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The Bureau of Economic Geology is a research bureau of The University of
Texas at Austin; it also functions as a State agency. Establisbed in 1909, it has for
61 years been recognized as the Texas State Geological Survey; its Director fills
the position of State Geologist. The Bureau is engaged in research and public
service in Texas geology. It carries on basie research to [urther understanding of
the geologic architecture of the State and the natural earth processes that operate
in Texas. The applied program is focused on earth resources, environmental and
conservation problems, and engineering problems. The Bureau’s efforts in syste-
matic geologic mapping are designed to produce geologic maps at several scales
for all those concerned with land use in Texas: The Bureau participates in other
University research efforts in the fields of resonrces and earth sciences, such as
the Center for Research in Water Resources. The Bureau publishes major reports
in The University of Texas Publication series; it also has its own series ol Reports
of Investigations, Geologic Quadrangle Maps, Guidebooks, Geological Circulars,
and Mineral Resource Circulars. The Guidebooks include nontechnical publica-
tions of general interest. A complete list of publications is available on reqnest.

The geologic data developed by the Burean of Economic Geology in the form
of scientific reports and geologic maps are used by many State and Federal
organizations in carrying out investigations in the public service. The Texas
Water Development Board, Texas Highway Department, Parks and Wildlife De-
partment, Texas Industrial Commission, Railroad Commission, and nnmerons
other State departments, boards, eonservation organizations, water disLricts, and
chambers of commerce utilize Bureau publications and services on both a formal
and informal basis through interagency coniracts and staff conferences. The
Bureau also cooperates with Federal agencies, such as the Geological Snrvey,
Bureau of Mines, Bureau of Reclamation, Corps of Engineers, and National Park
Service. The mineral and geological information service offered by the Bureau
of Economic Geology is used by private groups, corporations, and citizens through
correspondence and conference.



Publications in 1969

Special Publication, DELTA SYSTEMS IN THE EXPLORA-
TION FOR OIL AND GAS, by W. L. Iisber, L. F. Brown,
Ir.. A, 1. Scott, and J. 1. McGowen. 212 pp., 168 figs.,
August 1969 _ 8. O(J

A syllabus pubhshul in conjuuction with a Rescarch Collo-
quinm of the Bureau of Economic Geology, August 27-29, 1969,
It includes discussion notcs, 168 maps and other text figurcs,
and a list of 321 selected references pertaining lo medern and
ancient delta systems. The discussion uotes are summarized as
follows:

Delta Systems and Deltaic Deposition, by A. J. Seott and
W. L. Fisher. Includes concepts of depositional systems;
examination of principal depositional environments, proc-
esses, and specific Tacies of 4 spectrum of Holocene delta
systems; siratigraphic classilication of modern and ancient
delta syslems; considerations of basic kinds and patterns
of delta facics and delta systems recognizable in ancicnt

basin fills.

Cull Coast Basin Tertiary Delta Systems, by W. L. Fisher.
A consideration of ancient delta systemns iu the Lower
Wilcox, lipper Wilcox, Ycgua, and other units of the
northwestern Gulf Coast Basin. Emphasis is placed on basie
kinds of delta systems, constituent facies and bases for
recognition, sand patterns and trends, lateral and vertical
facies trends, F-log characteristics in facies recognition and
evalualion, and struclural assoeciation,

North Texas (Eastern Shelf) Pennsylvanian Delta Systems,
by L. F. Brown, Jr. Inclndes consideration of ancient delta
systems in the Cisco Group of North-central Texas Kastern
Shelf with emphasis on facies patterns, channel sand dis.
tribution, relationship of shelf carbonatcs and slope and
basinal systems to delta systems; compactivnal fealnres of
sand-shale sequences; a depositional mode! for the Easiern
Shel{; and role of dellas in cyclothemic deposilion.

Delta Systems and Qil and Cas Qccurrence, hy W. L. Fisher
and L. ¥. Brown, Jr. Includes discussion of Gulf Coast
Basin Lower Wilcox, Upper Wileox, Yegua, and Jackson
trends and Eastern Shelf Clsco trends with a considervation
of oil and gas trends in ancient delta systems of Lhese
trends; the origin, migration, and entrapment of hydro-
carhons in delta sedimenls; relationship of specific delta
facies to regional and local structures; geometry of delta
reservoirs; porosity and permeability of delta reservoirs;
and use of a delta model in predieting reservoir conditions.

Delta Systems in (Mher Basins, by L. F. Brown, Jr., and W.
L. Fisher. A consideratiun of delta systems in other oil
and gas basins of North America including examples from
Cretaceous of U. 5. Western Interior and Alaska North
Slope basing and Upper Paleozoic of U. 5. Eastern Interior
and Midcontinent hasins.

Report of Tnvestigations No. 64. PALYNOLOCY OF THE
EDDLEMAN COAL (PENNSYLVANIAN) OF NORTH-
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CENTRAL TEXAS, h} I. Fred Stone. 55 pp., 5 hgs., 6 pls.,
December 1969 $1.50

The Eddleman Coal is a bed in the Thrlfty Formation of the
Cisco Group occurring in Young, Jack, Brown, Eastland,
Stephens, and Palo Pinto counties, The spore and polleu fora
identified from samples collected in Young County is classified
into 37 genera and 65 species, teu of which are regarded as
new. The microfossil flora is in an exccllent slate of preser-
vation, No previously published account is known of palyno-
logical invesligalions of rocks of this geological age in
North-ceutral Texas, and the flora substantiates the age of the
Eddleman Coal az Pennsylvanian. Individnal spore and pollen
specimens collected are illustrated in the plates, and geologic
sections ol two Young County localilies productive of the
palynomorphs arc among the other illustrations. A glossary and
68 references are included in the report.

Guidebook No. 8. THE GEOLOGIC STORY OF PALO DURO
CANYON, by William H. Matthews IIL. 51 pp., 37 text
fgs., Augnst 1969 .. $1.00

Guidebook primarily concerned with the geologic history of
Palo Duro Canyon but also containiug a hrief review of man’s

history in the arca. Ccneralized geologic maps of Palo Dure
Canyon State Park and of the Texas Panhandle are included.
A generalized place map of the Canyon shows location of
major points of inlerest, such as Coronado Lodge, Capitol Peak,
Fortress Cliff, the Lighthouse, Sad Monkey railroad, Santana’s
Face. The wrap-around cover is an serial photograph of the
Canyon. The hook contains a list of selected references as well
as a glossary of geologic terms used in the text. One of a series
of Bureau Guidehooks designed for popular use.

Guidebook No, 9. FIELD EXCURSION, FAST TEXAS—
CLAY, GLAUCONITE, IRONSTOXE DEPOSITS, by
Thomas E. Brown, Lec E. Newland, Donald H. Campbell,
and Arthur J. Ehlmann. 48 pp., 13 iext ﬁg‘a 3 tables,
October 1969 . $1.00

Guidebouk prepared for East Texas field trip ma.de in con-
junction with the Eighteenth National Clay Conference held in
Arlington, Texas, October 19-22, 1969, and sponsored by the
Clay Minerals Society. Included are a road log from Arlington
to Kilzore and vicinity, with running deseription of main poiuts
of interest and descriptions of four stops of clay and glauconite
localitics.

