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Cover photograph: 
Sierra del Carmen, Big Bend National Park, 
Brewster County, Texas. Moonrise over these 
Lower Cretaceous limestone units raised along a series 
of faults and filled to the east 
forming fault block ridges. 
Photo courtesy France P. Davis 

FOREWORD 
The Bureau of Economic Geology, established in 

1909 as the successor to the Texas Geological Survey 
and the Texas Mineral Survey, 1s a research entity of The 
University of Texas at Austin. It also functions as the 
State Geological Survey-a quasi-state agency-with 
membership in the Natural Resources Council of the 
State of Texas. The Bureau Director serves as State 
Geologist and represents Texas in the Association of 
American State Geologists. 

The Bureau provides extensive advisory, technical, 
and informational services relating to the geology and 
resources of Texas. In addition, it conducts a large 
number of basic and applied research projects in energy 
resources, mineral resources and statistics, land resources, 
systematic geologic mapping, and a variety of other 
research programs in such areas as hydrogeology, basin 
analysis, geochemistry, and coastal studies Certain 
projects are conducted jointly with other units of the 
University as well as with State, Federal, and local 
governmental agencies. 

The Bureau of Economic Geology publishes results 
of its research in Reports of Investigations, Environ­
mental Geologic Atlases, Geological Circulars, Hand­
books, Land Resources Laboratory Series, Research 
Notes, Mineral Resource Circulars, Geologic Quadrangle 
Maps, Geologic Atlas of Texas Maps, and Guidebooks. 
Publications are sold for a nominal price designed to 
recover printing costs. A complete list of publications is 
available on mquest. 

The Annual Report of the Bureau of Economic 
Geology outlines the scope and status of current 
research programs and projects, publications, profes­
sional p.ersonnel activities, and special services in the area 
of Texas geology and resources available to agencies, 
industry, and all citizens of Texas. The Annual Report is 
available on request. 

Folded Boquil las Formation limestone 
along Marufo Vega Trail, Big Bend 

National Park , Brewster County 
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View looking east fr()m Sunqav Canyon 
towards Pala Pura uinyon, Randall 
County, Panhwidle region of Texas 

RESEARCH 

Bureau research programs and projacts are 0es1gned to address many ot rhe State's major concerns 
in the areas of geofngic , enl:lrgy, ,n fneral, land. and environmenial resources. Through the years. 
an extensive research program In energy and rnineral r .somces has boon rnamrnlned. This substantial 
r search emphasis is broadened by comprehensive 1nvest1gations ot land and water resources. 
The Bu eau's proIects are directed toward solving exfsting problerns of resource tit li za tion; 
they are aimed a1 research programs incorporating geologic concepts whi h will build 1oward an 
und rstanding of a specific ,esource and its impact on human activ1ties. 

The diverse range of Bureau researcl1 is typified by the programs dealing with the evalua-tlon of 
bedd,~d salt deposit-Sin the Panhandle arid interior sail domes in East Texas as potential si tes fur 
1solarion of nuclear wastes. These projects requ ire in-de_pth, comprehensive evalual ions or 
subsurface hydrology, resource distrfbuHon, depositional systems, and land-surfaceconfigura·trons 
and denudation rates. Such program~ call tor expertlse in areas like r:ie0morpfi0!ogy, 
hydrology, basin analysis, tectonics, environmental geology, geochemistry, and rock phys ics. 
Th is res_earch integrates complex geologic subdisciplrnes into a coordinated assessment 
of a critical problem needing sc1ent1fic, objective review. 

The Land Resources Labora.tory coordir1ates the numerous land resources programs w1t~1In the 
Bureau of Econom1 Gtmlogv. Bureau research in 1977 focused on the assessmen1 and analysis of 
env jronniental problems corrcernmg geopressured geothermal energy production and uranium util i zaI ,on, 
in addition to contrnumg work on stlch long-standir-,g projects a5 the Environmental Geologic A.tlcJs 
of the Texas Coastal Zone and the Guadalupe• San Antonio • Nueces River Basins regional s~udy. 

M nerals at,d energy resources programs -continued to be a rnajor -part of Bureau research. In 
addition to resource assessmeAts m uran um, lignite, and geopressLlred geothermal energy, th8 Bureau 
began research into analysis of governmental policy related to energy. Initiation ot a comprel1ens vii 
survey of min•er-al localjties in the State began in late 1977. Th is survey proposes to develop 
detailed information on hundreds of mµieral :Sites. across Texas. 

