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Texas Gul! coast,

Baffin Bay and northearn
Laguna Madra,

Imagery oravided by National
Agronaulics and Space
Administration.

Bureau research programs and projects attempt 1o address many of the State’s majar
concerns in the areas of geological, mineral, land, and environmental resources. Through the years,
an extensive research proaram in energy and mmeral resource investigations has been maintained This
prograrn includes continuing appraisal of the State’s mineral and energy resources, investigations of resources
that may be of importance in the future, and basic research aimed at developing new and
hetter understanding of the distribution, accurrence, and patential development of Texas energy
and mineral resources,

Geolagical studies in the Texas Coastal Zone received an additional impetus
with the State-owned submerged lands program going into full swing. This is a massive affort
to gather sarnples and seismic data from Texas bays and lagoons and from the inner continental shelf
1o a distance of 3 leagues (10.2 miles) from the coastline. Data collected from this program witl
provide a detailed inventory of State-owned submerged lands prior to the anticipated
increase in offshore activities and multipurpose utilization of thase lands.

Mineral and energy resource programs continued in uranim and lignite.
Assessment of mineral production value of Texas school districts was completed; compilation
of the Texas energy and mineral resources atlas and the curriculum materials on anergy for publhic schools
proaressed. Geothermal studies proceeded toward the selection of a test site. The environmental
aspects ot the development of lignite, uranium, and gecpressured geothermal resources are
being evaluated through the Land Resources Lakoratory.

The Land Resources Laboratory continues to coordinate the Bureau's numerous land resources
mrograrns, Of significance in 1976 are the Land Resources Laboratory programs providing
land resource data 1o county governmants. Information developed through land resource mapping
15 presented to county officials, organizations, and intarested citizens in the form of workshops. These
workshops bring Bureau scientists together with potential users of land resource information
in order 1o transmit this information in a format that allows for clear understanding of
the concepts inherent in land resource mapping, as well as the potential
benefits in applying this information within a particular county.

In addition to projecis that are parts of these major programs in basic research,
projects in systematic geologic mapping, mineral statistics, and cataloging are maintained.






{2) potentially active faults, and {3} total organc
carbon. Maps showing bathymetric changes betwesn
the late 1800's and late 1930's are complete now
for the inner continental shelf from Yarborough
Pass south to the International Boundary with
Mexico,

Final maps will be constructed following
analysis of sediment samples and geophysical data.
These maps will include shaltow geologic structure,
sediment type and grain size, organic carbon, trace
etements, and biologic assemblages. A brief interpre-
tive report will accompany these maps.

LANDSAT INVESTIGATION FOR THE

TEXAS COASTAL ZONE

Robert . Finley, assisted by RobertW.
Baumgardner.

The LANDSAT project, supported by NASA
through the Texas General Land Office, completed
mapping of four test sites and developed a land
coverftand use classification for the Coastal Zone
and a procedure for mapping from satellite imagery.
The mapping procedure is based on optical enlarge-
ment of standard 1:1,000,000 LANDSAT scenes to
a scale of 1:125,000. The LANDSAT producis most
used have been false-color composite, wisible red,
and far intrared band images.

The 23-categary classification scheme
emphasizes wetlands monitoring and cludes topo-
araphically high and low marshes, tidal flats, grass/
algal flats, and vegetated spoil. Based on turbidity,
water has been separated inta four classes to
emphasize How patterns and suspended sediment
distribution. Evaluation of the test-site mapping
indicates that category delineation is primarity
dependent on size of the map umit relative to the
satellite’s limit of resolution and on reflectivity
contrast with surrounding units. With the prepars-
tion of a final report, the project was completed at
the end of 1976,

DEVELDPMENT OF A MODEL
COASTAL NATURAL HAZARDS
DISCLDSURE STATEMENT
Robert J. Finley.

In 1976, the Texas Coastal and Marine Council
contracted with the Bureau of Economic Geology
to prepare a demonstration copy of a Coastal
Natural Hazards Disclosure Staterment for Galveston
County. The statemen! consists of a county map
depicting histarical data an hurricane effects, flood-
ing, shorefine erosion, land subsidence, and surface

faulting. The reverse side of the map sheet includes
# brief explanation of these processes. The dis
closure statement is designed for potential pur-
chasers of proparty in Texas coastal counties, It will
inform thern of natural hazards associated with the
coastal region, Data are derived primarily from
“Natural Hazards of the Texas Coastal Zore,” &
special atlas published by the Bureau of Economic
Geology in 18974, Two copies of the Galveston
County map were provided for the Texas Coastal
and Marine Council at the end of 1976,

SEDIMENT BUDGET OF GULF SHORELINE
GALVESTON ISLAND

Robert A. Morton, assisted by James M. Casey and
Cynthia L. Haynes.

This 1-year project was supporied in part iy
the National Oceanic and Atmospheric Administra-
tion Sea Grant Program, administered through
Texas A & M University. It was designed to utilize
and augment the data gathered for the historical
shoreline monitoring project {which has been com-
pleted) in order to determine the volume of material
removed from and added w the Gulf shorelineg of
Galveston Island.

A map showing volumetric changes along the
Gulf shoreline and at the entrance to Galveston
harbor was developed by comparing hydrographic
surveys made in the mid-1800" with more recent
surveys by the U, S. Army Corps of Engineers and
the Mational Ocean Survey of the Mational Qcearii
and Atmopspheric Administration, Continuing work
invalves comparison of the net volume of materal
with the net areal change {as determined by
shareline changel which is being made 10 calcufate
the ratio of areal change to volume change.