Geologic Atlas ol Texas. AMARILLO SHEET, Leroy Thomp-
son Patton Memorial Edition, compiled by G. K. Eifler, Jr.,
under the direction of V. E. Bames; reviewed and edited
by the Geologie Atlas Project Committee of the Panhandle
Goological Society, Seale 1:250,000, in coler, topographic
base, February 1969 $2.50

Areal geologic map with topography, roads, and culture,
covering all of Carson, Gray, and Wheeler counties, and por-



tions of Armstrong, Collingsworth, Donley, Hemphill, Hutchin-
son, Moore, Potter, Randall, and Roberts counties. Published
as a memorial edition honoring the late L. T. Patton, who was
long associaled with Texas Technological College. Dr. Patton
was the author of many geologic reports about western Texas
and Oklahoma, including reports ou the geclogy of Potter
Coanty and of Stonewsll County, published as University of
Texas Bulleting 2330 and 3027, respectively.

Geologic Quadrangle Map No. 25, GEOLOGY OF THE JOHN-
SON CITY QUADRANGLE, BLANCO COUNTY, TEXAS,
by V. E. Barnes. Areal geologic map in color (scale
1:21,000} with 12-page accompanying text. Originally pub.
lished in 1963; reprinted November 1969 $1.50

Geological Circular GC 69-1. EDWARDS FORMATION
(LOWER CRETACEOUS), TEXAS: DOLOMITIZATION
IN A CARBONATE PLATFORM SYSTEM, by W. L.
Fisher and Peter 1. Rodda. Reprinted from American
Association of Pelroleum Geologists Bulletin, vol. 53, no. 1,
pp. 55-72, 14 figs., January [March] 1969 . $0.75

Description of the regional stratigraphy of the Edwards
Formation in terms of component [acies. The Edwards Forma-
tion is an important aquifer and oil zeservoir and is a major
sourece of industrial limestone (crushed stoue, raw malerials
for lime and portland cement, chemical limestone, ete.}. Facies
recoghized in outcrop and subsnrface sections of the Edwards
Formatien include three of primary limestone, which were
deposited on an extensive shallow-water marine platform, and
one of diagenetic dolomite, which was superimposed on parts of
the primary facies. This paper describes possible origins of
Edwards delomite emphasizing thai the processes of dolomiti-
zation were part of the original depositional system and that
the type of dolomitization was controlled by specilic deposi-
tional facies, Included in the report are maps, cross sections,
diagrams, and a bibliography of 66 references.

Ceological Circular CC 69-2. SULFUR IN WEST TEXAS: ITS
CEOLOCY AND ECONOMICS, by J. B. Zimmerman and
Eagene Thomas. 35 pp., 9 figs., April 1969 $0.75

A presentation of the geology of the West Texas sulfur de-
posits and a summary of the history of recent sulfur explora-
tion and production in an area that includes Culberson, Pecos,
and Tom Creen counties. The anthors, who are with the Uni-
versity Lands Office at Midland, Texas, have drawn on geologic
literature, personal knowledge, and data from individuals and
companies working in West Texas for material contained in
the report. Main sections of the report include: a review of
sulfur production, demand, and economics; geology of the West
Texas deposits; land and leasing; exploration methods, reserve
calculations, and costs; water supply; and descriptions nf opera-
tions of several plants and experimental projects. Most of the
sulfur companies in the area are using the Frasch mining
methail, althongh one plant is extracting sulfur from gypsum in
Culberson County, The West I'exas region contains proved re-
serves of nalive sulfar of about 100 million long tons in place.

[41

Geological Circular GC 69-3. VIRGIL AND WOLFCAMP
REPETITIVE ENVIRONMENTS AND THE DEPOSI-
TIONAL MODEL, NORTH-CENTRAL TEXAS, by L. F.
Brown, Jr. Reprinted from “Symposium on Cylic Sedi-
mentation in the Permian Basin,” West Texas Geological
Society Publication No. 63-56, pp. 115-134, 8 figs., April
[August] 1969 - $0.50

A discussion of the deposmonal systems in Upper Pennsyl-
vanian and Lower Permian rocks of the Eastern Shelf of the
West Texas Basin and presentation of a depositional model of
the Cisco-Bowie complex. The rocks include deltaic and Huvial
sandstones that are petroleum reservoirs, clays that are used in
ceramic production, and coal facies of past and potential eco-
importance, Callzhan, Eastland, Shackeliord, and
Stephens coanties are included in the area of sludy. Strata of
Virgil and Lower Wolfcamp age (Cisco-Bowie rocks) on the
Eastern Shelf in North-central Texas were deposited as parts of
four depositional systems—dellaic, fluvial, interdeltaic, and
open shelf. A dozen major repetitive sequences as well as
numerous minor ones are recognized, By using a depositional
model concept, this report attempls to explain the origin of the
complex repetitive sequences. Control of deposition is con-
sidered in the light of numerous theories used to explain eyclic
deposition in Upper Paleozoic rocks throughout the world.
Included in the report are isolith maps showing areal distribu-
tion of several fluvial-deltzic sandstones, and vertical sections
illustrating distribation of facies. A list of 63 references com-
pletes the publication.

nomic

Geological Circular GC 69-4. CEOMETRY AND DISTRIBU-
TIGN OF FLUVIAL AND DELTAIC SANDSTONES
(PENNSYLVANIAN AND PERMIAN), NORTH-CEN.
TRAL TEXAS, by L. F. Brown, Jr. Reprinted from Trans-
actions, Gulf Coast Association of Geological Societies,
Vol. XIX, pp. 23-47, 22 text figs.,, October 1969

Discussion of fluvial and dellaic sandstones of the Virgil and
Wolfcamp Series {Upper Pennsylvanian and Lower Permian)
in the Eastern Shelf. The area investigated comprises approxi-
mately 2,000 square miles in Callahan, Eastland, Shackelford,
and Stephens counties of North-central Texas. The sandstones
occar in clongate deposils and in sheet deposils. The sheet
deposits are thin and difheult to map, but the more common
elongate deposits can be mapped from their vutcrop westward
into the subsurlace of the Fastern Shelf. The elongate deposits
have becn important targets for oil and gas exploration for
many yeurs. Some provide a local water supply. They also are
poiential conduits and reservoirs for storage of desalinated or
imported water. The primary goal of this investigation was to
develop knowledge of lhe external geometry ol elongate de-
posits of sandstone and of the factors that controlled distribu-
tion of the deposits in upslope areas of the Eastern Shelf. The
investigation involved (1) constrnction of a stratigraphie frame-
work that included the spatial distribution of major sandstone
systems; (2) interpretation of dominant source direction, paleo-
slope, and depositional model from stratigraphic aud sedi-
mentary information; (3) development of a structural frame-



work using both conventional and residual mapping techniques;
(4) comparisen of stratigraphic and strnetural data in erder to
evalnate possible struetural control of elongate sandsione pat-
terns; and (5) approximation of paleosurface and subsidence
trends using decompaction techniques. The report inclndes 22
figures and a list of 76 references.