Systerna~ic geologic;: mapping, coastal studies, bas in analysis µrojects. and in1.1:est igations in other 
areas of econo1rnc geology further 1nd1cate the range ot research programs carried forward in 1977. 



ENERGY RESOURCES INVESTIGATIONS 
URANIUM POTENTIAL OF THE 
CATAHOULA FORMATION-PHASE II 
William E. Galloway and Willfam R. Kaiser, 
assisted by R. Stephe,, Fisher, Constance S. 
Childs, and Stanley M. Sutton. 

Continuing invest1~at,ori of the uranium­
bearfng Carahoula Forrnati n (see Report of 
lnve_stigaiioris No. 87) will ernphasize recon­
stru tTon of L11e hydrol gi Bnd g~o hern lGal 
'111 t ry of this I j r 11 ran ·,n 1-host formation 
Hr-> structural and stratigraph ic frarnew rk 
delineated in Phase I will be ornb1ned wllh 
de-railed mineraloglc and gsochsrn cal studies 
and reconstructions of rnode,rq gr und-water 

I URANIUM 

EX~LANATI.ON 

flow patterns and hydrochernical trends to 
1dentt fy the factors and processes controH ing 
the solution, migration, and concentration of 
uraniurn. 

Characterizing the geochemical environment 
most tav6lrable to uranium concen'tration m 
the Catahoula will rr::quIre detailed mineralogi 
study of uranjurn ores, parren ground, and 
altered ground. Stability diagrnrns for dentified 
mineral phases wifl be constructed and evalu­
ated with respect 10 a suite of hydrocheri1ical 
parameters known tn exist in Catahoula waters. 
The project 1s funded by the U.S Department 
of Energy, 

~ COft011111'Qtld P'h1MraNlG'laon 

~ ~ o;:.:::.:r- (-1 "'-· ·-·' ~1111'• ---~ --- -·· - .,,_ 

D1agrarnmatic representatl on of the two principal phases of the uran lum cycle interpreted for Ca1ahoula Formation 
Uuvial systems 

URANIUM POTENTIAL AND 
GENEnc STRATIGRAPHY OF 
THE TRIASSIC DOCKUM GROUP 
OF THE TEXAS PANHANDLE 
J. H. McGowan, assisted bv George E. Granata 
and Steven J . Sent. 

Th Is study of fundamental facies distribu t Ion 
and mineralization within the Dockum Group 
began 1n December 197 4 as a join L project funded 
in part (for 2 yr1ars) by the U.S . .Geolog1Gal Sur­
vey, Uranium/Tt1orium Branch. The proje t in­
volves lnvesti_gations of the surfac~ and subsurface 
continental Tr1ass1c fades in Texas. 

Tt1e project is con~emed chiefly with the 
development of a stratigraphicfrarrtework model 
and a depositlonal model, as well as with the 
accurate delineation of uranium mineratization 
and the deterrnina,rion' of probable controtnny 
or localizing fac'tOrs. Bnth surface and subsur­
face trends are being considered. The entire 
sequence of terrigenous elastic fades 1n the 
Texas Panhandle will be eva lua1ed_ 

At the end of the first year of the project, 
field reconnaissance was completed with in an 
area extending from Sanra R0sa, New Mexlc.o, 
to Scurry and Borden CoLm1jes. Texas: detailed 
fle ld work was conducted in Crosby, Dickens, 
Garza, ,ar,d Kent Counties, Texas; subsurface 
reconnaissance was completed over most of the 
Triassic sed imentary basin ; and detailed subsur­
face work was completed do'wnd p from Garza 
and Cr<0sby CourHtes. In 1976, during the 
second year of the investigatron. OlJtcrop wbrk 
was conducted in Palo Duro Canyon, and 
detaiJed subsurface work throughout the basin 
was al rnost cornp leted 

In 1977, field work was completed in 
Glladalupe County, New Mexico, and Palo 
Duro Canyon, Texas; 'Collection of subsurface 
data was completed for Texas and New Mex jco. 
Also during lhe year, a report covering the first 
half ot the projec1 was written. The report 
described the depositional framework of the 
lower half of the D.ot:l<um in the area south of 
the Amarillo unlift. A second repor,t on the 
final half of Lhe proJect ls in preparation. 
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FORMATION OF URANIUM ORES BY 
OIAGENESIS Of VOLCANIC SEDIMENTS 
Ch r1st0pher D. Henry, Anthony W, Walton 
(Un iversity ot Kansas), and Charles G. Groat 
(The Un iversity of Texas at El Paso). (!Ssisted 
by Grace Nell Tyne r. 

