QAe6377












[Research

Bureau research programs and projects are designed to
address many of the State’s major concerns in the areas of
geologic, energy, mineral, land, and environmental
resources. Through the years, an extensive research
program in energy and mineral resources has been
maintained. This substantial research emphasis is
broadened by comprehensive investigations of land and
water resources. The Bureau’s projects are directed toward
solving existing problems of resource utilization: they are
aimed at research programs incorporating geologic
concepts that will build toward an understanding of a
specific resource and its impact on human activities,

The diverse range of Bureau research is typified by the
programs dealing with the evaluation of bedded salt
deposits in the Panhandle and interior salt domes in East
Texas as potential sites for isolation of nuclear wastes. These
projects require in-depth, comprehensive evaluations of
subsurface hydrology, resource distribution, depositional
systems, and land-surface configurations and denudation
rates. Such programs call for expertise in areas such as
geomorphology, hydrology, basin analysis, tectonics,
environmental geology, geochemistry, and rock physics.
This research integrates complex geologic subdisciplines
into a coordinated assessment of a critical problem needing
scientific, objective review,

The newly established Texas Mining and Mineral
Resources Research Institute, embracing both research and
training, operates as an administrative unit of the Bureau of
Economic Geology. The Land Resources Laboratory
coordinates the numerous land resources programs within
the Bureau of Economic Geology. Bureau research in 1979
focused on the assessment and analysis of environmental
problems concerning geopressured geothermal energy
production and uranium utilization, in addition to
continuing work on such long-standing projects as the
Environmental Geologic Atlas of the Texas Coastal Zone
and the CGuadalupe - San Antonio - Nueces river basins
regional study.

Minerals and energy resources programs continued to be
a major part of Bureau research. In addition to resource
assessments in uranium, lignite, and geopressured
geothermal energy, the Bureau continued research into
analysis of governmental policy related to the availability of
energy raw materials or resources. A comprehensive survey
of mineral localities in the State was also in progress; this
survey proposes to develop detailed information on
hundreds of mineral sites across Texas.

Systematic geologic mapping, coastal studies, basin
analyses, and investigations in other areas of economic
geology further indicate the range of research programs
carried forward in 1979,

ENERGY RESOURCES INVESTIGATIONS

RESOURCE ASSESSMENT AND TEST-WELL SITE
SELECTION—GEOPRESSURED GEOTHERMAL ENERGY,
TEXAS GULF COAST

Don Bebout, project director, A. R. Gregory, Bonnie R.
Weise, and Marc B. Edwards, assisted by Jan S. Posey, Victor
J. Gavenda, Jung H. Seo, David A. Budd, Steven D, Mann,
Jeffrey D. Potter, Teddy J. Bond, John B. Swanson, fong H.
Han, jon Herring, Douglas H. Wilson, H. Scott Hamlin,
James L. Lockley, Adrienne D, Allie, Charles D. Winker, and
Jonathan C. Herwig.

Assessment of the geopressured geothermal resource
began in 1974 with funding from the U. S. Atomic Energy
Commission and The University of Texas at Austin, Center
for Energy Studies. Initially, the project involved only an
evaluation of the Frio Formation of South Texas. Later the
geothermal project was expanded significantly to include
studies of the Frio Formation and the Vicksburg and Wilcox
Groups of the entire Texas Gulf Coast and was subsequently
funded for more than $1.5 million by the U. 5. Department
of Energy, Division of Geothermal Energy.

The project consisted of two major phases: (1) aregional
evaluation of the geothermal energy potential of the
Tertiary depositional systems of the Texas Gulf Coast and
the identification of potentially productive areas, and (2) a
study of the prospective areas in order to develop sites for
test wells. Extensive geological and petroleum engineering
studies were required to meet these objectives. Geological

research included regional correlation, regional mapping
of sandstones, regional studies of sandstone diagenesis,
analysis of seismic data, and the recognition of growth fault
models and their relationship to depositional patterns.
Engineering research included a study of reservoir pressure
and temperature gradients, interpretation of subsurface
porosity and permeability, determination of reservoir
performance (deducted from reservoir pressure decline
and hydrocarbon production histories), and calculation of
fluid salinity and methane content of the reservairs.

The regional resource assessment of the Frio, Vicksburg,
and Wilcox has been completed. Several geothermal
fairways were identified in the Frio, but all except one, the
Brazoria Fairway, failed to meet minimum requirements
considered necessary for a geothermal test. The Austin
Bayou Prospect was developed in the Brazoria Fairway, and
the geopressured geothermal test well General Crude Oil
Company and U.S. Department of Energy No. 2 Pleasant
Bayou was completed in 1979. This well will make possible
the testing of fluids from lower Frio reservoirs (at depths of
14,000 to 16,500 feet) to determine water chemistry, amount
of methane in solution, and flow rate deliverability over an
extended period of time.

Geophysical studies of existing seismic lines are
continuing in the Austin Bayou Prospect (Frio Formation)
and Cuero Prospect {Wilcox Group}. It is anticipated that
new lines will be shot across these prospects in 1980.









NATIONAL URANIUM RESOURCE EVALUATION

L. F. Brown, jr., coordinator, W. L. Fisher, Marc B. Edwards,
Christopher D. Henry, David K. Hobday, Clara L. Ho, J. H.
McCowen, and Mary K. McGowen, principal investigators;
Richard L. Andersen, Joyce M. Basciano, fosefina M. Calvo,
Timothy W. Duex, Dawn G. McKalips, Steven }. Seni, and
Steven W. Tweedy; assisted by Brian Dupre, Linda C.
Seekins, Jeffrey E. Thurwachter, Floyd G. Rose, Jr., Ray §.
Risner, Charfes D. Smith, Keith 8. Puffman, and Michael S,
Bumpass.

This major project was initiated in the spring of 1978 after
the Bureau of Economic Geology entered into a
subcontract with Bendix Field Engineering Corporation
(under contract with the U. S. Department of Energy) to
take part in the National Uranium Resource Evaluation
program — NURE, The Bureau’s part of the program is to
determine the uranium potential of all geologic rock units
from the surface to a depth of 5,000 feet within all or parts of
eight quadrangle areas in Texas. These areas correspond to
the Amarillo, Emory Peak, Lubbock, Marfa, Palestine,
Presidio, Sherman, and Wichita Falls sheets of the National
Topographic Map Series {scale 1:250,000). The Emory Peak,
Marfa, and Presidio sheets extend into Mexico, and the
Sherman sheet extends into Oklahoma. Fach of the
quadrangles is bounded by 1 degree of latitude and 2
degrees of longitude. A geologic map of each quadrangle
either has been or will be published in the Bureau’s
Geologic Atlas of Texas series.

Bureau chemists are making a geochemical analysis of 30
trace elements in the samples from each of the quadrangles.
Well cuttings on file at the Bureau’s Well Sample and Core
Library and samples collected from the surface are being
utilized in the analysis. Progress in 1979 is shown in the
following table,

Samples Samples
NURE Quadrangle collected analyzed
Amarillo 1,120 1,118
Lubbock 1,529 1,504
Palestine 1,545 1,224
Sherman 1.530 1,237
Wichita Falls 1,549 1,516
Emory Peak, Marfa, Presidio 1.238 1,231
TOTAL 8,51 7,830

As part of the uranium evaluation, Bureau geologistsare
developing information pertaining to various rock units in
the eight study areas. For example, they are making
systematic studies of the stratigraphy of the Antlers
Formation, which occurs in the Sherman quadrangle area,
and of the Ogallala Formation and Dockum Croup, among
others, which are present in the areas covered by the
quadrangle studies. The NURE investigations are also being
coordinated with the Bureau’s two nuclear waste isolation
projects,

Some 1979 results were accepted for presentation at
scientific meetings. The subjects and the societies include
the following: (1) Ogallala depositional systems (Amarillo
and Lubbock Quadrangles) for a national GSA meeting. (2)
Antlers facies (Sherman Quadrangle) for a Rocky Mountain
section AAPG meeting, (3) Woodbine outcrops (Sherman
and Palestine Quadrangles) for an AAPG-SEPM field trip,
and (4) uranium mobility in tuffaceous sediments (Marfa
and Emaory Peak-Presidio Quadrangles) for a Southwestern
section AAPG meeting.

POTENTIAL FOR GEOPRESSURED GEOTHERMAL
ENERGY, WILCOX GROUP, TEXAS GULF COAST

Don Bebout, Marc B. Edwards, Jim L. Lockley, A. Ray
Gregory, Jonathan C. Herwig, Bonnie R. Weise, Steven D.
Mann, Victor J. Gavenda, and H. Scott Hamlin.

This project was concluded in mid-1979, at which time a
contract report was prepared. The purpose of the project
was to locate sites of test wells to determine the potential for
producing geopressured geathermal energy from the
Wilcox Group. This resource consists of hot, methane-
saturated brines forced to the surface under great pressure
{geopressure). The study proceeded by delineating six
fairway areas, of which two were suited for detailed site
selection. The De Witt Fairway contains the prime prospect
— the Cuero Prospect; the Colorado Fairway contains the
less attractive Eagle Lake Prospect.

RESOURCE EVALUATION OF THE FRIO FORMATION
(FRIO MAJOR STRATIGRAPHIC UNIT — TEXAS GULF
COAST PROVINCE)

William E. Galloway and Kinji Magara, assisted by Mark A.
Helper and Diana Martan,

The Frio Formation is one of the most productive
petroleum reservoirs in the Gulf Coast Basin. More than 15
billion barrels of oil and gas equivalent have been produced
from the Frio to date. Extent of probable migration
pathways and the number and variety of known and
potential traps available indicate that the Frio retains
significant volumes of undiscovered hydrocarbons.

This project, funded by a contract with the U. 8.
Geological Survey, is a cooperative effort to develop and
apply geologically based methodologies for estimating
undiscovered oil and gas as an alternative to traditional
approaches to resource evaluation. The Frio major
stratigraphic unit {MSU) includes the subsurface Frio,
Anahuac, and shallow Catahoula Formations.

Specific objectives of the study include (1) compilation
of the existing geologic data base for the Frio (depositional
systems, lithofacies reservoir quality, structure, fluid
composition, temperature, pressure, and known
distribution of hydrocarbons); {2) development of
methodalogies for resource evaluation incorporating, as
appropriate, the geologic framework, historical indices of
finding rate, and reservoir/source rock volumetrics and
trapping efficiency; and (3) assessment of the potential
undiscovered hydrocarbons within the Frio Sandstone.

A report will be provided to the U.5. Geological Survey
near the end of 1980,

SAN ANDRES OIL AND GAS STUDIES

Mark W. Presley, Paul . Ramondetta, and Kathy A. McCGillis,
assisted by A. John Garza, Robert W. Merritt, and Vickey L.
Price.

The purpose of this project is to determine the potential
for oil and gas generation in the $an Andres Formation in
the Palo Duro Basin.

An extensive data base has been established over areas
of San Andres production. The distribution of data points is
specially designed for the field studies. The entire data base
is catalogued in a card file system and is now being






Environmental geologic units were mapped initially on
standard topographic sheets (scale 1:24,000) or on black-
and-white, aerial photographic, controlled mosaics. Land
use was interpreted from 1973 color-infrared aerial
photographs (scale 1:120,000). Slope maps were interpreted
on topographic maps {scale 1:24,000).

All of the hand-colored maps prepared during the
project are currently available for study by interested
persons. Topographic maps (scale 1:24,000) and controlled
photographic mosaics with original compilation, which will
remain at the Bureau of Economic Geology, are also
available for study.

In 1978, an up-to-date topographic base map was
compiled by transcribing data from topographic
guadrangle maps (scale 1:24,000) to facilitate the eventual
color separation and publication of all mapping. Published
reports and maps resulting from this regional project will
deal with separate basins or parts of basins within the
region. At yearend, maps for the lavaca and lower
Guadalupe river basins were being prepared for color
separation and publication. A descriptive text for these two
areas has been completed.

During 1979, it was decided to complete final scribing,
labeling, and color separation for only the environmental
geology map. All other maps will be scribed and labeled
. only; they will be placed on open file for blueline copying
for interested persons.

GEOPRESSURED GEOTHERMAL ENERGY
DEVELOPMENT—PROGRAM PLAN FOR
ENVIRONMENTAL BASELINE STUDIES
Thomas C. Gustavson and Charles W. Kreitler.

This project, initiated in September 1977 under contract
to Lawrence Livermore Laboratory of the University of
California, has defined research programs that will address
environmental problems posed by geopressured
geothermal energy development. Major tasks of this
project included (1) identification of key environmental
issues, {2) inventory of available environmental data, (3)
assessment of the available data, {4) identification of data
gaps, (5) identification of key agencies and resources, and
(6) preparation of a program plan for baseline
environmental studies of the Texas Gulf Coast area. A final
report was submitted to Lawrence Livermore Laboratory.

ENVIRONMENTAL ANALYSIS

OF GEOPRESSURED GEOTHERMAL

PROSPECT AREAS, TEXAS GULF COAST

Thomas C. Gustavson, principal investigator, Elizabeth
Badger, and Florette Reeder.

Infarmation was collected and analyzed for this project
as part of a preliminary environmental analysis of potential
geopressured geothermal resource areas in Colorado and
De Witt Counties, Texas. Approximately 150 km? {60 mi2)
were analyzed within each of the Colorado and De Witt
County prospect zones, with the objectives of {1) conduct-
ing comparative environmental analysis of prospective sites
for geopressured geothermal test wells, and (2) providing
an environmental data base for future well development
with the possibility of full-scale energy production.