The ultimate goals of this project are 1o
document the volumetric changes of beach sand
through time, to determine the sgurce of the
sediment, and to understand the processes that
cause shoreling eroston on Galveston Island. The
continuation of this kind ot investigation s
anticipated sa that, eventually, the sediment sources
and sinks of the entire Texas Gulf shareline will ba
dentified, and quantltative estimates of their indi-
vidual contributians will be made.

Sand dunes
in Padre Island
Mational Seashore.

GEOLOGY OF PADRE ISLAND
NATIONAL SEASHDRE
Bonnie R. Weise and William A. White.

Initiated in Sepiember 197% under the direc-
tion of L. F. Brown, Jr., this project of mapping
fram recent color-infrared aerial photos will serve to
update the Padre Island National Seashare portion
of the Bureau's Environmental Geologic Atlas of the
Texas Coastal Zone. Ong final product will be a
full-color  environmental geologic map ta  ac-
company a nontechnical guidebvok containing
descriptions of the origin, present morphology,
environmeants, and active processes of Padre Island,
plus  historical information provided by Keene
Ferguson, a former Bureau staff member. To be
produced in cooperation with the National Park
Service, the guidehook will stress the dynarmic
character of the island and the imporance of
maintaining balances among the sensitive natural
anviron ments,

During 1976, mapping and field checking of
environmeants were completed, and the map color-
separation process and  text  preparation were
initiated. Guidebook completion is projected for the
spring of 1977,
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ENERGY RESOURCES INVESTIGATIONS
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EVALUATION OF GEOTHERMAL RESOURCES, TEXAS GULF COAST: RESOURCE ASSESSMENT,

WELL-SITE SELECTION, AND ENGINEERING ASPECTS
Don G. Bebout, principal investigaior, Robert G. Loucks and A. R. Gregory, assisted by Ward M. Haggard,
Jack E. Loocke, Pamela E. Luttrell, Marianne G. Moseley, Dennis R. Prezbindowski, Mark E. Rusk, Jung H.

Seo, and Bahman Sepassi.

The Bureaus of Econormc Gealogy has con-
tinued 1ts pioneer research efforts in geothermal
resource assessment, Funded by the U, S. Energy
Research and Development Administration, the
Bureau has completed regional evaluation of poten-
tial geathermal fairways within the Frio Farmation,
|See Genlogical Circulars 75-1, 75-B, and 76-2.]
Using the desired sand reservoir parameters of 3
cubic miles, fluid temperatures exceeding 300°F,
and permeability of at least 20 millidarcies, poten-
tial geothermal fairways identified are expectled to
be located at depths greater than 13,000 feet. To
date, Frio Formation fairways have been identified
in Hidalgo, Kenedy, Nueces, Matagorda, Brazoria,
and Galveston Counties. More detailed study suy-

gests that insufficient permeability deters further
evatuatuon of fairways in Hidalgo, Kenedy, Nueces,
and Matagorda Counties at this time. However, the
Brazoria-Galveston  fairway has apparently  high
permeability at the depths necessary for high fluid
temperatures and within sand reservairs of sufficient
volume,

The Ausiin Bayou Prospect has been selected
for wall-site investigation in the Brazoria-Galveston
fairway. Within an area of 60 square miles, sand
bodies cumulate to rmore than 1,200 feet, bottom-
hole temperatures are at least 320°F, and core
permeahilities exceed 100 milhdarcies. The specific
well site for Frio Formation geothermal resaurce
testing will be selected in January 1977. Regional

Dr. Bab Loucks

and Dr, Don Bebout i) prepare
regronal cross sectiong

tor geoprassurer geothermal
resouree assessment [left).

Augtin Bavau Prospect in
the Brazoria-Galveston
geatharmal fairway (belaw).
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investigations will then resume for geothermal
resource evaluation of the older Vicksburg and
Wilcox Formations,

A. R. Gregory is responsible for evaluation of
the engineering aspects of the Frio Formation
test-site selection investigations. The focus of this
research is to evaluate the key factors of fluids
capacity, flow rate, and driving force ot prospective
geopressured  geothermal reservoirs. Using geo-
physical logs and core analysis data, the critical
parameters of potential reservoirs can be deter-
mined. Porosity is the key in determining fluid
capacity and should exceed 20 percent, perme-
ability must be sufficient to allow a flow rate of
40,000 barrels per day per well of geothermal water,
The driving force, which is evaluated from the
compressibilities of the water and the host rock,
must be known to estimate the depletion rate of the
potential resarvoir, At yearend the Austin Bayou
Prospect was the f{ocus ot these engineering
avaluations,




An gpen-pif ming
in tha uranium deposils
of the Texgs Coastal Plaln,

RECONNAISSANCE GEOTHERMAL RESOURCE
ASSESSMENT OF THE RIO GRANDE VALLEY,
TRANS-PECOS TEXAS

Christopher D. Henry, assisted by Neil T, Bockoven.

This project to evaluate the potential of geo-
thermal energy in Trans-Pecos Texas, particularly
glong the Rio Grande Valley between El Paso and
Big Bend National Park, began i June 19786,
Specific goals of the project are to (1) identify ali
kot springs and wells in the area, (2} determine their
geologic control  through synthesis of available
regional geologic mapping and detailed mapping of
individual spring areas, {3) determine maximum
temperatures 1n subsurface reservoirs through gecg-
chemical analysis, and (4) identify possible sources
of heat far the geothermal systems.