The basic ob1ective 0t th 1s study 1s to 
understand rhe pro1.ess by \.Vhlch Liraniurn 'Cm:! 
bod ies rr11ght torin 1n a eas otthir:J... accurnulat1on, 
of volca(l iG tpffs and vulcaniciasti c sedimen1s. 
Ow mg the Sl:lrnrner of 1977, AW Walfap and 
C. D. Henry mapr:;ied and analyzed the l1thologic: 
and t lia~en ,l\ t. facie!:. in .i Sf!dirnentary basin 
surrounded by volcanic centers south anrJ W(~st 
of Marfa in Trans-P x:os Texas. They also 
1den1l tied ~olirce-vent ar •as an<.l exr.1rnined flow 
rocks and t'uffs fo1 relationshrp to basin se­
qurm ces. 'Add1t,on;;it fiRld work ln Nevada and 
·Utah Hllowed c.:ornparison w1rh qJ-eas of s1mllar 
vulcanic_and sed1nientary seque11ces. 

Work under WrJY clurin(j the fourth quarcter 
of 1977 rn lucied petrog,aph ic and X~ray 
analysis of alterat ion w i thin the volcanic and 
sedirnentary rocks, and correlation with chem1-
al uoncen1r;;ltions of u,ar,lilim and other e!e­

rnents. Final 0111corr1e 0f rhe study will be a 
rnodel of depos'ition, diagt,11es1s. and 'Uran iurn 
m1grc1tion a11rl cmnccn!ratioll' ar0und volcanic 
men .ters which sh0uld bi.:: LJsecJ lr1 prnspecring in 
volcarnc terranes. 

This project is funded by the U.S. Dl,part­
ni<:inl ot E, 1ergy 
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Volcanic ash, a p0ren1ial sourae 
for urarnum mineralJzation, exposed ih 

wail of inactive uranium rnine, 
1<21rn(;s CounW 

HEGION.AL ASSESSMENT AND SITE 
SELECTION OF THE GEOPRESSUHEP 
GEOTHERMAL RESOURCE, 
TEXAS GULF COAST 
Don G. Bebout, Robert G. Loucks, and A.A. 
G egory, assfs~ecl by Vjctor J. Gavenda. Jong H. 
Han , Jeffrey D. Potter, Jung H. Seo, Stephen C. 
Claypool, Kttty L. MIii iken, and Mark E. Rusk. 

A g0othem1al reser.voir should have a sand­
stone volume ot at leas1 3 cubic, miles, fluid 
temrxirature of 3000 F or greatBr, and at te-ast 
20 rni!lidarcys permeability. Regiorial studies of 
the Frio Forir1at,on rns~Jlted in the ident fic;:itio11 
of several fairways-H fdalgo, Kenedv. Nueces, 
Matagorda, ani;j Bra~0ria-tha1 meet some of 
these sµeci fioat1ons. More detailed studies com­
plRtcd in 1977, however, disclosed sermus 

1,111it<:lticm~ of all of rhest1 fairways w11h thP. 
exceptioq of Brazoria Fairway. With in that 
tairwc1v, "the Austin Bayou ProspHr.: t l1ai;. been 
id1)11tHren. A final report (Report of l11vest1ga-
11qns No. 91) that desr:f ib ed the geolog ic and 
engineering conrlft1ons expectfld at a test-well 
sitfl in the AL1s1ir1 B~1ycw ProspeGt was com­
pleted in 1977. DriHrn~1 at a test well was 
scheduled 10 beqln in early 1978 with funds 
frorn the U.S. Departm~nt of ·Energy; General 
Crude OH Compapy is the 0perator of the 
drilling prog,:am. 