Preliminary environmental data, including current land
use, surface lithology, soils, natural hazards, water resour-
ces, biological assemblages, meteorological conditions,
and regulatory considerations have been collected and
analyzed for both areas. The study determined environ-
mentaily suitable sites for the prospect well within spatial

constraints set by subsurface reservoir conditions. Analyses
of data revealed the need for focusing on the following
areas: potential for subsidence and fault activation, possible
effects of produced saline waters on biological assemblages
and ground-water resources, distribution of expansive
soils, and effect of drilling and associated activities on
known archeological-cultural resources.

The project was supported by the U.S. Department of
Energy. The final project report will be submitted in early
1980.

ENVIRONMENTAL MONITORING —GEGCPRESSURED
GEOTHERMAL TEST WELL,

BRAZORIA COUNTY

Thomas C. Gustavson, assisted by Rory Howard and
Douglas A. McGookey.

The Bureau of Economic Geology, under a contract with
the .S, Department of Energy, has undertaken
management and coordination of environmental
monitoring at the Brazoria County, Texas, geopressured
geothermal test-well site. Effects on local ecosystem quality
from the accidental release of geothermal brines and from
the possible initiation of land-surface subsidence as a result
of withdrawal of large volumes of geothermal fluids are the
primary concerns of this project.

Baseline environmental studies include repeated
analysis of air and water quality, a microseismicity survey,
repeated first-order leveling surveys, a liquid tilt-meter
survey, an archeological resources survey, and a noise
survey. These studies were underway both preceding and
during the test-well drilling. The air- and water-quality
analysis, microseismicity survey, first-order leveling survey,
and liquid tilt-meter survey will be continued during the
production phase of the test-well operation. Production
testing of more critical zones began in late 1979.

SUPPORT OF NATIONAL AERONAUTICS AND

SPACE ADMINISTRATION (NASA) APPLICATIONS
SYSTEM VERIFICATION AND TRANSFER IN TEXAS
Robert |. Finley, Robert W. Baumgardner, jr., and Thomas
R. Calnan, assisted by C. Elmo Brown, William P. fenkins,
Douglas A. McGookey. and Alan B. Alhades.

The Bureau of Economic Geology is cooperating with
the Texas MNatural Resources Information System in
evaluating the further application of remote sensing
technology to State agency needs. These needs are related
to agency responsibilities in the areas of natural resources
and the environment. The National Aeronautics and Space
Administration supports funding for this project.

Initial evaluation of a Remote Sensing Information
Subsystemn for use by State agencies includes examination
of Landsat images and aerial photographs of the Texas
Coastal Zone. Extensive ground data are being collected
simultaneously with data obtained from satellite overpasses
and aircraft operations at four different altitudes. These
data are being evaluated for application in monitoring land
cover/land wuse, surface-water circulation, bay-water
chemistry and temperature distribution, and coastal
vegetation. Black-and-white infrared film and aircraft-
mounted multispectral scanner imagery have been used in
conjunction with the more typical color and color-infrared
films. Test sites in the Texas Panhandle, East Texas, Trans-
Pecos Texas, and an urban area of Central Texas are being
studied. The project will be completed in fiscal year 1981.







scale ({1:1,000,000) and in full color. The mineral re-
sources map shows current and historical production
sites and mineral occurrences. Distributions of major
rock types used in the mineral industry are also shown,
including fimestone, dolomite, ceramic clay, nonceramic
clay, iron, sand and gravel, trap rock, granite, industrial
sand, extrusive igneous rocks, talc, salt, and sulfur. This
map was published in 1979.

MINERAL INDUSTRY LOCATION SYSTEM (MILS)

FOR TEXAS

L. £. Garner, Becky 5. Wiggins, and Roger D. Sharpe,
assisted by Eric K. Hass, Mark E. McClelland, Rosie
Somohano, Gregg Downs, and Theresa Brown.

The goal of the MILS project is to acquire information
about the location of every minerai industry in the State
of Texas. Data on mineral occurrences, prospects, pits,
mines, and all immediate processors of mineral industry
products are collected and stored in a computer filing
system for easy access. Emphasis is on mineral production
areas, including both major mineral districts with known
mineralization and urban centers. Information obtained
during the course of this project will complement the
Energy Resources of Texas map, the Mineral Resources of
Texas map, and the Handbook of Texas Mineral Resources.
Funded by the U.S. Bureau of Mines, the project was
completed in the final quarter of 1979.

HANDBOOK OF TEXAS MINERAL RESOURCES

L. £. Garner, Roger D. Sharpe, Gary E. Smith, W. C. }. van
Rensburg, and Richard Kyle (Department of Geological
Sciences), assisted by Terry [. Barron.

The purpose of the Handbook of Texas Mineral
Resources is to provide geologists, engineers, and the
general public with a comprehensive survey of Texas
mineral resources. Topics covered include metallic
minerals, nonmetallic minerals with emphasis on end-use
relationships, and nonpetroleum fossil and nuclear fuels,
Introductory material includes Federal and State mining
and reclamation laws, mineral taxation, economic
analysis, and infrastructure of the mineral industry in
Texas.

Areas of investigation include (1) description of
known deposits and favorable areas for exploration, {2)
physical and chemical properties, (3} geologic setting, (4)
production and uses, (5) exploration, evaluation, and
development of new deposits, {6) economic factors of
production and marketing, (7} production/demand
trends and projections, {8} environmental factors, and (9)
potential resources in Texas.

The handbook is a vital addition to the mineral
resource knowledge of Texas. It provides current
information on the distribution of Texas strategic mineral
resources, Deposits that were marginal or uneconomical
in the past need to be re-evaluated in light of new
developmenis in mining and beneficiation techniques.

Potential benefits of the handbook include (1)
providing a reference for college courses in mineral
resources, {2) answering many of the questions received
by the Bureau of Economic Geology concerning the
geology and economics of Texas mineral resources, {3)
disseminating information in a form that the

nongeologist as well as the professional can use, and (4)
providing current information on exploration and
evaluation techniques related to special problems in the
analysis of Texas mineral resources.

Two circulars by Roger Sharpe, “Development of the
Mercury Mining Industry: Trans-Pecos Texas” (in press)
and “The Portland Cement Industry and Cement Raw
Material Resources in Texas” {in preparation) are the initial
articles being prepared for this ongoing program.

REGIONAL RECOGNITION OF SUBSURFACE
BASE-METAL RESOURCES IN THE LLANO REGION OF
CENTRAL TEXAS

Gary E. Smith, assisted by Mary Jackson.

The Llano region and associated base-metal
occurrences in Cambrian host racks bear a stratigraphic,
mineralogic, and structural similarity to the southeast
Missouri mineral district that supplies a major portion of
the U. 8. supply of lead and zinc, along with minor silver,
copper, and cadmium. Historically, the southeast
Missouri district has also produced significant amounts of
strategically important cobalt. The regional recognition
of lead, zinc, and possible cobalt resources in the Central
Texas mineral district, using an integrated geochemical-
geophysical-stratigraphic approach, comprises the
primary objective of a praject that was begun on Octaber
1. The delineation of subsurface geochemical anomalies
and stratigraphically defined exploration trends in the
Llano region would be a positive step toward reducing
the L. 5. import requirements for these metals.

Research will involve collecting available surface and
subsurface lithostratigraphic data so that trace element
analyses can be correlated with the local stratigraphic
framework, interpretation of gravity and aeromagnetic
data to determine sub-Cambrian, basement topography,
and multi-element spectrographic analysis of insoluble
residues for the identification of metallogenetically
significant trace elements. The analytical, field, and
interpretive (geophysical) data acquired in this study will
provide interdependent data sets for determining the
viability of subsurface metal potential in the Llano
region.

The search for mineral resources is becoming
increasingly dependent on indirect methods for
establishing favorable exploration targets. Research
conducted as part of this project will also provide an
opportunity to test and evaluate recently developed
exploration techniques that may be used in the search for
buried, “blind” ore bodies,

URANIFEROUS ASPHALTITE
C. Robertson Handford and George E. Granata, assisted
by Frances D. Bockoven,

This short-term project was funded through Bendix
Field Engineering Corporation to evaluate the
distribution and concentration of uraniferous asphaltite
in the Red Cave-Panhandle lime formations in the Texas
Panhandle. Alf available drill cuttings and several cores
were examined, resulting in characterization of the
occurrence of asphaltite with respect to facies and
structure, An open-file report was prepared in
September 1979,



BASIN STUDIES

DEEP WATER FACIES OF THE

SPRABERRY SANDSTONE,

MIDLAND BASIN

C. Robertson Handford, assisted by Holly Fanan and Penny
Bockaven.

For several decades, the Spraberry Sandstone of Early
Permian age has been an important exploration target and
oil-producing reservoir in the Midland Basin. To date, no
comprehensive studies of the Spraberry have been
published. The objective of this project is to describe
available well cores from the Spraberry, delineate facies
sequences and distribution, interpret depositional
environments, determine diagenetic processes, and
correlate the relationship between oil production and
depositional-diagenetic facies.

This project began in late 1978 and continued through
1979. The initial phases of the project dealt with core
descriptions, facies determinations, and determination of
sandstone geometry through well log correlations.

FLUID FLOW SYSTEMS OF AN ACTIVELY SUBSIDING
BASIN — IMPLICATIONS FOR NATURE AND LOCATION
OF EPIGENETIC URANIUM DEPOSITS

William E. Galloway, assisted by Allen R. Standen.,

The South Texas Coastal Plain s an increasingly
important producer of and exploration target for
epigenetic uranium resources, In the Gulf Basin, downdip
stratigraphic equivalents of the principal uranium hosts, the
Catahoula and Qakville Formations, have been buried to
depths in excess of 15,000 feet. and burial continued
throughout the Tertiary. In addition, host sands overlie
thick sections of early Tertiary undercompacted sediments,
which have not attained hydrostatic equilibrium with the
surface. The result is a hydrologically active basin where
counter-flow of geochemically different water masses
within aquifiers has persisted since their deposition. This
complexity of hydrochemica! systems and diversity of fluid
fluxes has produced complex distributions and styles of
mineralization.

Qbjectives of this study, funded by a contract with the
Uranium-Thorium Branch of the U. S. Geological Survey,
include (1} recognition and description of the full range of
geochemical and diagenetic zones associated with the
counter-flux of waters in shallow, uraniferous aquifers; {2)
interpretation of the origins of reactive waters on the basis
of their preserved record in deposit mineralogy and
geochemistry; (3} determination of the historical evolutions
of flow dynamics and geochemistry of mineralized
aquifers; and {4) qualification of geochemical gradients or
zonations indicative of principal epigenetic processes.

LOCATING FIELD CONFIRMATION STLUDY AREAS

FOR ISOLATION OF NUCLEAR WASTE IN THE

TEXAS PANHANDLE

William E. Galloway, Thomas C. Gustavson, C. Robertson
Handford, Mark W. Presley, Robert |. Finley, Shirley P.
Dutton, fames R. Morabito, Douglas A. McGookey, William
P. Jenkins, Maryann M. McGraw, and Mary A. Bauer,

assisted by Kathy A. McGillis. Paul E. Fredericks, Francis M.
Mikan, Sunshine C. Sherrell, Carol A. Gray, Stanley M.
Sutton, Melissa A. Sandstrom, Steven W. Tweedy, Josefina
M. Calvo, and Gary A. LaMotte.

The goal of this Bureau research project, which is
funded by the U. 5. Department of Energy, is to produce a
comprehensive evaluation of the Palo Duro and Dalhart
Basins of the Texas Panhandle to determine if the bedded
Permian salt strata in those basins meet fundamental
geologic criteria for safe isolation and long-time storage of
nuclear waste. One team of Bureau researchers is currently
conducting a basin analysis of the Pala Duro Basin; asecond
research team is investigating the surface landforms and the
shallow subsurface stratigraphy of all the Texas Panhandle
region.

As an integral part of the study, the U. 5. Department of
Energy arranged for the drilling of several stratigraphic core
tests. The first two test holes, completed in the Palo Duro
Basin in late 1978, produced more than 7,500 feet of core
from Triassic and Upper Permian rock units.

During 1979 significant sources of data were acquired
for direct analysis by each research task group (remote
sensing/surficial studies, hydrogeology, host-rock, and
basin analysis). Among these new sources of data were (1)
petroleum source rock quality and thermal maturity data
for resource assessment studies, {2} drill stem test data for
regional hydrogeologic studies, and (3) quantitative
climatic, erosional, and shallow subsurface salt dissolution
data needed to predict the long-term geomorphic integrity
of the Texas Panhandle.

Acquisition of twosalt-bearing cores from the Palo Duro
Basin in late 1978 provided the first opportunity to
determine salt character and quality, and to conceptualize
salt depositional models based upon sedimentological
features of the cores and modern salt depositional settings.
Banded to massive salt {greater than 85% halite) and chaotic
mudstone-salt {fess than 85% halite) are the dominant salt
facies. Each facies is stratigraphically and geographically
associated with dolomite, anhydrite, and red-bed strata to
form numerous large-scale and small-scale genetic
stratigraphic units, all of which suggest deposition in
environments anging from continental and coastal sabkha
to shallow marine shelf. Carbonate-evaporite and
siliciclastic or mud-rich sabkha deposits are recognized,
exhibiting cyclicity and basinward migration through time,
Analysis of cores permitted improved calibration of
geophysical well logs with lithic composition of the salt-
bearing sequences. Consequently, salt quality can now be
predicted with greater accuracy using well logs.
Furthermore, core data enabled research-staff geologists to
refine further the depositional models developed during
1978 that were based principally upon geophysical well
logs. Hence, by the end of 1979, interpretation of the
various cyclic salt sequences reached a high level of
sophistication and accuracy. Generalized salt
depth/thickness maps were prepared for each of sevensalt-
bearing sequences, illustrating regions where further
evaluation should be undertaken.