During the summer and early fall of 1976,
detailed maps of the structure and distribution of
igneous rocks in the RAio Grande Valley were
completed, and numergus hot springs were identi-
fied. Detailed geologic mapping of individual hot
springs was completed during the fourth quarter of
1876. The hot springs were sampled and analysis
was underway to determine major ien and trace
element chemistry, The extent of mixing with
nonthermal ground water and the subsurface
reservair temperatures also were being determined.

The areas with greatest potential for gecthermal
energy development will be identified based on the
results of this work, and plans will be formulated
for possible gravity, seismic, and heat-flow studies
to deterrmine precisely the potential for electric
power genaration or other uses,

s - -_ﬁ

UANIUM POTENTIAL OF TH-E CATAHOULA FORMATION, TEXAS CASTAL PLAIN—-A STRATI-
GRAPHIC, DEPOSITIONAL, AND GEOCHEMICAL EVALUATION
William E. Galloway, assisted by Rabert C. Belcher, T. Dennis Murphy, Stanley M. Sutton, and Bruce D.

Johnsan.

Continuing exploration has expanded the limits
of the coastal plain uranium belt areally and
stratigraphically. In addition to active surface
mining, seven in situ leach mining facilities are
operative ar being permitted; the technology is
unique o Texas at thes time. The Catahoula
Formation s a principal  target of current
explaoration.

Begun in late 1975, the Catahoula project is a
2-year program designed to examine the strati-
graphic, structural, and geochemical systems con-
trolling the distribution of uranium ore and to
provide basic data on these parameters for the entire
coastal province. Funding for the first year was
through a grant by the U.S. Energy Research and
Development Administration (ERDAJ.

During the first year of the study, regional
facies maps of host and uramum source facies were
completed, along with maps showing major deposi-
tional systems, subjacent fault trends, petrofacies,
and modern ground-water flow patterns, Recon-
naissance petrographic and geachemical analyses
indicate early mobilization of the uranium, and
reconstruction of ground-water flow patterns may
enhance predictions of explaration potential of
untested portions of the Catahouta and other
coastal plain uranium host units. A report will be
published in garly 1977,

Emphasis in 1977 will shift te more detailed
geochemical analysis of uranium maobilization and
concentration processes. Increased effort will be
placed on determination of interactions between
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Sand and gravel strip rhines are developed ex tensively
alang the Trinity Aiver in the Dallas area,

MINERAL RESQURCES AND MINED LAND
RECLAMATION, CITY OF DALLAS
Ann E. 5t. Clair.

In many urban areas of the United States that
are undergoing rapid growth, nearby sources of
construction aggregate not only are being exploited
but also are being rapidly covered by real estale
development. The {oss of nearby apgregate sources
generally leads to exploitation of resources at
increasing  distances from  construction sites and

results in increased construction costs, Until recent
anactment of the Texas Surface Mining and Recla-
mation Act {which pertains to the reclamation of
lands mined only for lignite, coal, or uranium/, the
reclamation of sand and gravel pits generally was
not attempted. As a result, large areas of disturbed
land have been teft unsuitable for most uses,
Recognizing the need to use its mneral re-
sources and mined lands properly, the City of Dallas
requested the Bureau of Economic Geology to
initiate a 12-manth stwudy of mined lands and
mineral resources within that city, The project
involvas identification of all active and inactive
mineral production |oca'ities and areas of potential
mingral production in the City of Dallas. Resources
in this area are principally sand and gravel, lime-
stone, and clay. Maps of mineral resources and
mined lands will be prepared at a scale of 1:62,5600.
Following this inventory, the reclamation
potential of mined lands will be analyzed. This wiil
include evaluation of soils, vegetation, flood poten-
tial, avalability and nature of fill matarial, and
costs. The evaluation will be conducted in terms of
three possible rectamation programs: {1} returning
mined land to its original state, {2} using the minad
land for recreational purposes, or {3} developing the
mined land for real estate or industrial purposes,
The final phase of the project will analyze the
economic impact of zoning in relation to mining or
potential mining operations within the city. In-
cluded will be an evaluation of land developmant
after the mining of mineral resources versus devalop-
ment without priar mining {which would require
impartation of mineral commodities from other
areas).
Begun in August 1978, the project is scheduled
for completion by August 1977,

BASIC RESEARCH

COMPOSITION AND ORIGIN OF TEKTITES
Virgil E. Barnes, Director of Tektite Research, The
University of Texas at Austin, and Stanley V.
Margolis, University of Hawaii, Honolulu.

This project is a phase of a long-term investiga-
tion, initiated in 1935, of the small glassy objents
that are found in Texas and other parts of the
worlgd. The tektite investigation has resulted in
numerous publications, and others are planned.
During 1976, research on Libyan Desert glass was
cormpleted, and results were presented at the 256th
International  (Geological Congress in Sydney,
Australia,

A group of Lower Cretaceous Sligo Fomation
cores showlng a variety of carbonate facies.

LOWER CRETACEQUS CARBONATE FACIES

AND DEPOSITIONAL ENVIRONMENT5-SOUTH

TEXAS

Don G. Bebout, assisted by Richard A. Schatzinger.
Prelirminary results of a phase of this project—a
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GEOLOGIC MAPPING

GEOLOGIC ATLAS OF TEXAS
Virgil E. Barnes, project directar, L. F. Brown, Jr., Rabert S, Kijer,
Arthur W, Cleaves II, and Anita R. Trippet. Cartography by
Jarmes W. Macon, Richard L. Dillan, and Dan F. Scranton,

A rew gealogic map of Texas, showing the extent of out-
cropping rock units, is being published as a series of separate map
sheets. Each sheet 1s printed in multicolor on a iopographic base at a
scale of 1:250,000 {1 inch on Lhe map represents almost 4 miles).
Most of the sheets pertain to areas within 17 of latitude by 2° of
longitude, but some include larger ar smaller areas. Current plans call
lor the publication of a 1otal of 38 separate miap sheets.