R.egional resource .assessment of the Wilcox 
and Vicksburg Formati ms is also now coniph-it!i!. 
several additronal fairways have been lcler1t1fied 
along these trends. RAgi,onal dlstributir n of sand­
stone reservo1 rs in the geoprnss,ired Wi I cox ar;id 



VitksbtJrg units will be described ln .a, report 
planned for publi~i-on in ·t1arly. 1978. Addi­
tronaJ tundrng, Is anticipated to continue ih.ldv 
of. th~se ta;rwav areas irt order to deUAeate 
several geopressured geothermal prospecrs in the 
Wilcox and V iclcsburg trends. 
TEXAS• F\RST GEOTHERMAL 
WELL SITE SELECTED 

More than 3 years of resse.reh into the 
feasibility of producing geothermal energy from 
the geopressured zone along the Texas Gutt 
Coast W'aJ conquc.ted by a team of Bureau 
scientists. The study resulted in the. se~ectlon 1'f 
a test-well srte in Brazoria Co.Uf'IW~ Located 
along . Chocolate Bayou, the test well, named 
the ERDA and ·Genera'I Crude No. 1 Martin's 
Ranch, was scheduled to be dri!ted by General 
Crude-Oil Company-starting fn earty 1978. The 
Unf\'8rsl1V of Te-xa$ at Austin ~s granted funds 
from the U.S. Department of Energy to coordi­
nate drflllng and completion of the test well 
and to proooec,f with',' subsequent research on 
data obtained during drilling. -This program Is 
co-directed by Pon G~ Bebout (Bureau ,of 
Economic Geotogy) and Myron L. Dorfman 
( Department of 'Petroleum Englneerirui; Center 
fQr .Energy StLidles). 

The prospective reservoir is In the lower 
"F'riQ· Formation (Anomallna bilateralis tQne} 
between t3,500 and 16,600 feet deep. The test 
.well is expected to penetrate mor~ than 
800 feet of . sandstone with fluid temperatures 
In exoess .of 3000F. At least 250 feet of thi.s 
sandstone should have f!)ermeabilitles greatef 
tt}~ri 20 tnil lidarcvs. Assuming a drainage area 
of 4 square mites~ the reservoirs penetrated by 
the tes~ well sh·ould contain at least to biWon 
barrets of water. If the water ooniatns 40 cubic 
feet of methane per barrel, then the total 
n-atural gas r~urce should be 426 biJlion cubic 
feet in place. A complete description of the 
cor,dftions expected in ttre test-well area is 
included in the Bureau of Economic 'Geotogy 
Reµort ot ~nvesttgations No. 91, uFrio Sand-­
stone Re~rvoirs in the Deep Subsurface Atong 
the T.exas, G.ulf Coast.,. 

ANALYSIS OF THE CONSOLIDATION 
OF TERTIARY SANDSTONES, 
TEXAS GULF COAST 
Robert G. Loucks, Don G. Bebout, and 
WUUam E. Galloway, astisted by Marianne G. 
Moseley and Turner F. Williamson. 

This project involves a detailed -st't.K1v of 
the sandstone consolidation hist$ry of the 
Texas G'-'ff Coast Tertiary secti0nwith emphasis 
on the-formatton, preservation, and v:ert!ca1 and 
l!;ite.ra1 distribution of porosity andper~ility. 
1he study concentr-ates rrta'inly on the Tertiary 
se<::tion that cont~ins the Frio, Vicksburg, and 
Wilcox geothermal ~rridors, 

Oudng the initial stage ~f ttte project, 
approximately 300 well cores trorn the Gu~f 
C98$t area were Q>Uectftd_ Samples were cut 
from the Mres, and thin $8Ct1ons.ot the samples 
were prepared. The potm counter method was 
then employed to .determine the mineral com, 
posttion, d!ageoetrc feaw·res, and pqtositY types 
which are present in the sandstones. These data 
are being used to help·determimi tffi:11.otation Df 
deep reserv¢irs of tne Qijalltv needed for 
geQtt:>ermal fluid producti-pn. Such reservoirs 
must extend over an area farge enotigh to make 
susta1r,ed 'Pr'Odl.ictfor,: posslble1 and they must 
occur at depths great enougfl to contain the 
necessary pressures and tem~atures. 

The results of this study will be used in 
conjunction with the Bureau of Economic 
Geology reg~nal assessment studies to• indicate 
the most favorable areas In which to ~rch for 
geopressured ~thaj'tnaf pr-ospects. This one­
year protect., which begafl in -September 1971, 
is funded by the U.S. Department of Ettergy. 

REGIONAL LIGNITE EVALUATION OF 
NATIONAL FOREST LAND JN TEXAS 
L.E. Gamer, assisted by David A. Pass. 