Drill cuttings from numerous wells acress the Palo Duro
Basin were submitted for organic geochemical analyses.
These analyses indicated that petroleum source rocks are
present and that they reached the early stages of ail
generation. Since the basin also contains potential



hydrocarbon reservoirs and traps, it will probably be the
focus of increasing oil and gas exploration activity.

Preliminary hydrogeologic mapping of deep-basin
aquifers is based entirely upon pressure data derived from
drill stemn tests of oil and gas exploratory ventures. Results
show that deep-basin ground water flows from west to east,
recharging in the northwestern Panhandle and discharging
both in the southeastern Palo Duro Basin and near the
Amarillo Uplift. Facies control over ground-water flow is
also recognized.

An understanding of processes and rates of sediment
removal, stream propagation, slope retreat, and salt
dissolution is required to ensure the long-term integrity of
any potential nuclear waste management site. An
integrated program of geomorphic, hydrologic, and
shallow stratigraphic studies has provided preliminary
results on rates of surface erosion, stream incision and
development, and rates and direction of movement of salt
dissolution fronts, Estimates of slope retreat rates along the
eastern Caprock Escarpment of the Southern High Plains
were developed from three different data sets, yet the rates
differ by less than a factor of 1.8. Preliminary slope retreat
rates are approximately 0.6 mi (1 km} per 9,000 years.
Minimum horizontal salt dissolution rates for the same area
may exceed 0.21 mi ((.34 km) in 10,000 years.

ELLENBURGER CARBONATE FACIES,
DEPOSITIONAL ENVIRONMENTS, AND
DIAGENESIS—WEST TEXAS

Robert G. Loucks, assisted by James H. Anderson.

This project involves an investigation of the Ellenburger
carbonate rocks west of the Llano Uplift. The major
objective of the study is to delineate the relationship among
high-quality oil and gas reservoirs, depositional facies, and
diagenesis. The Delaware and Val Verde Basins in West
Texas are active areas of deep subsurface hydrocarbon
exploration. The Ellenburger Group, the oldest potential
productive unitin the basins, is being investigated as part of
a larger basinal study. Through the use of cores, the
Ellenburger project is concentrating on reservoir
development as controlled by depositional facies and
diagenesis. The rocks are highly dolomitized and
brecciated. The origins of the dolomitizing process and of
the brecciation are major concerns, as these control the
reservoir quality, The study has concentrated on the area of
the Puckett field in Pecos County, Texas, but additional
cores east to the Llano Uplift in Central Texas have been
logged.

ANALYSIS OF THE CONSOLIDATION OF

TERTIARY SANDSTONES, TEXAS GULF COAST

Robert G, Loucks, Debra L. Richmann, Kitty L. Milliken,
Clara L, Ho, L. Scott Underwood, and Lee A. firik.

For several years the Bureau of Economic Geology has
been conducting an assessment of geopressured
geothermal resources in the Texas Gulf Coast area. This has
resulted in delineation of geothermal fairways in the Frio,
Vicksburg, and Wilcox Formations. By defining the
consolidation history of the sandstones (compaction,
cementation, and leaching) an understanding of the
development, preservation, and distribution of porosity
and permeability is possible.
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The Sandstone Consolidation Il Project is concerned
with comparing two areas of contrasting sandstone
reservoir quality to determine the chemical and physical
controls on porosity and permeability. Areas of study are
the geothermal test-well site in Brazoria County and the
McAllen Ranch Field in Hidalgo County. Brazoria County
sandstones can have high permeabilities {greater than 1,000
md) at depths of 13,000 feet and greater, whereas
sandstones at similar depths in Hidalgo Coonty have
average permeabilities less than 1 md. To understand the
differences in reservoir quality between the two areas,
Bureau researchers are studying detailed mineralogy,
geochemistry, and diagenesis for both the sandstones and
shales in each area.

CARBONATE FACIES, DEPOSITIONAL ENVIRONMENTS,
AND DIAGENESIS—SOUTH TEXAS

Don Bebout, assisted by Richard A. Schatzinger and David
A Budd.

The final report on Sligo/Hosston facies, depositional
environments, and diagenesis irom carestudies is complete
and is being readied for publication. The resulting Report of
Investigations is scheduled for release in 1980.

Emphasis is on a regional study of Jurassic carbonates,
evaporites, and terrigenous clastics of South Texas. Because
of the sparsity of cores from the Jurassic, itis anticipated that
this study will entail dominantly the study of well samples
and logs. All data of this type from wells in South Texas are
being solicited,

EYALUATING THE POTENTIAL OF EAST TEXAS
INTERIOR SALT DOMES FOR ISOLATION

OF NUCLEAR WASTES

Charles W. Kreitler, project director; D. K. Hobday, Edgar
H. Guevara, Olusegun Agagu, Graham E. Fogg, Alice B.
Giles, Edward W. Collins, Shirley P. Dutton, Mary K.
McGowen, foyce M. Basciano, George E. Granata, and
Owen R. Dix; assisted by Edward A. Duncan, Debra H.
Wood, Stephen P. Cumella, David A. Pass, Robert C. Cobb,
H. Victor Wuerch, Edwin D. Lindgren, James L. Gregory,
Kathleen Rader, Cynthia M. Lopez, Rick Davis, julie P.
Rogers, facqueline D. Smith, Geoffrey Meyer, Alan M.
Berarducci, john F. Mcintyre, Eugene T. Pisasale, Sarah M.
Sharlot, Robert L. Sherrill, Samir A, Ghazi, Robert D, Conti,
Patrick Talamas, Linda M. Ruiz, and David W. Harris.

The goal of this comprehensive investigation is to
evaluate the suitability of underground salt domes in the
East Texas Basin as possible sites for long-term isolation of
nuclear wastes. The project is funded by the U. 5
Department of Energy. Major considerations in this
evaluation are the hydrologic and tectonic stability of the
domes and the potential natural resources in the basin. To
develop information related to these concerns, a Bureau
research team is making geologic, hydrologic, geomorphic,
and remote-sensing investigations of specific salt domes
and also of the entire region.

Hydrologic investigations include studies of the ground-
water systems of the basin and also of the ground-water
flow around the salt domes to determine amount and rate
of salt dome dissolution and location of the saline-water
plumes (resulting from the dissolution of the salt) in the
fresh ground-water supplies. Hydrologic studies have
resulted in the following conclusions: (1) Ground-water
flow in the Carrizo-Wilcox aquifer is controlled by



topography and structure. Ground-water chemistry in the
aquifer evolves from an oxidizing, low-pH water in the
outcrop into a reducing, high-sodium-bicarbonate, high-
pH water in the deeper subsurface; (2} Preliminary field
studies and hydrologic computer modeling of ground-
water flow around salt domes are extremely complex; (3)
Anhydrite caprock results from the dissolution of the salt
dome and subsequent accumulation of an insoluble
residuum; and {4) Salt brining on Palestine salt dome in the
early 1900’s has resulted in several sink holes. Man's impact
on this dome has made it unsuitable for a nuclear waste
repository.

Regional subsurface studies are in progress to
determine the size and shape of specific salt domes, the
geology of the strata immediately surrounding the domes,
and the regional geology of the East Texas Basin. Such
information will enable the research team to interpret the
geologic history of the development and growth of the
domes and of the filling of the basin with sedimentary rocks.
In addition, the research team will use the information to
evaluate potential natural resources of the basin. The
subsurface team has reached the following conclusions: (1)
Salt domes can be identified with different stages within
Trusheim’s dome growth cycle (pillowstructures, immature
diapirs, mature diapirs); (2} The structural relationships of
the dome and {flanking strata are dependent an the history
of sedimentary infilling in that section of the East Texas
Basin. Domes in areas of significant sedimentation have
matured further in the growth cycle than those domes in
areas of minimal sedimentation; and {3) Occurrences of oil

and gas are strongly influenced by the salt-tectonic control
of the sedimentary infilling of the basin.

Studies of the surface geology, including geomor-
phology, are also in progress. The objective of these studies
is to determine if any dome growth or any tectonic
movement such as tilting and faulting has occurred in the
region during the Quaternary Period (within the past 2
million years). Two important conclusions were reached in
studies of the surface geology: (1) Quaternary terrace
deposits over domes do not appear to be uplifted; and (2) A
fault in the Mt. Enterprise-Elkhart Graben fault system
appears to have been active during the Quaternary,

PENNSYLVANIAN/PERMIAN FACIES,

EASTERN SHELF, NORTH-CENTRAL TEXAS

L. F. Brown, Ir., and Raul F, Solis, assisted by Stephen C. Van
Dalen,

Approximately 6,000 well logs have been examined in
this regional study of the surface and subsurface
Pennsylvanian and Early Permian strata in a 30-county area
of North-Central Texas. Extensive investigation of
Pennsylvanian/Permian depositional features involves the
mapping and recognition of fluvial, deltaic. and related
marine depositional systems and their component facies.
The resulting regional description will serve as a guide in
the search for oil, water, clay, coal, and other resources in
the North-Central Texas area, as well as in similar
depaositional systems elsewhere. Final data were being
compiled in late 1979,

COASTAL STUDIES

GEOLOGY OF STATE-OWNED SUBMERGED LANDS

. H. McGowen and Robert A Morton, project
coordinators, Thomas R. Calnan, Russell 5. Kimble, Thomas
G. Littleton, and H. Seay Nance, assisted by Ricky }. Dauzat,
lames A. DiGiulio, Jon P. Herber, Stephen M. Robertson,
fanice Schoepfle, Gary J. Steck, joseph E. Sullivan, Lisa R,
Wilk, and Stephen S. Wright.

This comprehensive investigation was designed to
provide a detailed baseline inventory of State-owned
submerged lands prior to the anticipated increase in
offshore activities and multipurpose use of these lands.
State-owned submerged lands include the inner
continental shelf, extending from the Texas Gulf shoreline
seaward for 10.36 statute mites (3 marine leagues), and the
bays, estuaries, and lagoons of the Coastal Zone from the
Rio Grande to Sabine Lake, More than 6,700 grab samples
have been collected on 1-mile centers from these
submerged lands. Research has been conducted in
cooperation with the Marine Geology Branch of the U.S.
Geological Survey and has been funded in part by the
General Land Office of the 5tate of Texas.

In 1979 {1) trace metal data were mapped for the
Houston-Galveston sheet, and trace metal work was in
progress for Brownsville-Harlingen and Kingsville sheets;
{2) surface sediment distribution was mapped for the
Houston-Galveston sheet, and sediment work was in
progress for the Brownsville-Harlingen sheet; (3)
configuration of the Pleistocene erosional surface and
thickness of Holocene bayfill had been determined from
geophysical records for the Houston-Galveston sheet
system and part of the Corpus Christi sheet, and analysis of
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geophysical data was in progress for all the bay-estuarine
systems; and {4) a report was in progress for the Houston-
Galveston sheet.

The gravel fraction for the inner continental shelf is
principally shell material with subordinate amounts of lithic
clasts. Areal variations of the gravel fraction can be a
transgressive lag derived from erosion of late Pleistocene
deltas or can form compound strandline features associated
with the retreat of Holocene deltas. On the shelf in the
Houston-Galveston sheet, the concentrations of total
organic carbon bear a reciprocal relation to the coarse
fraction, and highest values correspond to mud sinks.

All benthic macro-inveriebrates from the samples of the
Houston-Galveston sheet were counted and identified to
species level when possible. The dominant invertebrate
groups found in the samples include the polychaetes,
mollusks (live and dead moliuscan species are being
identified and counted), crustaceans, and echinoderms.
Tables, graphs, and maps representing the distribution and
diversity of benthic fauna were constructed. The final
report will be the basis for the implementation of muliiple
resource management by State and local governmental
agencies.

HIGH-RESOLUTION SEISMIC INTERPRETATION
OF LATE QUATERNARY HISTORY,

TEXAS CONTINENTAL SHELF

Charles D. Winker and Robert A. Morton.

High-resolution seismic profiles of the Texas inner
continental shelf and central Quter Continental Shelf are
being studied as part of a broader investigation of the late






HYDROGEOLOGY INVESTIGATIONS

PREDICTING RESPONSE OF A NATURAL SYSTEM

TO URANIUM EXTRACTION:

OAKVILLE AQUIFER SYSTEM, TEXAS

William E. Galioway, project director; Gary E. Smith, Clara L.
Ho, Christopher D. Henry, and fames K. Gluck; assisted by
Constance S. Childs, Scott Spradlin, Eugene T. Pisasale, and
John F. Mclintyre.

Current exploration and mining activity indicates an
expanding role for uranium extraction in the economy of
South Texas. Deeper exploration dictates that the use of in
situ leach mining will continue to increase as a preferred
method of extraction.

Funded by the U. S. Environmental Protection Agency,
this project resulted in a description of the physical,
stratigraphic, and structural framework of the Qakville
aquifer. Also completed was a compilation of existing
hydrologic and hydrochemical data necessary for a
detailed, quantitative description of natural and mining-
induced interactions between water and rock in
representative parts of this important aquifer system,
Results of the study will provide information on the nature
and distribution of uranium deposits and, consequently,
will improve the technical basis for monitoring and clean-
up procedures required by the Texas regulatory agencies
that are responsible for granting mining permits.

GROUND-WATER HEAT PUMP DEMONSTRATION
Jerold W. Jones {Department of Mechanical Engineering),
project director; Charles W. Kreitler (Bureau of Economic
Geology), and Philip 5. Schmidt (Department of Mechanical
Enginecring).

This cooperative project of the Bureau of Economic
Geology and the Department of Mechanical Engineering of

The University of Texas at Austin was begun in 1978 with
funding from the Texas Energy Advisory Council and the
Center for Energy Studies of The University of Texas at
Austin. The aim of the Bureau'’s portion of the project was to
evaluate the ground-water resources of Texas in terms of
their suitability for use in ground-water heat pump systems.

