictable range of 
properties that determine their suitability for various uses. 
The map of land resource units provides basic resource data 
for inventorying and planning. 

The fundamental properties of Texas I ands are used to 
define several basic land categories: areas of ground-water 
recharge, lands with various types of mineral resources, 
substrates with significant physical properties, landforms 
with unusual and critical configurations, areas influenced 
by dynamic physical processes, areas dominated by biologic 
habitation, lands submerged beneath coastal waters, and 
lands altered or created by man. 

The classification of a I and resource unit is based on 
properties that are judged to be the most significant in its 
potential use. For example, "recharge sand" is a land 
resource unit recognized by its first-order importance as an 
area of significant ground-water recharge to an aquifer 

As part of this great diversity, Texas exhibits a natural 
variability in energy and mineral resources, agricul t ural 
capacity, water supplies, environmental sensitivity, and 
recreational potential that attracts a broad spectrum of 
industry and people. The Land Resources of Texas map 
classifies and describes the variety of lands in the State and 
depicts their distribution and interrelationships. Texas 
citizens and various government agencies can use the map 
to understand and appreciate better the State's natural land 
endowment and to have a basis for evaluating nat ural 
considerations that are important in the use of the State's 
natural resources. The map provides the basic facts about 
the I and resources of Texas. 

system. Th is geohydrol ogic factor is a primary charac­
teristic that should be evaluated when considering use of 
the area. Classification of land resource units involves a 
subjective determination of which properties are of first­
order significance. For example, land which has poor 
foundation characteristics and which is also subject to 
frequent flooding is classified according to its flood-prone 
character because it is subjectively considered to be of 
greater significance with respect to man's use of the land 
area. 

Although each land resource unit is classified in terms 
of first-order characteristics, all aspects of the units are 
thoroughly described in the map explanation and in the 
tables. Information on substrate, physical properties, topo­
graphic expression, general soil characteristics, vegetation, 
economic resources, processes, and many other parameters 
are inr.luded. 

Except for man-made features , delineation, classifica­
tion, and description of land resource units are based on 
natural characteristics that may affect natural suitability for 
particular uses. It must be emphasized that adverse natural 
conditions exhibited by a land resource unit may be 
significantly mitigated by application of special technology 
and, in fact, may be deemed secondary to economic, social, 
and other considerations. 



SIGNIFICANCE OF LANO RESOURCES 
A land resources map provides data needed to assess 

natural capability or suitability of an area for specified 
purposes. Hence, it provides guidelines for use of the land 
in a manner that is economically prudent and compatible 
with natural conditions. Application of the Land Resources 
map to select potential sites for a particular activity 
provides an opportunity to consider economic trade-offs 
and to perform cost/benefit analyses prior to specific site 
evaluation or land acquisition. Recognition of existing 
natural conditions perm its development of an area without 
the expense of overdesign, exposure to hazardous processes, 
or deleterious impact on sensitive environments. 

RECOGNITION AND MAPPING 
Because land resource units are recognized principally 

by distinctive combinations of substrate materials, soils, 
vegetation, topography, and active physical, chemical, or 
biologic processes, field investigations are required to 
determine characteristics of land resource units and their 
interrelationships. After a land resource unit has been 
delineated by field investigations, it is usually possible to 
map the unit boundaries on aerial photographs and to 
recognize the unit in adjacent areas. Aerial photographic 
methods greatly accelerate the mapping program because 
preliminary maps can be prepared from photographs and 
then verified by further field studies. 

Aerial photographic mapping involves (1) inter­
pretation of photographic tone or color which varies with 
soil type, substrate composition, and other factors such as 
ground cover and soil moisture; (2) recognition of patterns 
in tonal variations that result from differences in soil, 
substrate, or vegetation or from human modification; and 
(3) interpretation of configurations of I and-surface features 
which indicate subsurface structure, substrate composition, 

Purpose of Land Resources Map 
The Land Resources of Texas map has been designed 

to provide a perspective that can be beneficial to the 
general public, planners, educators, developers, industri­
alists, and government agencies. The map should be helpful 
also to citizens who are seriously interested in under-

topographic conditions, and erosional or depositional 
processes. 

Existing bedrock and soil maps also greatly facilitate 
mapping of land resource units because they provide a 
source of field-checked information. Such maps commonly 
can be converted directly into preliminary land resources 
maps. 

The degree of detail in discriminating and mapping a 
land resource unit varies with the scale of field mapping as 
well as the scale at which the final map is presented. The 70 
land resource units are displayed on the Land Resources of 
Texas map at a scale of 1 :500,000 (approximately 8 miles 
per inch). These units were derived from mapping originally 
compiled on aerial photographic mosaics and stereographic 
aerial photographs at scales of 1 :24,000 (approximately 0.3 
mile per inch) and 1 :62,500 ( 1 mile per inch), respectively. 
Areas or features as small as 100 feet wide can be mapped 
and depicted at the scale of 1: 24,000. At a scale of 
1:500,000, however, the minimum dimension of a feature 
that can be clearly printed on a map is about 2,000 feet. 

Land resource rel at i onsh i ps can be predicted because 
bedrock, structure, geohydrologic systems, geomorphic 
regimes, soils assemblages, dynamic processes, and biologic 
communities are interrelated. For example, geologic struc­
ture, substrate composition, and active physical processes 
exert a strong inti uence on soil composition and on 
topographic configuration. In turn, soi I and topography 
may impose considerable control on vegetation and, con­
sequently, on animal populations. Climate causes regional 
variations in the processes which affect soils, landforms, 
and biota of _the land resource units. Microclimatic control, 
such as increased runoff and erosion on steep slopes, may 
locally impose even greater effects than some regional 
climate effects. Thus, the fundamental interrelationships 
among geologic, pedol ogic, biologic, geomorphi c, and other 

standing the natural heritage of the State and how this 
endowment can be used advantageously. 

Information presented in the text and tables and on 
the map must be generalized. Descriptions of the units are 
oriented toward their principal characteristics presented in 

Development of Land Resources Program 
The concept of land resource units was developed in 

1971 when scientists of the Bureau of Economic Geology 
were completing field investigations and mapping for the 
Environmental Geologic Atlas of the Texas Coastal Zone 
and the Geologic Atlas of Texas series. The idea originated 

as a means of assessing the total natural resources of an area 
in a manner that permitted precise definition and mapping. 
Land resource units, originally designated resource capa­
bility units, were first described for the Texas Coastal Zone 
(Brown and others, 1971) because of considerable interest 
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dynamic elements of the environment define distinct land 
resource units. Figure 1 illustrates the procedure followed 
in land resource analysis. 

IDENTIFICATION AND MAPPING 
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Figure 1. Flow diagram illustrating the process of land 

resource analysis. 

a regional context. In this context, the map is an accurate 
portrayal of land resources in Texas and provides basic 
information about the nature and variability of Texas lands. 
Application of the map to site-specific problems is not 
recommended. 

in regional planning within the rapidly developing coastal 
region. The land resource concept was discussed in the 
environmental atlases and in associated reports (Brown and 
Fisher, 1974). 

Subsequently, land resource inventories and maps were 



prepared for the Greater Houston Area (Proctor and others, 
1973), and for two coastal councils of governments, the 
Houston-Galveston Area Council (St. Clair and others, 
1975) and the Coastal Bend Council of Governments ( Kier 
and others, 1974). Kier and Bell ( 1974) verified that 
qualitative interpretation of the physical properties of land 
resource units can be substantiated by numerous kinds of 
engineering tests and that each land resource unit exhibits a 
predictable range of physical properties. The land resources 
approach was first applied in noncoastal regions by 

Land Resources of Texas Map 
BASE MAP 

The base map used to display Land Resources of Texas 
is a topographic map compiled by the U.S. Geological 
Survey at the scale of 1 :500,000 (1 inch equals approxi­
mately 8 miles). The topographic contour interval is 200 
feet with supplemental 100-foot contours on the Coastal 
Plain. Cultural features included on the base map are major 

State and Federal highways, rai I roads, cities and towns, 
county boundaries, national forests, and national and State 
parks and wildlife-management areas. Natural and man­
made water features include streams, drainage ditches, 
canals, lakes, reservoirs, and holding ponds. 

The U. S. Geological Survey base map was last updated 
in 1965. For the purposes of the Land Resources map, 
more recent information on cultural and water features was 
necessary. Configurations of I arge reservoirs and lakes were 
updated to 1973 using maps of existing and planned 
reservoirs provided by the Texas Water Development Board. 
Reservoir names were updated to early 1977 with informa­
tion also provided by the Texas Water Development Board. 
Urbanized areas were updated to 1972-73 using land use 
mapping from Landsat imagery under the direction of 
Ann E. St. Clair. National forests, parks, and wildlife­
management areas were updated to 1976 using county 
highway maps prepared by the Texas Department of 
Highways and Public Transportation. Locations and names 
of State parks and wildlife-management areas were obtained 
from Texas Department of Highways and Public Transpor­
tation county highway maps and through the courtesy of 
the Texas Parks and Wildlife Department. Roadside parks, 
State historic sites and structures, State fishing piers, and 
wil di ife-management areas leased by the State were ex­
cluded from the base map. 

MAP FORMAT 

The Land Resources map is divided into four quad­
rants. The map explanation and 11 auxiliary maps are 
printed on the southwest quadrant. The explanation is 

Woodruff (1977) for the Capital Area Planning Council. In 
addition, a number of county and regional land resources 
studies have been completed throughout Texas (Woodruff 
and Gustavson, 1976; Woodruff and others. 1976; Kier and 
White, in progress; White and others, in progress). 

In 1972, the Land Resources of Texas Program was 
formally initiated to apply the concept of land resource 
assessment to the entire State of Texas. Although princi­
pally funded by the Bureau of Economic Geology, supple-

keyed to the map by colors and letter-number symbols. The 
70 land resource units are grouped into eight major 
categories: geohydrnlogic units, mineral land units, physical 
properties units, geomorphic units and features, process 
units, biologic units, estuary - lagoon - openijulf units, and 
man-made units or features. 

Each I and resource unit is described in the explanation 
according to substrate material, physical properties, topog­
raphy /bathy metry, vegetation/biota, and active processes. 
A table showing potential resources, natural suitability, and 
recommended use considerations for each unit is printed on 
the southeast quadrant. Additional information about each 
unit is contained in tables 1 through 8. 

DATA SOURCES 

In evaluating natural characteristics and properties of 
land resource units in Texas, approximately 250 published 
references {table 9) and numerous unpublished reports, 
manuscripts, and notes were consulted. Descriptions of 
more than 450 formal and informal geologic and biologic 
units and more than 150 recognized soil units were 
compiled and analyzed in preparing the map, explanation. 
and tables. 

The Geologic Atlas of Texas (fig. 2) provided the 
principal information required for recognition, classifica­
tion, and mapping of statewide land resource units. Land 
resource mapping of the Texils Coastal Zone was based on 
maps prepared for the Environmental Geologic Atlas of the 
Texas Coastal Zone series (fig. 3). Table 10 shows the 
geologic units in the Geologic Atlas of Texas and in the 
Environmental Geologic Atlas of the Texas Coastal Zone 
series that are included in each land resource unit on the 
Land Resources map. Map data provided by the Geologic 
Atlas of Texas and the Environmental Geologic Atlas of the 
Texas Coastal Zone series were supplemented by local and 
regional geologic maps, U. S. Department of Agriculture 
soils maps, regional vegetation maps, and other m iscel­
laneous maps (table 91. 

mental funding during 1972 was provided by the Texas 
Water Development Board and the Governor's Division of 
Planning Coordination (now the Governor's Budget and 
Planning Office). 

A preliminary copy of the Land Resources map was 
completed in 1974 and was discussed by Kier (19741. 
During 1974 and 1975, the map was reviewed, and certain 
modifications were made. tn 1976, final revisions were 
completed, and the map was printed in May 1977. 

SUMMARY OF LAND RESOURCE CATEGORIES 
The 70 land resource units of the State are printed on 

the map using distinct colors and letter-number symbols. 
To the extent possible, each of the eight land resource 
categories is denoted by colors from the same part of the 
color spectrum. Units depicted by patterns only-urban 
areas, national and State forests, parks and wildlife­
management areas, and the Edwards recharge zone-are 
shown by overprints on other land resource units. The 
relationship between the land resource units and various 
land use activities is presented in matrix form in table 11. 
The approximate areal extent in square miles of each 
resource unit in each of the 254 counties of Texas is shown 
in table 12. 

Geohydrologic Units 
Geohydrol ogic units encompass the recharge areas of 

major and minor aquifer systems in the State. Ground 
water is a significant natural resource, supplying about 75 
percent of the total fresh-water demand in the State (Texas 
Water Development Board, 1968). In the western half of 
the State many areas are al ready experiencing ground-water 
depletion because withdrawals exceed recharge. Surface 
water is abundant only in the eastern one-fourth of the 
State. It is prudent, therefore, to delineate areas in which 
ground-water recharge occurs, to determine the charac­
teristics of the recharge areas and their relationships to 
adjacent land resource areas, and to assess the probable 
effects of various activities that might be undertaken in the 
recharge areas. 

Delineation of recharge areas was based on information 
from the Texas Water Development Board and from field 
studies by the Bureau of Economic Geology. Four geo­
hydrologic units are mapped. The areas designated recharge 
sand (A 1) and Edwards recharge zone (A3) include the 
recharge areas of the major aquifers in the State. Secondary 
aquifers (A4) are the recharge areas of aquifers of lesser 
importance. These aquifers are of secondary importance 
because their yield is lower than that of the major aquifers, 
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water quality is variable or generally lower than the quality 
of ground water from the major aquifers, and they occur in 
areas where major aquifers are the primary water source. In 
some parts of Texas, particularly in Central Texas, recharge 
areas of small local aquifers with marginal wat er quality are 
shown because no alternative supply of fresh water is 
available. Elsewhere, areas with similar recharge capabilities 
may not be classified as geohydrol ogic units because 
alternative supplies meet virtually all the water demand in 
those areas, and, consequently, the significance of these 
local aquifers is less. For example, some gravel deposits in 
Central Texas are mapped as secondary aquifer (A4) where 
the unit is used as a source of ground water and as 
I imestone sand and gravel (B 12) where other, superior 
water supplies are available. . 

Perched coastal aquifers {A2) differ from most other 
aquifers because they are t hin , are of limited extent, and 
occur at the ground surface with limited interconnection to 
deeper aquifers. Commonly, perched aquifers are underlain 
by impermeable material and are, thus, isolated from 
permeable substrates below. Although ground-water quality 
in these aquifers is generally marginal, they provide local 
water supplies. 

Recharge areas that are designated A 1, A2, and A4 are 
generally underlain by uncemented or loosely cemented 
sand or mixed sand and gravel. In such aquife rs ground­
water movement and storage occurs between the grains that 
compose the rock or sediment. The open space, or porosity. 
between sand- and gravel-sized part icles may be as much as 
25 percent of the vol ume of the rock. The degree t o which 
these pore spaces are interconnected determines the perme­
ability of the material. The greater the permeability, the 
more fluid that can pass through a substrate. Cementation 
in the pore spaces decreases both porosity and 
perm ea bi I ity. 

One of the major recharge areas in the State, the 
Edwards recharge zone (A3) is unique because it is a legally 
defined and protected area (Texas Water Quality Board 
Order 74-0236-4). The recharge zone is underlain pre­
dominantly by limestone. Ground-water recharge and 
movement are through extensive fractures and sol ution 
zones in the limestone. In general , ground water moves 
through fractured and cavernous I imestone more quickly 
than through sand or gravel aquifers. Furthermore , soils 
that developed on these I imestone terranes are charac­
teristically thin. Thus, the aquifer is highly susceptible to 
pollution because contaminants may flow directly (and 
rapidly} into the aquifer without beneficiation due to 
filtration or aeration effects of soil o r porous material. 

Mineral Land Units 
Texas leads the Nation in t erms of total value of 

minerals produced and has held this ranking since 1934. 



Excluding production of petroleum, natural gas, and 
natural gas Ii quids, which com prise 95 percent of the total 
value of minerals produced in the State, Texas is ranked 
among the top five states in the value of 20 principal 
commodities produced (U.S. Bureau of Mines, 1973). 
Texas has a large and diverse mineral base, particularly of 
nonmetallic minerals. 

The 14 mineral land units include those resource areas 
where significant or potentially significant economic 
mineral deposits occur. These units are the land areas where 
known or potential mineral production is a major consider­
ation. Although the total area mapped as a mineral land 
unit may not contain exploitable resources, these areas do 
contain concentrations of valuable resources. 

Each mineral land unit can encompass a number of 
different commodities and uses. For example, high-purity 
limestone may be quarried for use as fluxstone or for 
cement and lime manufacturing. Lower quality limestone 
may be quarried for crushed aggregate. Limestone that is 
particularly attractive and that has other special properties 
can be quarried for di mens ion stone. Similarly, different 
kinds of clays are suited for different purposes. Clays high 
in kaolinite are used for ceramic materials and refractory 
products. Montmorillonitic and illitic clays are used to 
make expanded aggregate and many nonceramic products. 
Common brick can be made from mixtures of most clays. 
Furthermore, the greensand-ironstone unit (B8) includes 
minerals ranging in composition from iron carbonates and 
iron oxides to iron silicates. In addition, the presence and 
association of different kinds ot mineral resources within 
the same mineral land unit should be noted. For example, 
I ignite and coal tend to be associated with deposits of 
high-quality kaolinite clays. Uranium tends to be concen­
trated in tuffaceous sands that are interbedded with muds 
{B13). 

Other examples of commodities and their uses from 
various units include: chalk (B3)-potential source of 
cement and lime; caliche (B4 and B5)-commonly used for 
road-base material; industrial clays (B6 and B7)-used in 
manufacturing bricks, expanded aggregate, and ceramic 
materials-and {B 13 and B 14)- used in production of 
bentonite, fuller's earth, fillers, abrasives, and cement 
additives; sedimentary iron-rich deposits (B8)-mined for 
iron ore, soil conditioner, and road-base material; gypsun 
anhydrite (89), used for manufacturing building products 
such as wallboard and plaster, as a retarder in portland 
cement, and as a soil conditioner; and sand and gravel (B 10, 
B 11, and B 12)-a source of aggregate for construction and 
for road metal. 

Finally, it must be emphasized that the total area 
defined as a mineral land unit does not contain resources 
that can be produced economically. Lignite, coal, and 
uranium, in particular, occur in discontinuous beds and 

lenses scattered throughout the resource areas. Conse­
quently, these energy resources represent only a smal I 
fraction of the total area of the unit as depicted on the 
map. Industrial-quality clays occur within the areas shown 
on the map, but these mapped units also may include 
materials of different composition or lesser qua I ity. Local 
areas within I imestone and gypsum mineral lands may be 
unsuitable as resources because of impurities (clay, dolo­
mite). limited extent, or effects of weathering. The quality 
of sand and gravel and caliche resources may also vary. 
Grain-size distribution, cementation, composition, extent, 
and location of the deposit affect the economic value of 
sand and gravel deposits. Similarly, caliche may contain 
rock fragments that are too I arge to be used in road metal. 

Mineral I and units are areas where intensive, onsite 
investigations should be performed to locate resources of 
economic value. The value of these potential resources 
should be considered before committing the land areas to 
alternative, irreversible uses. 

Physical Properties Units 
Physical properties units include 12 land resource units 

in which physical characteristics of the substrate material or 
soil are the most important factors that determine natural 
suitability for various uses. Physical properties that limit 
natural sui tab ii ity for construction purposes are the most 
significant characteri sties. Properties that impose these 
kinds of limits include slope stability, foundation strength, 
excavation potential, shrink-swell potential, com pres­
sibility, plasticity, corrosion potential, infiltration capacity, 
and structure. 

Land resource units classified on the basis of dominant 
physical properties range from very soft expansive clay {C1) 
which may be limy {C3) to very hard igneous rock (C12}, 
and from loose, uncemented sand (C9} to hard sandstone 
(C7) or sandstone and conglomerate (CB}. Some of the 
physical properties units are mixtures of two or more kinds 
of rocks that cannot be separated at the map scale-clay 
and limestone (C2) which is composed of alternating layers 
of expansive clay and hard Jimestone; limy mud and 
limestone (C4); various mixtures of mud, mudstone, and 
sandstone (C5 and C6) in which the hardness of the 
sandstones differ; and mud and sand with interbedded 
gypsum and dolomite (C10}. 

One physical properties unit {C11) consists of a variety 
of indurated rocks in West Texas and in the Central Mineral 
Region that are fractured and steeply dipping. The struc­
ture or attitude of bedding exhibited by these rocks 
strongly affects the physical characteristics that determine 
the natural suitability of these lands. 

Some characteri sties of physical properties units that 
are restrictive for one activity may be ideally suited for 
another activity. For example, land resources with a high 

clay content may pose I imitations on construction, but 
they are commonly suitable for solid-waste disposal opera­
tions. Some of the physical properties units, are also 
potential sources of industrial clays, and other units 
constitute prime agricultural lands (C1). However, the 
economic value of these land areas is of secondary 
importance relative to their physical properties. 

Differences in structural setting, topographic expres­
sion, and climatic regime may affect the properties of a 
specific unit. For example, the effect of expansive clays 
tends to be less critical in flat terrain than on steep slopes, 
and the clays are generally more stable in the western part 
of the State where rainfall is lower and the degree of 
calichification is greater. Onsite inspection to determine 
precise physical characteristics of the land resource areas is 
necessary before a final evaluation of natural attributes can 
be made. 

Geomorphic Units and Features 
For certain I and resource areas, topographic relief and 

land surface configuration are dam inant characteristics. 
Topography, substrate materials, and active processes are 
interrelated and can provide clues to the natural attributes 
of certain land areas. Although not considered in analysis of 
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land resources, unique topographic expressions also may be 
aesthetically attractive and well suited for recreation. 