Study Qf the regional distribution of lignite 
reserves and other mlner:als on Ne1tJc;ma! Forest 
lands. in Tex;as began in October t911. Funded 
by the Forest service o'f the U.S. Oep·artmerrt 
of AgrietJltui:e; the proj~ h"ivolves th!! investi• 
gatlon of $.lrlat;Er and subsurface occurrence of 

lignite ~d other mtJilftrals in ~lne, Angeline, 
Davy Crockett. ·and Sam Houston Nat1-onal 
Forests. · 

Li·f1'1,it4ld evaluation of /ignite reserves wfll 
include ( 1 ) reserve estfrnates, {21 economic 
trends in lignite pro~Octlon .• (3) environmental 
factors related to production; and (4) recom~ 
mendations tor further studJes This proj~ ia 
scheduled for comptetlon in fall 1978. 

IN SITU GASIFICATION 
OF TEXAS LIGNITE 
William R. Kaiser, assisted by John E .. 
Johnston, Ill. 

Thts is a joint study, with Thomas F. Edgar 
(Department ot Cnemical Engineering) and 
Thomas W. Thompson (Department of Petro,­
leum Engineering), funded in part by the 
Na,t!onal Science Foundation, Research Applied 
to Nation·al Needs Program (NSF-RANN). The 
pro}ect, initiated in November 1974, i$ a study 
of the deep.basin lignite in the Texas Gulf 
Coastal f>laln north of the Colorado River. 
Emphasis is on lignite occurrenoo. physical 
-s~ratigraphy, sand body geometry. and deP(>si:. 
-uonal envitonmetna. The NSF funding of B-u-
reau of Economic G.eelogy participation ended 
AuW,Ast31, 1971. 

l=xPJQration modet~ have been c.kw.e1oped 
fo:r three Eocene stratrg~hic units-the Wilcox 
Group. Yegua Formation, and Jackson Group. 
T-he Wllcoic and Jackson have the highest 
potential for in sttu gasificatton Ffom hY· 
drotogtc and eiwlronmenml st~points, tha 
_Jackson is superior to the WHcox. ' 

-A repo-rt presenting thege9IQ9Y and ,lignite 
occurrence tn the Wi1cox and Jackson will be 
publlshed in 1978. In p~paration Is a report on 
the ge.otoglt and- hvdroJoglc factors of In situ 
gf!Sificatlcinior Te-x~ llgnite 

PLAN FOR THE MULTIPLE LAND USE OF 
CAMP SWJ FT, BASTROP COUNTY, TEXAS 
E.G. Wermund. 

The- Camp Sw,ift area of Bastro~ County is 
mgu·tarly used by the Te>s:as National Guard fgr 
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the training of military personnel. It 1s underlain 
by a valuable energy resource-low-rank coal 
(lign ite) which ca,n be rn fned From the sur'face. 
Hie purpose o'f this stuay was to ev.eluote the 
possibility of both exploiting the lignlte re­
source and using the Camp Swift area for 
1nilitary tr.:,inir1g. The i;roject 11\,'as initiated and 
co111pleted under a contract with the Governor's 
Offi'ce of' Budget and Planning. 

The study inventoried the land uses, jand 
resources, bioloq1c assemblages, air qua I ity. 
surface and ground water, energy, and 1, istor ica l­
archaeoJogi cal data ln the vicii:iiry of Campi Swift. 
Potentral developments in the area were studied 
and valuated in light of the [nvenLOry. The 
investigation determined that simultaneous mili­
tary traini ng and sur iace mining of lignite are 
compatibh-i, and a plan of rnultipre use was 
r e0orr,,nencled. 

TEXAS PUBLIC LANDS-ESTIMATE Of= 
FUTURE OIL ANO GAS PRODUCTION 
FROM ESTABLISHED FIELDS OF 
TEXAS GULF COAST~ BAYS, 
ESTUARIES, ANO OFFSHORE" 
Willard R. Stearns. 

The first phase of this project, mvolv1ng an 
investigation of oil and gas reserves of Statt:J­
owned lands in the Gulf coast and oftshoro 
t1reas. is c;ontimrnig. PrC".lduction history and 
rt)scrvoir data-such as porosi ty, per meabilrty, 
sand tilfckncss, and pressure·volume--1eniperature 
relationships-of apt)roxirnate!y 800 reservoirs 
are being com,:;iilt>d. The u lti111atr_• airr, ot this pro­
ject is to survr;y and evaluate tho mineral re­
source.S ot al I lands oymed by the State of Texas. 
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Headtrame at now inact Ive Ha7el copper 
m111e ltHft 1: sernent manufac-iunn~ plant fn 

Central Texas (mlddlP.J ; limestone quarry 
along 8Jlco11.:s rault Zone be1ween San 

An ton,o ,md Austin (rlgh1) 

MINERAL RESOCJRCES INVESTIGATIONS 
MINERAL AND ENERGY 
RESOURCES OF TEXAS ATLAS 
Thornas J. Evans. LE. Garner, Ann E. St. Clair, 
assisted by Patric ia K. Bettrs and Paul Anaejjonu. 