Miscellaneous Chart. TEXAS MINING LAWS PERTAINING
TO STATE PUBLIC LANDS, compiled by Carolyn Leach.
1 sheet, Febrnary 1969 ... _. $0.50

This chart lists mining laws that pertain to fee lands (surface
and mineral rights owned by the Statc) and relinquishment
(mineral classified) lands. It includes information about royal-
ty and rental payments on lands leased for production of oil
and gas; sulfur, coal, lignite, and potash; uranium, thorium, and
other fissionable material; gold, silver, platinum, and other

metals and precious stones; nonmetallic indnstrial minerals
anch as tale, barite, and gypsum; and sand and gravel, stone
and sbell.

Mineral Resource Circular No. 51. THE MINERAL IN-
DUSTRY OF TEXAS IN 1968, by F. N. Netzeband and
Roselle Girard. Decemher 1969 . ... Frce on reqnest

A preprint [rom the Minrerals Yearbook, 1968 of the U.S.
Bureau of Mines, prepared under a conperative agreement be-
tween Lhe U. S. Bureau of Mines and the Bureau of Economic
Geology. Included are: a lisling that shows value of mineral
prodnction in individual Texas conuties dnring the year; a
review of production of mincral fuels, industrial minerals (non-
metals), and metals in 1968; and a list of principal mineral
producers in Texas. An annval issue of the Burean,

/

Open-File Reports

The Bureau of Economic Geology maintains an open
file of about 300 reports and manuscripts that are un-
published or are progress reports of projects that ulti-
mately will be published. These reports may be exam-
ined and copied, but publication rights are reserved.
Principal reports placed onr open file during 1969 in-
clude:

Uranium in Texas. Prepared by Peter T. Flawn,
W. L. Fisher, and Carolyn H. Leach, with contri-
butions from D. L. Nortor and D. Hoye Eargle,
for Southern Interstate Nnclear Board. Published
as part of a report on “Uranium in the Southern
United States™ by U. S. Atomic Energy Com-
mission. Texas chapter includes: (a} brief his-
tory of activity, study, and current status; (b) geo-
logic summary of Texas uranium deposits;
(c) Texas law governing exploration and develop-
ment of uranium deposits; {d) summary descrip-
tions of mines and prospects in Texas; (e) pros-
pects for future development and research recom-
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mendations; () reported uranium occurrences in
Texas with accompanying index map; and (g) list
of pertinent references.

Permian red-bed copper deposits in Kansas, Okla-
homa, and Texas. Prepared by U. S. Bureau of
Mines. Material pertinent to Texas in the report
includes: {a) index map of copper-study areas in
North Texas; (b) list of landowners in Texas
copper district; {¢) location maps of U. S. Bureau
of Mines drill-hole sites and sample sites in the
Buzzard Peak area of King, Knox, and Stonewall
connties, in the Medicine Mound area of Harde-
man County, and in the Truscott area of Knox
County; (d) results of analysis of outcrop samples
of copper-bearing strata; {e) logs of drill holes in
Hardeman, King, Knox, and Stonewall counties;
(f) list of significant red-bed copper mines and
prospects in Oklahoma and Texas; and (g) cor-
relation chart of Permian red beds in Texas, Okla-
homa, and Kansas,



Publications in Press

Report of Investigations No. 63. Lower Cretaceous
Stratigraphy, Northern Coahuila, Mexico, by Charles
I. Smith.

Report of Investigations No. 66. Cambrian Trilobites,
by Susan Burton Longacre. Reprint of Memoir 4,
Journal of Paleontology.

Report of Investigations No. 67. Facies and Genesis of
a Hurricane-Washover Fan, St, Joscph Island, Cen-
tral Texas Coast, by Peter B. Andrews.

Report of Investigations No. 68. Pre-Chappel Cono-
donts of the Llano Region, Texas, by George Seddon.

Guidebook No. 10. Geologic and Historic Guide to the
State Parks of Texas, by Ross A, Maxwell.

Geologic Quadrangle Map No. 37. Geology of Bofe-
cillos Area, Trans-Pecos Texas, by John F. Me-
Knight.

Geologic Quadrangle Map No. 38. Austin West, Travis
County, Texas, by P. U, Rodda, .. E. Garner, and
G. L. Dawe.

Geologic Quadrangle Map No. 39. Geology of South-

ern Quitman Mountains, Hudspeth County, Texas,
by Bill R. Jones and Donald F. Reaser.

Papers by Bureau of Economic Geology Staff in Scientific Journals

Barnes, V. E. (1969) Petrology of moldavites (ab-
stract): International Tektite Symposium, 3rd,
Corning Museum of Glass and Smithsonian Institu-
tion, Corning, New York, p. 42.

Barnes, V. E. (1969) Petrology of moldavites: Geo-
chemica et Cosmochimica Acta, vol. 33, pp. 1121-
1134.

Barnes, V. E. {1969) Progress of tektite studies in
China: American Geophysical Union, EDS, Trans-
actions, vol, 50,

Barnes, V. E., and Eifler, G. K., Jr. (1969) Cartog-
raphy of Quaternary deposits of Texas (abstract):
International Union for Quaternary Research
(INQUA), 8th International Congress, Paris, Ab-
stracts, p. 325.

Barnes, V. E., and Smith, L. A. (1969} Age of South
China Sea tektites (abstract): International Tektite
Symposium, 3rd, Corning Museun of Glass and
Smithsonian Institution, Corning, New York, p. 34.

Brown, L. F., Ir. (1969) Geometry and distribution of
fluvial and deltaic sandstones (Pennsylvanian and
Permian), North-central Texas: Gulf Coast Associa-
tion of Geological Societies Transactions, vol. 19,
pp- 23-47. (Reprinted as Bureau of Economic Ge-
ology Geological Circular GC 69—4.)

Brown, L. I, Jr. (1969) Late Pennsylvanian paralic
sediments, in A guidebook to the Late Pennsylvanian
shelf sediments, North-central Texas: Dallas Geo-
logical Society, pp. 21-33.

Brown, L. F., Jr. {1969) Virgil and Lower Wolfcamp

repetitive environments and the depositional model,
North-central Texas, in Symposium on cyclic sedi-
mentation in the Permian Basin: West Texas Geo-
logical Society Publication No. 69-56, pp. 115-134.
(Reprinted as Bureau of Economic Geology Geologi-
cal Circular GC 69-3.)

Brown, L. F., Jr., Galloway, W. E., and Kessler, L. G., 11
(1969) Field trip, second day (discussion), iz A
guidebook to thc Late Pennsylvanian shelf sedi-
ments, North-central Texas: Dallas Geological So-
ciety, pp. 22—-68.

Brown, L. F., Jr., and Goodson, J. L. (1969) Sedi-
mentary versus contemporaneous tectonic control of
fluvial-deltaic deposition (abstract): Geological So-
ciety of America, Abstracts with Programs for 1969,
Part 2, p. 4.

Fisher. W. L. (1963} Focene depositional systems of
the Gulf Coast Basin: their relation to oil and gas
{abstract): Houston Geological Society Bulletin,
vol. 12, no. 4.

" Fisher, W. L. (1969} Facies characterization of Gulf
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Coast Basin delta systems, with some Holocene
analogues: Gulf Coast Association of Geological So-
cieties Transactions, vol. 19, pp. 239-261.

Fisher, W. L. {1969) Noumetallic industrial minerals
—examples of diversity and quantity: American
Mining Journal, vol. 56, no. 2, pp. 120-126, 6 figs.