Eleven geomorphic units and features are designated on 
the Land Resources map, Geomorphic units include two 
types of mountain terrains, underlain by limestone, sand­
stone, and shales (D1 ), and underlain by volcanic rocks and 
conglomerate (D2); terrace deposits that are remnants of 
former floodplains (D3); inactive alluvial fans (D4); severely 
eroded I ands (D5) termed badlands; moderately eroded and 
dissected lands (D7} with moderate slopes and relief; 
uneroded and undissected lands (D6) which are generally 
flat lying with limited drainage; stairstep topography (08) 
characterizing a land area underlain by alternating beds of 
hard limestone ("treads") and soft limestone or mudstone 
("risers"); and karstic terrain (D9) in which sinkholes and 
other solution-collapse features are prominent, 

Two land resource units in this category-shallow salt 
domes (D 10) and inactive faults (D11 )-may or may not be 
topographically expressed. Shallow salt domes push over­
lying strata upward and commonly produce topographically 
high areas with faults radiating from the center of the 
uplifts. Faults are fractures along which rock has been 
displaced and may be expressed by topographic escarp­
ments resulting from differential erosion of the substrate 
materials that are juxtaposed, 

Few generalizations can be made about the physical 
properties of geomorphic units. Substrate materials range 
from very hard to very soft; topography varies from flat 
lying to rugged mountain terrain, and agricultural suit­
ability varies from poor rangeland with sparse vegetation to 
excellent farmland. There also is considerable variation 
within individual units, making onsite inspection and 
evaluation very important before specific activities can be 
properly planned. 

Process Units 
There are 14 land resource units where dynamic 

physical processes are paramount in affecting natural 
suitability for certain activities. In some of these areas the 
processes may be continuous; in other areas the processes 
may occur periodically and very rapidly-daily or even 
hourly, The rapidity, magnitude, and intensity of the 
processes and changes strongly affect man's ability to use 
thess land and water resources. 

Physical processes of concern include flooding (by 
either rivers overflowing their banks or by salt-water surge 
caused by major storms), erosion and deposition of 
sediment by wind and water, and chemical activity. The 
kinds of land and water resource areas categorized as 
physical process units are variable, and more than one 
physical process may occur within each resource unit. Land 
resource units classified as process units include: land areas 
subject to flooding by fresh water { E 1, E2, E3, E4, E5, and 

E7), land areas subject to flooding by salt water ( E6, E7, 
E8, E 11, and E 14 ), land areas subject to rapid flooding and 
relatively rapid draining (El, E2, E3, El 1, and E14), land 
areas subject to relatively long-term ponding of fresh or salt 
water (E4, E5, E6, and El 1 ), land and water areas subject 
to erosion and deposition by water (E 1, E2, E3, E 10, E 11, 
E12, E13, and E14), land areas subject to sediment erosion 
and deposition by wind {E6, E7, EB, E9, E11, and E14), 
land and water areas subject to the effects of rapid currents 
from astronomical and storm-driven tides and surges (E10, 
E 11, E 12, and E 13), and land areas subject to accumulation 
of chemical precipitates (E5). 

Al I the process units except alkali flats ( E5). which are 
present in the Trans-Pecos area, occur in the Coastal Zone. 
Process units in which wind action plays a dominant role 
(E6, E7, and E9) are generally more extensive in the 
Trans-Pecos area and on the High Plains. Although some 
alluvial fans (E3) occur in the Coastal Zone, they tend to be 
more common in arid areas. Floodprone areas ( E 1) occur 
along watercourses throughout the State. 

The flood-prone areas are natural floodplains that have 
a statistical probability of flooding on the order of 1 
percent or more but that do not necessarily correspond to 
floodplains that are legally defined by the Federal Insur­
ance Administration. Along the lower reaches of the Rio 
Grande, the extent of the flood-prone land resource unit is 
restricted because an extensive dike and floodway system 
controls the amount of natural flooding. 

Biologic Units 
The five biologic units are delineated to show areas 

where biologic habitation, activity, productivity, and toler­
ances are delicately balanced and directly or indirectly 
important to man's well-being. These are the land and water 
resource areas that provide food and nursery grounds for a 
significant portion of game and commercially valuable fish 
and wildlife in the State. Marshes (Fl and F3), swamps 
(F2), reefs {F5). and marine grass flats (F4) are included. 

All biologic units mapped occur in the Coastal Zone. 
Fresh-water marsh (Fl) and swamps (F2) also occur in East 
Texas, but in the Coastal Zone the productivity and 
sensitivity of these environments is most important. 

Estuary - Lagoon - Open-Gulf Units 
Submerged coastal lands are defined by salinity, tidal 

inf I uence, turbidity, fresh-water influx, depth variations, 
bottom substrate, and biotic communities. 

Estuaries are shallow marine- to brackish-water bodies 
occupying the drowned portions of ancient river valleys; 
lagoons are elongate, submerged depressions between 
barrier islands and the mainland (G-1 to G-5). These 
shallow-water areas are physically, biologically, and 
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chemically gradational with open-marine environments of 
the Gulf of Mexico. Geo I ogical ly, estuaries and lagoons are 
evolving, transient environments that display slow, natural 
changes. Biologically, these areas and the fringing marshes 
are highly produc live, delicately balanced systems that are 
essential to the life cycles of many commercially valuable 
marine organisms. Chemically, the water masses are highly 
variable and susceptible to marine influences as well as the 
effects of human activities in the shallow waters and on 
nearby I and. 

The quality of the shallow marine- to brackish-water 
environments depends on inflow from rivers. Nutrients and 
debris from the rivers provide food for organisms in the 
bays. Normal river discharge helps to prevent salinities from 
becoming too high; flood waters from rivers periodically 
flush contaminants from the bays that tidal flow cannot 
remove. Therefore, upstream activities, such as dam con­
struction, and seaward activities, such as disposal of spo ii, 
that disrupt normal water flow or sediment movement 
adversely affect the estuaries and lagoons. 

Only one open-gulf unit, shoreface sands {G6). is 
delineated on the Land Resources map. This unit is 
transitional between gulf-facing beaches and open-marine 
environments on the continental shelf. Few data on 
State-owned lands seaward of the shoreface sands existed 
when work on the Land Resources map was completed, 
and, thus, no effort was made to delineate additional units 
on the continental shelf. A study of shelf sediments is now 
in progress at the Bureau of Economic Geology. 

Boundaries of the six estuary - lagoon - open-gulf 
resource units shown on the map are those interpreted in 
part from photomosaics ( 1 :24,000 scale or approximately 
0.3 mile per inch) constructed from aerial photographs 
taken in the late 1950's. More recent aerial photographs 
and coastal charts were used to update the maps of resource 
units in the bays and estuaries. Many boundaries, such as 
those between the open bay (G3) and the tidally influenced 
open-bay environments (G4). are gradational and conse­
quently are subject to rapid and sudden shifts resulting 
from short-term weather conditions. The dynamic nature of 
these areas should be considered when evaluating the 
characteristics, I imitations, and possible uses of the 
estuarine and lagoonal environments. 

Man-Made Units or Features 
Man-made units or features are areas in which human 

activities have altered the environment, created new envi­
ronments, or I imited potential uses of land resources 
through legal restrictions. The characteristics of these 
environments are variable. 

Five land resource units are mapped in th is category: 
surface-water-storage areas (H1}, wildlife refuges, parks, and 



forests (H2), urban land {H3), made land (H4), and 
subaqueous spoi I {H5). Two units-urban I and and wildlife 
refuges, parks, and forests-are shown by patterns printed 
over the natural land resources that occur in the same area. 
Wild I ife refuges, parks, and forests shown are owned by the 
Federal or State governments. 

AUXILIARY MAPS 
Eleven small statewide maps on the southwest quad­

rant of the Land Resources map depict special regional 
aspects of land that cannot be shown on the I arge map. 
These maps include: physiography, surface geology, soils, 
vegetation regions, structural geology, river and coastal 

How to Use the Land Resources Map 
The Land Resources map is designed to exhibit a 

variety of data about the State's natural resources for 
technical and nontechnical users. Information is indexed by 
map color and symbol. The description of the land 
resources of any area of Texas can be obtained from the 
explanation on the southwest quad rant of the map. A 
general assessment of the use potential of each unit can be 
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quickly determined by referri-ng to the evaluation chart on 
the southeast map quadrant. Supplementary information 
can be obtained from review of smal I auxi I iary maps on the 
southwest quadrant of the map. In addition, tables and 
charts in this report provide extensive information about 
the 70 land resource units shown on the map. A glossary of 
terms used in the text as wel I as on tables, charts, and map 
is appended. 

The map and its explanation, auxiliary maps, and 
tables are self-explanatory. The following discussion may be 
of interest to nontechnical users, however, to aid in 
understanding and interpreting the map. An approach by 
which this map may be used is shown in figure 4. 

ORIENTATION 
The Land Resources map is divided into four quadrants 

and is designed to be assembled into a single wall display. 
North is at the top of each quadrant. 

Latitude and longitude lines, shown by thin black lines 
crossing the map, can be used to describe the location of 
any feature on the map. Latitude lines run east-west parallel 
to the Earth's equator and refer to positions relative to the 
equator. For example the 29° N. latitude line refers to a 
parallel 29 degrees north of the equator. Latitude coordi­
nate values in 1-degree increments are shown on the right 
and left margins of each quadrant. Longitude lines extend 
north-south from the Earth's poles and refer to positions 
east and west of the Prime Meridian at Greenwich, England. 
The 96° W. longitude line refers to a position 96 degrees 
west of the Prime Meridian. Longitude coordinate values in 
1-degree increments are shown on the north and south 
margins of each quadrant. If latitude and longitude coordi­
nates are combined, any point on the Earth's surface can be 
accurately designat~d. For example, 29° N. latitude and 

Derivative Maps 
GENERAL STATEMENT 

The Land Resources map and appended tables provide 
a basis for deriving special purpose or thematic maps that 
depict particular aspects of the State's natural resources. 

. These derivative maps may be constructed to address 

basins, major fresh-water aquifers, climate, mineral 
resources, energy resources, and agricultural products. 
County outlines are shown on all but the physiography 
map. Explanations and data sources are also shown. The 
scale of the small maps is approximately 1 inch equals 
130 miles. 

96° W. longitude are the coordinates for a point just 
northwest of Bay City in Wharton County. 

MAP SCALE 
Two types of seal es are shown on the Land Resources 

map, a fractional scale and graphic scales. The fractional 
scale, 1: 500,000, means that one unit on the map equals 
500,000 of the same unit on the ground. For example, 1 
inch on the map equals 500,000 inches on the ground or 
approximately 8 statute mil es (63,360 inches per statute 
mile). The graphic scales in statute miles and kilometers are 
provided on each quadrant and are convenient for visu­
alizing and determining map distances. 

TOPOGRAPHY 
Elevations and topographic configuration of the land 

surface are shown by brown contour lines. Each contour 
line traces equal elevations above mean sea level. The 
contour interval is the vertical distance between successive 
contour I ines. The contour interval on the Land Resources 
map is 200 feet; supplemental 100-foot contour lines are 
shown as dashed lines on the coastal plain. 

The horizontal distance on the map between contour 
lines reflects steepness of the slope. Steeply sloping lands 
are indicated by closely spaced contours; gently sloping 
terrain is indicated by widely spaced contours. The approxi­
mate elevation of a point that does not lie on a contour line 
can be estimated by interpolating the position relative to 
the next higher and lower contour I ines. For example, a 
point midway between the 200-foot and 400-foot contour 
lines can be interpreted to be approximately 300 feet above 
mean sea level. Contour I ines are not provided for eleva­
tions below mean sea level, nor for land covered by inland 
water bodies. 

specific problems. Derivative maps can be produced by 
grouping together land resources that have similar charac­
teristics with respect to a particular activity or prob I em. 
For example, a map of flood-prone areas can be compiled 
by grouping all units that are subject to periodic inunda-
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tion. Additional discrimination can be made by distin­
guishing flooding by fresh water, salt water, normal rainfall, 
and rainfall associated with hurricanes. Table 13 compares 
the physical requirements necessary for various uses; table 
14 shows how several kinds of derivative maps can be 
prepared; and tables 15 through 18 group land resource 
units needed to construct some specific derivative maps. 

EXAMPLE OF A DERIVATIVE MAP 
A derivative map has been constructed to serve as a 

guide for evaluating natural suitability of land areas in 
Texas tor disposal of ordinary municipal solid wastes. This 
map was prepared from the Land Resources map and is 
presently being used by the Texas Department of Health 
Resources and the Texas Water Quality Board (table 17). 

Summary 
The Land Resources of Texas map is intended to serve 

as the means for regional land analysis and as a basis for 
delineating areas suitable for more detailed analysis 
involving site- and area-specific studies. By using the 
descriptive and interpretive tables and by applying the 
methods described for preparing derivative maps, the user 
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The criteria used to describe natural suitability for disposal 
of sol id wastes were defined in discussions with representa­
tives of the two agencies and the Bureau· of Economic 
Geology. Factors considered include permeabi I ity, frac­
turing, susceptibility to flooding and erosion, topographic 
relief, and excavatabil ity. 

Three broad categories of solid-waste disposal suit­
ability were defined: ( 1) generally suitable-land resource 
units which are relatively secure from flooding, leakage, or 
erosion; (2) marginalfy suitable-land resource units in 
which permeability or other factors may be unsuitable or 
where local variations in substrate properties preclude a 
more definitive statement about suitabi I ity for waste 
containment; (3) generally unsuitable-land resource units 
in which factors such as aquifer recharge, high permeability, 

can evaluate the potential of a land area for a variety of use 
requirements on a regional or statewide basis. Printed at a 
scale of 1 inch equals 8 miles, the map is obviously not 
intended to provide site-specific information, but the map 
information is val id at scales of 1 :62,500 and in the Coastal 
Zone at 1 :24,000. The map can provide a significant body 

Bureau of Economic Geology who collectively have 
mapped and studied the natural resources across the State 
of Texas: V. E. Barnes, D. G. Bebout, J. L. Brewton, G. K. 
Eifler, A. W. Erxleben, T. J. Evans, W. L. Fisher, P. T. 
Flawn, W. E. Galloway, R. M. Girard, C. G. Groat, T. C. 
Gustavson, W.R. Kaiser, C. W. Kreitler, A. A. Morton, 
M. K. Pieper, C. V. Proctor, A. E. St. Clair, A. A. Trippet, 
E.G. Wermund, W. A. White, C. M. Woodruff, Jr., and 
many other geologists who contributed indirectly by 
association with programs such as the Geologic Atlas of 
Texas, and Environmental Geologic Atlas of the Texas 
Coastal Zone and the Guadalupe - San Antonio - Nueces 
River Basins Regional Study. 

Contributions by soil scientists, U.S. Soil Conservation 
Service, who have prepared regional and county reports 
throughout Texas, are gratefully acknowledged. Sources of 
data displayed on the auxiliary maps are noted on the map. 
Other data sources are listed in table 9. 

Cartographic preparation of the Land Resources of 
Texas map was performed by members of the cartographic 
staff, Bureau of Economic Geology: J. W. Macon, chief 
cartographer, and cartographers D. F. Scranton, B. H. 
Hartmann, D. M. Ridner, and C. A. Wilke. These profes­
sionals developed the color schemes, designed the layouts, 
and maintained exceptional accuracy throughout the 
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flooding, or high topographic relief limit the ability of the 
site to contain leachates. 

The purpose of preparing the sol id-waste disposal 
suitability map was to provide information to State 
agencies that are required to review and evaluate solid-waste 
disposal sites during three phases: (1) site selection­
location of areas that are likely to be naturally suitable for 
disposal of ordinary municipally generated solid wastes; (2) 
pre-evaluation-estimation of the amount or extent of 
engineering test data likely to be required to properly 
evaluate a site: and (3) evaluation-determination of the 
nature and suitability of material in the vicinity of the site 
selected. Because of the regional scale of the Land 
Resources map, additional investigation is required to fully 
evaluate a waste disposal site. 

of direct (on the map and in the charts and tables) and 
indirect (by interpretation and derivative/thematic map­
ping) information that should be helpful to a large 
audience. It is anticipated that the Land Resources map and 
text will prove educational as well as provide a practical and 
factual approach to land inventory and assessment. 

scribing and color-separation stages of preparation. The 
writers fully acknowledge the extent and high quality of 
their collective contribution, without which the map could 
not have been prepared. The design and layout of the cover 
and the report were prepared by C. J. Farmer, Bureau of 
Economic Geology. Final color proofs were checked by 
M. J. Pieper, B. R. Weise, A. R. Trippet, and S. A. Holden. 
Statistical tables were computed by L. P. Jones, J. E. Nilsson, 
and S. L. Waisley. Many research assistants and associates 
contributed to the mapping, compiling, and proofing of the 
map between 1972 and 1977: M. B. Schwarz, P. P. McKeon, 
A. C. Funk, D. L. Bell, A. E. St. Clair, F. B. Vann, S. A. 
Scanlon, M. C. Poorman, E. E. Theilig, B. A. Herber, and 
J. P. Herber. 

T. J. Evans, W. L. Fisher, A. E. St. Clair, E.G. 
Wermund, and C. M. Woodruff, Jr., of the Bureau of 
Economic Geology and Ward C. Goesling and John M. 
Gosden of the Governor's Budget and Planning Office read 
the manuscript, provided technical review, and offered 
helpful criticism. R. J. Finley, C. D. Henry, and W. A. 
White reviewed tables 1 through 8. 

K. E. Kennedy edited the map explanation, and 
C. Haynie performed final editing of the manuscript. F. M. 
Sellingsloh, D.R. Weiler, and K. O'Neill composed the text, 
map explanation, and tables. 
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a stream flows from a confined valley onto a broad 
valley or plain. 

Alluvium. General term for clay, silt, sand, gravel, or similar 
unconsolidated sediment deposited by a stream or 
other body of moving water during fairly recent 
geologic time. 

Anhydrite. Anhydrous calcium sulfate mineral that 
commonly occurs as white or slightly colored masses in 
sedimentary beds or lenses. Principally used in produc­
tion of plaster and dry wall compounds. 

Aquifer. Rock formation that contains water and can yield 
a significant supply of ground water towel Is or springs. 

Asphalt. Dark, semi-solid substance that is produced by 
evaporation of the volatile fractions from petroleum. 

Badlands. Steeply gullied topography in arid or semiarid 
regions produced by infrequent, heavy rains on 
sparsely vegetated, fine-textured sediments. 

Bar. Mound of sediment, commonly elongate to elliptical in 
shape, composed mostly of sand, deposited by running 
water or by marine currents. 

Bari re. Dense mineral composed of barium sulfate; 
commonly used in drilling muds, paints, and fillers. 

Barrier island. Elongate, low, sandy island parallel to and 
along the trend of a coast. Barrier islands are charac-
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terized by complex natural environments that include 
beaches, berms, tidal flats, vegetated barrier flats, 
dunes, marshes. and washovers. 

Basalt. Hard, dark, fine-grained volcanic igneous rock 
composed principally of iron, magnesium, and calcium 
aluminum silicates. 

Bathymetry. Measurement of depths within water bodies; 
charting of the bottom configuration of a water body. 

Bed. Layer or stratum of rock or sediment. 
Bedrock. General term for rock that underlies soil or other 

superficial material. 
Bentonite or bentonitic clay. Soft, plastic material formed 

by decomposition of volcanic ash and composed 
chiefly of the mineral montmorillonite. Bentonite is 
subject to extreme changes in volume as a result of 
adsorption of water and is used as an additive in 
drilling muds. 

Berm. Low, generally elongate bench or ridge composed of 
sediment (sand and shel I) thrown up along beaches by 
storm waves. 

Blowout. Area of intense wind erosion (deflation) common 
along South Texas coast; eroded sand moves downwind 
as a series of dunes. 
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Box canyon. Narrow canyon or gorge with steep side walls 
and terminating in a cliff. 

Brackish water. Water that is intermediate in salinity 
between normal seawater and fresh water. 

Calcarrous. Composed of or containing calcium carbonate 
(CaC03); limy. 

Calcite. Mineral composed of ca lei um carbonate; principal 
constituent of limestone. 

Calcium carbonate. Chemical compound consisting of 
calcium, carbon, and oxygen in the form of CaC03• 

Caliche. Calcareous material deposited in the soil by 
evaporation of calcium-carbonate-bearing waters. 

Carbonates. General term for limestone or other calcareous 
rocks. 

Cemented. Rock particles bound by minerals chemically 
precipitated in pore spaces. 

Ceramic. Manufactured clay product such as ti le, pottery, 
or brick that requires firing in a kiln. Qua I ity is 
controlled by amount of the clay mineral, kaolinite. 

Chalk. Soft, fine-grained limestone composed primarily of 
microscopic, calcareous shells. 

Chaparral. General term for an assemblage of dense, low, 
brushy vegetation in arid and semiarid regions. 

Clay (Clay-mud). Mineral and rock fragments less than 4 
microns (.00016 inch) in diameter. Engineering termi­
nology defines clay as particles smaller than 74 microns 
in diameter. Term is generally applied to fine-grained 
natural materials that are soft and plastic when wet and 
that are composed predominantly of clay minerals such 
as kaolinite, ill ite. and montmorillon ite. 

Climate. Average weather conditions that prevail in a given 
area over a period of years. 

Coal. Dark-colored, combustible rock formed by partial 
decomposition of ancient vegetable matter during 
burial below the Earth's surface. Commonly originated 
in ancient marshes and swamps. 

Compressibility. Degree of volume reduction in rock, 
sediment, or soil as a result of externally applied 
pressure. 

Conglomerate. Rock composed of cemented, rounded rock 
or mineral fragments, most of which are gravel-sized (2 
to 75 mm {0.078 to 2.92 inches)) in diameter. 

Consolidated. General term applied to coherent sedi­
mentary rock that has undergone such processes as 
compaction and cementation. 

Contour (contour line). Line on a map or chart that 
connects points of equal elevation on the Earth's 
surface. 

Corrosion potential. Measure of electrochemical react1v1ty 
between soil or substrate and buried structures, such as 
pipelines, conduits, foundations, and cables. Corrosion 
potential is related to composition (clayey materials 

are generally more corrosive than sandy materials) as 
well as water availability and drainage (poorly drained 
materials are generally more corrosive than well­
drained materials). Corrosion is especially likely at 
interfaces betweer'I materials of different corrosion 
potential. 

Crevasse splay (crevasse). Sedimentary deposit composed 
generally of sand and silt that is formed at the point 
where a stream breaches its levee and flows onto the 
floodplain. Crevasses are commonly reoccupied during 
subsequent floods. 

Crystalline. Refers to igneous rocks composed of mineral 
crystals which are readily observable with the unaided 
eye. 

Cuesta. A symmetrical ridge with a gentle back slope and a 
steep face resulting from erosion of a dipping, resistant 
rock layer. 

Deflation. Erosion by wind (eolian) processes. 