Twenty-seven of the sheets have been issued,
including  the Laredo, McAllen-Brownsville,
Brownwood, Pecos, and Haolibs Sheets published in
1976, AL yearend, the Crystal City-Eanle Pass, Del
Rio, Clovis, and Marfa Sheets were 1n the color-
separation phase in the cartographic section, Other
sheets were in various stages of completion as
indicated on the index map. Only small areas on
the Liano, Fort Stockion, Wichita Falls-Lawton,
and Tucumcari {New Mexico part) Sheats had not
een gealogically mapped hy the close of 1976.
The geclogic atlas project is expected to he
complated in 1978 ar 1978,
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GEOLOGIC QUADRANGLE MAPPING
IN CENTRAL TEXAS
Virgil E. Barnes and cartographic section.

The project involves geologic mapping of
quadrangles in Ceniral Texas, wncluding portions of
Blanco, Burnei, Gillespie, Hays, Kendall, Kerr,
Kimble, Liane, Mason, and Travis Counties, |t was
nitiated 1 1939 and will continwe until all of the
remaining maps are published on U. 5. Geological
Survey topographic bases at a scale of 1:24,000.

From 1852 t 1956, the Bureau published geologic maps with

EXPLANATIDN

accompanying texts of 20 of the quadrangles. These early maps were PUBLISHED OR IN PRESS
printed in multicolor on planimetric bases at a scale of 1.31 680,
Three of these original 20 maps have since been republished in f 7] coLom SEPARATION ™ PROGRESS
multicoior an U, 5, Geological Survey topogranhic bases at a scale of ]
1:24,000, and four additional geoiogic maps of quadrangles in the [ ] scriBing GOMRLETED
area have been published on similar topographic bases.

At yearend, the Cap Mountain, Click, Dunman Mountamn, BN FIELD CHECKING COMPLETED

Howell Mountain, Pedernales Falls, and Round Mountain Quad-
rangle maps had been scribed by the cartographic section. The
Hammets Crossing, Marble Falls, and Spicewood CGuadrangle maps
were ready for drafting. Field work has been completed on the
Lunghorn Cavern Quadrangle, but the accompanying text has not
yet been written.

U ur] FIELD CHECKING IN PROGRESS

18
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LAND RESOURCES LABORATORY

The Land Resources Laboratory of the Bureau
of Evonormic Geology was created in 1974 to
establish a continuing program of land resources and
environmental research at The University of Texas
al Austin. The Laboratory s a natural outgrowth of
the special land and geologic resource studies begun
in 1967 by W. L. Fisher and L. F. Brown, Jr. These
mstial studies culminated in the Bureau's Environ-
mantal Geotogic Atlas of the Texas Coastal Zone.

Thomas C. Gustavsan is the Acting Coordinatar
of the Land Resources Laboratory. This administra-
tive position carries the respansibilities of an asso-
cliate director of the Bureau of Economic Geology.

The Land Rescurces Laboratory has completed
projects in the following areas: {1} regional and
statewide land resources inventonies, {2} camprehen-
sive inventories of major critical areas, {3) evalua-
tion of land areas associated with major water
resources; {4} evaluation of hazard-prone lands;
{5} studies of unique mineral and agricultural lands;
{6) councils of government land resource inven-
tories, {7} county land resource inventories; and
{8} studies to investigate management criteria in the

EXPLANATION
Cities

Statewide

Texas Coastal Zone

Inner Coastal Zane

South Texas Basin
East Texas Lignite Bealt

Houston-Galveston Area Council

WNiY] €oastal Beno Council
\§\\§\§ of Governments

Capitai Area Planning Councll

Houston Area Test Site (NASA)

Coastal Zone,

As part of its service function, the Laboratary
has participated for the last two vears with Texas
State agencies in formulaling a remaote-sensing plan
and in developing the conceptual design of a natural
rasources information system {TNRIS). In 1975 and
1976, the Laboratory expanded its role in commu-
nicating land resource information to Texas citizens
by means of workshops. Workshops provide 1ocal
governmental officials, planners, and private land
owners with the skills necessary to use and under-
stand land rescurce maps and to develop their own
specialized derivative maps. Warkshops have besn
presentad to the Housion-Galvesion Area Council,
Coastal Bend Council of Governments, Lower Rio
Grande Council of Governments, and the Corn-
munity Planning Councils of Fayette and Kendall
Counties. Workshops ftor presenting land resource
information will continue in the future,

The land resource investigations designed for
county governments, organizations, and interested
cilizens have significantly broadened the scope of
the Land Resources Laboratory. A compiete presen-

a0 4] 50 100 150 MILES
[ = o m——

tation of land resources information, including a
land resources map of each county and preliminary
and follow-up workshops, is designed for this
program, Workshops are intended o translate and
disserminate the map-based information in a non-
technical format and to inform interesled itizens of
the potertial utitity of land resource information,
The map {scale 1:125,0001) is based on detailed land
resource mapping by HBureau research staff, Each
man and accompanying explanation show {1} areas
affected by active processes such as flooding,
{2) sensitive lands such as aquifer recharge zones,
and {3) other categories that may also affect man's
relationship to his enviranment, Te date, the map
and workshop presentations have been completed
for Fayette County, and the Kendall County map is
complete with workshops scheduled in the near
future. Funding by the Texas Department of Com-
munity Affairs {(Fayetie County report) and Kendall
County government bas supparled this research,
County maps and a brief report will be published as
part of the Bureau’s Land Resources Laboratory
Series,