Fisher, W. L., and McGowen, J. H. (1969) Deposi-

tional systems in the Wilcox Group (Eocene) of
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Participants in Bureau’s Delta Colloquium view exhibits

Bureau Presents Delta Colloquium

The first in a series of Research Colloquia designed
to present results of work conducted by the Bureau of
Economic Geology, UT Austin, was held August 27-29
in the Geology Building. The theme of this first Col-
loquium, “Delta Systemns in the Exploration for Oil and
Gas,” was developed in five half-day lectures and one
evening session, devoted to informal discussion and
exhibits of maps, sections, photographs, electric logs,
cores and outcrop samples. Colloquium leaders were
W. L. Fisher, L. F. Brown, Jr., and ]J. H. McGowen, of
the Bureau staff, and Alan J. Scott, of the Department
of Geological Sciences. A 212-page syllabus on delta
systems in oil and gas exploration was distributed to
registrants. Additional copies of the syllabus have been
printed and are available from the Bureau of Economic
Geology, UT Austin.

Attending the Colloquium were 200 geologists in-
cluding representatives of major and independent oil
companies, independent geologists, State and Federal
Survey geologists, and geology faculty and students
from universities in Texas and elsewhere, One-third of
the registrants were from out of State, inclnding geolo-
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gists from Alaska, Arkansas, California, Colorado, Kan-
sas, Louisiana, Missouri, New Mexico, Ohio, Okla-
homa, Pennsylvania, Wyoming, Brazil, and Mexico.
More than half of the geologists were from the Gulf
Coast region,

Delta deposits are of interest and importance because
they make up large parts of the fill of ancient basins
and because certain deltaic sediments and fans form
significant reservoirs and source beds for oil and gas.
The Colloquium stressed principles of delta formation,
the nature of the component facies of delta systems and
how they can be recognized in ancient deposits, and
relationships to the occurrence ol oil and gas, Data
were drawn mainly from long-term Bureau research
project in established oil and gas-producing areas,
such as the Gulf Coast Basin and the North Texas East-
ern Shelf of the Midland Basin, and also from studies of
the modern Texas Gulf Coast. The great amount of sub-
surface information available in these areas permits
three-dimensional reconstruction of sedimentary rock
hodies and comparison with similar modern features,
such as the deltas of the Mississippi, Rhone, and Nile
rivers. Deltaic deposits are also reservoirs for oil and



gas in much of the U, 8. Western Interior and Eastern
Interior basins and for the very large, recently dis-
covered fields of the Alaska North Slope. These basins
were discussed briefly during the Colloquium, empha-
sizing features common to Texas oil and gas basins.
Models of deposition derived from studies of modern
and ancient delta systems aid not only in understanding
reservoir characteristics of producing fields but also
are effective tools for predicting extensions of produc-
ing trends,

A.]. Scott and W. L. Fisher opened the Colloquinm
with an introduction to delta systems and deltaic depo-
sition including an examination of principal deposition-
al processes, environments, and facies of modern delta
systems, the classification of deltes, and the recogni-
tion of ancient delta systems,

Gulf Coast Tertiary delta systems were the first to be
considered in detail, Fisher described ancient delta sys-
tems of the Wilcox, Yegua, and Frie of the north-
western Gulf Coast basin and emphasized basic kinds of
delta systems, constituent facies, criteria for recogni-
tion, and association with other depositional systems.

L. F. Brown described ancient delta systems in the
Cisco Group of the North Texas Eastern Shelf, with em-
phasis on facies patterns, sand distribution, and the
relationship of shelf, slope, and basiu deposits to delta
systems.

Groat Joins Bureau Staff

Mr. C. G. Groat joined the staff of the Bureau of
Economic Geology on September 1, 1969, after working
for a year on the Bureau’s Yan Horn Heavy Metals
Project. Mr. Groat received au A.B, from the Univer-
sity of Rochester in 1962 and an M.S. from the Uni-
versity of Massachusetts in 1967; he will receive a
Ph.D. in geology from The University of Texas at
Austin in June 1970. His previous geological activities
have included mapping in northwestern Montana,
ground-water and geomorphic investigations of desert
basins in the Mojave Desert of California, and a study
of the Presidio Bolson and the Rio Grande. His re-
search interests are centered in Trans-Pecos Texas and
include descrt geomorphology, ground water, and re-

gional stratigraphy and tectonics,

[9]

One session was devoted to oil and gas occurrence in
ancient delta systems of the Gulf Coast Wilcox, Yegua,
Jackson, and North Texas Cisco trends. Fisher and
Brown discussed the origin, migration, and entrap-
ment of hydrocarbons in deltz sediments, the charac-
teristics of delta reservoirs, and the use of delta models
to predict reservoir trends.

In the final session of the Colloquium, Fisher and
Brown described other oil and gas-bearing delta sys-
tems from known and undeveloped basins: Cretaceous
of Alaska North Slope and U. S. Western Interior,
Upper Paleozoic of U, S, Eastern Interior and Mid-
Continent, and Triassic of Germany. To conclude the
Colloquium, Scott summarized and reviewed criteria
for the recognition of delta facies and delta systems.

Five rooms of delta displays were organized by J. H.
McGowen. These included outcrop and subsurface
maps, lithic and electric log cross sections, core, out-
crop slabs, and outcrop photographs of modern, Gulf
Coast Basin Tertiary, and North-central Texas Pennsyl-
vanian delta systems.

A principal aim of the Research Colloquia series is to
present results of Bureau research prior to publication
and to stimulate exchange of ideas among those inter-
ested in Texas geology and mineral resources, Future
Colloquia will be designed to present results of other
Bureau imvestigations.
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Ross Maxwell Retires

Dr. Ross A. Maxwell, for the past 17 years a Re-
search Geologist at the Bureau of Economic Geology of
The University of Texas at Austin, retired from the
Bureau’s staff on August 31.

He is noted for his studies of West Texas geology—
especially the geology of the Big Bend country of
Brewster County-—and for his geological investigations
of State and National parks. Dr, Maxwell has made
fundamental contribulions to the understanding of
Texas geology in his studies of the Trans-Pecos region,
particularly the Big Bend area. He has made a great
effort to make geology meaningful to the public
through his guidebooks to National and State parks.

Dr. Maxwell is a native Oklahoman and is a grad-
uate of the University of Oklahoma. He obtained his
Ph.D. degree from Northwestern University in 1936,
That same year, he joined the National Park Service
and in 1940 was appointed Regional Geologist, direct-
ing geological research in National Park Service areas
in Arizoma, Arkansas, Colorado, New Mexico, Nevada,
Oklahoma, Texas, and Utah. In 1944, Dr. Maxwell
became the first Superintendent of the Big Bend Na-
tional Park, a position he held until joining the Bureau
of Economic Geology staff in 1952.

He is author of numerous geological reports, includ-
ing Bureau of Economic Geology Report of Investiga-
tions 43, “Mineral Resources of South Texas,” and the
popular Guidebook 7, “The Big Bend of the Rio
Grande”; he is senior author of University of Texas
Publication 6711, “Geology of Big Bend National Park,

[10]

R. A, Maxwell

Brewster County, Texas.” Now in press is his “Geologic
and Historic Guide to the State Parks of Texas” and
under review is his “Corrclation of the Tertiary Vol-
canic Rocks in West Texas.”