Deposition. Accumulation of sediments that settle from 
water or atmosphere. 

Derivative map. Map presenting information taken from 
another map. Such maps may display selected portions 
of the original data from the parent map or they may 
present the same data in a different form designed to 
communicate specific applications. 

Dimension stone. Rock that is quarried and cut into blocks 
for building purposes. 

Dissected. Refers to a plain or plateau that has been eroded 
by streams to produce uplands separated by stream 
valleys. 

Dolomite. Mineral or rock composed of calcium and 
magnesium carbonate. Commonly used as crushed 
stone and as a flux in production of iron and steel. 

Downwarping. Regional subsidence of Earth's crust pro­
duced by major forces within the Earth. 

Dune. Hill or ridge composed of sand-sized particles 
deposited by wind. 

Engineering tests. Measurements made on rock, soil, and 
sediment to determine suitability for construction 
purposes. 

Eolian. Processes, deposits, and landforms produced by 
wind. 

Erosion. General processes active on the Earth's surface 
that wear away, dissolve, and remove rock, soil. and 
sediments. 

Escarpment (scarp). Long, relatively continuous cliff or 
steep slope produced by erosion or faulting. 

Estuary. Bay produced QY inundation of the lower part of a 
river valley as a result of a rise in sea level; a drowned 
river mouth. 

Extrusive rocks. Igneous rocks ejected by volcanic erup­
tions and solidified at the Earth's surface. 
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Fault. Break in the Earth's crust along which movement has 
occurred. Active faults undergo movement perodically; 
inactive faults may have been stable for millions of 
years. 

Feldspar. Group of abundant rock-forming minerals, mostly 
of igneous origin, composed of calcium, potassium, and 
sodium aluminum silicates. 

Fifi. Man-made deposits composed of earth materials. 

Flint. Dense, hard rock composed of very-fine-grained 
quartz; synonym of chert. 

Floodplain. Generally flat area bordering a stream and 
underlain by sediments deposited when the stream 
overflows its banks during floods. 

Flood prone. Subject to repeated flooding. 
Fluxstone. Calcareous materials (limestone and dolomite) 

used to remove impurities in the production of iron 
and steel. 

Folding. Curving or bending of rock strata by stresses in the 
Earth's crust. 

Foundation strength. General engineering property mea­
suring the load per unit area that soil, rock, or 
sediment can withstand without yielding significantly. 

Fracture. Break or crack in the Earth's crust. 
Fresh water. Potable water; water containing less than 1 

percent total dissolved sol ids. 
Fuller's earth. Group of natural, fine-grained, cl ayl ike 

materials that possess high adsorptive capacity. 

Geohydrology. Flow characteristics of subsurface waters 
within aquifers and the study of ground water. 

Geomorphologv. Study of the configuration of the Earth's 
surface, sped ti cal I y the classification, description, 
origin, and development of present landforms. 

Geopressured. Refers to highly pressured sediments buried 
deep beneath the Gulf Coastal Plain. 

Geothermal. Natural, abnormally high temperatures of 
roe ks, sediments, and subsurface waters that occur 
deep beneath the Earth's surface. 

G/auconite. Greenish, claylike mineral generally composed 
of iron. magnesium, and potassium silicates. 

Gneiss. Coarse-grained metamorphic rock characterized by 
banded zones composed of different minerals. 

Granite. Coarse-grained intrusive igneous rock composed 
predominantly of quartz and feldspar. 

Graphite. Dark metamorphic mineral composed of carbon 
arranged in sheetlike structures. Commonly used in 
pencils and in lubricants because of its soft, greasy 
properties. 

Grassflat. Shallow submarine environment characterized by 
a dense growth of marine grasses. 

Gravel. Generally rounded rock or mineral fragments 
ranging from 2 mm (0.078 inch) to 75 mm (2.92 
inches) in diameter. 



Greensand. Sedimentary deposit containing a signi f icant 
proportion of sand-sized glauconite pellets. 

Ground water. Subsurface water (norm ally fresh to slightly 
saline) that occurs in pore spaces, fractures, or cavities 
within rocks nr sediments. 

Gypsum. Soft mineral composed of hydrous calcium 
sulfate. Commonly occurs as isolated crystals or in 
beds and lenses. Used in manufacturing plaster and dry 
wal I comorninds. 

Hematite. Red to gray mineral composed of iron oxide. 
Herbicide. Substance used to poison plants. 
Hummocks. Low, rounded hills or mounds. 
Hurricane. Severe tropical storm in which sustained wind­

speeds exceed 74 miles per hour. 
Hydrology. Study of propert ies, circulation, and distribu­

tion of water on or within the Earth's crust. 
Hydrothermal. Refers to abnormally hot mineral-bearing 

water within the Earth's crust in Trans-Pecos Texas. 
Hot igneous rocks are the principal source of heat. 

Igneous rocks. Rocks that sol idify f rom molten material on 
or beneat h the Earth 's surface. 

Jllite. Group of clay minerals composed of hydrated iron, 
magnesium, and alum inum silicates; commonly formed 
by weathering of igneous and metamorphic minerals 
such as mica. 

Infiltration. Process by which fluids permeate and move 
t hrough soil, rock, or sediments by gravitational force. 
Infiltration capaci ty refe rs to rate at which a porous 
medium allows fluid infiltration . 

Insecticide. Substance used to poi son insects. 
Intrusive rocks. Igneous rocks that are empl aced and 

solidified beneath the Earth's surface. 
/ror1stone . Rock or hard soil that contains significant 

quantities of iron compounds. 
Kaolin (kaolinite). Group of clay minerals composed of 

hydrated aluminum silicates. Kaolin is used to manu­
fact ure fine ceramic products_ 

Karst. Type of topography typi fied by closed depressions, 
sinkholes, and caves produced by solution of lime­
stone, dolomite, and gypsum. 

Lagoon. Shallow, elongate bay restricted between a barrier 
island and the mainland. 

Land resource units. Mappable entities, either natural or 
man-made, that are defined by the physical, chemical, 
and biologic characteristics or processes which govern 
the type or degree o f use that is consistent with both 
their natural qual ity and productive utilization . 

Landslide. Process of and resulting deposits produced by 
sudden , rapid fail ure and downslope movement of 
rock, soil , or sediments. 

Latitude. Imaginary lines on the Earth's surface running 
east and west parallel to the Equator. Each line 

represents po ints that are an equal number of degrees 
north or south of the Equator. 

Leachate. Fluid produced by the interaction of water and 
solubl e constituents in sol id-waste material. 

Lens. Refers to a rock or mineral deposit with I imited 
lat eral and vertical extent; lenticular in shape. 

Levee. Elongate embankments flanking rivers and streams 
produced by deposition of silt and clay from over­
banking floodwaters. 

Lignite. Brownish-colored, low-rank coal containing 
abundant distinct woody material and fo rmed by 
burial, compaction, and alteration of organic debris 
that accumulated in marsh or swamp environments. 
Lignite is characterized by low heating value and high 
moisture content; it is intermediate in quality between 
peat and coal. 

Lime. Calcium oxide; produced by calcini ng (burning) 
limestone or shell. Used in soil stabilization , water 
purification, steel flux. and as a refractory material. 

Limestone. Sedimentary rock composed predominantly of 
calcite and calcareous she I I fragments. 

Limonite. General term for yellowish-brown, hydrous iron 
oxide. 

Liquid waste. Waste fluids composed of or containing 
dissolved poll utants. 

Loam. Permeable, friable soil composed of approximately 
equal proportions of sand , silt , and clay. 

Longitude. Imaginary lines on the Eart h 's surface t hat 
extend north to south between the poles. Each I ine 
represents poi nt s that are an equal number of degrees 
east or west from the Prime Meridian which runs 
through Greenwich, England. 

Marine. Processes, environments, organisms, and other 
elements within t he oceans. 

Marl. Soft sedimentary rock composed of calcite and clays 
in vary ing proportions. 

Marsh. Poorly drained area covered by fresh to saline water 
and characterized by a distinct assembl age of hydro­
phytic plants. Marshes commonly occur along stream 
channels and near marine or lake shorelines. 

Metamorphic rocks. Rocks formed f rom alteration of 
igneous or sedimentary rocks by heat, pressure, and/or 
fluids at or bel ow the Earth's surface. 

Mica. Group of minerals composed of complex aluminum 
silicates containing calcium, sodium , potassium, 
magnesium , and iron in sheetlike structures. 

Moisture retention. Ability of soil s and substrates to hold 
moisture. Soil moisture refers specifically to the weight 
of retained water per unit weight of d ry soil mat erial. 

Montmorillonite. Group of clay minerals composed of 
sodium and calcium aluminum silicates. The most 
important characteristic of these clays is the capability 

to adsorb considerable amounts of water causing the 
m ineral structure to swell. 

Motte. Thicket, grove, or clump of trees; for example, oak 
motte. 

Mud. Structureless or laminated (shal e) sed iment composed 
p rimari ly of clay- and silt-sized particles. 

Overbanking. Flooding beyond the limits of the stream 
channel. 

Oxide. Compound contai ning oxygen; for example, iron 
oxide. 

Pedology. Study of soils. 
Perched aquifer. Unconfined aqu ifer separated from an 

underlying aquifer by an unsaturated or impermeable 
zone. 

Permeability. Measure of t he ease w ith which a f luid can 
move through a material . Permeability of soils and 
substrates is dependent upon composition, texture, and 
amount of consol idation. Impermeable materials such 
as clay inhibit water movement and surface drainage, 
and permeable substances such as sand al low more 
rapid drainage and movement of water t hrough the 
material . 

Pesticide . Substance used to poison undesirable plants and 
animal s, such as rodents. 

Physical properties. Characteristics of soils and substrates 
that enhance or limit their use in various ki nds of 
construction. Physical properties incl ude shrink-swell 
potential, corrosion potential, foundat ion strength, 
permeability, excavation potential, and slope stabi I ity. 

Physiography. General topography and morphology of the 
I and su rt ace. 

Plant assemblage. Group of plants t hat characterize an area 
(or environment). Characterist ic plant groups are 
adapted to unique soils, substrates, climate, frequ ency 
of floodi ng, proximity to salt spray, and other factors. 

Plasticity. Tendency of a soil to deform under stress when 
wetted. 

Plateau_ Elevated plain; characteristically underlain by 
relatively horizontal strata. 

Playa. Poorly drained, ci rcular depression. 
Porosity. Measure of open space between grains of soil, 

rock, or sediment. 
Portland cement. Cement made by burning a mixture of 

clay and limestone in a kil n; exhibits the property of 
hardening under wat er. 

Potreros. Low, elongate dunes along the sout h Texas coast 
composed of sand-sized clay pellets and exhibiting 
accretionary beach ridges. Potreros develop on wind­
tidal flats and accrete in the d irection of prevailing 
winds. 

Prairie. Extensive tract of flat to roll ing grassland. 
Process (active process). Refers to natural phenomena that 

produce continuous or periodic changes. Principal 
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natural processes include those exhibited by running 
water, marine currents, and wind. 

Pumicite. Light-colored extrusive igneous rocks composed 
of glassy volcanic ash or spongy, glassy material. 

Quartz. Hard, transparent mineral composed of silica 
{SiO2 ), one of the most common rock-forming 
minerals. 

Recharge. Percolation or downward movement of surface 
water into the subsurface to replace or add to ground 
water within an aquifer. such as moderately to highly 
permeable sand or I imestone. 

Reef. Ridged. wave-resistant structure composed of 
cemented she I Is or shel I fragments of marine organisms. 
Along the Texas coast, oysters and serpulid worms 
have bui It reefs; only oysters are currently building 
reefs. Oyster reefs serve as sources of shel I and are 
favorable sites for fishing. 

Relief. Difference between maximum and minimum eleva­
tions in an area. 

Ridge-and-swale topography. Al tern at i ng, el on gate ridges 
and depressions on the surface of sedimentary bodies, 
such as barrier islands, which record past variations in 
rates of accretion. 

Rincons. Remnants of the South Texas (eolian) sand sheet 
preserved as "islands" on broad wind-tidal flats and 
protected by windward accreting clay dune ridges. 

Riverine. Pertaining to rivers; processes, deposits, and 
environments. 

Road base. Foundation material for road construction. 
Road metal. Aggregate material used in constructing roads. 
Salinity. Measure of the total dissolved solids in water. 

Normal seawater contains 35 parts per thousand or 
3.5-percent total dissolved sol ids. 

Salt. Sodium chloride, an important commodity in various 
chemical processes and in food preparation and preser­
vation. Salt can occur in salt domes as well as salt beds. 

Salt domes. Salt masses that pierce through or bend 
overlying strata. 

Salt water. Water with a salinity approaching normal 
seawater (3.5-percent total dissolved solids l. 

Sand. Rock and mineral fragments ranging from 0.063 to 
2 mm (.0025 to .078 inch) in diameter. Sand is used in 
a general sense for any mixture of rock particles, 
regardless of composition, ranging in size from coarse 
silt to fine gravel. 

Savannah. Tropical or subtropical grassland with scattered 
trees and drought-resistant undergrowth. 

Schist. Foliated to banded metamorphic rock composed of 
platy to elongate minerals. 

Sediments (sedimentary). Rock or mineral particles 
deposited by rivers, oceans, atmosphere, or I iving 
organisms. 

Serpentine. Group of rock-forming metamorphic minerals 
composed of hydrous magnesium silicates and charac­
terized by a silky luster and greasy tee I. Used as 
building stone, insulation, and fillers. 

Sheetwash. Rapid transport and resulting sedimentary 
deposit produced by a thin layer of running water. 
Commonly occurs during rainstorms. 

Shell (shell material). External skeleton of invertebrate 
animals, principally molluscs. 

Shoal. Shallow. submarine mound of sediment influenced 
by intense currents and wave action. 

Shoreface. Part of the nearshore environment below mean 
low tide and extending to a depth of about 30 feet. In 
this report, the boundary between upper sho reface and 
lower shoreface is pl aced at about 12 feet. Composi­
tion of shoreface sediments ranges from sand in the 
wave-dominated upper shoreface to sandy mud and 
mud in the low-energy lower shoreface. 

Shrink-swell potential. Measure of the amount of volume 
change that can occur in a soil, sediment, or rock as a 
result of wetting and drying. Shrink-swell potential is 
largely a function of the amount and type of clay 
mineral. When a material is wetted, some clay minerals 
adsorb moisture and swell. As the material dries, 
shrinkage occurs, commonly resulting in cracks. Struc­
tures located in high shrink-swell materials can be 
subjected to severe physical stress. 

Silica. Oxide of silicon, SiO2; the composition of quartz. 
Silicates. Large group of rock-forming minerals that contain 

compounds of silicon and various metals such as 
calcium, sodium, magnesium, and iron. 

Siliceous. Rock containing abundant silica. 
Silt. Rock or mineral particles intermediate in size between 

clay and very fine sand {0.004 to 0.063 mm (0.00016 
to 0.0025 inch)). 

Sinkhole. Depressions in the land surface produced by 
solution and collapse of soluble substrates such as 
I imestone and gypsum. 

Slope. Steepness of the land surface measured in degrees or 
as a ratio or percent of change in elevation to 
horizontal distance. 

Slope failure. Slumping of soil, rock, or sediment. 
Slope stability. Resistance of a soil, rock, or sediment to 

yield on a cut slope due to its own weight. 

Slopewash. Same as sheetwash. 
Soil. Weathered or residual material developed at the 

Earth's surface by the interaction of climate and 
chemical, physical, and biological processes with the 
underlying rocks or sediment. 

Solid waste. Residues of industrial and municipal activities, 
including refuse, sludge, and other sol id or semi-sol id 
discarded products. 
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Solubility. Relative ease with which a substance wil I 
dissolve in water. 

Spoil. Material excavated by dredging operations in bays, 
estuaries, or lagoons and commonly stored nearby in 
mounds or heaps which may extend above the water 
surface. 

Stereoscopic. Three dimensional. In this report, refers to 
visualizing topographic features on aerial photographs 
in three dimensions. 

Structure. Natural arrangement of rock. Structure com­
monly refers to folding, faulting, and the attitude of 
rock strata relative to a horizontal plane. 

Substrate. Rock or sediment below the soil zone. 
Surge. High waves or tides generated in response to storm 

conditions that inundate nearby land areas. 
Swamp. Area characterized by poor surface drainage, 

permanently high water table, and tree vegetation 
growing in water-saturated conditions. 

Talc. Soft mineral compound of hydrous magnesium 
· aluminum silicates and characterized by a soapy, greasy 

feel. Used for filler and talcum powder. 

Terrace. Elevated flat area along a stream course that is a 
remnant of a relict floodplain. Terraces are generally 
composed of sand and gravel, stand topograph ically 
higher than the present floodplain, and are less 
commonly flooded than the present floodplain. 

Terrain. Tract or region of land. 
Tidal {tidal currents). Water movement and resulting rise in 

sea level produced by the gravitational interaction of 
the Earth and moon {astronomical tides) and by the 
effects of wind (wind tides). 

Tidal delta. Sediment deposited in the open gulf by ebb 
tides and in the bay by flood tides. 

Tidal flat. Barren area marginal to a bay, estuary, or lagoon 
which is repeatedly inundated by astronomical or wind 
tides. 

Tidal inlet. Narrow opening in a chain of barrier islands or 
peninsulas separating the ocean from a bay or lagoon 
through which tidal currents flow. 

Topography. Measurement and charting of the elevation 
and configuration of the land surface. 

Transmlssibility. Measure of the ability of a sediment or 
rock to transmit ground water. 

Tuff. Compacted deposit of volcanic ash. 
Turbidity. Opaqueness of a fluid; a measure of the amount 

of sediment suspended in the fluid. 
Uplift. Regional elevation of the Earth's crust by major 

forces in the Earth. 
Uranium. Dense, naturally radioactive element. Generally, 

ore composed of uranium compounds from which 
uranium oxide concentrate (yellow cake) is manu­
factured for nuclear fuel. 



Volcanic ash. Fine-grained fragments ejected from a 
volcano. Volcanic ash commonly forms distinctive 
I ayers in strata and alters to bentonitic clay. 

Washovers. Low-lying sandy areas on barrier islands or 
peninsulas which are flooded by storm- and hurricane­
surge tides that move from the gulf to the bay or 
lagoon. Washovers are generally barren and commonly 
reoccupied during subsequent storms. 

Water table. Upper level or surface of ground water in an 
unconfined aquifer. 

Zeo/ites. Group of hydrous aluminum silicates capable of 
absorbing many substances. Commonly used for filters 
and absorptive agents, for example, water softeners. 

Tables 

Table 1. Characteristics of geohydrologic units. 

GEOHYDROLOGIC 
UNITS 

COMPOSITION OF 
SUBSTRATE 

INFILTRATION 
CAPACITY 
(PERMEABILITY) 

AQUIFER 
POTENTIAL 

TOPOGRAPHY, 
SLOPE 

DISTRIBUTION 

SHRINK-SWELL 
POTENTIAL 

FOUNDATION 
~ STRENGTH 
w 
i= 
a: COMPRESS I Bl LITY 
w 
Q.. 

0 
CORROSION a: 

a.. POTENTIAL 
...J 
cl: u 

SLOPE ST A Bl LITY ci5 
> 
J: 
Cl. EXCAVATION 

POTENTIAL 

PLASTICITY 

SOIL 
CHARACTERISTICS 

PLANTS 

NATURAL PROCESSES 

CURRENT LAND USE 

RESOURCES, ECO-
NOMIC POTENTIAL 

COMMENTS 

A1, RECHARGE 
SAND 

Quartz sand with 
local gravel and clay; 
may be partial I y cemented 
by cal ciurn carbonate 

High 

Very good 

Flat to rolling with 
local escarpments 

Statewide 

Low 

High 

Low 

Modernte 

Moderate to high 

Easy to locally 
difficult 

Low 

Mostly thick, fine 
sandy loam 

Hardwood forest in mos1 
areas, conifers in East 
Texas, brush and grasses 
in semiarid areas 

Erosion, inliltra1ion 

Rangeland, crop land , 
urban 

Sand and gravel, 
ground water; timber in 
East Texas 

Includes recharge areas 
for most of the major 
squ ifers in the State 

A2, PERCHED A3, EDWARDS A4, SECONDARY 
COASTAL AQUIFERS RECHARGE ZONE AQUIFERS 

Muddy sand and alluvial 

Quartz sand; local Predominantly lime-
material; fract ured and 

shell material stone a nd dolomite weathered granite; lime-
stone and limestone gravel 
in Central Texas 

Fractures and caverns 
High very high; intergranula r High to moderate 

low 

Very good Locally excellent Good 

Highly dissected to 
Low roll ing to flat, Low ridge and sw ale rolling prairies with 
locally dissected 

local escarpments 

Portions of t he hil l 
Coastal Zone country and Edwards Statewide 

Plateau 

Low Low Low to moderate 

Moderate High High to mode rate 

Low Low Low to moderate 

High to moderate Low Moderate 

Low High High to low 

Easy Difficult Easy to difficult 

Low Low Low to mode rate 

Soil zone not we ll Dark, calcareous, thin Sandy loams to clily loams, 
developed clay mils thick to thin 

Scrub b rush , cacti, 
grasses in West and 

Grilsses, oaks; none on Predominantly oak, Cent ral Texas; rni><ed 
beaches or active dunes juniper, and grasses 

hardwoods and pines in 
East Texas 

Rapid wind and water Slow erosion, I ocal ly 
Erosion, infiltration erosion, infiltration rapid infiltration 

Rangeland, recreation, Rangel and, cropland, Rangeland , c ropland, 
small urban small u rban urban 

Crushed stone, lime, Ground water, dimension 
Low yield, ground water magnesium flux stone, stone, crushed stone, 

ground water timber in East Texas 

Rest rict or prohibit Specific area designated 
by Texas Water Oual ity 

excavation of sand Board 
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Table 2. Characteristics of mineral land units. 