PUBLICATIONS

In its role as a public geologic research unit,
the Bureau of Economic Geology disseminates
the results of research programs and projects
primarily through i1s Own publication series,
During the §7-year histary of the Bureau,
hundreds of reports, bulletins, circulars,

and maps have been published covering

all major aspects of the geology and

natural respurces of Texss, Publications

are meade available o interested

persons at prices designed to

recover printing costs. To date,
approximately one mullion

publications have been

distributed, principally

through direct sales,

During 1976, the Bureau

issued the following

publications,

ENVIRONMENTAL
GEOLOGIC ATLASES

The Environmental Geologic Atlas of the Texas
Coastal Zone is a8 tomprehensive, innovative series
of seven atlases that provides an urgently needed
inventory of environments and resources, Each atlas
includes an environmental gealogic map and eight
special-use maps, all in full color. Tha maps delin-
eate pver 150 unis determined on the basts of
substrate characteristics, active processes, biologie
activity, and mar-made alteration. Besides providing
much of the natural resousce inventory base for
Texas coaslal managemeni programs, the Environ-
mental Geologic Atlas has also provided the basis
for oiher more specialized studies on subsidence and
faulting, shoreline erpsion, coastal hazards, and tand
and water resources,

Environmental Geologic Atlas of the Texas
Coastal Zone—Bay City-Freeport Area, by J. H.
McGowen, L.F. Brown, Jr., T.J. Evans, W.L.
Fisher, and C. G. Groat. 98 p., 29 figs., 13 tables,
9 full-color maps {$8.75).

The Bay City-Freeport area is @ microcosm of
the conflicts, challenges, and opportunities reatized
thraughaut the Texas Coastal Zone. The rmapped
area stretches northeastward from Palacios to Free-
port and extends inland from the Guif shore to
Wharton,

Abundant mineral and energy resources and a

e

A

“SHELL RAMF-
BARRIER FLAT

Natural environmental geslogic map units at Brown Cedar
Cut, a tidal pass in the Bay City-Freeport map area.

vast agricultural petential interface with growing
uban-industrial  development along  this  central
Texas Gulf coast region. Major chemical-processing
and metal-refining industrigs he amidst the urban
custers of the Freepori-Brazospor ared. Though
mineral and energy production is the prime focus of
businessas in  the Bay Ciry-Freeport area,
agriculture-related  businesses  and tolirism - con-
trihute importantly 10 the area’s economy,

Environmental Geclogic Atlas of the Texas
Coastal Zone—Corpus Christi Area, by L. e
Brown, Jr., J. L. Brewton, J. H. McGowen, T,
Evans, W.L. Fisher, and C.G. Groat. 123p.,
32 figs., 13 tables, 9 full-color maps {$B.75).

The Corpus Christi area extends fram Kleberg
County an the south 10 Refugio County on the
north and includes many urban clusters in addition
ta 1he Greatar Corpus Christi area, A wide variety of
natural environments 15 prasent wneluding  loess
covered uplands, Modern coastal barrier islands,
shallow bays and related wind-tidal flats and
fringing marshes, and flat sand and mud uplands
stretching for tens of miles inland from the elongate
sand deposits of Encinal Peninsula, Live Dak Ridge,
and Live Qak Peninsula,

Land use in the Corpus Christi area is varied.
Urbari-industrial tands fringe Nueces and Corpus
Christi Bays, recreational lands exlend along narth
Padrz, Mustang, and San Jose {slands, and fertile
croplands support profitable agriculture businesses
in the area.

Environmental Geologic Atlas of the Texas
Coastal Zone—Port Lavaca Area, by J. H. McGowen,
C.V. Proctor,dr., L.F. Brown,Jr., T.J, Evans,
W. L. Fisher, and C.G. Groat. 107 p., 33 figs,,
13 tables, 9 fuli-color maps ($8.75).

The Port Lavaca area is situated between the
marshy coastal lands of the upper Texas coast and
the arid lands of the South Texas coast. As the
transitional region hetween these iwo radically
different areas, it exhibits most of the charac-
weristics identified along the Coastal Zone.

The Port Lavaca area is composed of vast,
sparsely developed coastal plains and some of the
\east modified bays and estuaries in the Texas
Coastal Zone, Though abundant natural resources
are being utilized and urban compiexes dot the area,
hundreds of coastline miles rernain essentially
undevetoped and in their original natural state, A
large tonnage of both deep-water and ntracoasiat
shipping flows into and out of the Port Lavaca area.



REPORTS
OF INVESTIGATIONS

Report of Investigations No. 85. Lineations and
Faults in the Texas Coastal Zone, by Chartes W.
Kreitler, 32 p., 25 figs. {$1.25}.