The prospects for large-scale usage of ground-water
heat pumps within the State are not encouraging. The major
limiting factor is the lack of laterally extensive, shallow, cool
ground water in the major metropolitan areas of the State.
In the western half of the State, where water supplies are
scarce, alternate needs (industrial, public water supply, or
irrigation) for ground water are more important. A final
report is in preparation.

GROUND-WATER QUALITY IN THE )
EDWARDS AQUIFER SOUTHWEST OF AUSTIN,
TRAVIS COUNTY

Ann E. St. Clair.

The Rollingwood area, southwest of Austin, lies in the
Balcones Fault Zone, which is the recharge zone of the
Edwards aquifer in this area. Rapid suburban development
and increased use of septic tanks have characterized the
growth in the area for the past 25 to 30 years. To determine
the efiects of this development on water quality in the
Edwards, water wells in the area were sampled during
January through August 1978. Chemical and bacteriological
analysis was performed on the samples to evaluate the
presence or absence of several parameters that would
indicate contamination by septic tanks. In addition, water-
quality data were used to evaluate the hydrogeologic
relationships among Barton Creek, Barton Springs, the
Edwards aquifer, and the Colorado River. A geological
circular summarizing this work will appear in 1980.

OTHER RESEARCH

COMPOSITION AND ORIGINS OF TEKTITES
Virgil E. Barnes and Stanley V. Margolis (University of
Hawaii).

This long-term study of tektites (the small glass objects
found in many places throughout the world) and

meteorites began in 1935 and has resulted in 66
publications. During 1979, a paper entitled “Cathode
Luminescence and X-ray Fluorescence Studies of Libyan
Desert Glass” was prepared for publication.

GEOLOGIC MAPPING

GEQLOGIC ATLAS OF TEXAS

Virgil E. Barnes, project director; R. §. Kier and Dawn G.
McKalips. Cartography by fames W. Macon, Richard L.
Dillon, Dan F. Scranton, and Margaret R. McKinney.

A new geologic map of Texas showing the distribution of
outcropping rock units is being published as a series of
separate map sheets. Each sheet is printed in full color on a

13

topographic base at a scale of 1:250,000 {1 inch equals
approximately 4 miles). Map sheets are confined primarily
to areas within 1 degree of latitude and 2 degrees of
longitude, but some sheets include larger or smaller areas
owing to cartographic presentation. When completed, the
Geologic Atlas of Texas will consist of 38 map sheets
depicting all of Texas and parts of New Mexico and
Qklahoma.
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Thirty-two map sheets in the series have been
published, including the Marfa and Emory Peak - Presidio
Sheets, which were issued in 1979. At yearend, scribing was
completed for the Sanora, Dalhart, and Tucumcari Sheets.
All field work and seribing is now complete except for the
Wichita Falls Sheet. The Geologic Atlas of Texas will
probably be completed in 1981,

GEOLOGIC MAP OF TEXAS
Virgil E. Barnes.

The preparation of a new geologic wall map of Texas
began in May 1978. To be published in four quadrants at a
scale of 1:500.000, the new map will replace the 1937 U_ 5,

14

Current status of Geologic Atlas of Texas
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Geological Survey Geological Map of Texas, which has
been out of print for many years,

The new map is being derived from the Geofogic Atlas of
Texas map sheets (scale 1:250,000). A set of all completed
sheets of the Geologic Atlas of Texas in the northeastern
quadrant of the State has been marked for use in drafting
the new map. The completion date of the new map will
depend on completion of the final sheets of the Geologic
Atlas of Texas,

GEOLOGIC QUADRANGLE MAPPING IN CENTRAL TEXAS
Virgil E. Barnes.

Geologic mapping of 7.5-minute quadrangles in Central
Texas was initiated in 1939 to provide basic geologic maps



for use in economic, stratigraphic, structural, and
geophysical investigation. Thirty-three of the geologic
quadrangle maps have been published. The final four maps
of this series, which depict the geology of the Marble Falls,
Pedernales Falls, Spicewood, and Hammetts Crossing
Quadrangles, are expected to be published in 7980.

QUATERNARY MAPS OF TEXAS
£. G. Wermund and James W. Macon, project coordinators;
Barbara Hartmann, cartographer.

This project, initiated in 1978 with funds from the U.S,
Geological Survey, involves the preparation of geologic
maps of Texas Quaternary rock units as this State’s
contribution to the U.S. Geological Survey map series,
“Quaternary Geology of the United States” (scale
1:1,000,000). The Bureau’s roie in this nationwide program

includes the compiling and scribing of the Texas
Quaternary maps at a scale of 1:1,000,000 by using
previously published Bureau of Economic Geology maps as
the basic source material.

At yearend, Bureau cartographers were working on the
first scheduled map of the project, the White Lake
quadrangle, which includes all or part of the Beeville-Bay
City, Houston, Beaumont, and Palestine Sheets of the
Geologic Atlas of Texas (scale 1:250,000). In addition to the
Ceologic Atlas of Texas, sources to be utilized in the
compilation of the White Lake quadrangle are the (1) Land
Resources of Texas map, (2) Environmental Geologic Atlas
of the Texas Coastal Zone, and (3) land and Water
Resources of the Houston-Galveston Area Council.

During 1979, work proceeded on a Quaternary Map of
Texas; draft copies of the eastern half of Texas were
completed. In addition to the mapping of Quaternary units,
the U.5. Geological Survey requested the recognition and
delineation of surficial cover of the entire map area.

CONTRACTS AND GRANT SUPPORT

Contract obligations at the Bureau have expanded greatly
in recent years, resulting in a total of 44 Bureau contracts in
effect during all or part of 1979, Contract management has,
correspondingly, become an increasingly complex
function.

The Bureau of Economic Geology maintains formal and
informal cooperative arrangements with several
governmental entities. Parts of the Bureau’s research
program are supported by coniracts and grants with State
agencies, local units of governments, Federal agencies, and
other organizations,

Contracts and grants in effect during all or part of 1979
included the following:

Federal

Assessment of Geothermal (Geopressured) Resources in
the Texas Gulf Coast — Test Site: supported by U.S.
Department of Energy.

Computerized Calculation of Lignite Resources in Texas:
supported by U.S. Geological Survey.

Environmental Effects of In Situ Gasification of Texas
Lignite: supported by U.5. Environmental Protection
Agency through the Department of Chemical Engineering
of The University of Texas at Austin,

Evaluating the Potential of East Texas 5alt Domes for
Isolation of Nuclear Wastes: supported by U.S. Depariment
of Energy.

Factors Controlling Reservoir Quality in Tertiary
S5andstones and - Their Significance to Geopressured
Geothermal Production: supported by U.S, Department of
Energy.

Fluid Flow Systems of an Actively Subsiding Basin —
Implications for Nature and Location of Epigenetic
Uranium Deposits: supported by U.S. Geological Survey.

Fourth United 5tates Gulf Coast Geopressured
Geothermal Energy Conference: supported by U.S.
Department of Energy through the Center for Energy
Studies of The University of Texas at Austin.

Geothermal Resource Assessment for Texas: supported
by U.S. Department of Energy.
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Land Resources and Environmental Impact for East Texas
Lignite Belt, Jackson-Yegua Trend: supported by U.S.
Geological Survey.

Locating Field Confirmation Study Areas for Isolation of
Nuclear Waste in the Texas Panhandle: supported by U.S.
Depariment of Energy.

Mineral Industry Location System (MILS) for Texas:
supported by U.S. Department of the Interior, Bureau of
Mines,

Predicting Response of a Natural System to Uranium
Extraction — Qakville Aquifer, Texas; Phase 11: supported
by U.5. Environmental Protection Agency.

Preliminary Environmental Analysis of Wilcox Formation
Geopressured Geothermal Prospect Areas, Texas Gulf
Coast: supported by U.S. Department of Energy.

Quadrangle Evaluation of Uranium Favorability of the
Amarillo Quadrangle: supported by Bendix Field
Engineering Corporation, a prime contractor for the U.5,
Department of Energy,

Quadrangle Evaluation of Uranium Favorability of the
Emory Peak, Marfa, and Presidio Quadrangles: supported
by Bendix Field Engineering Corporation, a prime
contractor for the U.S. Department of Energy.

Quadrangle Evaluation of Uranium Favorability of the
Lubbock Quadrangle: supported by Bendix Field
Engineering Corporation, a prime contractor for the U.S.
Department of Energy.

Quadrangle Evaluation of Uranium Favorability of the
Palestine Quadrangle: supported by Bendix Field
Engineering Corporation, a prime contractor for the U.S.
Department of Energy.

Quadrangle Evaluation of Uranium Favorability of the
Sherman Quadrangle: supported by Bendix Field
Engineering Corporation, a prime contractor for the U.5.
Department of Energy.

Quadrangle Evaluation of Uranium Favorability of the
Wichita Falls Quadrangle: supported by Bendix Field
Engineering Corporation, a prime contractor for the U.S.
Department of Energy.



Regional Assessment and Prospective Site Analysis of
Geothermal Potential Along the Balcones, Luling-Mexia-
Talco Systems, Central Texas: supported by U.S.
Department of Energy.

Resource Evaluation of the Fric Formation (Frio MSU-
Texas Gulf Coast Province): supporied by U.5. Geological
Survey.

Sandstone Consolidation Analysis to Delineate Areas of
High-Quality Reservoirs Suitable for Production of
Geopressured Geothermal Energy: supported by U.S.
Department of Energy.

Study Effects of Geopressured Geothermal Subsurface
Environment on Elastic Properties of Texas Gulf Coast
Sandstones and Shales, Using Well Logs, Core Data, and
Velocity Surveys: supported by U.5. Department of Energy
through the Center for Energy Studies of The University of
Texas at Austin,

Texas Mining and Mineral Resources Research Institute,
Administration and Research Grants: supported by U.S.
Department of the Interior, Office of Surface Mining.

Trace and Potentially Toxic Elements Associated with
Uranium Deposits in South Texas: supported by U.S.
Environmental Protection Agency.

United States Gulf Coast Geopressured Geothermal
Program — Special Projects Research and Coordination
Assistance: supported by U.5. Department of Energy
through the Center for Energy Studies of The University of
Texas at Austin.

United States Gulf Coast Geopressured Geothermal
Resource: Preliminary Environmental Analysis of
Geopressured Geothermal Prospect Areas, Texas Gulf
Coast: supported by U.S. Department of Energy.

Uranium Potential of the Catahoula Formation, Texas —
A Stratigraphic, Depositional, and Geothermal Evaluation;
Phase II: supported by Bendix Field Engineering
Corporation, a prime contractor for the U.S. Department of
Energy.

Volume and Accessibility of Entrained Methane in Deep
Geopressured Reservoirs—Tertiary Formations of the Texas
Gulf Coast: supported by U.S. Department of Energy.

Wetland Delineation and Classification Study of the
Coastal and Panhandle Regions of Texas: supported by U.S.
Department of the Interior, Fish and Wildlife Service.

State

An Investigation of the Sediment Contribution from the
Brazos River to the Nearshore Marine Environment: A Pilot
Study: supported by Texas A & M Sea Grant Program.

Development of Operational Capabilities for Analyzing
Landsat Satellite Data: supported by Texas Department of
Water Resources.

Estimationn of Uncertainty in Coal Resources and Cost
Assessments Tasks 2 and 3: supported by Texas Energy and
Natura! Resources Advisory Council.

Ground-water/Heat Pump HVAC Demonstration Phase
I: Design Development SPI 78-C-6: supported by Texas
Energy Advisory Council through the Center for Energy
Studies of The University of Texas at Austin.

Lignite Resources in Texas — Texas Energy Advisory
Council Category L-1 {Reserve Estimation): supported in
part by Texas Energy Advisory Council.

Locating Abandoned Mines in North-Central Texas:
supported by Texas Railroad Commission.

Methodology of Economic Reserve Estimation (PIES
Models); supported by Texas Energy Advisory Council.

Natural Hazards of the Texas Coast: supported by Texas
Coastal and Marine Council,

Surficial Biology of Marine and Estuarine Deposits in
Corpus Christi Vicinity for Integrated FEnvironmental
Planning: supported by U.S. Department of Commerce
through the Governor’s Budget and Planning Office.

Textural, Geochemical, Geophysical, and Biological
Analysis of Bottom Samples — Texas Submerged Lands:
supported by General Land Office of the State of Texas.

University Coal Lab Proposal Preparation: supported by
Texas Energy and Natural Resources Advisory Council,

Other

Analyze the Organic Geochemistry of Samples from the
Geopressured Geothermal Test Well, U.5. Department of
Energy and General Crude Oil Company No. 1 Pleasant
Bayou: supported by Gas Research Institute.

Geological Studies of Geopressured Zones: supported by
the Gas Research Institute.

CONTRACT REPORTS

During 1979, Bureau staff members prepared the
following reports on research conducted under contract
with various governmental agencies and other
organizations. (Some of the reports were issued by thase
agencies in 1979; some will be published by the Bureau of
Economic Geology.)

Bebout, D. G., Weise, B. R., Gregory, A, R., Edwards, M.
B., 1979, Wilcox sandstone reservoirsin the deep subsurface
along the Texas Gul Coast, their potential for production of
geopressured geothermal energy: prepared for the U.S.
Department of Energy, Division of Geothermal Energy,
under Contract No. DE-AS05-76ET28461 {formerly EY-76-5-
05-4891), 219 p.
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Calnan, Thomas R., Kimble, Russell S., Littleton, Thomas
G., and Sullivan, Joseph E., 1979, Part |: Biological analyses of
bottom samples — Texas submerged lands: prepared for
the General Land Office of Texas under Interagency
Contract No. (78-79)-1910, 199 p.

