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During the past year, the mineralogy and chemical
composition of clays and feldspars beneath, within, and
above Permian bedded evaporites in the Palo Duro
Basin, Texas Panhandle, and the mineralogy and
chemical composition of clays in evaporite strata from
the Midland and Delaware Basins, West Texas, were
determined to document diagenetic reactions. Laboratory
experiments were then designed to simulate physical
and chemical conditions in evaporite environments, and
standard reference minerals were reacted with various
solutions to quantify the geochemical conditions of
evaporite diagenesis.

Results of the field studies indicate that detrital,
aluminum-rich clays are altered to magnesium-rich

varieties such as chlorite/smectite and corrensite. The
detrital feldspar assemblage contains subequal amounts
of plagioclase and potassium feldspar, whereas feldspars
in evaporite strata are nearly stoichiometric potassium
feldspar. Geologic and radiometric (Rb/Sr) evidence
suggests that clay and feldspar alteration occurs syn-
depositionally; elevated temperatures associated with
deep burial are not required for extensive diagenesis of
either clay or feldspar minerals. Experimental results
demonstrate that high brine salinity {concentration to
halite saturation) is unnecessary for diagenetic reactions
to proceed; seawater concentrated only to gypsum
saturation is sufficient to alter detrital silicate minerals.

Contract and Grant Support

The Bureau maintains formal and informal cooperative
arrangements with several governmental entities. Parts of the
Bureau's research program are conducted under University of
Texas contracts and grants with Federal, State, and private
organizations.

Contract-management personnel prepare proposals and
budgets, negotiate contracts, and monitor expenditures. During
the contract period, technical and financial reports are
distributed at monthly, quarterly, and annual intervals. In 1990,
the following 70 contracts, each of which had reporting
requirements, were active at the Bureau:

Federal

“Annex | to the Agreement ‘Relating to Fossil Energy
Resource Characterization, Research, Technology Develop-
ment and Technelogy Transfer’”: supported by the U.S.
Department of Energy through the Office of the Governor.

“Assessment of the Sand Resources of Heald and Sabine
Banks, Texas Exclusive Economic Zone”: supported by the
Marine Minerals Technology Center, University of Mississippi.

“Characterization of Facies and Permeability Patterns in
Carbonate Reservoirs Based on Cutcrop Analogs™: supported
by the U.S. Department of Energy.

“Computerized Calculation of Lignite Resources, Jackson
and Wilcox Trends, South Texas”: supported by the U.S,
Geological Survey, U.S. Department of the Interior.

“Consolidated Research Program: U.S. Gulf Coast
Geopressured-Geothermal Program™: supported by the U.S.
Department of Energy.

“Develop Guidelines for Wellhead Protection Areas in
Confined Aquifer Settings™: supported by the U.S. Environ-
mental Protection Agency.

“Geologic Mapping of the Big Bend State Natural Area™
supported by the U.S. Geological Survey, U.S. Department
of the Interior.

*Geologic Studies of West Texas Bedded Salt Deposits”:
supported by the U.S. Department of Energy.
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“Identification of Sources of Ground-Water Salinization
Using Geochemical Techniques™: supported by the U.S.
Environmental Protection Agency.

“Mapping (1:100,000) of New Braunfels, Texas, Quad-
rangle”™: supported by the U.S. Geological Survey, U.S,
Department of the Interior.

“Mapping Volcanic Centers in the Davis Mountains, Trans-
Pecos Magmatic Province™: supported by the U.S. Geological
Survey, U.S. Department of the Interior.

“Palechydrology of the Non-Glaciated Plains: Climatic and
Geomorphelogic Implications”; supported by the ULS.
Geological Survey, U.S. Department of the Interior.

“Secondary Natural Gas Recovery: Targeted Technolegy
Applications for Infield Reserve Growth”: supported by the
U.S. Department of Energy and the Gas Research I[nstitute.

“Studies Related to Continental Margins (years 1 through
7)": supported by the Minerals Management Service, U.S.
Department of the Interior {six contracts).

“Texas Mining and Mineral Resources Research Institute
(twelfth and thirteenth allotments)”: supported by the Bureau
of Mines, U.S. Department of the Interior (two contracts).

State

“Accurate Modeling of Fluid Flow in Hydrocarbon Reser-
voirs and Aquifers with Scale Awveraged Rock Properties”™
supported by the Texas Higher Education Coordinating Board.

“Administrative and Geologic Assistance Associated with
Establishing a Superconducting Super Collider in Texas™:
supported by the Texas National Research Laboratory
Comrmissiorn.

“Assistance to the Attorney General's Office Concemning
Coastal Dynamics™: supported by the Attorney General's
Office.

“Center for State Lands Energy Resource Optimization”:
supported by the Office of the Governor.

“Clay Diegenesis in Evaporite Environments”: supported
by the Texas Higher Education Coordinating Board.