This atlas project is now enterir-ig a new 
phase with the completion of cartographic. 
preparation of the "Mineral Resources of 
Texas" ,nap and the initiation of mmeraJ 
commodity data sheets. These two parts of the 
,'ltlas series have been preceded by the "Energy 
Res0l1rces of Texas" map, p.ublished in 1976. 

The "Mineral Resources of Texas" map is a 
companion to the JT1ap of Texas energy resources, 
printed at the same scale ( 1. 1,000,000) and 
in full color The mineral resources 111ap shows 
current and historical production sites and 
mineral orcurrence.s. Distr;but iori of major rnck 

tYpes utilized in the mineral industry is also 
shown. including l mesLOl1 e, dolomite, ceramic 
clay. non-ceramic clay, iron, sand and gravel, 
trap rock, granite, mdustrfal sand, extrusive 
igneous rocks, talc, salr, and sulfur. At yecirend, 
the map .was ready for prinrinq_ 

Mi neral commodity data sheets were 
initiated 1n late 1977. These sheets sunirnarize 
thP nature and In1por tance o-f more than 
60 m ineraJs and co111modJ11es 1n the State. 
%eels will include i11f'onnatio11 on occurrences, 
producuon. uses, geologic setting, and critical 
references. Cross-mdexing of data shoots w1JI 
permit 1;asy reference to relat1:~d commoditit:s.. 
Da1a sheers are designed tor 1nrl1vrdual cl1s1rib u• 
tion, as related oackagl:;ls, or as a complete set. 
The first inrneral cQmrnod,ty data sheets arc 
now schf:duled for publi ~atIon In 1978. 



MINERAL LANDS IN 
THE CITY OF DALLAS 
Ann E. St. Clair. 

TM CitY of Dallas, reoo.gnizlng the need to 
use its mineral resources and mined lands 
properly. req~ted the Bureau o.f Economic 
G·eology to make .a 12•m<:>nth study• ot ml~ 
lands ar.id mineral resources within that city. 
The prajec.t, which began l.n August 1976, 
lnvo~ved identification of ~n active end in~tive 
mineral produotion localities and areas of poten­
tial mineral production. Resources in Dallas 
a,e principaff.y sand and gr3'18t# fimestonet and 
day. A map ·of mti'Ieral resouf-cea and .mined 
lan.ds was prepared, and the r~clamatlon of the 
mined lands was anaiyz~d . .A report en the 

rssul ts ot the s-tud.V will be put>lf shed by tt,e 
Bureau in early 1978, 

SAND AND GRAVEL 
RESOURCES OF TEXAS 
Thomu C. Gustavson, assisted by John P. 
Ferguson. 

Potential and existing sand and gravel 
resources• and active and inac.tive mining ,opera­
tlons are shown on th'e "SaAd and Gravel 
Re$0Urces of Texas"' map. This map, at a -scale 
of 1: T ,000.000, consists of four sheets. an in 
full color. The map was compt.eted in early 
1917, and the text was in editorial review at 
yeanmd. Publ icatron ot ~th map and text ls 
expected .,rt early 1978. 

Inactive sand and gra,vel openrt/on alonQ 
the irinity River in Oall.as. County 

MINERAL PRODUCTION IN TEXAS 
Thomas J. Evans, In co<>peration with 5taff of 
the U.S. Bureau of Mines. 

Mineral production data and .other mineral 
inaustr"Y Information are compi'led annually as 
part of a continuing cooperat~ program be­
tyveen the Bu~y of Eco.nt!>mlc Geology and 
the U.S. Bureau of Mines. 

During 1977, a report or,11976 production 
of industrral minerals in iexas was pr-epared mr 
pubUtation in the Texas c~pter qf tne U.S. 
Bureau of Mines ••Minerals Yearbook 1976." A 
preprint of' tne chapter will be issued as a 
Mineral Resource Circular, .,The Mineral Tn­
dustry o•f Texas in t976," by the Bureau of 
Economic Geology. 