Finley, Robert )., 1979, Test plan for remote sensing
information subsystem products, coastal applications test
site: prepared for the Texas Natural Resources Information
System and the National Aeronautics and Space
Administration, under Interagency Contract No. (7B-79)-
2405, 46 p.

finley, Robert )., and Baumgardner, Robert W., Jr., 1979,
Annotated bibliography of techniques for image









dictated depositional style. The Dockum Groupisa product
of alternating humid and arid climatic conditions; an
increase in rainfall from the arid “Permian” into the Triassic
is postulated to have been related to the opening-up of the
Gulf of Mexico.

Sediment derived principally from older sedimentary
rocks was transported to a fluvial-deltaic-lacustrine basin
from parts of Texas, Oklahoma, and New Mexico. A small
amount of granitic material contained in the Dockum
Group, Texas, north of the Matadar Arch, had its source in
Oklahoma.

Preliminary results indicate that uranium in the Dockum
Group of Texas occurs chiefly in depositional units that
accumulated during the more humid climatic conditions.

Report of Investigations No. 98. Environmental Geology
of the Wilcox Group Lignite Belt, East Texas, by Christopher
D. Henry and joyce M. Basciano. 28 p., 9 figs., 3 tables, 7
maps (scale 1:125,000) ($6.00).

The Wilcox Group of East Texas contains an estimated
12.2 billion short tons of surface mineable lignite. Lignite
production has grown from 2million short tons in 197010 an
estimated 25 million short tons in 1979. Estimates of lignite
demand indicate that all economically recoverabie
strippable reserves will .be committed to use by 2000.
However, lignite mining.and related activities could have
considerable impact on other natural resources, especially
land and water. To avoid any deleterious impact,
developers of lignite must consider potential impact and
use proper baseline information and planning.

This report includes a set of seven full-color
environmental geologic maps and an explanatory text, The
maps cover 18,000 km? of the outcrop of the Wilcox Group
and adjacent formations from Bastrop County to Texarkana.
The text {1) describes the physical setting of the lignite belt,

including geology, hydrology, soils, vegetation, and land
use, (2) discusses criteria for selecting environmental
geologic units, (3) provides a thorough description of the
units, and {4) illustrates application of the environmental
geology maps. Application includes identifying land
capability, providing an inveniory of land and water
resources, especially prime farmland and ground-water
aquifer and recharge areas, and identifying areas of
significant natural hazards such as floodplains. Use of the
maps and text should allow development of lignite as well as
protection of other resources essential to mankind.

Report of Investigations No. 99. Depositional Patterns of
Miocene Facies, Middle Texas Coastal Plain, by fames David
Doyle. 28 p., 30 figs., 1 table ($1.75).

This report describes Miocene strata along the Middle
Texas Coast that comprise an offlapping sequence of fluvial
and deltaic sandstones and shales overlying shelf shales of
the Oligocene {) Anahuac Formation. The study area
includes all or part of Aransas, Bee, Brazoria, Calhoun,
Goliad, Jackson, Matagorda, Nueces, San Patricio, Victoria,
and Wharton Counties,

The Miocene strata were subdivided into nine thin time-
contemporaneous units. Sandstone distribution maps and
electrical logs show three depositional systems within each
unit: fluvial, deltaic, and distal deitaic/shelf systems.
Structural features controlling the deposition are growth
faults and areas of unusual basin subsidence.

By determining the distribution of Miocene sandstones
and by inferring their palecenvironments, this study is
designed to aid in evaluating the potential of Miocene
sandstones as disposal reservoirs for geothermal, as well as
oil field, fluids that may be produced from the Frio
Formation.

GEOLOGICAL CIRCULARS

Geological Circular 79-1. Geology and Geohydrology of
the Palo Duro Basin, Texas Panhandle, A Report on the
Progress of Nuclear Waste Isolation Feasibility Studies
(1978), by 5. P. Dutton, Robert J. Finley, W. E. Galloway,
Thomas C. Gustavson, C. Robertsor Handford, and Mark
W. Presfey. 99 p., 62 figs, 6 tables ($2.50).

The Bureau of Economic Geology is conducting a study of
salt-bearing strata in the Palo Duro Basin as part of the
national nuclear repository program. This report covers
initial subsurface basin analysis and surface geomorphic
studies, which were the focus of the first year of the project.

Subsurface studies have delineated the structural and
stratigraphic framework of the basin. Representative cross
sections and isopach maps illustrating depositional models
of Upper Permian salt-bearing units and subjacent Lower
Permian and Pennsylvanian strata are presented. Seven salt
units of interest as potential hosts for nuclear waste isolation
are discussed in detail. The stratigraphic work forms the
basis for a preliminary assessment of petroleum, uranium,
copper, and potash resources.

Surface studies utilized ground and remotely sensed data
to describe surficial processes. This circular gives initial
results of geomorphic mapping, linear element analysis,
climate and erosion monitoring, and studies of salt
dissolution, and describes a major flood event on the Llano
Estacado.
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Geological Circular 79-2. Geochemistry of Bottom
Sediments, Matagorda Bay System, Texas, by J H.
McGowen, f. R. Byrne, and B. H. Wilkinson. 64 p., 7 tables,
and 27 figs. ($1.50).

A pilot study of the Matagorda Bay system was initiated in
October 1971 to collect baseline data with which future data
can be compared. Initial study of the Matagorda Bay area
documented historical shoreline and marsh-area changes;
the first report. “Historical changes and related coastal
processes, Gulf and mainland shorelines, Matagorda Bay
area, Texas,” was published in 1975. “Geochemistry of
bottom sediments” is the second report on the Matagorda
Bay system.

This report covers the distribution of sediment types,
total organic carbon, and 20 trace metals that were detected
in the bay and fluvial sediment. More than 800 sediment
samples were collected on 1-mile centers both in the bays
and up to 20 miles inland along navigable streams. Sheli-
sand-mud ratios were determined in the laboratory and
mapped on a base of 1:62,500. Total organic carbon content
of the sediment was determined by wet combustion. All
trace metals, except mercury, were analyzed with a Direct-
Current Arc 5park Emission Spectrograph. Mercury content
was determined by the mercury vapor detector method.

Sediment, total organic carbon, and trace meial
distribution are determined largely by physical processes



operating within the bay system. A close correlation exists
among water depth, sediment texture, total organic carbon,
and distribution of most trace elements.

This report was published in cooperation with the
General Land Office of Texas.

Geological Circular 79-3. Precambrian Rocks of the
Southeastern Llano Region, Texas, by Richard V. McGehee.
36 p., 5pl ($1.50)

Precambrian sedimentary rocks and associated mafic and
silicic igneous rocks in Central Texas underwent a single
episode of regional metamorphism about 1,050 million
years ago. [n the final stages of metamorphism great masses
of granite and innumerable small pegmatite bodies
intruded the older sedimentary and igneous rocks. This
report discusses the stratigraphy, structure, petrography,
metamorphism, and geologic history of Precambrian rocks
in the southeastern Llano region of Texas.

The Llano Supergroup, stratiform metamorphic rock,
includes two groups, the Valley Spring Gneiss and the
overlying Packsaddle Schist. Four new formations— Honey,
Sandy, Rough Ridge, and Click — are proposed as
subdivisions of the Packsaddle Schist. Metamorphosed
intrusive igneous rocks include Coal Creek Serpentine, Big
Branch Gneiss, Red Mountain Gneiss, and many small
bodies of metagabbro and- metagranite.

Geological Circular 79-4. Sandstone Distribution and
Potential for Geopressured Geothermal Energy Production
in the Vicksburg Formation Along the Texas Gulf Coast, by
R. G. Loucks. 33 p., 35 figs., 1 table {(§ .75).

The major objective of this study was to define the
potential geopressured geothermal reservoirs in the
Vicksburg Formation which are limited to Hidalgo County
along the Lower Texas Gulf Coast. In Hidalge County, an
area of approximately 385 mi? (designated the Vicksburg
Fairway) contains up to 1,300 ft of geopressured sandstones
with fluid temperatures greater than 300°F. In-place
effective permeability, however, averaged less than 1
millidarcy in the Vicksburg sandstones because of the fine
grain size and extensive late carbonate cementation. Also,
areal extent of individual reservoirs is limited in a dip
direction by growth faults and in a strike direction by the
lenticular geometry of the sandstone bodies. Under present
criteria for geothermal fairways, the Vicksburg has minimal
potential because of inferred low reservoir deliverability,
which is constrained by low permeability and limited
reservoir continuity. If future tests indicate that lower
permeabilities are acceptable, the Vicksburg Fairway
should be reconsidered because of the presence of
extremely thick sandstone bodies.

GUIDEBOOKS

Guidebook 18. South Texas Uranium Province—
Geological Perspective, by William E. Galloway, Robert |.
Finley, and Christopher D. Henry. 81 p., 54 figs., 2 tables
{$3.00).

This guidebook was published for the field trip sponsored
by the Energy Minerals Division, American Association of
Petroleum Geologists, for the 1979 national convention in
Houston, Texas. The guidebook reviews general aspects of
South Texas uranium deposits; host geclogy of the Jackson
Group, Catahoula Formation, and Oakville Formation;
structural setting; ground-water and mineralization
history; and reclamation practices. The chapter on the
Qakville includes much material published for the first
time. Five field localities, illustrating important geologic
attributes of South Texas uranium deposits and their hosts,
provide the focus for discussions of host depositional
environments, uranium sources and mobilization,
hydrogeology of coastal plain aquifers, and exploration
potential of the younger stratigraphic section. Localities
described include the Panna Maria pits {Jackson) and the
Felder-McLean pits (Qakville}.

Guidebook 19. Cenozoic Geology of the Trans-Pecos
Yolcanic Field of Texas, Anthony W. Walton and
Christopher D. Henry, editors. 202 p. ($4.00).

This guidebook is expanded andprevised from one first

published for a conference on the Cenozoic Geology of the
Trans-Pecos Volcanic Field of Texas held May 21-23,1978, in
Alpine, Texas.

The Trans-Pecos area of Texas has been mapped as
thoroughly as any volcanic region in the United States, but
much of the work is in unpublished theses and
dissertations. Recently, specialized studies based on
existing maps have been initiated to cover a broad range of
problems of volcanic rocks. This guidebook is evidence of
the current status of such studies, most of which are also
unpublished. The conference and guidebook were
designed to promote an interchange of ideas and to present
results of research among geologists actively involved in
Trans-Pecos Texas and other geologists interested in
volcanic processes and deposits,

The guidebook emphasizes results of research on
volcanic and volcaniclastic rocks of the Trans-Pecos field,
Topics include magma generation and evolution,
petrology, sedimentation, stratigraphy, and timing of
events; studies of both the region and individual volcanic
centers are presented. Other subjects are geophysical
studies, such as seismicity, faulting, gravity surveys, and
paleomagnetism; geomorphology; economic geology:
and geothermal studies.

GEOLOGIC ATLAS OF TEXAS

Geologic Atlas of Texas, Emory Peak-Presidio Sheet,
Joshua William Beede Memorial Edition, Virgil £. Barnes,
project director. Scale 1:250,000, in full color, topographic
base ($4.00).

The Emory Peak-Presidio Sheet includes part of Presidio,
Brewster, and Terrell Counties. Mapping is mostly from
published and unpublished scurces and by ). B. Brown, N. ).
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Cepeda, and F. W. Daugherty. The map was reviewed by the
Geologic Atlas Committee of the West Texas Geological
Society and by R. K. DeFord, |. A. Wilson, 8. E. Clabaugh, D.
S. Barker, and F. W. McDowell, Department of Geological
Sciences, The University of Texas at Austin. The Emory Peak-
Presidio Sheet is a memorial edition honoring Joshua
William Beede. Dr. Beede, a distinguished paleontologist,






gasifiers as the Texaco coal gasifier, the Slagging Lurgi
gasifier, the Hygas process, the Synthane process, and the
COz-Acceptor process. Figures detailing each gasifier or
process accompany the text,

Other topics include sections on chemistry and charac-
terization of Texas lignite and the important difference
between Texas lignite “resources” and “reserves.”

The author, director of the Mining and Mineral
Resources Research Institute, makes specific recommenda-

tions for the conversion of a part of the Texas energy
economy to lignite. The recommendations detail the need
for further research into geology and depositional en-
vironments of lignite, coal ¢haracterization, and resource
assessment, as well as the need for improved mining
technology, improved combustion of lignite, and the need
to develop effective reclamation methods state-wide,
among other suggestions.

SPECIAL PUBLICATIONS

Depositional and Ground-Water Flow Systems in the
Exploration for Uranium, by William E. Galloway, Charles
W. Kreitler, and J. H. McGowen. 267 p., 12 papers with figs.
and tables ($6.00).

During the past 4 years, the Bureau of Economic Geology
has conducted, in cooperation with several State and
Federal agencies, a number of projects on the geology,
origin, and extent of uranium resources in Texas. This
volume, which was prepared in conjunction with aresearch
colloquium sponsored by the Bureau, reviews and
synthesizes the results of this research and demonstrates
their applicability to the interpretation of uranium deposits.
Chapters include discussions of fluvial, alluvial-fan, and
coastal plain depositional systems, ground-water hydrology
of depositional systems, Jackson and Catahoula systems of
the Gulf Coastal Plain, Triassic systems of north Texas,
Jurassic systems of the Colorado Plateau, and early Tertiary
systems of Wyoming intermontane basins. A topical
bibliography is also included.

Sediment Distribution, Bathymetry, Faults, and Salt
Diapirs, Submerged Lands of Texas, by J. H. McGowen and
R. A Morton. 31 p., 6 figs., 2 tables, and 7 maps {scale
1:125,000) ($8.00).

This report is the first in a series of several reports as part
of a comprehensive sedimentological, geochemical,
geophysical, and biological study of State-owned
submerged lands which began in 1976. Field work was
conducted through 1976 and 1977. Research was conducted
in cooperation with the Marine Branch of the U.S.
Geological Survey and was funded by the General Land
Office of the State of Texas.