Dr. Maxwell is a member of the American Associa-
tion of Petrolenm Geologists, American Institute of
Professional Geologists, Austin Geological Society,
Geological Society of America, Sigma Gamma Epsilon,
Sigma Xi, and West Texas Geological Society.



Bureau of Economic Geology Projects

Basic Geology

Gulf Coast Basin

Depositional Systems in the Wilcox Group of Texas.
W. L. Fisher, J. H. McGowen. Delineation and
description of 13 depositional systems in the Low-
er and Upper Wilcox of Texas have been based
on five years of investigation utilizing surface
mapping, description of about 300 outcrop sec-
tions, and analysis of nearly 3,000 subsurface
wells. Thirty basic maps of the various deposi-
tional systems and about 65 stratigraphic dip and
strike cross sections have been prepared.

Basic approach in study of the Texas Wilcox
has heen the delineation of three-dimensional fa-
cies analysed in regard to composilion, distribu-
tion, geomtetry, and relationship to other rock
units. Specific facies have been integrated into
large-scale genetic units or depositional systems
with these compared to process-deflined modern
analogs. Special emphasis is placed on criteria for
recognizing ancient depositional systems and their
component facies, including two basic kinds of
delta systems, fluvial systems, barrier har sys-
tems, strandplain systems, lagoon-hay systems,
delta Hank systems, and shelf and embayment sys-
tems. Component facies of certain of these sys-
tems show distinet relationships to the occurrence,
distrihution, and quality of mineral deposits, in-
cluding oil and gas (subsurface), fresh water
(suhcrop), and lignite, ceramic clay, and indus-
trial sand (outcrop).

Preliminary results of project have been pub-
lished in volumes 17, 18, and 19 of the Gulf Coast
Association of Geological Societies Transactions,
in volume 53, no. 1, of the Bulletin of the Ameri-
can Association of Petroleum Geologists, and in
Geological Circular 67— and Special Publication
“Delta Systems in the Exploration for Oil aud Gas”
of the Bureau of Economic Geology. A compre-
hensive report is being prepared for Bureau pub-
lication. Maps, cross sections, and logs are avail-
able on an open-ile basis prior to publication of

Galloway. A regional investigation of the main
depositional units in the Jackson Group and
Yegua Formation in Texas. The project ineludes
outcrop and subsurface study throughout the
Texas Gulf Coast Basin, Investigation has been
under way for about eight months, utilizing ap-
proximately 1,000 well records and the constrac-
tion of 40 stratigraphic dip sections. Regional
maps that have been prepared along with compo-
sition of main facies, indicate predominantly
deltaic deposition in the central part of the Texas
Gulf Coast Basin with chiefly barrier bar, lagoon,
and strandplain systems laterally associated in
South Texas for both Jackson and Yegua units.
Relationship of main depositional units to occur-
rence and distribution of mincral deposits (oil,
gas, lignite, uranium, clay, and water) is indi-
cated.

Preliminary maps and results were published
in Bareau of Economic Geology Special Publica-
tion “Delta Systems in the Exploration for Qil
and Gas” (see p. 3 of this Report). Maps, cross
sections, and logs are available on an open-ile
basis prior to final publication.

Gum Hollow Fan-Delta, Nueces Bay, Texas, J. H.

McGowen, Study of the evolution of Gumn Hollow
fan-delta along the north shore of Nueces Bay
from ite inilial phase of construction in the early
1940s through the last major depositional event
caused by Hurricane Candy in June 1968. Project
involved study of sediment eharacteristics (chiefly
textures and sedimentary structures) of the vari-
ous depositional environments; mechanics of fan-
delta development as related to rainfall distribu-
tion, prevailing wind conditions, and tropical
storms and hurricanes; general survey of sedi-
mentary processes operative.on specific areas of
the fan and in the adjacent shallow bay; and the
significance of directional features as a means of
determining low directions across the fan-delta. A
brief consideration of land use is inclnded. Manu-
script is complete and is being edited for pnbli-
cation.

Depositional Facies of Colorado River System.
L. E. Gamer. A study of the sediment dispersal
paitern as related to specific fluvial depositional

the final report.
Depositional Systems in the Jackson-Yegua Groups
of Texas. W. L. Fisher, J. 8. Nagle, and W. E.
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mentary, and geometric data with modern ana-
logs. Principal goal of the investigation is the con-
struction of a regional picture of the Late Penn-
sylvanian and Early Permian depositional se-
quences in North-central and West-ceniral Texas
that will serve as a guide in locating coal, pe-
troleum, ground water, clay, and other geologic
resources. The project was begun in 1968 and is
expected to be finished by 1971 or 1972.

Central and West Texas

The Moore Hollow Group of Central Texas. V. E.
Barnes and W. C. Bell. A study of the paleontology
and stratigraphy of outcropping Cambrian rocks
and contiguous overlying strata. Work is pro-
gressing on the systematic paleontology and paleo-
ecology for this long-term project.

Relict Paleozoic Formations of Central Texas. V. E.

Barnes, A. J. Boucot, P. E. Cloud, Jr., Helen Dun-
can, R. H. Flower, Mackenzie Gordon, R, H. Mil-
ler, A. R. Palmer, and George Seddon. A com-
prehensive investigation of the rocks and fossils
in formations that make up the sequence from the
top of the Lllenburger to the base of the Marble
Falls. A study by George Seddon of “Pre-Chappel
Conodonts of the Llano Region, Texas,” a portion
of this project, is in press as a Bureau publicatiou.
A unit of this project previously published was a
paper by V. E. Barnes, A. J. Boucot, P. E. Cloud,
Jr., R, H. Miller, and A. R. Palmer, “Silurian of
Central Texas: A First Record for the Region,”
published in Seience, vol. 154, pp. 1007-1008,
1966.

Geology of Presidio Bolson, Presidio County, Texas,
and adjacent Mexico. C. G. Groat. Stratigraphic
and geomorphic study of a filled intermontane
basin that has been dissected by the Rio Grande
and its tributaries. Emphasis placed on study of
areal distribution of sedimentary facies particu-
larly in regard to ground-water occurrence in bol-
son deposits. Undissected bolsons are important
aquifers in the southwestern United States. Geo-
morphic surfaces related to the establishment and
subsequent enirenchment of the Rio Grande are
also heing studied to determine history of the
river in the Presidio area. Field work is complete
and manuscript is being prepared. (Doctoral dis-
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sertation partly supported by Bureau of Economic

Geology.)

Volcanic Rocks of Trans-Pecos Texas. R. A. Max-

well and J. W. Dietrich. A sindy of outcropping
Tertiary volcanic rocks primarily in Brewster,
Presidio, and Jeff Davis counties. Emphasis on
correlation and subdivision of main volcanic units.
Manuscript is complete and presently under re-
view.

Stratigraphic Studies of Lower Cretaceous Rocks.

P. U. Rodda and W. L. Fisher. A long-term study
of stratigraphy, paleontology, depositional sys-
tems, and resources of Lower Cretaceous rocks
in Texas. Principal investigation during 1969
concerned the stratigraphy of the Edwards For-
mation and associated rocks in the Balcones fault
zone, in the western Edwards Plateau, and Stock-
ton Plateau. A paper resulting from this study,
“Edwards Formation (Lower Cretaceous), Texas:
Dolomitization in a Carbonate Platform System,”
was published in the American Association of Pe-
troleum Geologists Bulletin, vol. 53, no. 1, pp.
35—72, January 1969, and reprinted as Bureau of
Economic Geology Geological Circular GC 69-1.