LAND RESOURCES INVESTIGATIONS 
Land resources invr-.:stigations at the Bureau of Econom1c Geology are coord inated by the Land 

Resources Laboratory . Created in 1974, rt1e l-and Res0l1rces Lc1boratory assures a cunt1nuin.9 program 
of land resources and envi ronmental research at The University of Texas at Austl n 

Since its incep1ion the Labori)tory has had responsibllity for a sign i ficant portion ot the Bureau 's 
resear-ch program Ma1or research efforts have been made in ( l) land resour.,;:e inventories. (2) current 
l;:ind use invenlurles, (3) urban environmental geologic mapping, 14) 1nventor1es ot land prone to 
natural hu~rds, (5) inven1ories 0f unique rnrneral lands, and (6l geologic crr1eria affecting coastal 
tone management 

A more detailed exf) l;mation of programs of the Land Resources Laboratory underway during 
1977 1s presented in the follow ing pages. 
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t=nvironmen Lal cansiderdt ions 
of gcopressurf!d ']'f!otlwm1ai 

en~rgy prod1H .. L1or1 in Brazoria 
County prospect area include, 

,-irr,or,g 01~ers, iciotentral for 
subsidence and -fau It 1:1c tlva twn 

1Jifecting nearby industr ial 
complexes !above) and 

recreati anallcornmun I ty 
cl0volop111ent [far qgh1J and 
possible affects ot produced 

brines r:,n bJoJ011ic 11s.sernbla!J!c!S 
and assocfated es1Ur-1ries 

(near ri1:1h;) 

LAND RESOURCES OF TEXAS: 
MAPPING AND CLASSIFICATION 
Robert S. Kier, L.E. Garner, and LF. Brown, Jr .• 
ass isted by Jaret E. Nilsson. 

TlltS prowct, i111t1ated in April rnn with 
l")artial upp ri fr rn the Texas Water Ot->v1:lo1J 
rr1ont 80,1rd and tt1e Division of Plar1n in~ 
Coor li1121tir1n. 0 fl •· of the Governor, and 
r; r 1pl d 1n 1977, providtis a statew1dr~ clc1ssi­
tf atfon o f T xas lands A wall map (scale 
1 500.000) sr-1 w Ihm ci1stributia n of the vi:.1rious 
land types. This s-cat w1d1::, analysis sur1nlP· 
rn ri ts d 1ai lP.d .n viron 11•1 , tal ,napping pmgrarHs 
01 th0 Bure;:Ju of Econom ic G ·ology ,md 
rirovlr.Jes a regional t1~chnical lJase for land dnd 
natural no::source consefvation and dev~'!lripr11011t. 

Canouraph1c preparation and pr1nt1nq of 
the man arid text were par11y financed in 1976 
and 1917 by an integrated grant from the U.S. 
Department of Housrr1g arid Urloan D('velop· 
ment through the Gov13r nor 's Office of Buclget 
and Plannma. with matching funds tram the 
GP.neral Land Office of Texas, Texas Coastal 
and Marirrn Council, Texas Department of 
Health Res0Lrrces, Texas Forest Servrcr;, ,md 
Texas Water Quality Boaid 

ENVIRONMENTAL CONCERNS 
ARtSING FROM THE PRODUCTION 
OF GEOPRESSURED GEOTHERMAL 
ENERGY ON THE GULF COAST 
Thornas C. Gustavson , projec1 director ; 
Maryann M. McGraw, R. MIiis T9t1 v: Fau~t 
Parker, Donal E. Wohlschlag [The University 
of Texas Ma ri ne Sci nee lhst11ute ). 

This study fs an 111terdisc1pl1ntlry approach 
to identify and evaluate the ~cological 1mplrca­
t1Qns rcsultrng frorn devclopr11en t of th!:! geo­
thl::!1 rnal msource along the Texas and Lou1s1ana 
Gulf Coast. Thr. Bureau has assessed 1errestnc1I 
impacts, prov1d1ng an overv1PW uf facilrt1es and 
ancillary sysierns assuc1ated witti geothermal 
emirgy ri odur:t1011. The Marine Science lmstltute 
has ass~ssed pornntial intrus,ons 1nm mar11w and 
coastal bay Pnvi1011rrn~nts. 



l111uatnd in fall 1976. thrs nroject was 
ctimpletf:d in ~all 1977 with the submission of a 
final report that ,ncluded over 600 annotated 
refoirnnces pertinent to eva.ltic1110n of potP.ritial 
env!rnnment;il i111pacts related to produc.tton ot 
the geothermal resource_ Th1s pmiect was 
surported by the Fi!ih and W1ldl1fe Serv1r:e, U.S. 
De~rtnient of !ntP.rior. 