MINERAL LANO B1, MASSIVE B2, THIN·BEDDED B3, POTENTIAL B4. CALI CHE WITH 
85, CAUCHE 

B6, CLAY MUD B7, CERAMIC CLAY 
UNITS LIMESTONE LIMESTONE CEMENT MATERIAL SOIL COVER AND SANDSTONE AND LIGNITE/COAL 

lllitic clay mud and 

COMPOSITION OF Chai k, soft, limestone; Calichified bedrock and Cal ichi fill:!d bP.drnr:k ;md 
qu::irtz s:mdsto11c with Kaoli nitic clay and 

Urn~stone ,;,uul d-0loi1lih" Limes.tone local ligni le .ind co:JI lignite or co:JI; local 
SUBSTRATE s.ome limy day al luviel material alluvial materi~.d heels; local Lhin lime- quartz s.ond 

st01\~ bed-s 

RESOURCES AND 
LimP., cru~hcd stone, 

Crushed stone, road• Coal ,;ind lignite, sand, 
dirnensior"I stonD, high- Ceramic clay, lignite/ 

ECONOMIC purity li1fiG!SIOf"iC, {lfOLHld 
base materi-'I, loc;;;tl Cl!rnent rr1aterlal Road-base material Ro~d-bas.c m:Jte,iaj cl.-y, crushP.d sto1~P. (ir1 coal, local yn>und wa.tt!r 

POTENTIAL water 
aqu!fer lirnestone beds.I 

INFILTRATION Low to high; r1o~sil>ly Low; high where Mnderi.lltt'!; lo~iilly Moder~1P. to lo'-"" Modetatc to low Low to rnoden,t~ Low 
CAPACITY tractur~ control led fractured frc1cture control ll;'d 

Veriable; 9enerallv 
Poor; I0ciil !.C)urce 

AOUI FER POTENTIAL 
poor but loci3lly 

with poor storaQe Poor Poor to rnoderatP. Poor to mode rate P'oor Poor 
good with poor 
,storage potential potent isl 

R,nlljng prairie; locally 
Rolling: gentle 10 TOPOGRAPHY, Fl.ll with local deep and Resistant ledges steep slopes where 

SLOPE c:IP.M9 ciincction and low cuestai:io protected by overlying 
Rolling prairie moderately steep A611if"lg hills Rollin9 prairie 

hsrd limestone slopes 

C:!nrral, Narth,and ~ntral and north- Ce-ntnsl and oorth- South, Cc11tri'.II, Nonh, ~otral, oo,th-central . 
Centrsl, north-central , E,.ut, ():!,,trnl, arid 

DISTRIBUTION and South Tex.as and 
WP.~t Tcxa~ c,rntral Texa~ ei.llSl Texas Q nd We~t T ex"s and We~t Tex.as north•c~ntr(lol Tcx.:i-s 

Tr.ar1s-Pccos 

SHRINK.SWELL Low Low Low Low Low Low to moderst~ Low to modt!ri:ltt! 
POTENTIAL 

FOUNDATION High High to rlladerate High High Hi{lh Mudt!rate Law to moderatt: 
"' STRENGTH w 
;::: 
C: 

COM PR ESSI BIL ITV Low w Low Law Low Law Modc,at~ Moder~te 
D. 
0 
ct: 

CORROSION Q. Low Low Low Low Low Hi9h Mnde-rate 
POTENTIAL 

..J 
SLOPE STABILITY <t High 

u 
High to mod~rate Hiqh High HiQh Modc:ra.tE Low la moderate-

.;; 
>- EXCAVATION :c Difticult Difficult to modcrnte Moderate to difficult Moderate to difticult Moderate to difiicult Ea~y to diHicult Easy 
D. POTENTIAL 

PLASTICITY Low Low Low Low Low Moderate Mod~r~te 

SOIL CHARACTER- GenP.r;illy thin al""ld Thin stony ~oils, 
Thick to thin 

Thin to m odcrntcly 
ISTICS s.t•r'IY s.oil'S ICCdlly abst:nt 

exp,ij11sive clays anti 
thick clay lo.Jms. 

local lhitl ~lolly mil~ Cla~ ,;111d sand~ lonn1s Clay loams 
clc1y loam-s 

Oak/juniper, mesquite, 
Scr\Jb brush, mesquite, 

Scrub brush, -sparse each. a11d grasses; Mc-squitc and grasses; 

PLANTS 
Oak, junipel', and Live oak. juniper, Oak, juoijper. af'd ~nd grass~~; chaparrcil grms:cs, crcosotcbus.h, live oak and junip~r mixed h.'.Hdwood and pine 
$omc mesQUitc a!ld gras.se~ gr.as-ses. io South Tex.:is; wries and !:acti on limestone; cr~osotebush ro,cst in E::i-st Texas. 

with -climate in Tram-Pecos 

GEOLOGIC Hiyhly fractured and fractured with local LocallV faul tl::!cl i:!nd locally fav!ted Locally faul tP.d 
STRUCTURE ftHJlted, 1iltle folding folding and faulting fractured - -

NATURAL PROCESSES Erosion s.oluti on Eros.ion, ir,fi ltratlon Erosion, infill<ation 
C'3lichif ic::ition, Caliclli f ication, 

Erosion Erosion 
infiltration erosion, infilt,ation 

Rangeland, srnall urban , A;::11lgP.l~nd, sm::ill urban, Cropl~rid, rc~ngel,pnd, Cfopland, rangP.land, Rr1ogcl.:ind. local minera• Ran!}elanct, cropland, Rimgeland. cropland, srnall 

CURRENT LAND USE local cropland, local loc,,il 11\iner.:il productio11 urban, loca• rnint!ral local mineri:11 produc;tion production sm;;1,ll urbi.11n, local urb,:in, loc::il mineral 

mineral prnductiou production mineral production production 

Cenfre1I and north-,c~ntral 
Propertiei of :;oil are TQ)(o:s: t•nih contai11 thin 

COMMENTS di,tinctly diff~rtmt lirnP.oi:.tone beds; similar to 
frorn r-0c;k B2 shoYVn as bl.:ick lin~s 

on map'5 



Table 2. Characteristics of mineral land units-concluded. 

MINERAL LANO B8, GREENSAND- B9, GYPSUM- B11, SILICEOUS 812, LIMESTONE, B13, TUFFACEOUS B14, SANO ANO MUD 
UNITS IRONSTONE ANHYDRITE B10, CONGLOMERATE SAND AND GRAVEL SANO.AND GRAVEL SANO AND MUO WITH LIGNITE AND 

BENTONITE 

Glauc-011 iti-r. sand, Flint gr.1v~I with LimcslanP. ~'"i:l""el with 
COMPOSITION OF commonly contaiM limonite Conglom~rntic ~ml~tone, 

quartz sand; loeally 
qu,utz-s.and; locally 

Montmorillo1iiti1.: clay 
Ouattz $.i:lnd and cl3y 

SUBSTRATE a11d hl:!rnatite: locally 
Gypsum and 'anhydrite: quartz and flinl, a1,t1 

C(Jntains. lime-stone contains qu~rtL and 
muci and quan2 iand mud with li9oite :Jnd 

dc:1yl:!y silty cl ;iy mud 
9revel flint gr.ivel; t.'()rr'l1nonry hen t<:mit~ beds 

~mcn!l:!d by calcite 

RESOURCES AND Iron ore in no,tllP.as, Eklntonite, fuller's Li9r1itc, bc1llon1te, 
ECONOMIC Gypsum Scind, gravel, crushed S::!nd, gr,av€C local Grave-I, loc.al ~round P.itr-th, volc,mic .l~h. local ~round-water 
POTENTIAL 

Texa'S, soil conditioner, 
~tone ground water water local ur,1mium e-xtrc:1ction, developrri~nt, timber road-base mat-erial 

timber in Enst Te;,,:;as. infasr T1;1xas 

INFILTRATION Low e,:cept along 
Moderate to h iyh frcn:tures aind in H19t, High High Low to mod~r~t~ Low lo inncfari:lte CAPACITY solution channels 

AQUIFER POTENTIAL Poor; poor w.:itcr quality roor Good (;(l(l(j Good Poor Poor tn mndP.r~te 

TOPOGRAPHY, StP.t!p .~lopes and Flal with local 
Steep s.lop1!~ fl.:it to to Iii r,9 witli Flat to rolling with Roll in9 to stc-cp with Low to modcralcly 

SLOPE rnll ing hills steep slopes steep m.::irqin~ $teep margins. local badl.ands rolling 

DISTRIBUTION &:Isl and North Texas Trrlns-P~CO$ ~ntral and North North, Central, Stluth, Ccntr.il, South, cmd 
East and South Tex.fl'S E:a$t and South Texa~ T£'X<1:1. and Wen Tc><.:is West Te><as 

SHRINK-SWELL Low Low Low POTENTIAL Low low High HiQh in mm:t; low 
in ~;md 

"' 
FOUNDATION High Moderate to low ModcrarP. ,o high High Moderate to high Moderate to low Low in mud; rnod~rate 

w STRENGTH 
in sand j:: 

cc 
COMPRESSIBILITY w low ModeratP. Low Low Low ModC(.lt@ Moderate "-

0 
cc 

CORROSION "- High High Hi!)tl Moderate to high Moderate tCl high Hi9h High POTENTIAL 

_, 
s SLOPE STABILITY Hi9h to moder;ih! Low 10 modr.-ta.1 e Hi9h Mod~rnte Moderi:ltP- Moderate to low Low 
<ii 
>- EXCAVATION Moderate- to P.-rlW, P-:ic:cept 

Easy to m oclerately Ea,y ,o rnoderately :i:: Easy to mode-rat@ ModC(ate to difficult E.asy Ea~v 0. POTENTIAL iri local h.ard beds 
difficult tliffiL·LJlt 

PLASTICITY Low Low Low Low Low Modl!r.:itc tn hi-gh M• dP.rate- to hi!)h 

SOIL CHARACTER- Thin to moder~tely Thin to thick -s.lndy Th in tn thick sandy Tliin 10 moderate,y Thin to thick s..an,ly 
ISTICS {hick clayey sands Thin SlOllY soils Thin san<lv soils 

loam$ clay loams dark cl.oy In.nm~ clay loams and clayey 
iandy loBms 

Oak, juniper, elm, .and Chaparral and g,a~scs in 

PLANTS 
Mixed hardwood aod pine Crt;!t1$0tebu sh , cacti, .ind Juniper. ::.cattP.r~d o~k. 

Pecan, \\Iii low, :md gr,H!.e~ grasses in Central TP.}<as; arid re!}ion-s: liardwood Hardwood and pine ron~~t. torcsL; loc;al grass~s 51-ll! r~e 9.-a$ses and grnrn~~ 
gra~ses in Wcm Tflxst1s amt pine forest and gr~~iP.s mcsquit<l, ::inrl gra$S,P.~ 

in humid regions 

GEOLOGIC Fractures and local 

STRUCTURE - raulh, loc31 coll.apse - - - - -itmctures 

NATURAL PROCESSES Ero$i<ln, infiltrntion Solut ion-call,t,pse lnfilu;.i1ion l11f11tration lririltration, solution Erosion. infiltration Ero-sion, infiltration 

Ai:lng~land, loc.a! Aangel.::ind local mineral Ran~1P.li:1nd, loc::il R.:11'lgeland, ucban, local Cropl.::ind, r<;mg~iand, Rangel.and. small urb~n. F1a119el.a11d, c:rOr,>land, CURRENT LAND USE cropland. local mine1al pfOduction minc-ral production .-nin~rc1! ,-,roduction urban, local prod\Jction local miner.al, productiu'1 :mirtl I urb;,11, local production of aggr@gate mineritl im:iduction 

COMMENTS 
Similar units m.JppeO ~s 
~@c;ondary aquifer (A4) 

wht!re ground water 
commonly used 
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Table 3. Characteristics of physical properties units. 

PHYSICAL 
C2, EXPANSIVE C4, HARD LIME- CS, SAND AND CG, HARD SAND-

PROPERTIES C1, EXPANSIVE CLAY MUD AND C3, LIMY MUD STONE AND LIMY MUD (UNDIFFER- STONE, MUD, AND 
CLAY MUD HARD LIMESTONE MUD (UNDIFFER- MUDSTONE 

UNITS (UNDI FFER ENTIAT ED) ENTIATED) ENTIAT ED) (UNDIFFERENTIATED) 

Ouor1z sand ond c loy 

COMPOSITION OF Montmorillonitic 
Montmori1,onitic 

Calcareous 
Limestone and 

Quartz 5and and clay 
mud: predominant ly 

SUBSTRATE c:lay mud 
clay mud and 

clay mud 
calcareous 

mud, some silt 
cemented by calcite, 

limustom~ cloy mud locally cemented by 
silica 

SLOPE Low 
Low on cl~y mud, high 

Moderate to I ow 
High in limestone. Moderate Moderate to high 

STABILITY on I imesto ne moderate 011 limy mud 

FOUNDATION Low 
Low 011 cl~y. high on 

Low to moderate 
High on lirnestone, Model'ate Moderate to h iuh 

STRENGTH lirn~-stone modcrntc on limy mud 

Cl) Moderate 10 difficult 
w EXCAVATION Easy in clay, di fiicul t Difficu l1 in lime- in -sandstones; easy to 
i= POTENTIAL Eaiy 

in limestone 
Easy 

stone, easy in clay 
Easy moderate in mud and a: 

w muds tones 
,:,_ 

0 
SHRINK-SWELL Low to moderate on Low to modernte on mud a: High High on clay mud Moderate Mode rote to high C>. POTENTIAL limy mud and mud stone 

...I 
<t u COMPRESS- Moderate 

Moderate on clay, low in Moder'!::ltP. to low Low Low to moderate <ii IBILITY I irnestone 
Low 

>-::,:; 
C>. 

PLASTICITY High High on clay Moder61tc Moder-ate on limy mud Moderate to high Low 

CORROSION High 
High in clay, low in Low to moderate Low to moderale High High to moderate 

POTENTIAL limestone 

INFILTRATION Low 
Low in day mud1 Low 

Low in limy mud, Low t o modcriltc Low 
CAPACITY moderate in I imestone moderate in limestone: 

Light to dark Col -
SOIL CHARACTER- Dark, commonly can~ous clays; thLn 

Tl1 in, dark clays Thin1 stony day loc:1m~ Cloy and 'l.;andy !o!::lm s 
Thin, stony clay and 

ISTICS calcareous clays on limestone, thick sandy loams 
on clays 

Mesquite, grasses, 
Clay-mesquite and grasses; 

Juniper, mesquite. and Juniper, oak, grnsses, Grasse~ cind some mesquite; 
PLANTS limestone-oak and Oak, mesquite . and grasses 

and cacti 
jun1per 

grasses chaparral, and cacti chaparrtll io arid regions 

GEOLOGIC - - - - Few folds and faults, Fractures common, local ly 

STRUCTURE fractures more common faulted ancl folded 

NATURAL PROCESSES Erosion r slope fai I ure 
Ero:.ion, slope failure, 

Erosion, slope failure Erosion, inf ilt ratio n Erosion, infiltration Erosion 
i nfi I tration 

TOPOGRAPHY, Flat to rolling 
Rolling to ,teep Gent I e slopes Variable 

Low rolling hill, and Steeply to moderately 

SLOPE prairie prmrics sloping h il ls 

DISTRIBUTION 
East, Central, and South 

Central Tex.as Central TH,cas: 
Central and Nonh Texas Stat ewide 

North-<:entral and Central 
Texas and Trans-Pecos Texas and Trails-Peco s 

AQUIFER 
Poor to moderate, 

POTENTIAL Very poor Poor Poor Poor to n,oderate Local low y ielU surfoce cxpoiurns 
light 

CURRENT LAND USE Ranneland, cropland, Rangeland, croplafld , 
Rangel and, cropland Rangeland, cropland 

Rangeland, cropland, 
Rangeland 

urban urban small urbon 

RESOURCES, Expanded aggregate , Expancled aggrenate, CHmcnt material, road· Crushed stone, road- Timber in East T exas, 
ECONOMIC Road-bvsH rnaterial 
POTENTIAL 

cement m.:>terial crushed stone base mate r ial base m aterLal local ground water 



Table 3. Characteristics of physical properties units-concluded. 

PHYSICAL ca. HARD SAND-
ClO, GYPSIFEROUS C11, FRACTURED, C12, HARD C7, MODERATELY STONE AND C9, LOOSE PROPERTIES HARD SANDSTONE CONGLOMERATE SURFICIAL SAND RED BEDS WITH STEEPLY DIPPING CRYSTALLINE UNITS 

(UNDIFFERENTIATED! DOLOMITE ROCK ROCK 

COMPOSITION OF Calcite cemented Quartz sand and gravel; Clay and silt mud and 
lndurated rock of Metamorphic and intrusive SUBSTRATE :sandstone includes some mud~ Quartz sand and silt sand; contains gypsum 
variable composition igneous rocks stones and dolomite beds 

SLOPE 
Moderate High STABILITY Moderate to I ow Moderate to high High High 

FOUNDATION High High Hi~h Moderate High High STRENGTH 

'1l 
w EXCAVATION ;::: POTENTIAL Moderato to easy Difficult Easy Easy to difficult Difficu It Difficult c:c 
w 
0.. 
0 

SHRINK-SWELL a: Low Low Low Low Low Low a. POTENTIAL 
...J 
<t 
<..l COMPRESS-;;; IBILITY Low Low Low Low to moderate Low Low > 
::c 
0.. 

PLASTIC ITV Low Low Low Moderate Low Low 

CORROSION 
Moderate to high High 10 moderate, 

POTENTIAL locally low Low High to moderate High to moderate Low 

INFILTRATION 
Moderate to low commonly high, locally 

CAPACITY low to moderate 
High Low High in fractures Low to high 

SOIL CHARACTER -
Sandy loams Thin, stony sandy loams Loose sand Thin clay loams and sandy 

Thinr stony soils Thin, stony soils ISTICS loarns, locally stony 

Post oak, grasses, and Juniper, cacti, and 
Scrub brush I creosote-

PLANTS Post oak and grasses Scrub bJ'U:sh .ind grasses bushj cacti, grasses, oak, Scrub brush and grasses chaparral spa rse grasses 
and mesquite 

GEOLOGIC - Fractures common, locally - Locally faulted Fractures, folds, and Fractures, faults, and STRUCTURE faulted and folded faults folds 

NATURAL PROCESSES Erosion, infiltration Slope wash, infiltra1ion, 
Wind erosion, infiltration Erosiori, solution Erosion Ero:iion erosion 

TOPOGRAPHY, 
Roi I ing with local scarps Rugged hills and scarps Flat to gently sloping Rolling to steep slopes Ro Iii ng to steep 

Gently rolling to steep 
SLOPE slopes 

DISTRIBUTION North Texas Trans-Pecos and North North and South Te••• and 
North and West Texas Central Texas and Central Texas and 

and South Texas High Plains Trans•Pecos Tran s:-Pecos 

AQUIFER Good transmissibility to Poor; high solubility in 
Good in local fractured Poor Low to made rato gypsum with local collapse Poor POTENTIAL malarial below areas structures 

CURRENT LAND USE Rangeland, small urban, 
Rangeland Rangeland, cropland, Rongeland, local cropland, Rangeland, local mineral Rangeland, local mineral 

local cropland small urban small urban production production 

RESOURCES, 
Crushed stone, dimension ECONOMIC Road-base material Crushed stone - Gypsum -POTENTIAL stone 

17 
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Table 4. Characteristics of geomorphic units and features. 
GEOMORPHIC UNITS D1, DESERT MOUN- D2, DESERT MOUN- D4, INACTIVE 
AND STRUCTURAL TAIN TERRAIN/ TAIN TERRAIN AND DJ, TERRACES ALLUVIAL FAN D5, SEVERELY 
FEATURES SEDIMENTARY ROCK CANYON LAND/ AND SLOPE WASH ERODED LAND 

VOLCANIC ROCK DEPOSITS 

COMPOSITION OF Highly Vefirll"llEI with 1-tighly •tariable with ~nd, gr<1vel, aod rnvd Sand, 9ravel, and mud Silty mud 
SUBSTRATE loose nJIJblc at surface loose rubble at .st.1dace 

TOPOGRAPHY, Steep, rocky land, Rugged, numerous 
Densely dissected gullies 

SLOPE fa1,1lt block mountains; box canyons; high relief 
Flat to rolling Steies:i tc g&ntlc slop~s a,nd low llills {typical 

high re,I ief badlands topography) 

NATURAL PROCESSES Slope wash, erosion Slope wa,;;h, eros:io 11 
Infiltration, c-rosioo; lnfiltr..-rion, grosion Erosion ; il'lfrequeot 
infrequent flooding flooding 

GEOLOGIC 
Commonly faulted Commonly faut ted STRUCTURE - - -

DISTRIBUTION Primarily Trans-Peoo~ Ptimarily irem:-Pecos. 
Ccimmonly adjac:ent to PrimarHy Nont\ Texa!; North Texas 
mod"'rn streams and Trens-Per:os 

SLOPE STABILITY High High Mod@ratc HiQh Low 

FOUNDATION 
Hioh High Low to high Moderate to high Low to moder.ite 

"' 
STRENGTH 

UJ 
j:: EXCAVATION 
ll: POTENTIAL 

Diffii::ult Difficult Eas.y Moderate to easv Eas.y 
UJ 
"-
0 

SHRINK-SWELL ct: Low Low Low lo moderate Low Moderate 
"- POTENTIAL 

COMPRESSIBILITY low Low Low to moderate Low Moderate 

.J 

~ PLASTICITY Low Low Low to moderate Low Moderate 
iii 
>-
~ ... CORROSION 

POTENTIAL Low Low High Madera te to low Moderate 

SOLUBILITY Low Low Low to moderate Lov.., to model'ate Low 

INFILTRATION Low to high Low to moderate 
CAPACITY 

Low to hi~h Lo~\I to hi9h Low 

SOIL CHARACTER· Thin, stony soils Thin, stony roils 
Moderate to thick Thin to moderate 

ISTICS sandy and clay loams dt1v and ~andy loams 
Thin or absent soils 

Lowland~; scrub brush, 
sotol, Sp:ani5h dagger 1 

cacti, and $p,ar&e gresses; 
upper plains and arroyo: 
Mexican buckeye, walnut 
and persimmon. desert 

PLANTS 
willow, S<:rub brush, and Scn.ib brnsh •md griiUD$, 

sparsEt gra$s.es; mauntafn SamA 3Si D1 H~rdwOOdS; and gr.:mes sparsa veQr:ttuion in arid Sparse or aibsen t 

.slopes: live oak, pi non rQOions. 

pine, jun;per, t1nd 
grasses; above 8,000 ft: 
Douglas fir, aspen, 
Arizona cypress, maple, 
ponderos.a l)ine, and 
madmne 

AQUIFER POTENTIAL Poor Poor Good Mode,atQ to poor Poor 

CURRENT LAND USE Ran gel and, recreation Rangeland, rocreation Crople!"d, raingeland, AM!)Qland Rangeland 
Ul'bc:11n. 