This project will provide a detailed baseline inventory of
State-owned submerged lands prior to the anticipated
increase in offshore activities and multipurpose use of these
lands. Field data gathered for this study include (1) bottom
sediment samples, {2) geochemical samples, {3} samples of
benthic organisms, and (4} sub-bottom profiles generated
by a higher-resolution sparker system. Analyses of the
sediment, biological, and geochemical sampies, and of the
geophysical profiles will result in detailed reports on
sediment distribution, trace metal distribution, distribution
of benthic organisms, and seismic stratigraphy of Holocene
and Pleistocene deposits,

State-owned submerged lands include the inner
continental shelf, extending from the Texas Gulf shoreline
seaward for 10.36 statute miles (3 marine leagues), and the
coastal lagoons from the Texas-Louisiana border to the
Texas-Mexico border. "Sediment Distribution Bathymetry,
Faults, and Salt Diapirs, Submerged Lands of Texas" is a
preliminary report including all of the State-owned
submerged lands. The sediment distribution maps were
generated from field descriptions of approximately 6,000
shelf and lagoon samples. Bathymetric maps for lagoons

were prepared from soundings made at each sample
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station, Faults and salt diapirs were mapped on the inner
continental shelf through the use of high-resolution
sparker profiles.

The report is published in cooperation with the General
Land Office of Texas.

Land Resource Overview of the Capital Area Planning
Council Region, Texas — A Nontechnical Guide, by C. M.
Woodruff, Jr. 29 p., 25 figs., T table, 3 plates, T map ($3.00).

The Capital Area Planning Council {CAPCO) Region
comprises 10 counties in Central Texas: Bastrop, Blanco,
Burnet, Caldwell, Fayette, Hays, Lee, Llano, Travis, and
Williamson. It is a region of great physical diversity, and it
also contains areas that are experiencing rapid socio-
economic growth, This report was prepared to (1) presenta
generalized inventory of the various types of land in the
region, and (2) tabulate expected responses of the land to
selected human activities at different places. The main tool
for accomplishing these objectives isa Land Resources Map
of the region at a scale of (approximately) 1 inch equals 4
miles. This map contains 24 land resource units defined
mainly on the basis of substrate materials, landforms, and
processes that affect or are affected by human endeavors,

Besides the map and its applications to generalized land
resource evaluations, this report addresses the CAPCO
region from two other perspectives. One entails a region-
wide summary of various naturaf resources — such as soil,
water, minerals, vegetation, physiography — that are
presented in a series of schematic maps. These maps
demonstrate the existence of five natural resource areas on
the basis of the convergence of the various resource
themes. The natural resource areas provide the second
perspective for assessing the region. They allow one to
focus on the potentials and problems of intensive human
demands in an area-by-area recapitulation.

Mineral Resources of Texas. Mapping compiled by L. £,
Garner, A, £ 5t. Clair, and T, §. Evans. Scale 11,000,000, in
full color ($2.50).

The Mineral Resources of Texas map is the second part of
the Bureau of Economic Geology’s Mineral Atlas Series and
is designed to illustrate the historical and current
distribution of industrial mineral occurrences and
production sites in Texas. Distributions of major rock types
used in the mineral industry are also shown, including
limestone, dolomite, ceramic clay, nonceramic clay, iron,
sand and gravel, trap rock, granite, industrial sand, extrusive
igneous rocks, talc, salt, and sulfur.

The Mineral Atlas emphasizes the contribution that Texas
makes to the National economy. The Energy Resources of
Texas map, completed in 1976, reflected the ranking of
Texas as the largest energy producer in the U.S, Now, the
Mineral Resources of Texas map reflects Texas’ position as
one of the Nation's leading mineral producers.
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Services

BUREAU OFFICES

In November 1979, the Bureau opened a new facility in
the Tri-Towers Building, 800 West 24th Street. The Tri-
Towers Building provides an additional 12,600 square feet of
office space to accommaodate the Bureau's geothermal
programs, which are coordinated by Dr. Robert A, Morton.
In addition to geothermal research, two U.S. Geological
Survey projects, under the direction of Dr. W. E. Galloway,
are also located in the Tri-Towers Building.

This additional space brings the total Bureau operating
space te 46,000 square feet (not counting laboratory space
at Balcones Research Center). Other facilities are located in

the Geology Building on the University Campus (13,500
square feet) and in the Oetting Building at 302 Waest
Thirteenth Street (19,900 square feet).

A new telephone system will be installed in mid-January
linking all Bureau facilities via a central switchboard located
in the campus office. This system will include a microwave
link with the Balcones Research Center that will facilitate
communication with the Bureau’s laboratories there. The
number of incoming lines will be doubled, thereby
alleviating problems now caused by the overloaded system.

COMPUTER SERVICES

During 1979, the Bureau expanded its use of computer
services under the direction of Mark McClelland, computer
programmer-in-charge. Mr. McClelland, formerly
empioyed by the UT Department of Linguistics, supervises
seven pari-time workers,

Through the use of the University's DUAL CDC Cyber
170/750 computer system, the computer services staff
performs most of the computational requirements of the
Bureau. Staff duties are (1) to develop encoded data bases
for mineral resources, geochemical analyses, hydrologic

models, geopressured geothermal phenomena, as well as
biology and geology of samples collected from Texas
submerged lands and (2) to program software for statistical
analyses, modeling, and display. Additional work initiated
in 1979 includes the development of files of statewide
geophysical logs and, in the business area, files of contracts,
grants, and publication sales. Work completed in 1979
included the Mineral Industry Location System (MILS) for
Texas.

PUBLIC INFORMATION SERVICES

In addition to conducting basic and applied research
programs, the Bureau of Economic Geology provides a
variety of advisory, technical, and information services
related to the geological, mineral, and land resources of the
State. These services are available to individuals,
companies, and governmental bodies and agencies. Staff
members respond to individual requests for information
received daily by letter and phone, and from visitors. In
particular, two members of the Bureau’s research staff
respond to the many requests for information from the
general public.

Roselle Girard handles many of the written requests for
information on Bureau programs, publications, and general
Texas geology, and responds to a steady flow of visitors

seeking available information. She is in charge of the
Reading Room, which is located in the Bureau’s offices on
the fifth floor of the Geology Building on the main campus
of The University of Texas at Austin. This facility is open to
the public and houses a variety of publications pertinent to
Texas geology and natural resources,

L. E. Garner responds to requests for rock and mineral
identification and handles all public-sample testing in
cooperation with the Mineral Studies Laboratory. He also
coordinates the Bureau's participation in the review of
environmental impacl statements and similar preliminary
project reports as part of the interagency cooperation
necessary for complete and adequate review of proposed
State projects.

MINERAL STUDIES LABORATORY

The Mineral Studies Laboratory at Balcones Research
Center provides measurement and evaluation of geological
and biological materials and water samples for Bureau of
Economic Geology research projects.

This past year, the Mineral Studies Laboratory greatly
increased its capability and efficiency in the area of multiple
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element and trace inorganic analysis. Among reasons for
the increased accuracy and output are {1) installation and
operation of the inductively coupled plasma emission
spectrometer {ARL), which is equipped with PDP-1]
computer with floppy disc memory system for data storage
and processing; (2) installation of the Farrand Mark |
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RESEARCH STAFF

FORMER DIRECTOR BECOMES
PRESIDENT OF THE
UNIVERSITY

Dr. Peter T. Flawn, 21 years with the Bureau of Economic
Geology and its fifth director from 1960 to 1970, assumed
the Presidency of The University of Texas at Austin in
Septermnber 1979. He was appointed to the post by the Board
of Regents in February.

Flawn's research at the Bureau of Economic Geology
emphasized economic, structaral, and environmental
geology, areas on which he published extensively. In 1970,
Dr. Flawn left the Bureau of Economic Geology to become
Vice President for Academic Affairs for the University; in
1972 he was named Executive Vice President at The
University of Texas at Austin, and later that year was
appointed President of The University of Texas at San
Antonio. a post he held for five years.

In 1978 Dr. Flawn was named Leonidas T. Barrow
Professor of Mineral Resources; he aiso serves as Professor
of Public Affairs in the LBJ School of Public Affairs.

In addition to a distinguished career in research,
teaching, and administration, Flawn has long been active in
professional affairs and national issues of public policy.

The Bureau of Economic Geology salutes its former
member and director, Peter Flawn, in his assumption of the
Presidency of The University of Texas at Austin.

SPECIAL RECOGNITION FOR
BUREAU SCIENTISTS

Four research scientists of the Bureau of Economic
Geology were cited for excellent presentation of ascientific
paper at several 1979 professional meetings.

Two scientists won awards at the joint annual meeting of
the Society of Economic Paleontologists and Mineralogists
and the American Association of Petroleum Geologists held
in Houston, Texas. C. Robertson Handford received the
SEPM “Excellence of Presentation Award” for his paper
entitled “Lower Permian facies tracts and evolution of
carbonate shelf margins, Palo Duro Basin, Texas
Panhandle.” Handford’s paper was chosen from the 310
papers accepted for presentation by SEPM. William E.
Galloway won the “Energy Minerals Division Best Paper
Award” within AAPG presentations. Galloway's paper,
“Qakville Formation of Texas Coastal Plain — depaositional
systems, composition, structure, geohydrology, and
uranium mineralization,” was among 24 papers accepted in
1979 by this newly created division of AAPG,

Mark W. Presley won the “A. I. Levorsen Memorial
Award” for presenting “Lower Pennsylvanian alluvial to
delta plain facies in northern West Virginia and their
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relationship to the occurrence of coal” at the annual
meeting of the Eastern Section of the American Association
of Petroleurn Geologists in Cleveland, Ohio,

Charles D. Winker received the “‘First Best Paper Award”
for the 29th annual meeting of the Gulf Coast Association of
Geological Societies in San Antonio. The paper was titled,
‘“Late Pleistocene fluvial-deltaic deposition, Texas Coastal
Plain and shelf.” There were 28 papers given at the GCAGS
meeting.

OCS ADVISORY BOARD

Upon the recommendation of Governor William P.
Clements, Jr., W. L. Fisher and E. G. Wermund were
appointed by Secretary of Interior Cecil D, Andrus to serve
on that department’s Quter Continental Shelf Advisory
Board. Dr. Fisher represents Texas on the Policy Committee,
which examines national issues resulting from leasing oil
and gas exploration tracts on the Quter Continental Shelf.
Voting representatives come from all those states having a
boundary contiguous with United States submerged lands.

Dr. Wermund serves Texas on the Gulf Coast QOuter
Continental Shelf Technical Working Group Committee,
which studies leasing impacts on private and public
properties of Texas, Louisiana, Mississippi, Alabama, and
Florida. This group will recommend exploration leasing
schedules in the Gulf to the Bureau of Land Management.

NATIONAL ENERGY POLICY ISSUES

On April 25, 1979, Governor William P. Clements, Jr.,
requested of The University of Texas at Austin President
Lorene L. Rogers that the University’s Council on Energy
Resources conduct an objective analysis of current national
energy policy issues, with particular regard to the
President’s energy proposals of April 1979,

A summary document, prepared by W. L. Fisher,
Director of the Bureau of Economic Geology, and Walt W.
Rostow, professor of economics and history, was trans-
mitted to the Governor in early May. A comprehensive
report, containing 10 individual reports plus an overview,
was presented to the Governor and made available to the
public in June,

The Council on Energy Resources is a University-wide
coordinating body consisting of the Director of the Bureau
of Economic Geology, as Chairman, Dean of the School of
Business, Dean of the LBJ School of Public Affairs, Dean of
the Law School, Director of the Center for Energy Studies,
and Chairman of the Department of Economics,

The Council’s June report was third in a series of reports,
also requested by the Governor and dealing with national
energy policy issues,



TEXAS MINING AND MINERAL
RESOURCES RESEARCH INSTITUTE

On September 15, 1978, a new Mining and Mineral
Resources Research Institute was established as an
administrative unit of the Bureau of Economic Geology.
This Institute and similar institutes in a number of other
states were provided for in Title Il of the Federal Surface
Mining Control and Reclamation Act of 1977.

The Institute functions both in research andin training.
Funding, authorized through 1983 by the Act, is provided by
the U.5. Department of the Interior, Office of Surface
Mining Reclamation and Enforcement, Federal funds for
research grants and for fellowships and scholarships are
provided: funds for operation of the Institute are matched
by The University of Texas at Austin. Creation and funding
of the Institute have permitted new research directionsand
have facilitated the integration, enlargement, and more
direct focus of existing mining and research and training
programs.

The first Director of the Institute, Dr. W, C. J. van
Rensburg, assumed duties on February 1, 1979. He also
serves as an Associate Director of the Bureau of Economic
Geology, and as a professor in the Department of
Geological Sciences. Dr. van Rensburg, a native of
Bloemfontein, South Africa, holds B.5c., B.Sc. {Honors),and
M.Sc. degrees in geology from Pretoria University and a
Ph.D. degree in geology from the University of Wisconsin,
He was formerly Head of the Department of Geosciences at
West Texas State University, His professional background
includes experience as British Petroleum Professor of
Energy Economics at Rand Afrikaans University and
Director of the Institute for Energy Studies at that
University; Technical Director of the South African
Minerals Bureau, Department of Mines; Head of the
Economics and Costing Division of the South African
National Institute for Metallurgy: Deputy Director of the
South African Department of Planning and the
Environment; and Senior Geologist with the South African
Geological Survey. He is the author and co-author of
numerous articles, reports, and books on mineral resources
and mineral economics.