Contract and Grant Reports

A variety of reporis are prepared annually under terms of
grants and contracts with sponsoring entities. Some of these
reports are eventually published by the Bureau as part of its
own series. Contract reports are kept on open file at the
Bureau and may be consulted by interested persons. The
following reports were prepared during the year:

Akhter, M. 8., and Dutton, A. R., 1990, The alluvial fan
method for analyzing flood potential at the proposed
low-level radioactive waste isolation site, Hudspeth
County, Texas: The University of Texas at Austin,
Bureau of Economic Geology, report prepared for the
Texas Low-Level Radioactive Waste Disposal Authority
grader Interagency Contract Number IAC(90-91)0268,

P-

Akhter, M. S., and Dutton, A. R., 1990, Surface-water
hydrology of the proposed low-level radioactive waste
isolation site, Hudspeth County, Texas: The University
of Texas at Austin, Bureau of Economic Geology, repart
prepared for the Texas Low-Level Radicactive Waste
Disposal Authority under Interagency Contract Number
1AC(90-91)0268, 10 p.

Baumgardner, B. W_, Jr., 1990, Geomorphology of the
Hueco Bolson in the vicinity of the proposed low-level
radioactive waste disposal site, Hudspeth County, Texas:
The University of Texas at Austin, Bureau of Economic
Geology, report prepared for the Texas Low-Level
Radicactive Waste Disposal Authority wnder
Interagency Contract Number IAC(90-91)0268, 98 p.

Blount, J. G., and Kreitler, C. W., 1990, Altemate site
selection process for the Falls City, Texas, UMTRA
Project: The University of Texas at Austin, Bureau of
Economic Geology, final report prepared for U.S.
Department of Energy under contract no. DE-FC04-
87AL20532, 27 p.

Collins, E. W., and Raney, J. A., 1990, Description and
Quatemary history of the Campo Grande fault of the
Hueco Basin, Hudspeth and El Paso Counties, Trans-
Pecos Texas: The University of Texas at Austin, Bureau
of Economic Geology, final report prepared for the
Texas Low-Level Radicactive Waste Disposal Authority
under Interagency Contract Number 90-008 TAC[90-
91)0268, 61 p.

Dutton, A. H., and Richter, B. C., 1990, Regional
geohydrology of the Gulf Coast aquifer in Matagorda
and Whartoss Counties, Texas—development of a
numnerical model to estimate the impact of water-
management sirategies: The University of Texas at
Austin, Bureau of Economic Geology, final report
prepared for the Lower Colorado River Authority
und62'r Interagency Contract Number 1AC({88-89)0910,
116 p.

Dutton, S. P., Laubach, S. E., Tye, R. 5., Baumgardner,
R. W., Jr., and Herrington, K. L., 1990, Geology of
the Lower Cretaceous Travis Peak Formation, East
Texas—depositional history, diagenesis, structure, and
reservoir engineering implications: The University of
Texas at Austin, Bureau of Economic Geology, final
report prepared for the Gas Research Institute under
contract no. 5082-211-0708, 170 p.

Finley, R. J., Guevara, E. H., Jirik, L. A., Kerr, D. R.,
Langford, R. P., Wermund, E. G., Zinke, $. G.,
Collins, R. E.. Hower, T., Howard, W. E., Lord, M,
and Ballard, J. R.. 1990, Secondary natural gas
recovery: targeted technology applications for infield
reserve growth: The University of Texas at Austin,
Bureau of Econemic Geology, annual report prepared
for the Gas Research Institute under contract no. 5088-
212-1718, 194 p.

Fisher, R. S., and Mullican, W. F,, I, 1990, Ground-water
hydrochemistry in the southeastern Hueco Bolson and
southwestern Diablo Plateau, Trans-Pecos Texas: The
University of Texas at Austin, Bureau of Economic
Geology, report prepared for the Texas Low-Level
Radioactive Waste Disposal Authority under
Interagency Contract Number IAC(90-91)0268, 66 p.

Gustavson, T. C., 1990, Sedimentary facies, depositional
environments, and paleosols of the upper Tertiary Fort
Hancock Formation and the Tertiary—Quaternary Camp
Rice Formation, Hueco Bolson, West Texas: The
University of Texas at Austin, Bureau of Economic
Geology, report prepared for the Texas Lowlevel
Radioactive Waste Disposal Authority under
Interagency Contract Number 1AC(90-91)0268, 94 p.

Holloway, M. S., Holtz, M. H., Tyler, Noel, and Fisher,
W. L., 1990, An economic analysis of the Enhanced
Oil and Gas Recovery Tax Act of 1989 {$.828): The
University of Texas at Austin, Bureau of Economic
Geology and Southwest Econometrics, Ine., final coniract
report prepared for Energy Division, Office of the
Governor, 24 p.