RESOURCES, - Uranium 
Sand, gravel, local Sand, era11el, local 

ECONOMIC POTENTIAL ground water gr 01.1 nd wat~r -



Table 4. Characteristics of geomorph ic 
units and features-concluded. 

GEOMORPH IC UN ITS 
AND STRUCTURAL 
FEATURES 

COMPOSITION OF 
SUBSTRATE 

TOPOGRAPHY, 
SLOPE 

NATURAL PROCESSES 

GEOLOGIC 
STRUCTURE 

DISTRIBUTION 

SLOPE STABILITY 

FOUNDATION 
r/) STRENGTH 
w 
i= EXCAVATION er:: POTENTIAL UJ 

"' 0 
SHRINK.SWELL ct: 

"' POTENTIAL 

COMPRESSIBILITY 
..J 
<( 

Sc! PLASTICITY 
r/) 
:,-
:I: 

"' CORROSION 
POTENTIAL 

SOLUBILITY 

INFILTRATION 
CAPACITY 

SOIL CHARACTER-
ISTICS 

PLANTS 

AQUIFER POTENTIAL 

CURRENT LAND USE 

RESOURCES, 
ECONOMIC POTENTIAL 

D6, UNDISSECTED D7, DISSECTED 
RED BEDS RED BEDS 

Mud .ind S.'.lnd Mud and -sand 

Moderately steep 
Flrtt to gP-nfl y ~lfJpin9 $lopes, locally lligh 

n?lief 

lnfiltr::ition Ero$ion 

Geri Lly sfopiri~ bed~ Gently slopir19 b~ds, 
a few minor f.lulrs 

North T@xt1-s Pn~ctominsntly North 
i:lnd northwest Te>tas 

Moderate Moder~tl:! 

Motlerc1te to high ModP.rr:1te IO high 

Ea:s,,. Easy 

Low Low 

Mo,rl~raitR Modcr.11e 

LO'I\I to mod er a tc Low to mudRrate 

High High 

Low Lnw 

Low rn 1no<lert1tt1 Mode rDhl to low 

Modcra1~ rn rhi n $ilt room~ Thin to moderate s.i 11 I oams 

Me$quite and orassc~ Mesquilc- •md grassP.s 

f'oor Poor 

Cropl;;rnri, rcmgeland, 
R.1ngcltmd srnall urban 

Copper, uranium Cooper, uranium 

D8, STAI RSTEP 
D9, KARSTIC LIME. 

D10, SHALLOW SALT STONE AND GYPSUM D11, FAULTS TOPOGRAPHY TERRAIN DOMES 

Lim€stone-, gypsum, Salt' ca ppcd by 

LilllP.SWm-! and mc1rl and catichitied sand-s yyp5,um ,md anhydri~e at 
rl@pth, surfocc maL~tii:11 -

and ,ora\lel s 
vari;:ible 

Normally exprP.s~t!n (It 
Flat to 91mtlv rnllifl~ surface by r1 molmd with Stl!'ep sropes ::md benches 
with loc• I depre'!.!.iOn~ low to modera1P.- lopo- -

graphic ,.clicf 

Ernsion Solutiofl - -
Fault'!. ;md fractures, Radial toul ting and 

G~ntl y sJvµ1119 beets cal laps~ s1 runuir~s intrusion of adjacent -common strata 

Central "fexas and South, Cientr.:d, arid Coastal Plain and 
Stat~wide north-central Texas North Tc-xr.is East Texas 

Motler c:1t e to h i43tl High to low - -
Moderate to hiyh Moderate to high -
Et1.sy to di1ficull Modemrn to t li rnoutt - -

Low Low - -
Low to modP.rahi Moderate to low - -
Low to modl::!rc:Jtll! on marl - - -

Low to moderate low - -

Moderate to ti igh Moderate to low; high Hi!}h -in !JVP5Urn collapse Bn?BS 

Variablt1 with locsl Hiyh in rractur@ .and 
Low to hi!'.lh ~ccps <rnd sp,i ngs ~olution zon{ls 

Thin dc1y loams. Th in clay looms - -

Juniper, li1J~ oai.., 
Scrub hru,:h and grasses - -rnesquitt!, ;met qrt1:;ses 

MadAratl'! 
Poor; high perrriP.~bilitv 
with low rctcn 1 i an - -
capacity 

Rangeland, ~mrill Rangel,rnd, cropl.ind. 
LHban small urbilo - -

Higti-p11rity gyp!ium, 
Ror:1d-bt1se material crmho?.d I imesto1w, Sulfur , !:alt, nil,9a5 -

locol gmund water 
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Table 5. Characteristics of 
process units. PROCESS UNITS 

COMPOSITION OF 
:iUBSTRATE 

NATURAL PROCESSES 

TOPOGRAPHY, 
BATHYMETRY, SLOPE 

PLANTS AND 
ANIMALS 

DISTRIBUTION 

SLOPE 
STABILITY 

FOUNDATION 

VJ 
uJ 

STRENGTH 

;:: EXCAVATION a: POTENTIAL w 
0.. 
0 

SHRINl<-SWELL a: 
11. POTENTIAL 
..J 
<( 
u COMPRESS-
.;; IBILITY >-
:i:: 
11. 

PLASTICITY 

CORROSION 
POTENTIAL 

INFILTRATION 
CAPACITY 

SOIL 
CHARACTERISTICS 

AQUIFER POTENTIAL 

WATER-BODY 
CHARACTERISTICS 

CURRENT LAND USE 

RESOURCES, 
ECONOMIC 
POTENTIAL 

COMMENTS 

E1, FLOOD-PRONE E2, LEVEE AND 
AREAS CREVASSE DEPOSITS 

Sand, grcavel, arid Sand, :silt, .efld 
mud; includes s.nmf! murl 
be1fruc;-:k tireas 

Floodin~ FloodinB 

FIBt with local shall-Ow Low ridges adjaccn, to 
depressiori 5 ~t~arns 

\1\1:ite,-toleranl 
Trees, wa~ses, or 

h.:itdwoods, coniter'ii rTlar~h v~gt:!tiiti on 
.lfld or,uses 

Statewide- Coost.:il Zone 

Low to moderate Low 

MadP.ra'4:! ta high Low ta madert1tP. 

Er1sy 'Ea!i-Y 

Loc..illy high Local I y high 

Low t n m n,ler -a ff:! Low rn moderrttiP. 

High to low High to low 

Moderatu to high High to rnod~rate 

Hi(]h to low Law to marle-rretP 

Cloy lc:iami on,l :;a1,dy Si-lndy dav IO;ifns ;:Jr1d 
loams d;;1v@V sa11cl loams 

Moderate Low Lo modernte 

Fresh water. high 
suspe!lded sedimeflt -
oontl::!rit during floods 

Cropl~nd, rangelaml, 
Cropl,;md, n:mgelarid LJrh<11), recre-c11 ion 

Sand, 13ravel, top::.oil, Topsoil 
local 9round weter 

Natural geologic flood 
plains: floodiog, frc• 
que-ncy Oil order ot ~% 
chan~~ ~r v~or 

20 

E3, ALLUVIAL FANS E4, PLAY AS E5, ALKALI FLATS E6. BLOWOUTS E7. WINDBLOWN SAND 

S.:md .and silt, local ly 
transition.al between 

Alkali• and -salt• wind-tidal flat ar1d 
S:l lld , grnvc-1. and Mud impregnnted clay and eoliao sand in Coa:stal Sand; s.trong w-clict 
mud very finei)rnincd s.and Zone; a~;;1 adi~c1mt ~o ori'lin of levP-1~ ciu11P.~ 

with dolomite la!=lu11<1 Mc1<fre i l)cl udes 
1,umcrous clcly duflc~ wit I~ 
pr-operties similar- to E9 

Repeated flooding Repeated tloodiflg Area of active Wind emsion and 
Flooding, shcc:twash t1nd pondirig arid pondin9 deflat ion: subje-ct dune m;gration 

to ti oodin!) 

Steep to gentle slopes Sh.'.Jllow depressions Flat 
flat with l,iw c,ctiv!! Flc:1t fCJ roll i119, local IV 
du11e~ ac1 ivci , l une blowout a(eas. 

Sc:Jttcred ook molll:!'ii 

Scrub brush and Bacren: seasonal hi!)h· 
with local fresh,watcc 

Grassei-, barrP.n 0:trrf!"n 
rnoist1J re r,,tant s 

1narsh during wet cyclc-s 
sparse nrasses 

in Coastal ZOf1e: buricl1 
grasses 

West Texas, Coastal North c,nd nnr(hwP.st 
Wr.s1 Tc-x.i,:, Coaslill Zone Nonh and West T~x.:1s, 

Zane Tt-!xa~, Co.n:-tt:tl Zo1lP. Coastal Zone 

Low to inodernt,e Low Moct~rc:1te 1,1 low Low Low 

Hig~ MocJ€rate Moder att! to low Low Mo(IP.rc,tP. 

Ea~v E~w Easv E~sy" Ea:,;.y 

Low Mod~,.:itc to high Low Low Low 

Low Low to mmhi r..ite Muthirat~ to hinh - -

Low Higo Low -

Moder at~ Hi•h H19h 
High in Cu,1,!i-tal Zono: Low LO high 
lm\'P.-r in Wc.-:;1 Tcx.:i'ii 

High Low Low Modci-atc to hi~Jh High 

Variable Variable None Sotld Sand 

Low to moderate Low to mocte,ate No,ne 
Low; tr.im111i1S waler Low: trans.Ill its \Nater 
LO S1t.:i1.J lic-10\N to Stf.Dt.J bcl ow 

HiQh $Dlinity in ,1rea$ 
fresh water, cainmo11ly 

High di5solved-~uli(l!i 
transitional betweim 

- s..ilinc in South Tcxa'ii w ind-tidal flats and -
Coast-31 ZOllC' content, saline eolian sand in Coa5otal 

Zone 

C(opland. (8l1!)eland Rangel-El Ad, cropland - Rang~land, rec:r~at ian 

Fresh-water -storage, 
Loc;il ground Vll-i::111:!r ~:icct!pt m 5orne arf:i!;J5o of - Local aquifeu, sand 

So11th T~Xi15 

Floodin-y commonly vnry 
sudden .ind severe, No, c1n pravas co\1ld bt! 

1:1lthou9tl int,P,quen.t 
shown ..tt ~c:.nl ~ of me1p 



Table 5. Characteristics of 
process units-concluded. 

PROCESS UNITS 

COMPOSITION OF 
SUBSTRATE 

NATURAL PROCESSES 

TOPOGRAPHY, 
BATHYMETRY, SLOPE 

PLANTS AND 
ANIMALS 

DISTRIBUTION 

SLOPE 
STABILITY 

FOUNDATION 

<n STRENGTH 
w 
j:: EXCAVATION a: POTENTIAL IIJ 
a. 
0 a: SHRINK-SWELL 
"-
..J 

POTENTIAL 
<( 

COMPRESS-u 
cii 1811.ITY >-
::c 
a. 

PLASTICITY 

CORROSION 
POTENTIAL 

INFILTRATION 
CAPACITY 

SOIL 
CHAR ACT ER ISTI CS 

AQUIFER POTENTIAL 

WATER-BODY 
CHARACTERISTICS 

CURRENT LAND USE 

RESOURCES, 
ECONOMIC 
POTENTIAL 

COMMENTS 

E8, SAND DUNES E9, CLAY DUNES 

Includes locctl itabi-
Ii zc-d du 1~P.s ;m d veg~ -

Mi ){ed <;;and, silt, and tated fore-island duru::!s 
in Coastal Zooc; sta- day; im:l,1dr.:-s eccre• 

bil ity varies with tio11ary bars and ridges, 

c:limc:1tic conditions rincom . .:111d µotreros 

;mcJ human activities 

Active dunes, ~uhj~r:t 
Deposition on. 

to wind eros.ion and 
windward side 

sedirnent transpon 

Holling wi1h moderate: 
.-eliet 

low roll i11g 

Commonly bar~n; tore-
isla1id tlum'.!S,grijsses, 

Scr1Jb brush and grn~se~; and flOngras.-sy fu~rbs 
UorbsJ; .1bu11J;mcl.' loe:al1y pofr-er-os are l1cavily 

dependc11t on climotic:: 
VCQCtated 

conditiom 

North WC'S l aod West 
Caasu,1 Zoo,:, 

Texas, Coastal ZonA 

Low to modernrP. Moderate 1u lovv 

Low to rn oder ate Low 

E.isv Eas.y 

Lr>w Moderate 

- Hioh 

- Mmiert:1te 

Low to hiHh Higl1 

Hi~h low 

S.od Clav end S.iJllciV loams 

Low to high None 

- -

R.'.l'1{1C'l<111d, i~cr11~tio11 Ao1)gP.lnml 

Loc:;;il aquifers, s.:ind -

&nd• ;:ind s.ilMi,n~d 
Aci:.:r11te dow11wlod clay pellets; accrP.11-! 

upwirid 

E10, TIDAL INLETS E11, WIND-TIDAL 
E12, BAY-MARGIN E13, MAINLAND 

E14, POTENTIAL 
AND SUBAQUEOUS FLATS ANO TIDAL HURRICANE-SURGE 
TIDAL DELTAS FLATS SANO AND SHOALS BEACHES CHANNELS 

Dnrninantly sand Mixed mud, sa11d, and 
Sand and 1n url 

Lac..il s.h e 11 il rl<l s~nd 
Loose ,:arnt t1nd sh~II .a11rl stn~II shell beaches and l,errn~ 

lnlc-ts <:Orrn~ct open Locally high wave and 
Storm washove, a re~s. 

Sub(ect to inundation subjt!ct to cxte1u;ive Gulf ~nd bav'S; strong by <1strooomicaj, !tOfm, cumir"I! acti,.oity with 
Cormnon ly flooded and flooding by storm tidt-!"~ tidal cur r~nu: arid rapid 

and wi'1d·driven tidas, rapid crmion, tr~m- modi fi~d hy storms, and siQnifo::ant tran~-scdiml'm trans.poft 
:s.uhjf!'Ct to mod~r.atc portation, an<l rt-!dl:!posi- l1ighly S.lJ~iF.lptihle to r:iorl of sediment during throu~h inleu: with 
winr.l P.rosi on between tion of sand; s.trom~ erosion hu(ric.ines, extensively scdime,n depositio11 in f loods wave act ivity duri rig 

moctifiP.d bv wind be-tid.11 {l~has storms 
tween major floods 

Dcp,hs in channels 
Woter depU1s. lc-ss. th.in Low areas on b:miAr 10-40 fP.t-?t, depths on Flat 
6 f~P.t 

Low ridgc-s 
isl<Qncis deltas. tc~s th(ln 10 feet 

High species divc,sity; High ~Pf!Ci~s. tliv~rsitv: Graise5, local mat!ihes, 
r.lc:11rni, 5nails, echinadeuns., Blueagrc:"Cn alg~I mats. clam~, snails., cru:;.tn- or bitrren; amount a f 
r.1.=:11r'Sh plarits, mo.-inr.- cn•s tac cans ceam; local marinl! 

Cru s.taccaos, cl ams 
VC(lelt1ti01\ chqnmderit 

Qr;15'SP.S gr,is~~s 011 active proce:c~es 

Coa'.!tal Zon'=! Coas t,.r Zo 11e Coastat Zorie Coastal Zone OJ~:;.tail Zone 

Law Low Low Low Low 

Low Low Low Low Low 

E:<QiY Et11y Ei::IS'V Eaw Ensy 

Low Lnw to high Low Low -

- Mo(len:1te -

- low to hi9n - -
High Vijry hi13h High Hi9l1 Very higl1 

- Moderate to high High Hi13h 

- - Norie Non~ 

None Noriij No11P. Nc1~P. Noni:! 

Genar..clly no.-m.al 
Gcn~1c1lly oorm~I rn<1rir,e 

Genc(al ly normal marine 
marine s:;:ilinity 

salinity to ~lightly Variable salinity - 5al inlty. loc;1lly br..ic:k ish hvpersaline 

RccrP.c1ti• n, fishin43. - - R~rP.cHion, url)an Recn!'at io,1, urban 
water Lf,'HlSpl)rtatiOll development dcvc.-lopinc-n t 

- - - Recreation Aer.r~at ion 
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Table 6. Characteristics of biologic units. 

BIOLOGIC UNITS F1, FRESH-WATER F2, SWAMP F3, BRACKISH- TO F4, MARINE F5, OYSTER REEFS 
MARSH SALT-WATER MARSH GRASS FLATS 

COMPOSITION Mud and sand; ~ommonly Mud and sand: permanently Mud and sand Mud and sand Shell 
OF SUBSTRATE high water table high water table 

Waterfowl, fur bearers; Fish, shrimp, waterfowl; 

PLANTS AND 
Waterfowl, fur bearers; water-tolerant hardwoods. succul cnts, cordgrnss, Clams, snails, crustaceans, 

Oysters with associated 

ANIMALS 
grasses, rushes, cattai I, and dwarf pulmctto, cypress, sal two rt, secpwecd, fish; marine grasses 

clams, coral, bryozoans, 
slough grass clm 1 mulberry 1 anc1 water glasswort, rushesJ rind fish 1 and crustaceans 

oak other grasses 

SPECIES DIVERSITY High High High Very high High 

Fresh water contributed by 
NATURAL Flooding, high Perennial inundation by stre~ms and runoff from Hiqh bioloqic productivity 

Hir1h wave and current 

PROCESSES -biologic productivity fresh water adjacent Uplands; frequently energy; biologic productivity 
inundated by saline water 

BATHYMETRY, Water depth less thun Water depth less than 
Water depth less 1han 5 

Water depth less 1han Water depth less than 
feet; extends to less than 

SLOPE 5 feet 5 feet 5 leet above sea level 6 feet 12 feet 

VJ INFILTRATION w Low Low Low - -
1-- CAPACITY 
a: 
w 

WATER-HOLDING c..w High High High - -
01-- CAPACITY 
cc <i 
C. a: 

CORROSION ..J I- Very high Very high Very high Very high Very high ct: (/) POTENTIAL tHO 
-::, 
~(/) CHEMICAL High organic content; High organic content; High organic content; - -::i: II- CHARACTERISTICS acidic acidic acidic c..O 

>- ' 
0 cc SALIN ITV Fresh waler Fresh water 5 to 45 ppm 10 10 60 ppm 10 to 30 ppm 
0~ a:iu 
a: <C Cl) 
wa:u 
I-<(- CIRCULATION Restricted Restricted Un restricted Unrestricted Unrestricted <i ::c I-
$(.)~ 

REGIONAL Coastal Zone Coastal Zone Coastal Zone Coastal ·zone Coastal Zone DISTRIBUTION 

RESOURCES, Valuable wildlife hubitat , 
Limited logging, valuable Provid?.s nutrients to bays 

Feeding and nursery ground 
ECONOMIC wildlife habitat, moderate ,md estuaries, very high Oyster shell 

POTENTIAL high biologic productivity biologic productivity hiol ogic productivity for tish and shrimp 

lmport,mt environmen1 in lmportant environment in 
Unrestrictec1 circulation 

COMMENTS necessary10 oysters' 
the coastal ecosystem the coastal ecosystem 

survival 



Table 7. Characteristics of estuary - lagoon - open-gulf units. 

ESTUARY- LAGOON- G1, RIVER- G4, TIDALLY 
GG, SHOREFACE G2, RESTRICTED BAY G3, OPEN BAY INFLUENCED OPEN GS, INTER REEF FLATS OPEN-GULF UNITS INFLUENCED BAY 

BAY SANDS 

Mud, sand, ,md broken 
COMPOSITION OF Laminated mud and Mottled organic-rich 

Mottled mud wi1h concen- Mottled m ud and shell, isolated clumps 
SUBSTRATE sandy mud mud with concentrations 

trations of shell sandy rnud of oysters; serpul id Sand and shel l 
of shel I reefs in Baffin Bay 

area 

Includes su rf zone from 
BATHYMETRV, SLOPE Water depth less than Water depth less than Water depth I ess than Water depth less than Water depth less than mean low tide to depths 

6 feet a feet 12 feet 12 feet 12 feet of about 12 feet , 
"upper sho reface" 

Clams, snails, Clams, snails, oysters, Fish, clams, snails, 
Clams, snai ls, echino-ANIMALS 

crustaceans Clams, snails, oysters sponges, bryozoans, Clams, sna ils corals, bryozoans , 
de rms, crustaceans, fish crustaceans sponges, crustaceans 

SPECIES DIVERSITY Low Low High High High Low 

Sedimentation, wave Sedimentation, wave Wave and c urrent actio n, 
and current action, and current action, Strong tidal currents, Wave and current action. erosion and d eposit ion; NATURAL PROCESSES Sedimentation 
erosion along shore- erosion along shore- erosion along shore- very high wave energy in sediment resuspension by 
lines lines lines, sedimentation Baffin Bay waves and transport by 

longshore currents 

DISTRIBUTION Coastal Zone Coastal Zone Coastal Zone Coastal Zone Coastal Zone Coastal Zone 

w 
I- Soft, poorly to Soft to firm, poorly Soft and firm, poorly 

Soft to fi rm, poorly Cl)<{ BOTTOM Sott, poorly con sol i- moderately well con• to moderately well to moderately well we:: 
CHARACTERISTICS dated; water saturated solidated; water consolidated; water consolidated; water Firm; water salUrated consolidated; water ....1-1-

saturated <{ I- U) 
saturated saturated saturated (.) a: a:i 

-W:, 
~~(I) 

CORROSION J: a: u. 
High High High High High High c.a..O POTENTIAL 

>· 
Generally low sal inity, ca: 

Generally low, commonly High, commonly greater Near r,ormal marine Near normal marine 10 to 30 ppm; highly Normal marine sa linity ; ow SALINITY al I- less th an 1 0 ppm than 35 ppm salinity, 20 to 35 ppm salin ity, 20 to 35 ppm variable salinjty in 35 ppm ' (.) 
a: <t (I) Baffin Bay, 5 to 80 ppm w a::u 
I- <t -
<( ::r I- CIRCULATION Unrestricted Restricted Unrestricted Unrestricted U nr es tr i cted Unrestricted s:u~ 

CURRENT LAND USE Recreation, fishing Recreation, fishing Recreation, fishing Recreatj on, fishing Recreat ion, fishing Recreation . fishing 

RESOURCES, ECONOMIC 
POTENTIAL Biologic productivity Biologic productivity Biologic productivity Biologic p rod uctivity Biologic productivity -

Boundaries gra•ational; 
positions depend on 

Upper shoreface; lower COMMENTS weather conditions, Same as G1 Same as G1 Same as G1 shore! ace extends to tides, and river 
depths o f about 30 feet discharge 
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Table 8. Characteristics of man-made units or features. 