Tektites

Tektites. V. E. Barnes. Long-term, continuous re-

search on world tektites, During 1969, Durvis
Roberts, using activation analysis, continued
analyzing southeast Asian tektites for tin. Petro-
graphic study of moldavites from Czechoslovakia
was completed, and results were presented at the
Third International Tektite Symposium held in
Corning, New York. Also presented at this Sym-
posium was a paper by Lee A. Smith and Dr.
Barnes on “Age of South China Sea Tektites,” as
determined hy the study of nannofossils in a car-
bonate coating on a specimen dredged from the
bottom of the sea.

The following paper, a product of an investiga-
lion in Peru of glass originally thonght to be tek-
tite, is in press: “Macusanite Occurrence, Age,
and Composition, Macusani, Peru,” by V. E.
Barnes, George Edwards, W, A. McLaughlin, Irv-
ing Friedman, and Qiva Joensuu, in Bulletin of the
Geological Society of America.

Following the Third International Tektite Sym-
posium in Corning, New York, Professor George



Konta, Charles University, Prague, Czechoslo-
vakia, and Professor J. F. Lovering, University of
Melbourne., Victoria, Australia, joined a group
from The University of Texas at Austin and a
group from Houston in examination of a portion
of the bediasite strewn field in Lee County, Texas,
Dr. Alvin Van Valkenburg, Program Director for

Geochemistry, Farth Sciences Section, National
Science Foundation, Washington, D. C.. visited
the tektite project during April,

Geologic Mapping
Geologic Atlas Project. V. E. Barnes and others. The
Texas Geologic Atlas project is a long-term Bureau

EXPLANATION

PUBLISHED

COLOR SEPARATION
IN PROGRESS

SCRIBING COMFLETED

FIELD CHECKING

COMPLETED COMPILATION ADVANCED

72722 FIELD CHECKING

IN PROGRESS COMPILATION INITIATED

Current status of Geologic Atlas of Texas
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project involving geologic mapping of the State on
1° x 2° sheets at a scale of 1:250,000. Since initia-
tion of the project in 1962, 10 sheets have been puh-
lished. The Amarillo Sheet was published during
1969, Color separation is in progress for the Perry-
ton, Abilene, Dallas, and Waco Sheets. Field check-
ing, in addition Lo that reported last year, has been
completed for the Texas portion of the Hobbs Sheet,
is nearing completion for the Anstin and Seguin
Sheets, and is well advanced for the Marfa, Brown-
wood, and Crystal City—Faglec Pass Sheels.

At the 8th International Congress of INQUA held
in Paris August—September 1969, a paper with Dr.
G. K. Eifler, Jr., entitled “Cartography of Quater-
nary Deposits of Texas,” was presented by Dr.
Barnes who described the Texas Geologic Atlas pro-
ject with emphasis on the compilation of QQuaternary
units. Also, the Plainview and Beaumont Sheets of
the Atlas were exhibted at the Congress alongside an
exhibit by the University of Wisconsin, the only
other university of the United States with a wall
exhibit.

Bureau stafl members who worked on the project
during the year under the direction of Dr. V., E.
Barnes were Dr. G, K. Eifler, Jr. (various sheets in
common with Oklahoma and New Mexico—Perry-
ton, Tucumcari, Clovis, Brownfield, and Hobbs
Sheets); Mr. C. V. Proctor, Jr. (Dallas, Waco, Aus-
tin, and Seguin Sheets) ; Dr. L. F. Brown, Jr. (Abi-
lene and Dailas Sheets); Mrs. Peggy Harwood
{Brownwood Sheet); Dr. J. H. McGowen (Dallas
Sheet) ; and Mr. Noel Waechter ( Austin and Seguin
Sheets). Other personnel working on the project in-
cluded Dr. T. E. Brown of Stephen F. Austin State
University (pre-Jackson and post-Cretaceous portion
of Crystal City—-Fagle Pass Sheet): Dr. Page Twiss
of Kansas State University (Marfa Sheet}; Dr. Saul
Aronow of Lamar State College of Technology
{Quaternary deposits of the Laredo-Corpns Christi
Sheet and the McAllen portion of the McAllen-
Brownsville Sheet}: and Dr. R. 0. Fay of the Okla-
homa Geological Survey (Oklahoma portion of the
Perryton Sheet). '

Geologic Quadrangle Maps and Reports, Blanco Coun-

1y, Texas. V. E. Barnes. Preliminary copies of U. 3.
Geological Survey 7.5-minute topographic quad-
rangles covering areas mapped geologically by
Barnes have been received. As soon as base material

[16]

becomes available, the geology will be scribed for the
Howell Mountain, Round Mountain, Spicewood,
Pedernales Falls, and Hammetts Crossing quad-
rangles. Texts for the Howell Mountain and Round
Mountain quadrangles are completed, and texts for
the other three quadrangles are in progress.

Precambrian Rocks, Southeastern Llano County, Tex-

as, R. V. McGehee. Geologic mapping of Precam-
brian rocks in a 4-quadrangle area by McGehee and
numerous UT Austin graduate students has been
compiled by McGehee, and a text descrihing these
rocks has been prepared. Although this project was
completed by the first of the year, publication is
heing dclayed to permit use of lopographic bases
that now are in preparation by the U. S, Geological
Survey. Mapping of Paleozoic rocks within these
quadrangles which was originally started by P. E.
Cloud, Jr., and V. E. Barnes, and which in part is
published (University of Texas Publication 4621},
will be completed by Dr. Barnes.

Mineral Resources and Mineral Statistics

Mineral Resources of University Lands. W. L. Fisher,

coordinater, L. F. Brown, Ir., P. T. Flawn, L. E.
Garner, C. G. Groat, P. U. Rodda, and W. R. Stearns,
in cooperation with J. B. Zimmerman, Geologist-in-
Charge, University Lands, Geology.

Evaluation of mineral resources, exclusive of oil
and gas, of lands owned by The University of Texas
System. Project was initiated during the fall of 1969
and scheduled for completion in the fall of 1970.
Study is designed to develop information on water,
metallic and nonmetallic industrial mineral re-
sources, and geologic data useful in planning for
land use. Investigation consists of (1) compilation of
all existing published and unpublished data includ-
ing records from oil and gas wells, water wells, and
other borings; (2) field examinalion of each tract
with preparation of a geologic map (at scale of
1:24,000) and sampling of mineral deposits; (3)
analysis and testing of samples; and (4) further
field and laboratory evaluation of deposits that ap-
pear to he significant. Commodities being inven-
toried are: clays (common clays, ceramic clays, and
bentonites ), construction materials (aggregates, ter-
razzo materials and decorative aggregates, dimen-
sion stone), evaporites {gypsum, salt, potash salts,
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sodium and magnesium brines), industrial sands,
limestone and caliche, metals (copper, lead, mo-
lybdenum, silver, tin, titanium, tungsten, zinc ), sul-
fnr, voleanic ash and pozzolans, uranium, miscel-
lanecus nonmetallics (barite, diatomite, dolomite,
feldspar, fuorite, nepheline, perlite), and ground
water.