Jackson, M. L. W., Ambrose, W. A., Finley, R. J,,
Haas, M. R., McFall, K. S., Rushing, J. A., and
Kuuskraa, V. A., 1990, Assessment of gas resources
for secondary gas recovery technology: The University
of Texas at Austin, Bureau of Economic Geology, final
report prepared for the Gas Research Institute, under
contract no. 5087-212-1526A and B, 201 p.

Jackson, M. P. A., Vendeville, B. C., and Schultz-Ela,
D. D., 1990, Applied Geodynamics Laboratory 1989
annual report to industrial associates: The University of
Texas at Austin, Bureau of Economic Geology, report
prepared for Agip S.p.A., Amoco Production Company,
ARCO Oil and Gas Company, BP Exploration Inc.,
Chevron O.F.R. Company and Chevron US.A. Inc.,
Conoco Inc., Elf-Aquitaine Petroleun, Exxon Production
and Research Company, Marathon Oil Company,
Mobil Research and Development Corporafion, Petroleo
Brasileiro S.A., Phillips Petroleum Company, Texaco
Inc., and Total Minatome Corporation, 21 p. plus 80
transparencies.

Kreitler, C. W., Capuano, R. M., Akhter, M. S., Hamlin,
H. S., Erwin, M. E., and Walter, T. G., 1990,
Consolidation of geologic studies of geopressured
geothermal resources in Texas: The University of Texas
at Austin, Bureau of Economic Geology, 1989 annual
report prepared for the U.S. Department of Energy,
Advanced Technologies Division, under Cooperative
Agreement No, DE-FC07-85NV10412, 241 p.

Laubach, S. E., Hamlin, H. S., Buehring, R. L.,
Baumgardner, R. W., Jr., and Monson, E. R.,
1990, Application of borehole-imaging logs to geologic






Publications

In its role as a public geclogical research unit, the Bureau Texas. Publications are sold at nominal prices to recover
disseminates the results of research projects and programs printing or duplication costs. To date, more than 1.7 million
primarily through its own publication series. During its 81- publications have been distributed worldwide, mostly
year history, the Bureau has published nearly 2,200 reports, through direct sales. During 1990, about 30,000 volumes
bulletins, circulars, special publications, and maps covering were distributed. The Bureau issued the following

major aspects of the geology and natural resources of publications in 1990:

Reports of Investigations

RI 190. Reservoir Modeling of Restricted Platform Carbonates: Geologic/
Geostatistical Characterization of Interwell-Scale Reservoir Heterogeneity,
Dune Field, Crane County, Texas,

by G. E. Fogg and F. J. Lucia. 66 p., 58 figs., 4 tables, 2 appendices, 54.25

Application of geostatistical techniques for estimating discontinuous interwell permeability patterns

Accurately predicting oil recovery requires realistic esti- permeability heterogeneity was estimated using a statistic
mates of interwell porosity and permeability patterns. known as a variogram. The geostatistical technique of
Previous recovery efficiency (through 1981) of Section 15 conditional simulation allowed the authors systematically
of Dune field was only 25 percent; thus, several two- to assess the maximum and minimum expected recovery
dimensional simulation experiments were conducted to efficiencies as a function of well spacing. Results of this

determine why recovery efficiency is low and how it rnight study, which show the effects of geologic heterogeneity on
be improved with infill drilling. Waterflooding was simulated fluid flow and oil recovery efficiency, are applicable to
in cross sections in which interwell permeability (k) many other carbonate and noncarbonate fields worldwide.
distribution was estimated on the basis of detailed vertical Funding provided by The University of Texas System as
profiles of k estimated at certain well locations, and interwell part of a larger study of University Lands

Rl 191. Identification of Sources and Mechanisms of Salt-Water Pollution
Affecting Ground-Water Quality: A Case Study, West Texas,
by B. C. Richter, A. R. Dutton, ond C. W. Kreitler. 43 p., 32 figs., 3 tables, 2 appendices, $3.50

Investigation of regional hydrogeology and salinization sources in Concho, Irion, Runnels,
and Tom Green Counties

Salinization of s0ils and ground water is widespread in the and shallowly circulating meteoric water recharged in the
Concho River watershed and other semiarid areas in Texas Concho River watershed. The authors concluded that the
and the United States. Using more than 1,200 chemical oceurrence of poer-quality ground water is not a recent or
analyses of water samples, the authors were able to single-source phenomenon; it has been affected by terracing
differentiate various salinization mechanisms by mapping of farmland, by disposal of oil-field brines into surface pits,
salinity patterns and hydrochemical facies and by analyzing and by upward flow of brine from the Coleman Junction
isotopic compositions and ionic ratios. Results revealed Formation wvia insufficiently plugged abandened boreholes.
that in Runnels County evaporation of irrigation water and Funded by the Railroad Commission of Texas under
ground water is a major salinization mechanism, whereas Interagency Contract Number LAC(84-85)-2122 and

to the west, in Irion and Torn Green Counties, saline lAC(R6-87+1003
water appears to be a natural mixture of subsurface brine
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