MAN-MADE UNITS Hl, SURFACE-WATER- H2, WILDLIFE H4, MADE LAND AND H5, SUBAQUEOUS REFUGES, FORESTS, H3, URBAN AREAS OR FEATURES STORAGE AREAS AND PARKS SUBAERIAL SPOIL SPOIL 

Variable, includes 
Variable; mixed mud, Variable; mixed mud, 

COMPOSITION OF Variable several land resource Variable 
silt, sand, and shel I; silt, sand, and shell; 

SUBSTRATE units 
depe ndent on parent dependent on parent 
material materiel 

Water conservation, Recreation, u rban devel-

CURRENT LAND USE flood protect;on, recrea- Parks and preserves Urban opment , storage of dredge Storage of dredge sp oil 
tion, water supply spoil 

Natural drainage 
Creates local artificial 

SURFACE DRAINAGE - - commonly altered: 
relief and commonly alters -surface runoff in-

creased by development 
natural drainage patterns 

INFILTRATION Natural infiltration 
Variable 

CAPACITY - - decreased 
-

Forms shoals, commonly 
TOPOGRAPHY, Locally steep relief; 

near s:ubaerial spoi I and 

BATHYMETRY, AND - - - made land; mounds , locally 
SLOPE mounded 

redistributed by waves 
and currents 

DISTRIBUTION Statewide (higher density Statewide Statewide Coastal Zone Coastal Zone 
in eastern half of State) 

(I) FOUNDATION UJ - - - Highly variable Highly variable 
I- STRENGTH 
er: 
UJ SLOPE 0.. - - - Highly variable Highly variable 
0 STABILITY 

" c.. 
...J CORROSION High to very high - - H igh High <t: POTENTIAL 
(.) 

i;; 
> PLASTICITY - -::c 
0.. 

- Highly variable Highly variable 

Fish, waterfowl, Mammals, birds, reptiles, Barren to moderat ely wel I 
PLANTS AND crustaceans, and insects, and amphibians; - vegetated, depending partly Variable 
ANIMALS mammals trees, grasse~, and on age; islands locally 

flowering plants support bi rd populations 

NATURAL PROCESSES Sedimentation and erosion, - High surface runoff Erosion, floodi ng Erosion 
flooding 

RESOURCES, ECO- Water supply and Industrial and resi- Industrial and resi-

NOMIC POTENTIAL conservation 
Timber in East Texas den ti al /commercial dential development, -

development recreation 

Future development shou Id Islands alter natural Shoals alter natural cir-
COMMENTS Predominantly fresh Use restricted by be in conside ration of circulation patterns in culation patterns in 

water government adjacent natural land estuaries and lagoons estuaries and lagoons 
reso u rce a re as 
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C. Land Resources Laboratory Series 
St. Clair, A. E., Proctor, C. V., Jr ,, 

Fish~r, W. L., Kreitler, C. W., and McGowen, 
J . H., 1975, Land and Water Rnsourccs­
HoLJston•Galveston Area Council, 25 p. 

D. Geologic Quadran9le Maps 
GO 1, Barnes, V . E., 1952, Squaw Creek 

Ouodr,:mglc1 Gillespie and Mason Counties, 
Te)(as. 

GO 2, 1952, Hilltop Quad-
rangle, Gillespie, Lla11or and Mason Counties, 
T~xos. 

GQ 3, _ . _, 1952, Crabapple Creek 
Ouadrnngle, Gillespie and Llano Countie~, 
Tex.a~. 

GQ 4, 1952, Willow City 
Quadrnngh'!, GiHes.pic and Llano Countie~. 
Texas. 

GO 5, ___ , 1952, Blowout Quad-
rangle, Gillespie ;:rnd Llano Counties, Te)(as. 

GO 6, 1952, Spring Creek 
Quadrangle, Gil I es pie County, Texas. 

GO 7, -·-· , 1952, Lone O•k Creek 
Quadrangle, Gil I ~spie County I Texas. 

GO 8, ___ , 1952, Palo Alto Creek 
Ouadrangl~. Gillespie County, Texas. 

GO 9, 1952, Gold Ouad-
r.angle, Gillespie County, Tcxns. 

GO 10, ___ , 1952, North Grape 
Creek Quadrangle, Blanco and Gillespie 
Counties., Texas. 

GO 11, ___ , 1952, Morris Ranch 
Qu.adranyle. Gillc5ipic and Kerr Counties , 
Texa!i. 
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GO 1 2, 1952, Bear Creek 
Quadrangle, Gillespie, Kerr, and Kendall 
Countiesr Texa.s. 

GO 13, 1952, Cain City 
Ouadran!)le, Gillespie and Kend.::ill Counties, 
Te><as. 

GO 14, 1952, Stonewall 
Quadrangler Gillespie and Kendall Countiesr 
Texas. 

GQ 15, . -·-- , 1954. Wendel Ouad­
r~nglH, Gillospic, Kerr, and Kimble Counties, 
Texas. 

Ga 16, __ _ , 1954, Harper Quad­
rangle, Gille:spie County, Te.xas, 

GO 17, 1954, Dry Branch 
Quadrangl~. Gille~pie .:md Kerr Counticsr 
Texas. 

GO 18, ___ 1954, Klei11 Branch 
Ouad.-anqle, Gillespie .:ind Kerr Counties, 
Texas. 

GO 19, __ 1956, Fall Prong 
Quadrangle, Kimble, Gillespie, and Mason 
CountiP.s, Texas. 

GO 20, 1956, Threadgill 
Creek Qu adrarlqle, Gill espic rind Mason 
Counties, Texas, 

G Q 21. Hay-Roe, H., 1957, Geology of 
Wylie Mount.:1in'.'i and Vicinity, CulbP.rson and 
Jeff Davi:,; Counties, TexHs. 

GQ 22, Arnsbury, D. L., 1958 11959], 
Geology of the Pi nco Canyon Area, Presidio 
County, Te~a,. 

GO 23, Twiss, P. C., 1959, Geology of 
Van Horn Mountains, Texas, 

GO 24, Brand, J. P., and De Ford, A. K .. 
1962, Geology of Eastern Half of Kent 
Ouadranglc, Culberson, Reeve,, and Jeff 
D.::ivis Counties, Texas. 

GQ 25, Barnes, V. E .• 1963, Geology of 
the Johnson City OuadranQle, Blanco County, 
Tex.as. 

GO 26, Underwood, J. A.. 1963, 
GHology of the Eagle Mountains anrl vicinity, 
Hudspeth County, Texas, 32 p. {text!. 

GO 27, Barnes, V. E ., 1965, Geoloyy of 
Hie Hye Quadrangle, Blanco, Gillespie, and 
Kend•II Counties, Texas, 8 r. {text I. 

GO 28. Dietrich. J. W., 1966, G"ology 
oi Presidio Area, P,e~idio Cuunty, T~xtis, 
45 p. I text I. 

GO 29, Barnes, V. E., 1965, Geology of 
the Roe ky Creek Ouadrangl e, Bl•nco and 
Gillespie Counties , Texas, 12 p. ltext). 

GO 30, St. John, B. E., Hl66, Geology 
of Black Gap Area, Brewster County, Texas, 
18p.hextl. 

GO 31, Barnes, V. E., 1967, Geology of 
the Stonewall Quadrangle, Gillespie and 
Kendall Counties, Texas, 18 p. ltext!. 

GQ 32, ___ , 1967, Geology of t he 
Cave Creek School Quadrangle, Gillespie 
Co<Jnty, Toxas, 11 p. ltextl. 

GO 33, ___ , 1967, Geology of t he 
Mon11rnent Hill Quadrangle, Blanco County, 
Texas, 7 p. !text). 

GO 34, ___ , 1967, Geology of the 
Yeager Creek Quadrangle, Blanco and Hays 
Counties, Texas, 6 p. !text). 

GO 35, Wood, J. M., 1968, Geology of 
Apache Mountains. T rans-Pecos Texas, 32 p. 
I text I. 

GO 36, Anderson, J. E., Jr., 1968, 
Igneous geology of the Central LJavis rvroun­
lains, Jer I Davis County, Texas, 18 p. I tcxtl. 

GO 37, McKnight , J. F., 1970, Geology 
of Bofecillos Mountains Area, Traris-Per.:05 
Texas, 36 p. ltoxt l. 

GO 38, Roddii, P. U ,, Garner, L. E.1 and 
D11we, G. L.i 1970, Austin Wr.~t, T ravis 
Counry, Texas, 11 p. !text). 

GO 39, Jone,, B. A., and Reaser, D. F., 
1970, Geology of Soutt,er11 Quitman Mo11n­
tains, Hud,µ"th Co,mty, Texas, 24 p. (textl. 

GO 40, Wil"y· M.A., 1972, Gravity , 
Ma!-Jn~tic. and Gc nernli7.ed Geologic Map o f 
the Van Horn - Sierra 81.Jnco Region, Trans­
Pecos Texas, 26 p. (tcxtL 

E. Miscellaneous Maps 
MM 1, Moon, C. G., 1951, Agua Fr io 

Ouadr.:1ngl e, Brewster County . 

MM 3, McAnulty, W_ N., Sr., 1955, 
Cathedral Mountain OuadranQle, Brewster 
County, Texas lsee RI 251. 

MM 4, Rix, C. C., 1953, Chinati Peak 
Ouadrar,glc, Presidio County . 

MM 5, Bloomer , R.R ., 1951, Christmas 
and Ro~illos Mountains, Brewster Co1111t y, 

MM 12, McGeher,, R. V., 1963,Geologic 
Map of Southeaster n Llono Upliit1 Llano_ 
Bu rr,et , Bl:onco I and Gil lespic Co1int ies1 

Texas. 
MM 17, Grave,, R. W., Jr., 1954, Hood 

Sµ ring Quadrangle, Brewi;tcr County , Texas 
\,see RI 21 }. 

MM 29, Sel lards , E. H., Adkins, W. S . . 
and Ariek, M. B., 1933, Solitario of Texas 
!Brewster anU Pre!.irlio Co ullties}. 

MM 31, Erickson, R. L., 1953, Tascotal 
Mesa Quadrangle, Brewster and Presidio 
Cm1n1ies. 

F. Guidebooks 
GB 3, Folk. R. L .. Hay es, M. 0., and 

Brown, T. E .. 1961, Field Excursion. CentrHI 
Tex.a~: Tertiary Bcnton ites of Central Texas; 
Ear~le, D. H. , and Weeks, A. D., Uranium­
bearing Cl;:iys .:md Tuffs o f South-Central 
Te:x.c1s; 8.Jrncs, V. E.J a 11d Cl abaugt1, S. E., 
Vc,m lculite Deposit~ Near Llano, 53 p. 

GB 9, Brown, T. E., Newland, L. E., 
Campbell, D. H., and Ehlmann, A. J., 19b~. 
Field Excursion, Eilst Texos: Clay , GlmJ­
conite, I ronstonc Deposits, 48 p. 

GB 11, Bernar d, H. A., Major, C. F., 
Parrott, B. S., and LeBlanc, A. J _, Sr., 1970, 
Recent Sedim tmts of Sou t heast Texas - A 
Field Gutr.Je to 1he Brazos Alluvi al .:ind Deltaic 
Plains arid the G.:ilvcston Barder Island 
Com plex arid [AppenrlixJ 81:!:rnard, H. A.J 
arid LeBl.onc, R. J., Sr ., Resume or Quater ­
nary Geology of the Northwestern Gulf or 
Mexit:o Province, 130 p, 

GB 12, Eargle, D. H., Hinds, G. W., and 
Weeks, A. M. D ., 1971 , Uranium Geolo~y and 
Mine, . South Texas, 59 p. 

GB 13, Barnes, V. E., Bell , W. C., 
Clabaugh, S. E., Cloud, P. E .. Jr ., McGehee, 
R. V., Rodda, P. U., and Young, K. P., 1972 
I 19731, Geology of I he LI ano Region and 
Austin Am~. 77 p. 

G. Geological Circulars 
GC 65-1, Fisher, W. L., and Garner , 

L. E_, 1965 , Bloating Characteristic, of East 
Texas Clay,. 20 p. 

GC 67-1 , Flawn, P. T., 1967, Uranium 
in Tex-is, 16 p. 

GC 67-2, McAnulty , W. N., Sr., 1967. 
Fluo r::.par in Bre:w st cr Coun ty , 16 p. 

Ge 67-4, Fisher, W. L., and McGowen, 
J. H ., 1967, Deposit ion al Systems in the 
Wilcox Group of Texas and T heir Relation­
ship t o Occu .-rence of Oil anrl Gas, 
p. 105-125. 

GC 69·2, Zimmerman, J.B., and 
Thoni•s, E., 1969, Sul fur in West Texas: Its 
Geology and Economics, 35 p . 

GC 69-4. Brown , L.F., Jr ., 1969, 
Geomet ry and Distributio n of Fluviol and 
D eltai c Sandstones: (PP.nm:ylva ni~m arid 
Permian ), No rt h-Central Texa s:, p. 2 3 -4 7. 

GC 70-2, Flawn, P. T .• Tu rk, L. J., and 
Leach, C. H., 1970, Geol OAical Considerations 
in Disposal of Sol id Municipal Wastes in 
Texas, 22 p. 

GC 70-3, McGowen, J. H., Groat , C. G., 
Brown, L. F ., J r., Fisher, W. L., and Scott, 
A. J., 1970, Effects of Hurricane Cel ia-A 
Fo cus on En vironmen tal Geolo gic P roblems 
ot the Texas Coastal Zone, 3 5 p . 

GC 7 0 -4, Fisher, W. L. , Proct or, 
C. V., Jr., Galloway, W. E. , and Nagle, J. S., 
197 0, Deposit ional Systems in t he:: J~c kso n 
Group o f Texas-Theil' RelBtio nship t l1 0 (1, 
Gas, and Uranium, p. 234-261. 

GC 71-1, Brown, L. F.,Jr., Fisher , 
W. L., Erxleben, A. W., and Mc Gowen, J. H .. 
1 9 71 , Resource Capabil ity Un its- Thei r 
Ut ilit y in Land- and Water-Use Management 
with Examples from t he Texas Coastal Z one, 
22 p. 

GC 72-1, Mc Anulty , W. N., Sr., 1972, 
Mineral Dr.-posits in t he West C hina t i Stock, 
Cllinat i Mount.Jin.s, Presid io County , Tcxasr 
13 p, 

GC 72-3, Brown, L. F., Jr., Fisher , 
W. L., ond Malina, J. F.1 Jr., 1972 1 Evalua tion 
of Sanit.Jry L..1nd fi ll Sites, Texas Co nsta l 
Zone-Geological anrl Engin.cHr ing Cr itP-r in, 
18 p. 

GC 72-4, Guevara , E. H., and Garc ia, R ., 
1972, Depo,sitional Sy stems .:inrl O i l-Gas 
Reservo irs in t he Queen City Formation of 
Texas, p. 1-22. 

GC 73-1, Rohrbacher, R. G., 1973, 
AsbtVitos in the Allamoore Tate Dist ricl, 
Hudspeth and Cu I bcrson Count ies, 17 p. 

GC 74-4, Dorfman, M., .and Kchlo, 
Fl. 0 ., 1974, Pot enti1:1I Geath~rmal Rr.sourccs 
of Texas, 33 p. 

GC 75-1, Bebout, D. G., Dorfman, 
M. H., and Agagu , 0 . K., 1975, Geothermal 
Resou rcr:~-Frio Formation , Sout h T ex.as, 
36 p. 

GC 75-5, Baker , V . A ., 1975 , Flood 
Hazards Alo ng the Balco nes Escarpment in 
Central Texas. Alternative Approaches to 
T heir Reco~ni lion, Mapping, a11d Mana~e­
ment , 22 p. 

GC 7 5-7 , Gust avson, T. C., 1975, 
Microreliei (Gil gai) Struc t u re~ on Expami ve 
Cl.::iy s o f the Texas Coastal Plain -Their 
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Recognition and Significance- in Engineering 
Construction, 18 p. 

GC 75-8, Bebout, D. G., Agagu, 0. K., 
and Dorfman, M. H., 1975 Geothermal 
Reserves, Frio Formation, Middle Texas Gulf 
Coast, 46 p. 

GC 76-1, Hall. W.D., 1976, Hydro­
geologic Significance of Depositional Systems 
and Facics in Lower Cretaceous Sandstones, 
Norlh•Cr::ntn::il Texas, 29 p. 

GC 76-2, Henry, C. D., 1976, Land 
Re:o;;uurce~ Inventory of LiQnite Strip-Mining 
Area 5, East Texas-An Appl icaticn of Envi­
ron mental Geology, 28 p. 

GC 76-3, Bebout, D. G., Loucks, R. G., 
and Dorfman, M. H., 1976, Geothermal 
Resources-Frio Formation, Upper Tex.as 
Gulf Const, 47 p. 

GC 76-7, Gustavson, T . C.,and Kreitler, 
C. W., 1976, Geothermal Resources or the 
Texas Gui I Coast-Environmental Concerns 
Arising from the Production and Disposal of 
Geotl1errnal Waters, 35 p. 

H. Reports of Investigations 
RI 1, Evan,, G. L., 1946, Rus1ler 

Springs Sulphur Deposits as a Source of 
Fertilizer, 13 p. 

RI 5, Barnes, V. E., Goldich, S. S,, and 
Romberg, F ., 1949, I ran Orn in the: Llano 
Region, Central Texas, 50 p. 

RI 6, Goldich, S. s .. end Elms, M.A., 
1949, Stratigraphy and Petrolow of Buck 
Hill Quadrangle, Texas, 50 p, 

RI 8, Eifler, G. K., Jr., 1051, Gealo~y o( 
Bnrilla Mountoins, Te><.a~. 15 p. 

RI 15, Moon, C. G., 1953, Geology ol 
Aqua Fri~ Ou;Jdrangle, Brew:ster County, 
Texas, 45 p. 

RI 16, Flown, P, T . , 1952, The Ha,el 
Copper• Sihmr Mimi, Culberson Coun1y, 

Texas, 23 p. 
RI 17. Barnes, V. E ., 1952, High Purity 

Martile Falls Limestone, Burnet County, 
Texa,, 27 p, 

RI 18, Erickson, R. L., 1953, Stratig­
raphy and Polcontology of the Ta,cotal Mesa 
Quadrangle. Texas, 34 p. 

RI 20. Brand. J.P., 1953, Cretaceous or 
Llano Estacada of Texas, 59 p, 

RI 21, Graves, R. W., 1954, Geology o1 
Hood Spring Ouadrnngl e, Brewster County. 
Texas, 51 p, 

RI 25, McAnulty, W. N., Sr., 1955, 
Geology of Cothedrnl Mountains Ou;:idronglc, 
Brewster County, Texas, 48 p. 

RI 27, Eargle, D. H., 1956, Saine 
Uraniurri Occurrences in West Texa~, 23 p. 

RI 30, Eargle, D. H., and Snider, J. L., 
1957, A Preliminary Report 011 the Stratig­
raphy of the Uranium-Bearing Roe ks of the 
Karnes County Area, South-Central Texas, 
30 p. 

RI 34, Brand, J , P., and DeFord, A. K., 
1958, Comanchean Stratigraphy of Kem 
Quadrangle, Trans-Pecos Texas, 16 p. 

RI 37, Dietrich, J, W .. and Lonsdale, 
J. T., 1958, Mineral Resources of tl1e 
Cororado Rivor lndustriul Development Asso­
ciation Area, 84 p. 

RI 43, Maxwell, R. A., 1962, Mineral 
Resources of South Texas· Region Served 
Through the Port of Corpus Christi, 140-p. 

Table 9. Sources of data used in compiling Land Resources of Texas map-continued. 

RI 50, Fisher, W. L., 1963, Lignites of 
the Texas Gulf Coastal Plain, 164 p_ 

RI 53, Barnes, V, E., and Schofield, 
0. A .. 1964, Potential Low-Grade Iron Ore 
and Hydraul ic-F racturi ny Sand in Cambrian 
Sa nd:sto11es., Northwestern Llano Region, 
58 p. 

RI 54, Fisher1 W. L, with contributions 
tJy Chelf, C. R .. Shel by, C. A., Garner, L. E., 
Owen, D. E., and Scholidd, D. A., 1965, 
Rock and M1ntm'II Resou rc(is of East Texos1 

439 p. 
RI 56, Rodda, P. U., Fisher, W. L., 

Payne, W. A., and Schofield, D. A., 1966, 
Limes10fle and Dolomite Resources, Lower 
Cretaceous Rocks, Texas, 286 p. 

RI 59, Fisher, W, L., and Rodda, P. U., 
1967, Lower Cretaceous Sands of Texas: 
Stratigraphy and Resources, 116 p, 

RI 60, Garner, L. E., 1967, Sand 
Resources of Texas Gui! Coast, 85 p. 

RI 61, Hayes. M. 0., 1967, Hurricanes 
as Geologic Ayents: Cc:1-.;e Studies of Hurri­
canes Carl H, 1961, and Cindy, 1963, 56 p. 

RI 63, McBride, E. F., Lindemann, 
W. L., and Freeman, P. S., 1968, Li1hology 
and Petrology of the Gueydari (Cotohoula) 
Formation in South Texas, 122 P~ 

RI 67, Andrews, P. B., 1970, Facies and 
Gen es.i& of a Hu rricane-Washover Fan, 
St. Joseµt, Island, Central Texas Coast, 147 p. 

RI 70, Maxwell, R. A., and Dietrich, 
J. W., 1971, Correlation of Tertiary Rock 
Units, West Texas, 34 p. 

Al 71, Stricklin, F. L.,Jr., Smith, C. 1., 
and Lozo, F. E., 1971, Stratigraphy of Lower 
Cretaceous Trinity Deposit~ of Central Texas. 
63 p. 

RI 74, Rose, P.R., 1972, Edwards 
GroLJµ, Surfactt ,;md Subsurfocc, 198 p. 