Qver 7,000 miles of lineations have been
observed on aerial photographic mosaics of the
Texas Coastal Zone, This report explores the rela-
tionships among lineations, active surface faulfrs,
extrapolations of subsurface faults to the ground
surface, and zones of differential land subsidence. A
network of faulis, lineations, and differential
subsidence occurs where there 15 axtensive ground-
water withdrawal, as in the Houston area,

Development of ground-water resources in
other areas, potantial exploitation of geopressured
geothermal respurces, and continued fluid with-
drawal relsted to oil and gas production are
patential causes of land subsidence and fault actwa-
tion. This potential should not preclude future
development of these resources, but identifying
lineations as possible foci for difterential subsidence
or active faulting allows prediction and instigation
of mitigating procedusres in advance of any eventual
ditficultias.

Report of Investigations No. 86, Environmental
Geology of the Austin Area: An Aid to Urban
Planning, by L. E. Garner and Keith P. Young.
39 p., 21 figs., 7 tables, 7 plates including 3 in full
color {83.00).

This two-part report focuses on the geology and
physical setting of the Austin area, The role of
various planning  requisites—physiography,  soils,
vagetation, drainage basmns and flooding, various
physicdl praverties, and rock types—for comprehen-
sive, regional land resource evaluation is detailed.
Rock and mineral resources and Lhe historical and
projected growith of Austin are also delineaterd.

Three full-color maps display rock types, land
use and natural vegetatiaon assemblages, and general
geology. Utilization of these and other information
resources for land wuse planning 15 given in an
axample.

GEOLOGICAL CIRCULARS

Geological Circular 76-1. Hydrogeologic Signif-
icance of Depositional Systems and Facies in Lower
Cretaceous Sandstones, North-Central Texas, by
W. Douglas Hall. 29 p., 19 figs., 2 tables {$1.00).

The Lower Cretacenus Hosston and Hensel
Sandstanes are 'mportant sources of ground water
in north-central Texas, Delinzation of major deposi-
tional systems and ther companent facies within
these formations provides a useful method tor
predicting the quantity, movernent, and chemical
compositiaon of water in these aquifers,

Geological Circular 76-2. Land Resources In-
ventory of Lignite Strip-Mining Areas, East Texas—
An Application of Environmental Geology, by
Christopher D. Henry. 2B8p., 19 figs., table
{$1.00}.

Concern over potential environmental degrada-
tion from present and future lignite mining in Texas
increasas with expanding use of lignite for power
generation in the State. This report explains the use
of environmental geologic mapping to avoid or
alleviate patential prablems fram mining and iltus-
trates the various considerations that enter into
effective environrnental planning and environmentai
geclogic mapping,

Geological Circular 76-3. Geothermal
Resources—Frio Formation, Upper Texas Gulf
Coast, by D. G. Bebout, R. G. Loucks, 5. C. Bosch,
and M. H. Dorfman. 47 p., 52 figs. (81.50]).

This is the third 11 a three-part series of reports
on tha assessment of gepthermal resources in the
Frio Formation. Major sand trends are identified by
elevated subsurface temperatures and pressures 1o

HARBOR ISLAND

pinpoint geothermal fairways.

Geontharmal fairways are defined by the bound-
aries of rmajor sand bodies having a volume greater
than 3 cubir miles and uncorrecled fluid tempera-
wres n excess of 260°F Using those critena, a
broad band in Brarzoria and Galveston Counties has
been dentified and, it 15 suggested, shoutd become
the prirmary focus for further evaluation of potential
Frio Formation geothermal resources.

Geological Circular 76-4. Shoreline Changes on
Matagorda Isiand and San Jose Island {Pass Cavallo
to Aransas Pass)—An Analysis of Historical Changes
of the Texas Gulf Shoreline, by Robert A, Morton
and Mary J. Pieper. 42p., 9 figs.,, table,
3 appendices ($1.00).

Geological Circufar 76-6. Shoreline Changes on
Matagorda Peninsula {Brown Cedar Cut to Pass
Cavallo)—An Analysis of Historical Changes of the
Texas Guif Shareline, by Robert A, Marton, Mary J.
Pieper, and Joseph H. McGowen. 37 p., 9 figs.,
table, 3 appendices ($1.00).

These circulars are the fifth and sixth reparts of
eight that chronicle historical changss of the Texas
Gulf shoreline from the mid-1800's to the present.
Descriptions of the methods and procedures used in
shorgline monitoring are fully covered n each
reparl. Present beach characteristics are described
and changes in shareline position in Late Qua-
ternary time and historic time {(mid-1800's to
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Chapter (11, 102 p,

Wermund, E.G., 1976, Ramote sensing in
Texas agencies, past and present, in Proceedings of
the Symposium on Remaote Sensing for Land and
Resource Managerment in the South and Southwest
College Station, Texas, Texas A& M University
Press, p. b2-64,

Wermund, E. G., and Cepeda, Joseph C., 1978,
Relgtion of fracture ¢ones to the Edwards limestane
aguifer, Texas, in Dovyle, F. L., and Talson, J. S.,
editors, 12th Memow of International Asseriation
of Hydrogeologists an Karst Hydrogeology . Uni-
varsity of Alabama at Huntsville Press.

Wermund, E. G., and Cepada, Joseph C., 1975,
Toward solving regional movermant of ground water
through fractured limestones in the Edwards aquifer
{abstract). Geological Society of America, Abstracts
with Programs, v. 8, no, 6, p. 1164-1165.

Wermund, E.G., and Woodruff, C. M., Jr.,
1976, Land resources units for planning in carbo-
nate terranes, in Dayle, F. L., and Tolson, J.S.,
ecitors, 121h Memoir of International Association
of Hydrogeologists on Karst Hydrogeology: Uni-
versity nf Alabama at Huntsville Press.