A Mining and Mineral Resources Research Committee
has been established, consisting of the President of The
University of Texas at Austin, the Executive Vice-Chancellor
for Programs of Texas A&M University, and a Member of
the Railroad Commission of Texas. The committee solicits
research proposals and nominations for student fellowships
and scholarships, and makes recommendations to the
Institute Director for fund allocations., On the basis of the
recommendations of the committee, the Institute has
decided to give priority to research aimed at the optimum
utilization of Texas near-surface and deep-basin lignites,
the State’s uranium resources, and the development of the
base metals and minerals industry. The Institute has also
initiated research into global resources and reserves of
strategic metals and minerals, with particular reference to
the growing dependence of the United States on imported
sources of these materials. In its graduate training, the
Institute has emphasized the development of a multi-
disciplinary program in resource economics.

The Institute published three reports during 1979 in the
Bureau of Economic Geology Publication Series, and a
number of additional papers are in press. Additional
funding has been secured through the Texas Energy and
Natural Resources Advisory Council and the U.S.
Geological Survey,
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NEW RESEARCH STAFF MEMBERS

The Bureau research staff increased in 1979 with the
addition of 1 research scientist and 24 research scientist
associates. The diverse educational and professional
backgrounds of these new staff members have measurably
strengthened the Bureau’s overal! research capabilities.

Kinji Magara

Dr. Kinji Magara jeoined the Bureau as a Research Scientist
in October 1979. He is currently assisting with the
evaluation of hydrocarbon resources of the Frio Formation.
Dr. Magara received a B.S. degree in geology in 1959 and a
Ph.D. in geology in 1967, both from Kyoto University, Japan.
He has more than 17 years experience in the petroleum
industry and several years in academic research. Dr. Magara
holds professional membership in the American
Association of Petroleum Geologists, Canadian Society of
Petroleum Geologists, Canadian Well Logging Society, and
Japanese Association of Petroleurn Technologists, and is a
Registered Professional Geologist in Alberta, Canada,

Dr. Magara has published more than 45 papers, abstracts.
and reports and over the years has given more than 35
invited talks. He has published a well-received book
entitled Compaction and Fluid Migration — Practical
Petrofeum Geology. A second book, Petroleum Migration
and Accumulation, is nearly complete,

Olusegun K. Agagu

Dr. Olusegun K. Agagu joined the Bureau staff as a
Research Scientist Associate in July 1979. He previously
served in that capacity from 1974-1975. He is currently
working on subsurface stratigraphy and structural
reconstruction of the East Texas Basin as part of an
evaluation of salt domes for nuclear waste disposal.

Dr. Agagu received a B.S. degree in geology from the
University of Ibadan (Nigeria), an M.A. degree in geology
from The University of Texas at Austin, and a Ph.D. in
geology from the University of Ibadan. Before returning to
the Bureau of Economic Geology this last time, Dr. Agagu
was a Lecturer at the University of Ibadan, where he taught
petroleum geology, stratigraphic principles, stratigraphy of
Nigeria, sedimentology, and depositional processes,

Alan B. Alhades

Mr. Alan B. Alhades joined the Bureau as a Research
Scientist Assoctate in January 1979. Since that time he has
been involved in analyzing well data for salt dissolution in
the Texas and New Mexico High Plains toward production
of maps and cross sections. He also maintains a system of
collecting and processing datarelated to modern erosion of
the Texas High Plains. Mr. Alhades received a B.S. in
geology from the State University of New York at
Binghamton in 1978.

Randy L. Bassett

Dr. Randy L. Bassett joined the Bureau as a Research
Scientist Associate in September 1979. Dr. Bassett currently
works on the West Texas Waste lsolation project and heads
a team of investigators responsible for analyzing the
regional and site-specific hydrology and geochemistry of
the Palo Duro and Dalhant Basins. Before coming to the
Bureau, Dr. Bassett worked for the U.5. Geological Survey.

Dr, Bassett received a B.5. in geology with a minor in
chemistry from Baylor University in 1971, an M.S. in
geochemistry from Texas Tech University in 1973, and a
Ph.D. in envireonmental geachemistry in 1976 from Stanford
University.



Dr. Bassett is a member of the American Chemical
Society, the American Geophysical Union, the Baylor
Geological Society, the Clay Mineral Society, the
Geochemical Society, and the Society for Environmental
Geochemistry and Health.

Mary A. Bauer

Ms, Mary A, Bauer started with the Bureau in September
1977 as a Research Scientist Associate and remained until
February 1978, when she left to work for private industry. In
September 1979, she returned to the Bureau. Ms, Bauer’s
current project is evaluating uncertainties associated with
coal resource-reserve estimations. She received a B.A. in
1975 and an M.A. in 1976, both in geology, from Rice
University.

Robert W. Baumgardner

Mr. Robert W. Baumgardner, Jr., was promoted to
Research Scientist Associate in May 1979 after previously
working at the Bureau as a Research Scientist Assistant on
two occasions. Mr, Baumgardner received a B.A. from The
University of Texas at Austin in August 1974, with special
honors in zoology. In May 1979, he received an M.A, in
geology with a thesis emphasizing geomorphology and
hydrogeology.

Mr. Baumgardner currently assists on a Landsat project
using satellite imagery of the Texas surface and on the West
Texas Waste Isolation project, which investigates the
potential of the Palo Duro Basin as a repository for nuclear
waste.

Michael S. Bumpass

Mr. Michael S, Bumpass is currently assigned as a
Research Scientist Associate to the National Uranium
Resource Evaluation Project (NURE), serving as a field
geologist for the Wichita Falls, Texas, Quadrangle. His
previous Bureau experience includes serving as a rock
processor for chemical analysis at Balcones Research
Center. Mr, Bumpass received a B.5. degree in geology
from The University of Texas in July 1978 and joined the
Bureau staff in April 1979,

Owen R. Dix
Mr. Owen R. Dix, who is currenily working on detailed
analysis of stream drainage over dome and non-dome areas
and the study of lineaments in East Texas, joined the Bureau
staff in January 1979 as a Research Scientist Associate, Mr.,
Dix received a B.Sc. in geology in 1976, and an M.Sc. in
geology in 1979 from the University of Natal, Pietermaritz-
burg, South Africa. He is a member of the Society of
Economic Paleontologists and Mineralogists, and the

Geological Society of South Africa.

Deborrah A. Garcia

Ms. Deborrah A. Garcia worked for the Bureau in July
1977 as a Laboratory Research Assistant. She was promoted
to Research Scientist Associate after receiving her B.S. in
geophysics from The University of Texas at Austin in July
1979. Her work involves geophysical processing and
interpretation of seismic and sonic log data for study of
geophysical aspects of geothermal geopressured site
selection in the Gulf Coast.

Abato John Garza
Mr. Abato John Garza joined the Bureau as a Research
Scientist Assistant in May 1979. In September, he was
reclassified as a Research Scientist Associate. Mr, Garza
worked for the Bureau as a Laboratory Research Assistant in
1976. He received a B.S. in geology from The University of
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Texas at Austin in August 1978 and is currently working on
the West Texas Waste Isolation project.

David W, Harris

Mr. David W. Harris joined the Bureau Staff as a Research
Scientist Associate in May 1979. His current work involves
the interpretation of seismic, gravity, and well data for the
East Texas Waste Isolation project. Mr. Harris received aB.S.
in geology from The University of Texas at Austin in May
1979. He is a member of the American Association of
Petroleum Geologists, Society of Economic Geologists, and
the American Institute of Mining, Metallurgical and
Petroleum Engineers.

Ann D. Hoadley

Ms. Ann D. Hoadley began at the Bureau in January 1979
as a Laboratory Research Assistant. In fuly 1979 she was
promoted to Research Scientist Associate after receiving a
B.S. in geology from The University of Texas at Austin, Ms,
Hoadley is currently participating in the study of salt
dissolution in the Palo Duro Basin of the Panhandle of
Texas, using electric logs to identify such zones, to construct
cross sections, and to project rates of salt dissolution. She is
a member of the Austin Geological Society.

Rory C. Howard
M, Rory C. Howard is currently working on the West
Texas Waste lsolation project and is responsible for the
collection of weather and geomorphic data in the Texas
Panhandle. Mr. Howard joined the Bureau in July 197%as a
Research 5cientist Associate. He received a B.S. in geology
from Eastern New Mexico University in 1974.

David Mathew

Dr. David Mathew received a B.S. degree in April 1973
and an M.5. degree in May 1975 from the University of Natal
in South Africa. In December 1977, he received a Ph.D. from
the University of South Carolina. Dr. Mathew hasbeen with
the Bureau since September 1979 as a Research Scientist
Associate. He works on a project, sponsored by Electric
Power Research Institute {EPRI), estimating uncertainty in
coal resource and cost estimates. This entails the
development of a conceptual model for characterizing
uncertainty in coal resource estimates based on geological,
chemical, and statistical analysis of bore-hole data from the
Texas Gulf Coast Tertiary Basin.

Dr. Mathew was formerly associated with Westmoreland
Coal Company in Crab Orchard, West Virginia, as Director
of Coal Geology. He is the author of numerous publications
and is a member of the Geological Society of South Africa.

Kathy McGillis

Ms. Kathy McGillis, who became a Research Scientist
Associate for the Bureau of Economic Geology in January,
worked for the Bureau previously on two occasions as a
Research Scientist Assistant. Ms. McGillis" current
responsibility with the Bureau is with the West Texas Waste
Isolation project. She attended Georgia State University in
Atlanta and The University of Texas at Austin, where she
obtained a B.S. in geology in 1977.

Kitty L. Milliken

Ms. Kitty L. Milliken rejoined the Bureau as a Research
Scientist Associate in June 1979. She had previously worked
for the Bureau in the summer of 1977 as a Research Scientist
Assistant, Ms. Milliken received a B.A. degree in geology
from Vanderbilt University in spring 1975, In December
1977, she received an M.A, in geology from The University
of Texas at Austin.
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Continuing Engineering 5tudies and College of
Engineering, The University of Texas at Austin, and U.5,
Department of Energy, p. 19-20.
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waste in East Texas salt domes: presented before Rotary
Club, Palestine, Texas.

William A, White

Application of Landsat data in the Texas Panhandle and
the Texas Coastal Zone: presented before representatives
of the People's Republic of China during their visit to the
Texas Natural Resources Information System.

Delineation of wetlands along the Texas Coastal Zone:
presented at a meeting of the Texas State agencies
concerning Texas guidelines for the National Wetlands
Inventory (sponsored by the Bureau of Economic Geology),
Austin, Texas.

The role of land and water resource investigations in
land use planning in the Texas Coastal Zone: presented
before Coastal Zone management class, School of
Architecture, The University of Texas at Austin, Austin,
Texas.

C. M. Woodruff, jr,

Beyond the Marlin Well—regional aspects of low-
temperature geothermal resources in Texas: presented at
the Rotary Club, Marlin, Texas.

Geothermal energy from ground water—a potential
low-temperature resource along the margins of the Gulf
Coast Plain and the Mississippi Embayment: presented at
“‘Rural America; Energy Needs and Alternatives,” American
Association for the Advancement of Science (sponsored by
the American Association for the Advancement of Science:
Sigma Xi; the Scientific Research Society; the Joint
Educational Consortium of Henderson State University and
Ouachita Baptist University; the Arkansas Academy of
Sciences; the State of Arkansas; the State of Louisiana; the
State of Oklahoma; the State of Texas), Arkadelphia,
Arkansas.

Projects and progress of the Bureau of Economic
Geology: presented at the Soil Survey Work—Planning
Conference {sponsored by the L.5. Soil Conservation
Service, Texas Agricultural Experiment Station, and Texas
Agricultural Extension Service of Texas A & M University),
College 5tation, Texas.

Stream piracy near the Edwards Plateau: presented at
Baylor University (sponsored by the Department of
Geology), Waco, Texas.

CONGRESSIONAL, LEGISLATIVE, AND
SPECIAL TESTIMONY

Bureau of Economic Geology staff members are invited
to testify as expert witnesses by Federal and State legislative
committees and agencies when resource and
environmental matters are under consideration. During
1979, Bureau geologists appeared before the following:

Texas Energy Advisory Council —W, L. Fisher (testimony
given: “Lignite Development in Texas™).

Texas Energy Advisory Council — W. L. Fisher, with
W. W, Rostow (testimony given: “The Energy Situation in
Light of the Iranian Crises”).

Texas House of Representatives, Committee on Energy
Resources — W, L. Fisher (testimony given: "“Texas Qil and
Gas Reserves and Resources”),

Texas House of Representatives, Committee on Natural
Resources — E. G. Wermund (testimony given: “The
Relation of Texas and National Nuclear Waste Programs™).

Texas House of Representatives, Committee on Ways
and Means — W. L. Fisher (testimony given: “Uranium
Reserves in Texas’).
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Texas Senate, Subcommittee on Energy — W. L. Fisher
ftestimony given: “Energy and Regulation™).

Texas House of Representatives, Subcommittee on
Energy Resources —E. G. Wermund (testimony given: “The
Significance of Texas and National Nuclear Waste Isolation
Programs”™).

Texas Senate, Committee on Natural Resources —E. G.
Wermund (testimony given: *‘A Brief Summary of Texas and
National Nuclear Waste lsolation Programs”).

LS. Department of Transportation — W, L. Fisher
(testimony given: “Projected Terminal Volumes Through
the Texas Deep-Water Port Facility™}.

U.5. House of Representatives, Subcommittee on
Energy and Power, Committee on Interstate and Foreign
Cormmerce — W. L. Fisher, with William P. Hobby, Mack
Wallace, and W. W. Rostow (testimony given: “QOil
Decontrof".

L.S. Senate, Committee on Energy and Natural
Resources — W. L. Fisher, with William P. Hobby, Mack
Wallace, and W, W. Rostow (testimony given: “National
Energy Policy™).

U.5. Senate, Committee orn Governmental Affairs —
W. L. Fisher, with Mack Wallace (testimony given: “Natural
Gas Policy Act™).