RI 75, Gc:1lloway, W. E., and Brown1 

L. F., Jr., 1972, Depositional Systems and 
Shell-Slope Reln1ionships in Upper 
Pennsylvanion Rocks, North-Central Texas, 
62 µ, 

RI 76, Groot, C. G., 1972, Presidio 
Bo Ison, Trans-Pecos Texas, and Adj"cent 
Mexico, 46 p. 

RI 79, Kaiser, W.R., 1974, Texas 
Ligni1e: Near-Surface and Deep-Basin 
Resource,, 70 p. 

RI 80, Smith, G. E., 1974, Depositional 
System-s.. San Angelo FormMior, (Permian), 
Nortt1 Texas-Facies. Control of Red-Bed 
Copper Min.criJlizatio11, 74 p. 

RI 82, Erxleben, A. W., 1975, Deposi­
tional Systems in the Canyon Group (Penn­
sylvanian System), North-Central Texas, 76 p, 

RI 83, Kreitler, C. W., 1975, [)()ter­
mining the Source ol Nitrate in Ground Water 
by Nitrogen Isotope Studies, 57 p. 

RI 84, WoodruH, C. M., Jr., 1975, Land 
Capability in the Lake Travis Vicini1y, Texas, 
A, Practical Guide for Use of Geologic and 
Engineering Data, 37 p. 

RI 85 Kreitler, C. W., 1976. Lineations 
and Faults in the· Texas Coastal Zone, 32 p·. 

RI 86, Garmff, L. E., and Young, K. P., 
1976, Enviroriml'!ntal Gt!ology of 1he Austin 
A.-ee: An Aid to Urban Pl0nnin91 39 p. 

RI 87, Galloway, W.E., 1977, 
Catahoula Formation of the Texa~ Coastal 
PI u in-Depositional Systems, MinP.rnlogy. 

Structural Development, Ground-Water Flow 
History, and Uranium Distribution, 59 p, 

I. Bulletins and Publications 
BULL 2745, Baker, C. L., 1927, 

E,ploratory Geology of a Part of South­
western Trans-Pecos Texas, 70 p. 

BULL 2901b, Baker, C. L., 1929, Notes 
on the Permian Chinc11i Series of West Texas~ 
p. 73-84. 

BULL 3038, King, P. 8., 1930, The 
Geoloyy of the Glass Mountains, Texas, Part 
F, Descriptive Geoloyy, 167 p. 

BULL 3232, Sellards, E. H., Adkins, 
W. S., and Plummer, F. 8., 1932, (19331, 
The Geology of Texas, V. I, Stratigraphy, 
1007 p. 

PUB 4246, Barnes, V. E., Dawson, 
R. F., and Parkinson, G. A., 1942 (1947], 
Building Stones ol Central Texas, 198 p, 

PUB 4301e, Barnes, V. E., 1943 
I 1946), Gypsum in the Edwards LimoslOnc 
of Central Texas: 4301 g, Soapslono and 
Serpentine in the Central Min~n::il Region of 
Texas; 430111, Feld,par in the Central Mineral 
Region of Te>eas; in Texas Mineral Resources. 
390 p. 

PUB 4329, Plummer, F. B., 1943 
I 1950], The Carboniferous Rocks of the 
Llano Region ol Central Texas, 170 p. 

PUB 4621, Cloud, P. E., Jr,. and Barnes, 
V, E., 1946 (1948]. The Ellenburger Group 
of Central Texas, 473 p. 

PUB 4915, Plummer, F. B., Bradley, 
H.B., and Pence, F. K., 1949, Clay Deposits 
of the Cisco Group of North-Central Texas, 
4 p. 

PUB 5301, King, P. B .. and Flawn, P. T., 
1953, Geology and MinP.ral DeF,Josits of Pre­
Cambri.:m Rocks of the VHn Horn Area, 
Texas, 218 P~ 

PUB 5305, Stenzel, H. 8., 1953, The 
Geology of Henry's Chapel Quadrangle, 
Northeastern Cherokee County, Texas, 119 p. 

PUB 5905, Lozo, F. E., 1959, SVm­
po~ium on Edw;Jrrls Limestone 1n Central 
Texas: Strntiyraphic Relations of the Erlw.:ird-s. 
Lime:=;tone arid Assm.:iated flJrmations in 
North-Central Texas; Nelson, H. F ., Deposi• 
tion and Alteration of the Edwl."rrh Lime­
stone, Central Texas; Young, K. P., Edwards 
Fossils as Depth Indicators; Shelburne, 0. B., 
A Stratigraphic Study of the Kiamichi Forma­
tion in Central Texas; Sandidge, J. R., A 
Review of Edwards Limestone Production 
witll Special Reference to South~Cc:m1rol 
Texas, 235 p. 

PUB 6711, Maxwell, R. A .• Lonsdale, 
J. T., Hatzard, R. T., and Wilson, J. A., 1967, 
Geology of Big Bend National PMk, Brewster 
County, Texa,, 320 p, 

J. Special Atlas 
Brown, L. F.,Jr., Morton, R.A., 

McGowen, J. 1-l., Kreitler, C. W., and Fisher, 
W. L., 1974, Natural Hazards of the Texas 
Coast1:1I Zone, 13 p. 

K. Energy and Mineral Resources Atlas 
of Te)(as 

St. Clair, A. E., Evans, T. J.1 and Gamer, 
L. E., 1975, Energy Roso" rces of Texas. 

Gusto'Jvson 1 T C., and Fe.-guson, J.P., 
1976, S.1nd and Gr..ivcl Rcsolirccs of Texas. 

l. Research Notes 
Holm, M., 1975, A Preliminary Study of 

Biologic Assemblages or East Texa, Lignite 
B~lt, 23 r. 

Kaiser, W.R., 1976, Calvert Bluff 
(Wilcox Group) Sedimentation antJ the 
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Parker, D. F., Jr., 1971 , Stratigraphy of 
Tr.rtiary Volcanic Field, Trans-Peco, Texas: 
Univ., Texas., Austin, Undergrad. thesis 
(unpub.l, 75 p. 

Reid, W, M., Jr., 1968, Geology ond 
Fracture Patterns oi West C-entral Burnet 
County: Univ. Texas) Austin, M.A. thesis 
lunpub,I, 83 p. 

Swadlcy, W. C., 1958, Petrology of the 
Ch ristmus Mountai ris Gabbro, Brewster 
County, Texas: Univ, Texas, Austin, M.A. 
thesis lunpub.), 67 p, 

Ill. BAYLOR UNIVERSITY THESES 
AND PUBLICATIONS 

Bu rkHl, J. M., 
in U rb• n Geo I ogy 
Geology: Baylor 
p. 9-45. 

1965, Geology of Waco, 
of Greater Waco, Pt. 1: 
Geol. Studies Bull. 8, 

Elder, W.R., 1965, Soils and Urban 
Development oi Waco, ir, Urban Geology of 
Greater Waco, Pt. 2: Soils: Saylor Geol. 
Studies Bull. 9, 65 p. 

Fl awn, P. T,, 1965, Geology and Urban 
Development, ;,, Urban Geology of Greater 
Waco, Pl. 1: Geology: Baylor Geo I. Studies 
Bull. 8, p. 5-7. 
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Interior, p. 1-38. 
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Table 10. Geologic units included in land resource units. 

: Environmental geologic units 
Includes small areas underlain by geologic formations in addition to Edwards Formation 

Geologic and environmental geologic units may occur in more than one land resource unit because of regional variations. Formal stratigraphic names hc1ve been shortened by omitting for­
mation {including lithic term), group, or series designations. Names ot some Quaternary uni Ls from the Geologic A tfas of Texas series and some units from the Environmental Geologic Atlas of 
the Texas Coastal Zone series have been grouped together under a generalized name to save space and to avoid I isting of very similar units. Not al I Geologic Atlas or Environmental Geologic 
Atlas maps were completed at the time the Land Resources map was compiled. Consequently, some geologic names and environmental geologic names may change and others may have been 
unintentionally omitted. 
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Table 10. Geologic units included in land resource units-continued . 

I""• • • • 81,1111. Del Alo, Trw1,,-,, lrinin,. and Tt64llt! ii.mdL'l'Jdadl • 
&..di lfflll,Slft •Mff1illt h1ndmdeiJ) • 
''"" • CelM1l1;11 • Cl,ddell • Cllh1r11!111111 • - ~ - -ClrnP1111'•n"• • Oim11 ColorHO • Cdf'IIMll'I • CallDI • 01fl'(CIIJ • --- ,_ 
Cep1111'1 • Ctpillobnt1111 • C•PH•M011n11ir, • "'' • c,,.,., • 
Ci.lrtijll • -
C.millD MltWilC.Q;c i\lndlwldd) • CeS'Jla • ~ld1011to • • • • • OiduPark • 
C1d1rtan • • CIJalll11 • Ct111111Mrt • Chafrv CBJlYlll'I • Cl'IIHtlMounldiJI • c,.., • CllilCNI Summ,ll • • tllor.11 • • • CriiOIO • Cil,i-,.Mounl.11" • ---- ,_ 
Clay • OO-di,n"' • Cldy.arid dun• c,arn,ilt~H • • Cini Fort • • • CloLJd Chl&f • Colt111tnJ111•UiOfl • • 
Col~• • COiony Cr•t. • Coman~hNn • Caim.,CllitPnk • Com111chll PMk, Wlllnbl, Ond Anllm {undlijl1f&d I • --
CGiot. IIOUfllDill • • • • ComCr111~ • Cor1ican1 • Ca-Lram,ood Sprlr.t • to, • • Crt1U1mowi !11ndl<t1dedl • • • ,,_ • Ory1i.,hll1 • '""" • cu10" • 
OdiprFlet • • 0.1 CoP"lffllro • a,1 Rio • C•I Rio 1iwl (!60ran=,111n WAdivii»Jl • Drllr.lro,il • ,uh arid fflll'(]rktd d1IH l.aCMI• • -OKI.I frot1t 1111d, Ii IL, and mud• • °'"1ton • Oi~ll'1 Pih• • • DlfYO~ilo~•tili111i11i~N11 jumfaldNt • ....,.LAb • 
D~Nttr • . 
Dimpl1 • Dlmllllu!MY flllll ll\1v( .. .. fllh Ind t11h· • Oobb1 V1lt1v • OodlUffl • • Dag !lend • Dud:; C'Hll!lt • Duck CrHk and t::iernichi lundi~idedt • OuU • &,llfocd • • 
Eitq11 r:o.11ffllJBodl(u11iklildkdJ • E:lgl1 fi1~1o1n11in • E.bb!id1ld1l1.11• • Em • &hnrch • • • • l!t1 .. 1, dt Md KlamW:ll l111idl~IC1t1,0 • Ell1nliYf9W • ElrnC'NI~ • .. ..., • EIP'ir.6dl0 • ErP'ioa • • • 

29 



30 

Table 10. Geologic units included in land resource units-continued. 
-
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Table 10. Geologic units included in land resource units-continued . 
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Moo, • Moran • • Mor.,.er• • Morilll • M1:11IC11 R•ncho • -- --- ~ -"'°""' Loi:ll:1 • Mu1Ulllad COHbl l•t• • • ~d,lllhid r[!illl chamwil1• • '-"itl1o11neered itiili.1c 111\dl' • Mwd.wl'llllttcl mtinderbtU • 00 1 • ,_ 
Mulldv and Caltr>41t (~rw!iridtdl • M,., • MulQ\Ji! C:1~0,n • ~MIIDdl • N_,,t'ud: • 
~Mffll. T1-,t1;1r • ~tv'lnd~~lt • IN11r1h L1111n • (1111.'1411& • • • • • 0111111111 c;,..11, • -Qgalt.l.11 • Q(illtgl • OfmOl • Qp,N1 b•~"" • Oli'tn bl¥, lmmfllld MIiiy lrlPIHrwd1 • 
0Ptn bl'/ l'rilh ,.,- • Qpt,11 bty widr ~- c,,~1,11111ct• • Clrtn, • Orlkl¥iiim t1o1ndMrfldl • 0~111 • -Ovr:c.u11r1 • O'tft# reef llurk • • "'"' • PBck4#111t • Par1oniic (undMdrtdJ • • 
f'1l1J l'Jrtlcr • P.tto '-:I.,. 1111.l Ml~ WIiii biodt¥JiltdJ • 

31 



32 

Table 10. Geologic units included in land resource units-continued. 

OE.OlOGIC ANO E.r-.VIAONMENTA,L R E SOURCE U N IT S 
G EOl OG IC UN ITS 

Al Al A3 M " ru u .. .. U& '7 Bl !tf "' '" "' 613 814 " C, " " C, c, Cl " C, c,o co, "' o, 02 --- 0l a, ,,. 06 07 DI 09 010 011 El ., e3 .. £> .. E1 u £JI eoo Ell m m m fl F2 FS " " o, 11'1 o, C4 CS' GG 

hl11•y • hnlace • ....... • • 
ft!tl!f'l(;"f) • • • '" • • """" • P!-rdil • • l'lll•n • -- -P.,.10C:u1yon • Pi111li • """' • • Pinn • PldldoClln~ b1rriirt•ll:r1111dpl11in• • --- -
Pain1 bar$~ • PlJinl1'11k • PtJllllo~/11 • Powwow • Pt1-Jltu11 Alllrt (11r.tl'fidtd) ·- ~ 

Prueu • Pueblo • • 'Pllir18Ci1n • 1lll611~r111(1ft~r • • • • Olllrter,nMf1PE Mid Wh1ftl1e1--1a l\lncfMlftAII • ,_ ---
lroertefm1$1, CJoud Chl1f, and lf1tiiUh01'M !i.tndiridlllj • O.t11r11rn1ry ,md T,r1Mry 111•wl1 • Dllt!tln City • • • • Q~in~ • , ..... • -, ... • R11dflm1ch. • ReaPflanl,, elld ITW!l;n• • Fl11\ltw • • • R, .. ric:1tdb&fOBR481" • ~ -ft91lfiC* t.vl'llf'lllin, ~ ' • ntwnli!:13 • RlckKS!atloo • ftluer,inlltJUl~lw,iy' • Ao.11ion • 
Qud!er • l:.ldill, Ctak • Slll!-wwllr rnEh • • Sa~ ""!1'10 • • • Sim Carin • 
S,.nddi\11 la.!il' • Send ~1111 loffl 11\8!'1: d11fhtio11 U-4 • Sanddu,i11 • S.nlll lh•L d1po1it1~ • Slnd-wrMmd inluili511riln.l'luy mud• • ---
Si!i111-rtil'III • &mMig""'I • !illr1Sdb1 • Sdrit,11Ann6 l!lrondl • • ~r'IWI Ann, Brardl. Sedwkt, ,and ,.1>r.11n (i.nifl~idad f • • • -$ilni,,11E"'10 • SOl'lt.tna • Silmliago • Santo • ~ibill~lt • • -$11,P\llidr113h' • SMriAMm1 • SweriSipring1 • ~mou, • • • • • $evl'l1our ~md othtr 01M1t.wrw1rr dopQ1i~ • ,_ 
Shallu • Stw.11~ •11 do111• • 1Sn•11e«ivo11 • SlwspPHtUHI • '""' • ----- ------- I-
SirnitJgr111 • l.iil:trnll1 • Slllt$lilld Lio11 • Sm•ll. M4M hellli1,1ardlv ffl.lding rtrNfM • • South BotQlllt • '--- 1--
S{i6rU • 5'iect; Mount• ln • Stab!l4z.d d11M 111nd1• • S'leil • Siu Mounta.11 • - ---



Table 10. Geologic units included in land resource units-concluded. 
-- -Statl,.-.eilwf • jloM Cil'I' • Slrtll'll • • subaq~ea,nJ11nd 1111• • StJ1fl•U • --- -

"S1i11mp' • Sy&nlle • 1a1No • T.tnMII • Tuoolll • 
Tomu • • Tehuet1nt • TBM"hDl'lt Can\'01' • T1mpl11on • T,rtir,tua • - ,_ - - --Tnruu • TNLlary and Ou1Ll!lfnU¥ r,-1 I • THmJI • • r,.., • 1h1illy ind 0Hham lunlll~ld~dl • • • • 
Tldal channel' • f01ci,r • Tow11Jlllla,u11toin • Ttt1Ui1.r11u l 10~•. 11tiM,1,d1I 11.110 IOIIUI \h'III' !oi~u,• • Trnf1Pt1~ • '-- -'-- - - - - ----------
Trinity • • • Tl\llillo • • Tu!e • ~11ttvc,.11. • Twir,Pil011r>Nl•n (lantoUII • - -
Twi11 Moonl~in (aed1ment11)') • Unr'tlllld "'10~ll'trii1n and P9imian llmtmll'IK • Unr.mtd wrl,11.n on e11lne, iMI A ng1l6, Cheu.a, 1nd ti Hr fork • UppnCtprock • \J1111tt Crtl1c:tou1 ltm~ividlllll • ----- -UpPlf u-,ord1c:t• • IJiiCIIJ • u,,lda • V.11IIB¥~rit11 • Vtn Hmn • - ---- -
V•f~MI Ou,18fN'l' depo1i l\ •• • • • • V11lolH Terllarr w!ain~ rack, • V1rlo1.1,1 wit1dl'.,lowfl ~d dapei1llt •• V011Lm:I: • Vi«oriof'Nt • - ~ -- -- ---\l~jl, • \lill&vee8ttd • WttttUL • W.lnul •nd Com1nd'ls PNk lundl'tidad) • • W.1hll1 • • •~ 
WUlaOYlilr,h4nntl' • W111t11)nrr lu1• • Wtcl'IN • • • • ~1100111 • Wm • 
W.no, au1tat1,U1d '-p.w. [11t1di~i.tedl • W..,o, For, Wor1ti, 111d Dud, Cnie\ (ufldi¥idf'dl • w.rt.Chin1ti • Wllilflhooa • • • • Whit!lf\111.c,o •~d tll)ud ttiiel (m1di¥i11todl • ·- - -
'M-ii!Mlt • • • Wi~hlla Allu.h'f lundi~idsdl •• • Wl!NIK • • • Wl!id C~trrr • Wi!t1 ~ ~ ,_ 
Willi$ • • Will, Point • Vnnclllll • • W.~db1DIPI and • • • L-Wln'dbt1;u,w11 qiv,r utld. • --W1nn•11..11urn uiu1u1t,M11t dD1f!'l ll11w,l1• • W\tld,bd1l lb11,_111;d lllf.d ll•h" • 'WCltram11 • 'Wolf•Clty • • Weill Mo11"1tin • -- --- --- ---
Wo1Jd!Mna • Wooi:h Holl<11M • • Wl)r~ • Wy"' • Y11a1 • -~ 

V.11rno • V,mwood • v ... , • • • • • Y11cn • • ZojJlloft • 
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LAND 

RESOURCE 

UNITS 

A-1 Aech(]rga sand 

ACTIVITIES 

A-2 Perched coastal aquifers 

A-3 Edwards .-echarge zone 

A-4 Secondary aquifers 

8-1 Massive lime~tone 

B-2 Thin-bedded 1imenone 

B-3 Potential cement material 

B4 ca1 iche with soil cover 

B-5 C.liche 

B-6 Clay mud and sandstone 

B-7 C€:ramic cla)' E11nd ligntte/coal 

B-8 Greens.and - ironstone 

8-9 Gypsum and anhydrite 

B-10 Conglomer.ate 

8-11 Silic1:1ous sand and gravel 

B-12 Limestone s.and and gravel 

B-13 Tuffaceous s:a.nd ~nd mud 

B-14 Sand and mud with lignite and bentonite 

C-1 E}<parlsive clay mud 

C-2 Expansive clay rnud and hard limntone 
lundiH.I 

C-3 Limy mud 

C-4 Herd limostono and limy mud lundiff.l 

C-5 Sand and mud lundiff.l 

C~ Htird sandstor1e, mud, <:Ind mudstone 
lundiii .) 

C-7 Moderately hard sandstone 

C-8 Harr1 sandstone and conytomerate 
{um1iff.) 

C-9 Loose surficial ,and 

C-10 GypsHtHous red beds with dolomite 

-i, 1 J!i ~ 3 
~ 0- il- il-..J '5 'a 

., 
.e 
~ 
0 

t?i 

C 
0 

0 "t; 
C 2 
.g ~ 

I ! 
0 "' u :J 

,, 
j 
'" :c 
0 
C 
0 ·., 
" ~ 
C 
0 
() 

·o 

xxxxoo xooxxxooxxox 

X X X X ~"',H::· 0 0 0 0 0 0 1 '~; X X 
XXXX II~ o 0 ~ ~ 0 0 xxox ~~¥lt--t--+--+o=-+-+o=--IErly,--+-F~~o-=-+-+-4 0~ 
o o ox ,,.,: 4 o 1:1i.; 1:ro 

0 0 0 "'~.;~-~ 1 0 0 O!t-~ '""'"". 0 0 
00 5,. ,;,;; 00 

00 O t 00 0 ~ 
xxxx 00 I 

X 
XXXX - 00 0 
xxxx 00 0 
0000 00 l±W 
0000k•0;,j 00 -~ ''0] 0 

00 
ooo ooo 0 1;1t, o 
o o ~ o o o•--~ii-, ~-½---+--+---l 

00 
00 0 0 00 ffu O 0 
0000 
xxoo 0 
xxox 
xxxx 000 :u:S X X 
00 0 

Table 11. Land resource units evaluated according to potential uses. 
Evaluations based on natural capability which can be improved 
by special planning, technology, and construction methods. 
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C-11 fractured, s.tecply dip,pill!'] rock 

C-12 l-1c1rdcryst• lliflc rock 

D-1 De~ert mountain tcrrain/sedimcnlarv rnck 

D-2 Desert mount.iin hHrnin .inrl r.:.anyon l.rmd/ 
volcanic rock 

D-3 Tt!m:ice~ 

0-4 ln.lclive -t1lk1v7"I fans •ncJ ,;lopr.-w.is.h cloposit, 

D-5 SF."verely erodr.-d l:rnc1s. 

0-6 Undi~:sec ted red bcrls 

D-7 Di~~l!cted red hcrls 

D-8 Stcii rsL~p topo9,tintiv 

D-~ K,.irslir.: li1ne:stone .Jnd ~ypsum terrc::1in 

D-1 0 Shallow ~alt dome'.. 