White, William A., Holm, Meiody R., Kerr,
Ralph 5., and Waisley, Sandra L., 1976, Resource
capability units task group, in Transferability of
methodology to the Lower Ric Grande Valley—
Example application |V of Methodology to evaluate
allerngtive management policies: application in the
Texas Coastal Zone: |{prepared far] Research
Applied to National Needs Program, National
Science Foundation and Division of Planning Coor-
dination, Office of the Governor of Texas, [coordi-
nated through] The University of Texas at Austin,
Devision of Natural Resources and Environment,
Chapter IV, p. IV1-IV50.

White, Wiiliam A,, Wermund, E. G., and Kerr,
Ratph 5., 1976, Resource capshility units, in Final
repart of Methodology to evaluate alternative man-
agement policies: application in the Texas Coastal
Zone: [prepared for] Research Applied to National
Needs Program, National Science Foundation and
Dwision of Planning Coordination, Office of the
Governor of Texas, [coordinated through] The
University of Texas at Austin, Division of Natural
Resources  and  Environment, v, !, Section C.,
170 p.

Woodruff, C. M., Jr., Longley, William L., and

Reed, Andrew,1976, Mapping the physical environ-
ment in economic terms—camment: Geology, v. 4,
no. 5, p, 260-261,

Ceclille Haynie and DOr. Bill Kaiser raview lignite
proceedings galleys prior 1o printing,
GULF COAST LIGNITE CONFERENCE
DRAWS DIVERSIFIED ATTENDANCE

On June 2-4, 1976, the Bureau of Economic
Geology, the U. S. Energy Research and Develop-
ment Admiristration, and RANN {Research Applied
1o National Needs) of the National Science Founda-
tian held a conference on Gulf Coast Lignite
Geotogy, Utilization, and Environmental Aspects.
This conference, held in cooperation with the
Center {or Energy Studies, drew over 500 registrants
from a broad cross section of energy, enviranment,
and geology interests. Presentations were given by
representatives of public and private research
groups, State and Federal goverriment, exploration
and mining companies, industrial consumers, and
environmental consulting firms, A series of informal
workshops focused on the geology, utilization, and
environmental topics covered in the formal presen-
tations, Two field trips were held, ong to the active
lignite mine and outcrops of lignite-related strata
near Rockdale, Texas, and the secand to Big Brown
lignite mine and the large lignite-fueled steam-
electric power pltant near Fairfield, Texas.

At yearend, the Proceedings volume for the
lignite conference was in press, Dr. W. B, Kaiser was
program chairman far the meetings and handled

primary editing mesponsibilities. Cecilte Haynie is the
technical editor of the Proceedings volume, Dr.
Charles G, Groat was the general chairman for the
conference.

LECTURES AND PUBLIC ADDRESSES

A measure of the interest in Bureau of Eco-
nomic Geology research programs and their results
is shown by the number of public lectures presented
each year. Lectures are given to a wide audience,
including professional societies, universities, and
Federal, State, and local units of govarnment,

Although the prirme means of disserminating the
results of Bureau research is through publication,
formal and informal lectures are important means of
presenting informatian prior 1o final publication.

Following are lectures given by Bureau siaff
members during 1976,

Virgil E. Barnes

Cathode luminescence and microproba studies
of Libyan Desert glass and australites presented at
25th International Geological Congress, Section on
Planetology, Sydney, Australia,

Con G. Bebout

Geothermal energy from the Frio Formation—
& new resource from an old trend. presented at
Geological Society of America, South-Central Sec-
tion, Annual Meeting, Houston, Texas.

Subsurface technigues for |ocating and evalu-
ating geopressured reservoirs along the Texas Guif
Coast: presented at Second Geopressured Geo-
thermal Energy Conference {sponsored by U. 5.
Energy Research and Development Administration
and Center for Energy Studies of The University of
Texas ar Austin}, Austin, Texas.

Transgressive sandstone/carbonate saquence—
Hosston/Slign Formations of South Texas: pre-
sented at American Association of Petraleum Geol-
ogists, Annual Meeting, New Orleans, Louisiana,

L. F. Brown, Jr.

Depositional systems on the eastern flank of
the Midland Basin. presented at Society of Eco-
namic Paleontologists and Mineralogists, Permian
Basin Section, Mesting, Midland, Texas.

Petroleumn potential of the Barreirinhas Basin,
narthern Brazil: presented at Petrobiras {Petroleo
Brasiiiero}, Rio de Janairo, Brazil,

Thomas J. Evans

Suitability and availability of Texas limestones
for fiue-gas desulfurization: presented at Conference
on Gulf Coast Lignite: Gaeology, Utilization, and
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Production Values in Texas School Districts, pre-
pared  for  the Governor's  Qffice, Education
Resources Commission, the Staie of Texas.

Membar of Entertainment Commitiee,
1975-1976, Austin Geological Society.

L. E. Garner

Co-authar of an unpublished report, Mineral
Production Valugs in Texas School Districts, pre-
pared for the Governor’'s Office, Education
Resources Commission, the State of Texas.

Ca-leader of field trip, Environmental Prob-
lems, Austin Area, Texas, for a Peorose Conference
{lmplemantation of Geological  Information in
Land-llse Planning}, Geologizal Saciety of America.