COMMITTEE SERVICES, OFFICES,
AND OTHER PROFESSIONAL
RESPONSIBILITIES

Virgil E. Barnes

Co-leader of a field trip prepared on the economic
geology of south-central Texas, Gulf Coast Association of
Geological Societies Annual Meeting, San Antonio.

Don Behout

Member of the Membership Committee. American
Association of Petroleum Geologists.

Member of the Publication Committee, Society of
Economic Paleontologists and Mineralogists,

Vice President of the Austin Geological Society.

L. F. Brown, Jr.

Associate editor, American Association of Petroleum
Geologists Bulletin.

Co-chairman, Seismic Stratigraphy Session, Offshore
Technology Conference, Houston.

Member of Continuing Education Program, American
Association of Petroleum Geologists.

Marianne M. Dodge
Member of the Public Relations Committee, Austin
Geological Society.

Shirley P. Dutton

Judge of presentations, American Association of
Petroleum Geologists/Society of Economic Paleontologists
and Mineralogists Annual Meeting, Houston.

Member of the Entertainment Committee, Austin
Geological Society.

Marc B. Edwards

Judge of presentations, American Association of
Petroleumn Geologists/Society of Economic Paleontologists
and Mineralogists Annual Meeting. Houston.

Judge of presentations, Gulf Coast Association of Geo-
logical Societies, 29th Annual Meeting, San Antonio.



Robert [. Finley

Alternate member of the Texas Mapping Advisory
Committee.

Member of the Remote Sensing and Cartographic
Committee of the Texas Natural Resources Information
System Task Force.

Vice-chairman and member (through June 1979} of the
Citizens Board of Natural Resources and Environmental
Quality of Austin, Texas,

Ww. L. Fisher

Chairman of Fxecutive Commiitee, Council on Energy
Resources, The University of Texas at Austin.

Chairman of Governmental Liaison Committee,
Association of American State Geologists.

Distinguished Lecturer, American Association of
Petroleum Geologists.

Lecturer for Continuing Education Program, American
Association of Petroleum Geologists.

Member of Academic Liaison Committee, American
Association of Petroleum Geologists.

Member of Advisory Board, Center for Energy Studies,
The University of Texas at Austin.

Member of Advisory Committee on Energy Research,
Association of American Universities.

Member of Advisory Committee, Institute for Latin
American Studies, The University of Texas at Austin.

Member of Advisory Council for Marine Science and
Technology, Texas A & M University.

Member of Advisory Group,
University.

Member of Advisory Panel on Stockpile Disposal
Policies, 1.5. General Services Administration.

Member of Environmental Geclogy Committee,
American Institute of Professional Geologists.

Member of Executive Board, American Institute of
Professional Geologists.

Member of Executive Committee, Geology Foundation,
The University of Texas at Austin.

Member of General Exploration Affairs Committee,
American Petroleum Institute,

Member of Geothermal Industrial Advisory Committee,
the Railroad Commission of Texas and U.5. Department of
Energy.

Member of Government, Energy, and Mineral Affairs
Committee, American Institute of Mining, Metallurgical,
and Petroleum Engineers.

Member of Lignite Research, Development, and
Demonstration Committee, Texas Energy Advisory Council.

Member of Marine Geology Committee, American
Association of Petroleum Geologists.

Member of Mineral Resources Committee, National
Association of State Universities and Land Grant Colieges.

Member of National Executive Committee, American
Institute of Professional Geologists.

Member (ex officio) of Natural Resources Council, State
of Texas.

Member of Nominating Committee, Geological Society
of America.

Member of Nuclear Energy Committee, Texas Energy
Advisory Council.

Member of Nuclear Waste Committee, Association of
American State Geologists.

Member of Policy Advisory Board, Outer Continental
Shelf, U.S. Department of the Interior.

Member of Public Affairs Committee, Association of
American State Geologists.

Member of Publications Committee, Society of
Economic Geologists, Inc.

Southern Illinois

39

Member of Publications Policy Committee, The
University of Texas at Austin,

Member of Renewable Resources Committee,
Southern States Energy Board.

Member of Research Committee, Interstate Mining
Compact Commission.

Member of Research Committee,
Compact Commission.

Member of Task Force, National Plan of Action to
Combat Desertification, U.5. Department of the Interior,

Member of Technical Program Committee
{AAPG/OTC), American Association of Petroleum
Geologists.

Member of Texas Energy Advisory Committee, Texas
Energy Advisory Council,

Member of Texas Energy and Natural Resources
Advisory Council.

Member of Texas Mapping Advisory Committee.

Member of University Coordinating Committee, Texas
Energy Advisory Council.

President of Texas Section, American
Professional Geologists.

Vice President, Association of American 5tate
Geologists.

Interstate  Oil

Institute of

William £. Galloway

Elective member, Advisory Council, Department of
Geological Sciences, The University of Texas at Austin.

Leader/organizer of a field trip to South Texas Uranium
Province, American Association of Petroleum Geologists
National Meeting, Energy Minerals Division, Houston.

Lecturer for the American Association of Petroleum
Geologists Seismic Stratigraphy School, Jackson Hole,
Wyoming, and London, England,

Member of the Academic Advisory Committee, Texas
Mining and Minerals Resource Research institute.

Member of the Liaison Committee, American
Association of Petroleum Geologists, Offshore Technology
Conference, Houston, Texas,

L. Edwin Garner

Co-leader of field trip, “Urban Hydrology and Other
Environmental Aspects of the Austin Area,” Austin
Geological Society.

Field trip leader, Pleistocene Tertiary field trip in the
Beaumont Sheet area for Union Carbide Field Geologists.

Member, National Steering Committee, Highway
Geology Symposium.

Edgar H. Guevara )
Delegate (representing Venezuela}, House of
Delegates, American Association of Petroleum Geologists.
Judge of presentations, American Association of
Petroleum Geologists/Society of Econemic Paleontologists
and Mineralogists Annual Meeting, Houston,

Thormas C. Gustavson

Member of the Resource Group for the Texas Advisory
Committee on Conservation and Environmental Education,
Texas Education Agency.

Christopher D. Henry

Co-leader of a field trip to South Texas Uranium
Province, American Association of Petroleum Geologists
National Meeting, Energy Minerals Division, Houston.

David K. Hobday
Chairman of Technical Program Committee, Austin
Geological Society.







ACADEMIC COURSES
Department of Geological Sciences, The University of Texas
at Austin

L. F. Brown, Jr. and Milo Backus — Seismic Stratigraphy
(Geology 391).

William E. Galloway and W. R. Kaiser — Sedimentary
Economic Geology (Geology 391). )

Charles W. Kreitler — Hydrogeology (Geology 391c¢).

W. C. J. van Renshurg — Geology of Energy Resources
{Ceology 368B).

Department of Mineral Development Engineering,
University of Tokyo, Tokyo, Japan
Kinji Magara — Petroleum Migration,

Department of Marine Science and Technology, Tokai
University, Shimizu, Japan
Kinfi Magara — Primary Qil Migration.

SHORT COURSES
American Association of Petroleum Geologists

Don Bebout — Carbonate Core-Logging Exercise —
Recognition of Carbonate Facies and Depositional
Environments {presented at Austin, Houston, and Salado,

Texas).
Don Bebout (with G. H. Moare, G. Davies, P, Scholle,
and H. Wardlow) — Geology of Carbonate Porosity

{presented at the Annual Meeting. American Association of
Petrofeurn Geologists/Society of Economic Paleontologists
and Mineralogists, Houston).

L F. Brown, jr, —"‘Seismic Stratigraphy and Depositional
Systems,” Continuing Education Schools on “*Stratigraphic
Interpretation of Seismic Data,” sponsored by American
Association of Petroleumn Geologists, presented in London,
September 1979, and Jackson Hole, August 1979.

William E. Galloway ~— Depositional Systems in Explora-

tion for Sandstone Stratigraphic Traps {presented in
Midland and Houston, Texas, and at Kansas Geological
Society, Wichita, Kansas).

R. G. loucks — American Association of Petroleum
Geologists Exploration School {presented in San Antonio).

Other societies and associations

L. F. Brown, Jr. — “‘Depositional Systems and Seismic-
Stratigraphic Interpretation,” {presented before University
of Houston School on Geophysics for Geologists, May 1979;
Australian Minerals Foundation, Adelaide, July 1979;
Edinburgh Geologic Institute (Geological Survey of Great
Britain}, Edinburgh, October 1979; and Yacimientos
Petroliferos Fiscales, Buenos Aires, November 1979).

David K. Hobday — Depositional Systems and Mineral
Exploration (presented before Geological Society of South
Africa, Cape Town and Stellenbosch, South Africa).

Kinji Magara — Petroleum geology (presented at Kyoto
University, Department of Geology and Mineralogy, Kyoto,
Japan}.

CONTINUING EDUCATION
College of Engineering, The University of Texas at Austin;
The University of Texas, Permian Basin

William E. Galloway — Reservoir Heterogeneity and
Hydrocarbon Recovery.

WORKSHOPS
Bureau of Economic Geology, Department of Geological
Sciences, and Geology Foundation, The University of Texas
at Austin
Don Bebout — Carbonate Workshop—Recent and
Ancient Environments for Explorationists and Engineers,
A. R. Gregory — Guest Lecture on “Rock Physics in
Seismic Interpretation’ by invitation of Professor Backus,
Geology 365M,

SUPPORT STAFF

ADMINISTRATIVE/SECRETARIAL

The administrative/secretarial staff fulfills an important
role in achieving the goals of the Bureau. These staff
members are, inmany respects, the Bureau’s closest contact
with a majority of the public. As Bureau research programs
grow in numbers and complexity, staff members help with
aspects of program administration and complete an ever-
increasing volume of secretarial tasks for the day-to-day
operation of the Bureau. Mrs. Eloise Hill, Executive
Assistant, coordinates the work of the ad ministrative/secre-
tarial staff.

CARTOGRAPHY

James W. Macon, Chief Cartographer, directs the work of
the Cartography Section for the Bureau. Much of the
Bureau’s reputation in the areas of geologic and land
resource mapping is a reflection of the excellent
cartographic support provided by these staff members.
Besides the high-quality full-color map products which are
the hallmark of the Cartography Section, the present staff
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also produces a full range of other maps, illustrations, slide
copy, and display materials.

PHOTOGRAPHY

David Stephens provides technical photographicsupport
for the Bureau's publications, lectures and public
addresses, and research projects. Most of the photographic
work consists of slides, cover photos, and text photos.

PUBLICATIONS PREPARATION

A central part of the Bureau's function as a public
geological research organization is to make available the
results of its research programs, This is accomplished chiefly
by means of its publications. Preparing Bureau reports for
publication involves manuscript typing and composing,
editing, graphics design, and layout.

Lucille Harrell coordinates the work of the manuscript
typing and composing section. Susann Doenges directs the
editorial staff. Judy Culwell, under the direction of Chief
Cartographer James W, Macon, designs the publications
and prepares final camera-ready copy.
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Dr. William L. Fisher, Director
Dr. L. F. Brown, Jr., Associate Director
Dr. Willem C. J. van Rensburg, Associate Director (Bureau)
Director {Texas Mining and Mineral Resources Research Institute)
Dr. E. G. Wermund, Associate Director
Dr. Robert A, Morton, Coordinator, Geothermal Research
Douglas C. Ratcliff, Assistant Director
Hoise Hill, Executive Assistant

RESEARCH SCIENTISTS

Dr. Virgil E. Barnes
Dr. Don G. Bebout
Dr. Marc B. Edwards
Dr. Robert ). Finley

Dr. william E. Galloway
Dr. Edgar H. Guevara

Dr. Thomas C. Gustavson
Dr. Christopher D. Henry

Dr. Clara L. Ho

Dr. David K. Hobday
Dr. William R. Kaiser
Dr. Charles W. Kreitler

Dr. Robert G, Loucks

Dr. Kinji Magara

Dr. loseph H. McGowen

Dr. Charles M. Woodruff, fr.

RESEARCH SCIENTISTS ASSOCIATES

Linda S. Adair

Dr. Olusegun K. Agagu
Alan B. Alhades
Richard L. Andersen
Elizabeth A. Badger
Joyce M. Basciano
Mary A. Bauer

Dr. Randy L. Bassett
Robert W. Baumgardner, Jr.
Michael E. Bentley
Michael 5, Bumpass
Thomas R. Calnan

S. Christopher Caran
Edward W. Collins
Owen R. Dix
Marianne M. Dodge
Timothy W. Duex
Shirley P. Dutton
Graham E. Fogg

Katherine E. Fonken
Deborrah A, Garcia
L. Edwin Garner

A. John Garza
Christine R. Gever
Alice B. Giles
Roselle M. Girard
James K. Gluck
George E. Granata
A. Ray Gregory
Scon Hamlin

Dr. C. Robertson Handford
David W. Harris
Ann D. Hoadley
Rory C. Howard
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Lee A, Jirik

Russell S. Kimble
Lloyd W. La Brie

Thomas G. Littleton
fames L. Lockley

Dr. David Mathew
Dawn G. McKalips
Mary W. McBride
Kathy A, McGillis
Douglas A. McGookey
Mary K. McGowen
Kitty 1. Milliken
Suzanne M. Montano
James R. Morabito
Homer H. Pachecano
David A. Pass

Jan S, Posey

Dr. Mark W. Presley
Betty C. Ragland

Paul Ramondetta
Florette S. Reeder
Debra L. Richmann

Ray 5. Risner
Michael P. Roberts
Floyd G. Rose, r.
Steven |. Seni

Roger D. Sharpe
William W. Simpkins
Charles D. Smith
Gary E. 5mith
Jeffrey A. Songer
willard R. Stearns
Susan . Tewalt
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Bonnie R, Weise
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Becky S. Wiggins
lohn C, Wilson
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