D-11 Faults 

E-1 Flood-prone c1reas 

E-2 LcVC'C and crc-\la!i<.it: deposits 

E-3 Alluvinl far1:;; 

~-4 Ployas 

X X X X ""' /; 0 0 "\,_ h 1], 0 0 
=•l--+----11--+--+--l--+-c...+-l---+-..,...+--l---+----+-----l 

X X X " ;- ½£ 0 ',, 0 "; 0 
X X X '~: :: 0 0 0 0 0 '·"' 0 
X X X r , 1, 'fil' 0 0 0 
XXXX, ~i,,1. 0 0 0 000 ,, X 

i> X 
XXXX ,,t:" 000 0 IJ 0 0 

0 ~·'. 0 0 

IT'' 0 

XX XX __ : oxo 
.., - - - § ~r~~,I - - - -

XXXX if,d XOX OOOOXXX X 
xxxx ~ ~ xox ooxxx ~x X 
X X X X J;;:; '" 0 0 X O O '/'fi X 14 0 

E-5 Alkali rlats 

X x· X X ~t'~ , X O X t '"~ 0 _ 0 0 
- -------+-o-+-0-+-x+x--i:;,-·1·- ~, f-x-+-0-1-x---+--+--+--+--+-+o-+-,""' ~1i f--'--+-+---1-..:...., 

. 0 x ,v. ·-
E-6 Blowout~ 

E-7 I/Vindhl01Nn sand 

------- f-x-1-x+=x--=+=-x-=41~~11~ ..... * ·ft\'!-, --t-xo-,--t--x--t--t-o-+-o---t--=o--t---t-o:-t-.,,,__x-1--t--t---10 
X X X X "J: w O O O O O O ,rt X X 

E-H sand dunes xxxx •1,\xxx oxxxx ,~ xxox 
E-S Clcy dunes xxxx ·~~xxx oxoox _o o 
t-1 0 Ti<:lrll ir\lets .:1nd sub.JqUC'OU<.i ticl::il flats 

E-1 I Wino:1-1 id.al flat~ imd tidal fl cits X X X X O O X X X ,t O O O O X :'"ll 
E-12 Bc1y-1T1argin san.d an.d s.hoals 

E-13 Mainland beache~ 0 
E-14 Pot~utit.il hurri<.:arH:i-sur~c: channr.,f~ xxxxxxxxx : xxxox ; xo x 
F-1 Fressh-watnr ma,sh XX 1 , X wXXXXXXXXXXXXXOX 
F-2 Swamp 

b 

XX ,.'' X XXXXXXXXXXXXOX 
F-3 8rac-hsh- to rnlt-w.:itf!r mars.h XX _;' XXXXXXXXXXXXXXXOX 
F4 Mcmne gras~ flat~ xx xx x 1t F :"",···

01 xx xx x ex x 
F-5 Oyster reefs 

G-1 Rivcr·iniluc-ncC'd l1c1y X X ~t. X O X w ' + 0 0 0 I '. X ,,., i/" . et· 

G,2 Re~trir.:(ed bay XX ,," XO X -* .·;,: #_1,"f O O O O ;r ,iir) 
G-3 Qµen bay -,, . ' 

kc --~- At::~: 
G-4 Tidafly influc11cP.'1 operi bc1y X X ''"' X O X ,, _J •n ; ,, .. 0 0 X r,:r X 
G-5 lnt~,-reef flat<,; X X X O X ·- ,, , If . - 0 0 0 0 X 

_ G_-s_ s_1oo_,_.r_,c_e ,_ .• '_"1_, --------j-_x_x__,_·,+-x--+o_. _x _ _,,. ~ '! ;, X O X X X ,,, ',; :. ' If 

X X ~F, X I' ';' ) , 1' ' r ~ 0 0 0 0 X "'" •· } -~ 1d ~ H-1 Surface-w,1,ter !i1uragt! are.as 

H-2 Wildlifr. riP.fuges, fur~sts. and park~ --~-----,,,,.~-------- -~-
H-3 Urbitn i:.1re<.1s 

H-4 M,;Hje I.cod and subaerial spoil XXXX OOX XO 0 
H-5 Sub,1qucou~ spoi I X X " X O O v~' I " '. Jr • \i O O O O O < i'i ;;,~ l 1,, 

D Significan I problem~ unl ikely 

[Q] Pm:;ihle p,oQlerm 

~ Signi1ic.;mt prohlem~ li'kely 

~ Not applicablc-

0 Use potential varies w ith resource- un i ts 

LJ and rnstric1ion~ 
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Table 12. Areal extent of 1and resource units of Texas. 

* Al I values are in square mil es. Area measurements determined by po int count method; values estimated to be at I east 90 to 95 percent accurate. Total area of 
Texas, land and inland waters, is 267,339 square miles according to Texas Almanac; total area of land and inland waters in this table (275,658 sq. mi. less 
3285 sq. mi. of submerged coastal lands) is 272,373 square miles or 1.88 percent greater than the value in the almanac. 

t Areal extent of units shown by overprint not included in totals. 

RESOURCE 

COUNTIES 
Al Al ., A< Bl 12 ., " " 

,, ,, 
" " ,10 811 '" '" B•• C1 Cl C, C4 cs c; C7 cs C9 '" C11 Cl1 Dl Dl 

Aridlt;r;On '" m ,, 90 93 

A.l,d~1 " 31 656 

Angi?lil'la 31 71 ' S16 

Annsn t41 73 I 

Arclltr 5'18 l 16 "' 
Att'Tlstrong 230 ' "' 
AtHCCIU 

,,, 200 " ' 61 50< 

Austin 320 3 Sil 141 

Bailey " 
528 

s,11der1 325 

Bal'trop 238 l.l 299 .. 25 l1S 12 

Bavlor 114 2 Z)9 1 15 14 Tl 

"' 559 m 38 " 
Ball aa "' 50 256 "'' 
Bncar 64 ,,. 1'6 .., 

"' 1 ,, 198 1 ,1 

Btenco 125 22 179 ' 
Bord~ 109 " 190 

Boti1ue " 66 184 001 

Baw1! J 100 S8 "' 
8'11ZBr1a 13 307 '" 
,,..,, 117 102 ' 20, 

Bl'l!wm'r ,, '° 1J79 1 " " 16 684 '"' ' 10 241 134 "' 
Brucoe " 

15 "' 
Brooks " 

5" 

8rOWt1 112 ' "' 1 304 " " ' 12 " 55 ' 
Burlt$Cln BG 68 120 209 

Burnet 1l " 285 11 12 , .. ' 
Caklwell 90 11 "' ' " 71 .. 
C•llll)un 123 191 109 

ca,11111., "" ' S9 ' 229 " 5 

C.mm:m .. , 1'1 16 

C,,mp 27 ,. ,. 66 

""'" 34S "' 10 

"" 3, 515 ss 121 63 

C.nro 44 
,,. 

Chamb1m .. 160 ''" Chenitet "' m 147 111 

Cf'lildniu 6 ' .. m 
co., 311 30 4&.l 47 

Cach,.n " 
580 

c,,,, 68 183 ' 80 16 
,, 1 

eii1~r11an 70 " 16 ' 426 5) '" 24 

C<llli~ 10 411! ''° Colli11111•ortti " 
193 161 

Cah:,ndo "'' 136 ' " JI 

Co'1'11111 " ... 319 ' l " 7 

Cc:immclw " " • ,, ls JJ JS) " 13 

C01'1i;IIO 
,.,, l "' " 14 •1 

Co0k11 il m 105 22 "' 
l);]ryllllll 65 73 125 "' 
Cottlt " "' 
Ct•III " I 174 8 19 

Crosby 131 
., 5Jl 

C,ll(lwl ,. l 1260 ,0 15 

Cull>trt,0n " 
,s, Ill 1004 " 252 2 " ... "' 

Dalllam 161 588 

Dallas 1 319 m 
Dw,,mn 51 2l 708 

DeafSmldi 174 l 12JO 

0~h 6 " 
m 

Dlllmor1 1 "' 16 130 313 

DeWrtt 414 "' 2 11 ., 
Diekenl " " 00 2 

Dimmi\ m 72 240 J3S e m ,, 
Dan4ey 4>4 111 11! 

O=I 91 191 16 311 ' 53 

I Eutl111d 363 46 " m 24 .. 2 
,, 

" 
E~or 13 11 )14 "' 
Edw"ar~b 16116 1 

Elli$ " 333 1'13 

1:1 Pua 198 ., ' " 18 

Erath 318 • 1 13 17 30 1'0 146 44 

Fells 19 140 6 " 31 10 3!2 " 
Fam1in 40 • 233 311 151 

F1y1tte llo m 64 14 , .. l1 1J2 

Fisher !4 1 1 ' 502 lS 

Fl1JVd " 
, '" 

Fo211d 151 ' 
61 ' 23' I 

Fott B1tnd 26 '" 
197 

Franklin " 1 89 n 93 

Frnrton,e m 38 "6 Jl ,s 

F"'1 16 272 118 99 1 362 
266 

Gai'1n " liahm,;111 " 122 
,,. 

liam " "' 135 



Table 12. Areal extent of land resource units of Texas-continued. 

U r. I T S 

OJ o, D5 06 OJ o, 09 •10 El E2 E3 " ES ES E1 " El ElO Ell E12 "' E14 Fl " F3 F4 " Gl G2 

" 152 
1 9 11 6'l' 151 

' 112 , 2 I 20 15 l 11 1 " 14 7 " 11 1 120 

1 
,., 16 ,, 4 

' 204 ' 4 14 109 ' , ,, 185 

" 9 
,,, 13 , 

100 4' 

" 22 1114 " &l " " 10 10 
4l ,, .. 93 

'" 1 .. 171 " 
3s; " "' 95 ,• 10 6 ,, 1a ll 

18' "' I m 94 8 3 1 9 5 &, ' 22 

" 111 

134 JJ9 "' 191H 

l " ,a, 39 11 " l 

70 1 J3 85 '"' 11 

5 51 91 

" 158 

4 "' 20 

" " " 13 I 1J 1l " 5 ,. 38 44 44 m 

' 266 55 

43 37 ' 
,, 

" l 16 104 lO 

' 25 
1l ' 

" " r., • 
1 " n ' 1 9l ' " 111 

21 119 

" ,o " 110 140 43 11 14 

,a 10 170 8 4 

" 1)5 

J4 256 " 7Z 1 13 l 

13 ' 3'6 "' 
" " 16 , 21 131 " " " 6 
3 24 l3l ll 

!1 25 167 

l ,., 101 ,, 
' 14 281 112 1 

42 " 18 21• " 
" ' "9 "' " ' " ' 11 " 1 "' 320 

J 10 102 '11 7 28 11 
)60 18' 18 ' ,o, 723 , 

"' 
10 '5 10 Slll 13 

101 146 
14 5 " 

,. 76 15 

" 10 ,, I 5 

16 12 

1l1 BJ 

" 6 75 51 "' 44 7 4 ,s 
3 266 

' 15• l4 ' 31 5 

901 '" 1 ' .. 1 

' 11 T6 16 ,s ,s 

" " 300 181 70 

" 1)4 

i4 15) 108 '" " ' 'l6 " IO 15) 
12) ., 115 1 

z so 86 " 106 )8 1 

" 41 5 27 

11 56 " ' " 18 18 1 
m 64 ' 14 .. 

15 151 ., 
" m 

' 1114 J7 

" " l 18 69 s 11 ' " ll 6 "' 62 119 1 66 

Gl G4 GS ,6 Hl H2 

l 21 
l 

78 159 
S3 ' ' 11 

9 
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l 

' ' 5 , 
1 5 

" 
14 
9 13! 

' l 
11 1 

" ,. 
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1107 

' 25 

' 1 

1J 3 
27 l 

' l• " ' 11 3 

' ,. 11 " 1 

' 21 2 

' 43 " 10 1 

1 1 

,, 
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43 

2 

1! 193 
ll 

1 
1 

., 
1 

' 
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1 

S2 

1 

' 
' , 
6 

, 

5 I 

l ' ' 
6 ; 

' " 49 70 1 , 

Hl "' 
5 

• 
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1 2 
1 

' 5 

l 
1 
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2,2 

I 

" " 9 

15 
2 
1 

' ' 
j 

11 , 
j ' z 

2l " 1 
5 

' ' 
3 1 
4 

' 1 

' 4 
16 

5 

' • 
' 10 

3 

' 4 

, 
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, 

" 5 

' 2 

' 
4 
5 

29 

n 

60 

' ' 1 
5 

1 
5 
1 
2l 
1 

l 
1 

" " 2 

TOTAL I 

BY 
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1101 
1543 ,., 

5 ... 
9'1 

918 
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ff/1 
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'" 905 
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736 
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"' 1 1552 

598 
6409 
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rn 
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s .. 

"' "' 
' "' 1078 ,., 

""' 790 
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1ll0 
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'" ,,. 
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1166 

155~ ,, 
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co 
C") 

COUNTIES 

Gillu-o,ie 
G1n,cock 
Gl)lir,d 

Gon!Wlh 

Gl~'f' 

c,.av11:m 
Gtegg 
(itlll'II!! 

G!Alllalupe 
ll;iila 

lbill 
lf.lmilt<Jn 

tt1rdonl 
H.1rdern.aa 
tb1rdi11 

"'"" H;iilmOn 

Hill"lhll¥ 

Hi11k1II 

"'" 
H""1plaill 
He-00«:.,;in 
Hidalua. 
Hill 

Hockley 

Ht1cd 

Hopki115 
Houfflm 
H1u.nrd 

H1.uli;i11tt'I 

H,m 
Hutdlil'l!lln 

Inion ... ,, 
..llcl!&i11 

,.,,., 
JtffO~ 
.ltfferll'.IB 
JimtfQI~ 
Ji111 'ft.II~ 

.Jat-J11011 
J,,,.. ...... 
K1ufma.1 
Ktr11:l1fl 

KulBlly ... , 
Km 
Kimble ~,,,. 
Kjn~ 

ICJebtf'!il 
K11a:,c 

Lamar 
t.,mb 

l,.llrnpH~ 

l&lle 

"'"' 
"' "'" 
Libert¥ 
Limeston, 
Lipamb 
Li~e ll8k. 
UaJlO 

L(IYing 

LutibO~ 
Lyn,i 

McCu11cth 
Mcle1m1n 

M~ullis~ 

M3'lison 
Marmn 
MartWI 
Ma!:on 

M1m;ordt 
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Table 12. Areal extent of land resource units of Texas-continued. 
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Table 12. Areal extent of land resource units of Texas-continued. 
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Table 12. Areal extent of land resource units of Texas-concluded. 
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Table 13. Physical requirements for selected activities. Table 14. Types of derivative maps that can be constructed 
from the Land Resources of Texas map. 

CONSTRUCTION WASTE DISPOSAL RECREATION 

PARKS AND 
LIGHT HEAVY HIGHWAY PIPELINES RESERVOIRS SOLID LIQUID GREENBELTS 

CRITICAL Del incatc areas of high biolo~ic rro-
BIOLOGIC ductivity which should be \.Jndish.Jrl:i~d 
AREAS 1 Frcsh-w~tr1r Dre.:,:,; 

SLOPE High Higll Hi~ll High High to No limil No limir Nn limit 2 Si1.111 •water afea-s 

STABILITY mod1~rutc 
LIQUID• RaLe uni Ls according to permeability, 

TOPOGRAPHY Low to Low Low to Low to I li9h to Low Low No limit 
modernte slopes rnode rate modP.l<"lt(i moderate slopes sl op~s 
slopes slopes slopes 

WASTE flood potent it1l, topogr .riphy, ond erosion 
DISPOSAL 1 Suitable: low permeability, low llood 

potential, gen tic "SI opes 
2, MMqinal: moderate or vari.:Jble per-

FLOODING Low·tn Low to Low to No limit No limit Norw None No limit 
POTENTIAL none 11onP. none 

mcability, ,noderatc slopes 
3 . Unsuitable: high perm~c1bili1y, high 

flood potent iul, steep slopes 

EXCAVATION No limit No limit No limit Nolimil No limit Low to No limit No limit 
POTENTIAL modt•rutt.' 

RIPABILITY nate units accordin!'.l to l1ardness 
1, R ip,:,bl n: t~)(CilVDti on by conventional 

FOUNDATION Hiqh to Hiqh No limit Nolirnit Modcr8tc No limit No limit Nolirnit 
STRENGTH moderate to hiyh 

e'-lu1pmerll 
2 . Mnrginril: excavation may require 

hl.1stinu locally 

INFILTRATION Moderate ModeratP- No limit No lin,it Low Low ModP-rat1~ Ntllimit 
3 . Nonripable-: excavation r·equires bl as Lin~ 

CAPACITY 
RELIEF Rate areas accord in~ to topoq,apl,ic cl1aracter 

CORROSION Low to Low to No lirtiit Low to No limil No limit No limit No limit 
POTENTIAL moderate moderate moderatH 

or sh;1rle <.:ontour inti:,:rval!i to rm1plu:isizc clcva• 
tion variatioll'.i 

BIOLOGIC Low Low Low Low Luw Low Low No limit 
PRODUCTIVITY 

PHYSICAL Group ~mits vccordin~J to similar physical 
PROPERTIES properties suc:h i:l';i shri nk-sw,~11 potc~n tivl 1 

µerrnc~ahili ty, cm· rns.ion rot en ti al, or slope 
~tvbility_ 

Table 15. Land resource units for flood-prone area derivative map. 

FLOOD-PRONE UN tTS LAND RESOURCE UNITS 

FLOOD- Outline c,reos dEi:-;cribc~d 1-1s b~ing su~cr~ptiblr~ 
PRONE to flooding hable 15) , 
AREAS 

Frequent fresh-water flooding; El, E2, E3 CONSTRUCTION Rote unit!. uccordinCJ to foundation strengtl1, 
water dn.1 ins away SUITABILITY slope stabtl ity, sh rink-swell poh:mti:11, ..i 11d 

llood put.,ntial (Tahle 16) 
Fre.quen t fresh-water floodi11 g; E4, E5,E6, Fl, F2, F3 
watP.r uccumulates in shallow SOLID· f-t::1t~ unit~ nc:cmrling to p1~rmcubility 1 flood 

Table 18. Land resource units for recharge area derivative map. 
depress:i on~ WASTE 

DISPOSAL 
potent ial, tnpogr~phy I etc . (table 17). 

necharge arens for major r1quifers A1 , A2, A3 , B10 
lrifrcquc nt fresh-water (I oodi ng D3,D4, D5 

RECHARGE Grouµ units nccording to oquifcr churac-

necharge arer.1~ for :;:ecor'\dary aquifer-s: A4 
Flooding by hu rricanc storm surge A2, E6, EB, E9, E11, E12, E13, E14, 

F3, H4 

AREAS t~ri-stir.s (t;::iblc 18) . 

GREENBELT Outline areas. whicl1 should rnrnain un-
necharge areas f()r minor ;.,qui fP-rs B11,B12,C5,C8,C9,D3,04, D7, 

E1,E2,E3, E7, E8 
Tid;,I flooding lby astronomical E11,E12,F3 

o, wind tidusl 

ZONES dtweluJ.H~d h,1sr~d nn hnzards, biol01ic 
productivity, or llnique feature~. 

Table 17. Land resource units for solid-waste disposal-suitability derivative map. Table 16. Land resource units for construction-suitability derivative map. 

GOOD Low permeability, low lloorl B7,C1,C2,C3,CIO,D6 
potentinl. flat t{) gr.n1:ly rolling 
toJ.rngrvphy 

GOOD Gcner~lly suitable for lighl A1,A3,A4,B1,B2,B3,B4,B5, B11, 
and heavy construction, hiqh B12,C7,C9,C12,D6, D7 
touodution strength, low flnor:J 

MODERATE Moderate pennec1bility, ~3 , B6 , B9, B13, 814,C4, 
potential 

low flciod puumti(li 1 rolling C5, C6 , D7, H4 
topogrorhy 

MODERATE Structu.-al de~ig11s may require 86, 87,88,B9,B10, B13,B14,C3, 
modi rication bc-cc1use of modP.rate C4,C5,C6,C8,C10, C11, D1, D2, 

POOR High permeability and/or hi~l1 A1,A2,A3,A4,B1,B2,B4, 8~ 
flood potential, steep slope,, B8,810,B11,B12,C7,C8,C9,C11, 
high Uiologic productivity C12, D1, D2, D3, D4, 05, D8, D9, El, 

to hioh shrink-swell po1ential, D3,04,D8,D9, E7,H4 
low foundation strcriqth, moderate 
to steep slopes 

E2, E3, E4, E5, E6, E7, EB, E9, E10, 
E11,E12,E13,E14,F1,F2,F3,F4, POOR Includes areas with high flood A2, C1, C2, D5, E 1, E2, E3, E4, E5, 
F5,G1,G2,G3,G4,G5,G6, Hl, H2,H5 potential. unsrable slopes, high E6, ES , E9, E 11 , E 1 3, E 14, F 1, F 2, 

potenl ial for storm dnm"']es, high F3, H2, H5 
biologic prod11c1ivity 



The Bureau of Economic Geology, established in 1909 as the 
successor to the Texas Geological Survey and the Texas Mineral 
Survey, is a research entity of The University of Texas at Austin. It 
functions also as the State Geological Survey-a quasi-State agency­
with membership on the State lnteragency Council on Natural 
Resources and the Environment. The Bureau Director serves as State 
Geologist and represents Texas in the Association of American State 
Geologists. 

The Bureau provides extensive advisory, technical, and inforrna­
tion services relating to the geology and resources of Texas. In 
addition, it conducts a large number of basic and applied research 
projects in energy resource~, m inernl resources and mineral statistics, 
land resources, systematic geologic and land resource mapping, and 
a variety of other research programs in such areas as geohydrology, 
basin analysis, and geochemistry. Certain projects are conducted 
jointly with other units of the University as well as with State, 
Federal, and local governmental agencies. 

The Bureau of Economic Geology publishes results of its 
research in Reports of Investigations, Environmental Geologic 
Atlases, Geological Circulars, Handbooks, Land Resources Labora­
tory Series, Geologic Quadrangle Maps, Mineral Resource Circulars, 
Guidebooks, and Special Publications. Publications are sold for a 
nominal price designed to recover printing costs. A complete list of 
publications is available on request from the Bureau of Economic 
Geology, Box X. University Station, Austin, Texas, 78712 
1512-471-1534). 
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