Co-leader of fweld trip, Poinis of Geolagic
Interest in the Austin Area, for Austin Independent
School District garth science teachers,

Co-presenter of workshop on Use of the Land
Resources of Fayette County Map at public meeting
in La Grange, Texas, sponsored by Texas Depart-
ment of Community Affairs,

Member of Board of Direcrors, Austin Natural
Science Association,

Member of the Publicity Committee for 18977
Annual Meeting, Gulf Coast Assooiation of Geo-
logical Societies,

Member of Steering Committee, Highway Geol-
ogy Sy mposium.

Raoselle M. Girard
Member ot Publications
1976-1976, Austin Geological Saciety.

Charles G. Groat

Alternate member of Liaison Cammittee, Asso-
ciation ot American State Gealogists.

Chairman af Governmeni, Energy, and Minerals
Committee, Society of Mining Engineers, South
Texas Section, American Institute of Mining,
Metallurgical, and Petroleum Engineers {AIME),

Chairman of Nuclear Waste Disposal Advisary
Committee to ERDA {U.S. Energy Research and
Development  Administration),  Association of
American State Geologists,

Chairman aof Steering Committee for the Work-
shop on Geothermal Energy Potential of the Rio
Grande Area, Texas and New Mexico, sponsored by
ERDA and the states of Texas and New Mexico.

General chairman of confarence on Gulf Coast
Lignite: Geology, Utilization, and Environmantal
Aspects, sponsared by Bureau of Economic Geology
of The University of Texas at Austin, U. S. Energy
Research and Development Administration,

Committea,
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Research Applied to National Needs Program of the
National Science Foundation, in cooperation with
Center for Energy Studies of The University of
Texas at Austin, Austin, Texas.

Member of the Advisory Council of Balcones
Research Center, The University of Texas at Austin,

Member of Coal Siurry Pipeline Advisory Panel,
Otfice of Technology Assessment, U, S. Congress,

Member of Definitions Committee, Petroleum
Fesources Appraisal Project, American Association
ol Pewraleum Geologists.

Member of Environmental Steering Commitiee,
Texas Utilities Generating Company.

Member of Executive Comrmittee, Geology
Foundation, Tha University of Texas at Austin,

Membar of Interagency Council on Netural
Resources and the Environment ot the State of
Texas,

Member of Mining Task Force for Coal and
Ligmite Studies, Governor's Energy Advisory
Councif.

Member of MNuclear Fuel Cycle Task Forca,
Governor's Energy Advisory Council.

Member of Steering Committee for Inter-
disciplinary Energy Policy Studies, sponsored by
Exxon Foundation, at the Center for Energy
Studies of The Univarsity of Texas at Ausuin.

Member of Technmical Advisory Caommittes,
Texas Water Resource Conservation and Develop-
ment Task Farce of Texas Governor's Offica.

Member of Texas Advisory Commitlee on
Conservalion and Fnvironmental Education, Texas
Education Agency.

Member of Texas Mapping Advisory
Committee,
President, June-December 1876, Awustin

Geological Society.

Christopher D, Henry

Chairman of Environmental Aspects Workshap
of conference on Gulf Coast Lgnite: Geology,
Utilization, and Environmental Aspects, sponsored
by Bureau of Economic Geology of The University
aof Texas at Austin, U. S Energy Hesearch and
Development Administration, Research Applied te
Netional Needs Prograrm of the National Science
Foundation, in cooperation with Center for Energy
Studies of The University of Texas at Austin,
Awustin, Texas,

W. R. Kaiser
Co-leader of field trip, Economic Geclogy of
South Central Texas, for the South Texas Geo-

loaical Society.

Leader of field trip, Calvert Bluft (Wilcox
Group) Sedimentation and the Occurrence of
Lignite at Alcoa and Butler, Texas, held in conjunc-
tion with conference on Gulf Coast Ligmite: Geol-
ogy, Utilization, and Environmental Aspects, spon-
sored by Bureau of Economic Geology of The
University of Texas at Awustin, U. S Energy
Research and Developrment  Admunistration,
Ressarch Applied to National Needs Program of the
National Science Foundation, in cooperation with
Centar for Energy Studies of The Unwersity of
Texas at Austin.

Program chairman of conference on Gulf Coast
Lignite: Geology, Utihization, and Environmental
Aspects, sponsored by Bureau of Economic Geology
of The University of Texas at Austin, U. 5. Energy
Research and Development Administration, Re-
search Applied to National Needs Program of the
National Science Foundation, in cooperatign with
Center for Energy Studies of The University of
Texas at Austin, Austin, Texas,

Robean S. Kier

Chairman of the Public Belations Committee,
1975-1976, Austin Geological Saciety.

Co-presenter of waorkshop on Use of the Land
Rasources of Fayette County Map at public meeting
in La Grange, Texas, sponsored by Texas Depart-
ment of Community Affairs,

Charles W. Kreitler

Canvener of workshop on Faulting and Subsi-
dence in the Texas Coastal Zone, sponsored by the
Bureau of Economic Geology end the U. S, Geo-
logical Survey, in Austin, Texas.

Panelist for U.S. Congress, Office of Tech-
nology Assessment to review environmental aspects
af the U.S, Energy Research and Development
Administration’s National Plan for Energy Research,
Development and Demonstration: Creating Choices
for the Future, in Washington, D. C.

Robart A, Morten
Consultad with Texas Coastal and Marine
Council on develapment of building code for Texas
coast as called for in Texas Senate Resolution 268.
Mamber of Technical Program Committee,
Austin Geological Society

Ann E, 5t. Clair .
Co-author of an unpublished report, Mineral

Production Values in Texas Schaol Districts, pre-
pared for the Governor's OFfice, Education
Resources Comrmission, the State of Texas,
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