Mineral Production in Texas. R, M. Girard, m coopera-
tion with the U.S. Bureau of Mines. Annual compila-
tion of Texas mineral production statistics and other
mineral information. In progress as a continuing
project. During 1969, a report on 1968 production of
nonmetals in Texas was prepared for inclusion in the
Texas Chapter of the U. S. Bureau of Mines Minerals
Yearbook, 1968. A preprint of the chapter also was
issucd as Bureau of Economic Geology Mineral Re-
source Circular No, 51.

Van Horn Sandstone, Culberson and Hudspeth coun-
ties, Texas. J. H. McGowen and C. G. Groat. A strati-
graphic, sedimentologic, and mineral resource study
of the Van Horn Sandstone (Precambrian) of Trans-
Pecos Texas, Several fluvial facies of this thick con-
glomerate-sandstonc wedge were determined by field
studies of texture and sequences of primary sedi-
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mentary structures. From north to south these facies
are: (1) conglomerate, representing cuvette deposi-
tion; (2) mixed sandstone and conglomerate, result-
ing from sediment accumulation in an area near the
distal cuvette; (3)
braided streams and characterized by a dominance
of trongh-fill and foreset cross-strata; and {4) sand-
stone with a dominrance of trough-hll cross-strata
(the most distally preserved facies of the Van Horn
Sandstone), also laid down by braided streams. A
petrographic study of the component facies indicated
thal concentrations of heavy minerals were most
commonly associated with the distal sand facies, The
project was initiated in November 1968 under con-
tract with the U. S. Geological Survey; field work
was completed in the summer of 1969; laboratory
work was completed in the fall of 1969, Preparation
of manuscript is in progress.

Uranjum in Texas. P. T. Flawn, W. L. Fisher, and
Carolyn Ieach. Compilation of pnblished and nn-
published known occurrence of uranium deposits in
Texas with description and locality map. Considera-
tion of history and potential of uranium develop-
ment, status of knowledge, and description of known

sandstone, deposited from
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geology and the settlement, population distribution,
and development of the Austin-San Antonio region.
The project includes the compilation of an areal geo-
logic map by means of field checking and synthesis of
existing maps and by mapping in detail some por-
tions of the fault zone. Derivative maps and a sum-
mary of information about specific important aspects
of the geology for use by engineers and planners will
be prepared. A study will be made of possible future
environmental problems related to the geology of the
region and of practical solutions of the problems.
The project was begun in September 1968 under the
direction of P. T. Flawn. Geologic mapping and syn-
thesis of present geologic knowledge of the area are
expected to be completed in early 1970, when work
on specific environmental aspects will begin.

[20]

Bibliographies and Catalogs

Bibliography and Index of Texas Geolegy, 1951-1960.

M. D. Brown and E. T. Moore. Manuscript com-
pleted for bibliographic listing, with index, of publi-
cations pertaining to Texas geology; editing nearing
completion. This is a continuation of earlier bibliog-
raphies (University of Texas Bulletin 3232 and Pub-
lication 5910},

Catalog of Type Specimens. P. U. Rodda. An anno-

tated catalog of type specimens of invertebrate fos-
sils in the collections of the Burean of Economic Ge-
ology. Catalog of about 5,000 specimens that have
been described in scientifie publications. Final edit-
ing is in progress. Finished report will be placed on
open file at the Burean of Economic Geology.









sociation of Petroleum Geologists and Society of
Economic Paleontologists and Mineralogists, An-
nual Meeting, Dallas, Texas

Operation and uses of the portable refraction seis-
mograph: Department of Geological Sciences
Classes in Fngineering Geology and Hydrogeol-
ogy, The University of Texas at Austin, Austin,
Texas

Rocks and minerals of Texas: Brentwood School,
Austin, Texas

C. G. Groat—
Effects of ground water on geomorphology, lower
Mojave Valley, California: Texas Academy of Sci-
ence, Meeting, Arlington, Texas

J. W. Macon—
Preparation of minimum-cost drawings: Association
of Farth Seicnce Editors, Meeting, Mluslrations
Panel, Houston, Texas

P.U. Rodda—
Report from the Bureau of Economic Geology: Soil
Survey Technical Work-Planning Conference,
Texas ASM University, College Station, Texas

W.R. Stearns—

Iruture oil production and its economic impact on the
Luling area: Texas Industrial Commission, Eco-
nomic Development Conference, Luling, Texas

Project Gasbuggy, nuclear stimulation of oil and gas
reservoirs: Auslin Desk and Derrick Club, Austin,
Texas

Committee Service and Oflices

VY. E. Barnes—
Austin Geological Society: Affiliations Committee,
Chairman, 1969-1970; Nominations Committee,
1968-1969

G. K. Eifler, Jr.—
Austin Geological Society: President, 1969-1970;
Executive Committee, 1969-1970; Puhlic Rela-
tions Committee, Chatrman, 1968-1969

W. L. Fisher—
Society of Economic Paleontologists and Mineralo-
gists, Gulf Coast Chapter: Business Representative
Forum on Geology of Industrial Minerals: Steering

Committee
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P.T. Flawn—
American Association of Petroleum Geologists:
State and Federal Agencies Advisory Committee

American Geological Institute: Board of Directors

American Inslilute of Mining, Metallurgical, and
Petroleum Engineers: National Affairs Com-
miftec

American Institute of Professional Geologists: Com-
mittee onn Man and His Geologic Enviroument;
Executive Committee, Texas Section

Association of American State Geologists: President,
1969-1970

Geological Society of America: Joint Coopcerative
Committce, American Association of Petroleum
Geologists—Geological Society of America

Gulf Universities Research Corporation: Advisory
Board

Interagency Natural Resources Council for Texas:
Chairman

Texas Advisory Committee on Conservation Educa-
lion '

Texas Mapping Advisory Committee

The University of Texas at Austm: Center for Re-
search in Water Resources, Advisory Committee;
Joint Conncil on University-State Relations;
Latin-American Institute, Advisory Cominittee,
Chairman; representing The University of Texas
on the Interagency Natural Resources Council for
Texas

L.E. Garner—
Austin Geological Society: Puhlications Committee,
1969-1970

R. M. Girard—
Austin Geological Society: Publications Committee,
1968-1969

R. A. Maxwell—

Ameriean Institute of Professional Geologists, Texas
Section: State Parks Advisory Committee, Chair-
man {(until Augunst 1969)

Austin Geological Society: Vice-President, 1968—
1969; Executive Committee, 1968-1969

Natural Science Association of the City of Austin:
Exccutive Board (until August 1969)

Parks and Recreation Advisory Board of the City of
Austin: Member (until May 1969)



W. . Stearns—
Anstin Geological Society: Finance Committee,
1969-1970

Other Professional Responsibilities
L.F. Brown, Jr.—

American Association of Petroleum Geologists, An-
nual Meeting: Co-leader of pre-convention field
trip, “Late Pennsylvanian Shelf Sediments, North-
central Texas,” sponsored by Dallas Geological
Society and American Association of Peiroleum
Geologists

Dallas Geological Society publication, “A Guidebook
to the Late Pennsylvanian Shelf Sediments of
North-central Texas,” 69 pp.: Co-editor (with E.
G. Wermund )

Society of Economic Paleontologists and Mineralo-
gists, Annual Meeting, Dallas, Texas: Co-chair-
man of Symposinm on Shelf Sediments in the

Rock Record
L.E. Garner—

Austin Science Center: Conducted seminar on rock
and mineral identification for elementary-school
teachers

P.U. Rodda—

Conservation Education Workshops at East Texas

State University, Commerce, Texas; Stephen F.
Anstin State University, Nacogdoches, Texas; and
Texas A & I University, Kingsville, Texas: Special
consultant on mineral resources

Teaching Duties of Bureau Staff

Five Bureau staff members have joint appointments
with the Department of Geological Sciences at The
University of Texas at Anstin. These are V. E. Barnes,
W. L. Fisher, and P. T. Flawn (Professors), P, T.
Rodda (Associate Professor), and L. F. Brown, Jr.
{Lecturer). Regularly scheduled courses are taught by
P. T. Flawn {Geology 341: Mineral Resources); L. F.
Brown and W. L. Fisher (with A. J. Scott} (Geology
383K: Terrigenous Depositional Systems); and P. U.
Rodda (Geology 314K: Invertebrate Paleontology).
In addition certain Bureau staff members supervise
graduate theses and dissertations and serve on graduate
student committees in the Department of Geological
Sciences and as outside committee members in other
departments and universities. During the 1969 Spring
Semester, W. L. Fisher and A. J. Scott taught Geology
391.1 ( Depositional Systems) as a UT extension course
ju the Permian Basin Graduate Center, Midland, Texas.
Various stafl members gave specific lectures or partici-
pated in departmental field trips during the year.
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Mineral Studies Laboratory

The Bureau of Fconomic Geology’s Mineral Studies
Laboratory continues to test, analyze, and evaluate pos-
sible commercial uses of samples of Texas rocks and
minerals in support of various activities of the Bureau,
the Diepartment of Geological Sciences, and other de-
partments of The University of Texas at Austin, as well
as samples submitted by private individuals. Other ac-
tivities of the staff of this Laboratory include improving
and expanding the services offered as well as giving ad-
vice on methods and equipment used in the Laboratory,

Bureau projects to which the Laboratory has con-
tributed include the Van Horn Heavy Metals Study,
Colorado River Project, University Lands Project, and
Parks and Wildlife Department Project.

Examiuation of samples from other departments of
The University varied from chemical analysis of mag-
netic minerals to spectrographic analysis of minute de-
posits on arrowheads. Some samples called for quali-
tative spectrographic analysis of rare earth-bearing
minerals and concentrates,

Samples of rocks submitted to the Burean’s admin.
istrative offices by Texas residents are further examined
in the Mineral Studies Laboratory if they require min-
eral separation, physical testing, chemical or spectro-
graphic analysis, and evaluation of commercial value.
If possible commercial value is indicated as a result of
tests performed in the Laboratory, further testing in

specialized private testing and research laboratories is
recommended. During 1969, samples received included
a wide variety of materials: minerals for possible pres-
ence of precious metals, rare earths, antimony, copper,
chromium, titanium, tungsten, etc.; clays for possible
use as refractory, drilling mud, lightweight concrete ag-
gregate; natural zeolites for possible use in water
softening.

The technique of atomic absorption made possible
the determination of less than part-per-million of gold
in rock samples of the Van Horn Heavy Metals Project.
A Jarrell-Ash dual purpose atomic absorption and
flame emission spectrophotometer Model 82-526 SP
was used for these analyses. This use is only one of
many for which this instrument has been indispensable,

The spectrograph remains the most useful instru-
ment when one or all {up to 70) elements in a mineral
or rock need to he studied. An amount as small as one
milligram of the powdered rock or mineral without
further preparation can produce 2 spectrogram which is
a permanent record of the elements present and their
relative amounts, A comparator-densitometer is essen-
tial in interpreting a spectrogram. A Baird-Atomic, Ine.
Model RC-2 microphotometer (densitometer) com-
parator is on order and represents the first and most im-
portant step in unit-by-unit replacement of the twenty-
seven-year old spectrographic facilities available in the
Mineral Studies Laboratory,

Well Sample and Core Library

The Well Sample and Core Library of the Bureau of
Economic Geology is a permanent repository for Texas
subsurface materials. The collections now contain rock
cuttings and cores from more than 60,000 oil, gas, and
water wells and exploratory boreholes drilled in the
State. Also on file are drillers’ logs, electric logs, and
sample logs. All of these materials may be examined by
geologists and others at the Library, where facilities
for study, including microscopes, are available,

During 1969, the Library’s holdings were substanti-
ally increased by gifts of cores, samples, and other data.
Cities Service Oil Company donated a complete set of
records of wells drilled iu West Texas counties through
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1968. These are cataloged and filed in 1,134 ring
binders.

Emest K. Lehmann and Associates, Consulting Min-
ing Geologists, of Minneapolis, Minnesota, presented
11,000 feet of cores obtained from boreholes drilled
into Cambrian rocks in Blanco and Burnet counties.
The Permian Basin Sample Laboratory, of Midland,
Texas, donated well cuttings from 1,600 exploratory
wells drilled in 52 West Texas counties during 1965
through September 1969.

Tenneco Oil Company, Houston, preseuted 172
boxes of cores from four wells in Gray County, and
Zinn Petroleum Company, Houston, gave 80 feet of




cores from wells drilled into Buda Limestone in Frio
and Pearsall connties.

The Well Sample and Core Library occuapies office
and storage space in Building 18-B of The University’s
Balcones Research Center located at the northwest
edge of Austin. Mr, W. R. Stearns is chairman of the
committee that supervises the operation of the Library.
Mr. Maree L. Morrow is Administrative Clerk-in-

Charge.

Public Scrvice

The Bureau not only develops basic scientific data
but also performs the important function of dissemi-
nating information about Texas geology and mineral
production. In addition to publishing reperts and maps,
the Bureau provides direct assistance to many indi-
viduals and organizations as a public service,

During the year, geologists, engineers, students,
teachers, indusirialists, rock and fossil collectors, pros-
pectors, realtors, and others, requested information by
letter, telephone, or visits to the Bureau, All members
of the Bureau research staff continued to provide such
information by conference and by correspondence. Two
staff members who spent a large portion of their time

in such direct public service are L. E. Garner, who ex-
amined rock and mineral specimens submitted to the
Bureau for identification, and Roselle Girard, who re-
plied to hundreds of inquiries for information about
various aspects of Texas geology.

Other public services of the Bureau included pre-
liminary testing and evaluation of industrial rocks and
minerals at the Mineral Studies Laboratory under the
supervision of D). A. Schofield, chemist-in-charge. The
Well Sample and Core Library provides facilities for
the examiuation and study of subsurface materials from
Texas wells.

Vertebrate Paleontology and
Radiocarbon Laboratories
Transferred

Since 1967 the Bureau of Economic Geology has as-
sumed administrative responsibility for the Vertebrate
Paleontology Laboratory and the Radiocarbon Labora-
tory housed at the Balcones Research Center. Effective
in September 1969, administration of these laboratories
was transferred to the Texas Memorial Museum,
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