GEOPRESSUIRED GEOTHERMAL 
ENERGY DEVELOPMENT-PROGRAM 
PLAN FOR ENVIRONMENTAL 
BASELINE STUDIES 
Thomas C. Gustavson and Charles W. Kreit!er. 

This project, initiated in September 19-77 
under corn ract 10 Lawrn11ce L1VP.nnr,r 1 Labura­
tor:y oi th ('l University, o.l C11ifornia, is intended 
to define r~search prugra,ns which will aclclr 'ss 
environrnentdl problems posed by geopressured 
geothermal 1cneraY devt~loprnent. Maj'o1· tasks of 
this project mcludr (11 id~ntdica1lon ot key 
tmv1ronme11tal 1ss.ues, {21 ,nveniory of available 
e1wironr11~ntol data, (3) ass.essrnent vi lhP ava11-
abl1-J clata, (41 1dentd1cat1on of data gaps, 
l5) ident1f1cat11in of key agencies and resources, 
ahd (6) rreRaration of a progran1 plan for 
baselin!;l environrn~nlal studies of the Texas 
Gu,1' C0ast arna. A final report from this proiect 
1s expected by late l §78. 

ENVIR0Nfv1ENTAL ANALYSIS 
OF GEOPRESSURED GEOTHERMAL 
PROSPECT AREAS, TEXAS GULF COAST 
Wil liam A Wh ite, Maryann M. McGraw. 
Thomas C. Gustavson {pr,ricip.al [ nveshgator'). 

Information was collected and analy1ed for 
this project as part of a prP,I I rn inary environ­
mental anafysis of po'tentlal geop1·essured geo­
ther rr1al resource areas jn Bra2or ia and l(P.r,edy 
Codn, ies, Texas. Approxrmately 150 km 2 

{60 rri1~) were ana1yied within each of the 
BraLOria and Ken •dy County prospect zones, 
with the 0bject1ves of (1 J conductin·g compara­
tive m,vironmental analysis of prospective sites 
flclr ,geo(Jressured geother'mal test wells, and 
(2) providing an e.nvi1 on mental data base for 

fuJtLtrre w ell deyelopment W'1th lhe p0ssibtlity of 
full-scale eriefgy production. 

Preliminary e11vironrnmnal data, 1nclu~i1ng 
current ta'nd use, surface lithology, soils, natura I 
hazards, water resourct~s. b1olo~1cal assc=:mblaqes, 
meteorological condit,oris. and regulatory con­
sid.erat1ons t1avl:!' be1m c.ol lee ted and analyzed m 
th~ Austin Bayou Prospect area near Chocc,l.a ~e 
Bayou, Bra2U1 ia Cou11ty, Texas. A geopressured 
geothermal rest wei I was sr:hedulod to be drilled 
at th1s s\te in ernly 1978 Trw stucly deteri'nined 
envi roi-1111811tally -JLHtalJI . slt,~s for the prospce1 
well 1with1n sp-atial ,c.onstra ln 1s se.t bv subsurface 
reservoir cond1t 1oris. Analyses bt d~ta revealed 
rhe need for tocus1r1y on the following areas : 
petential for subsidence and fatJlt actwation, 
suscP.pti0ility of test well and support facilit1P.s 
to fresh- and salt-wuter flooding, possible effP. t's 
of produced salime waters oq b iojo_gical assem· 
bJages and grnund-water resources. distribution 
of e~pansive so tis", 1:md etfoct of ddlling and assp­
c.iated activities on known archeolog1cal-cultural 
resources. 

The project was supporte,J by the U.S. 
Department of Energy. The final project report 
was submitted in late 1977. 

ENVIRONMENTAL MONITORING­
GEOPRESSUREO GEOTHERMAL 
TEST WELL, BRAZORIA COUNTY 
Thomas C. Gustav.son, assis'fed by Ma yann M. 
McGraw. 

The Bureau of Econorr1ic Gee>jogy. under a 
contr~ct with the U.S. Department of Energy, 
has undertaken management and coordination 
of emviron111ental rnonitonng at the 6razor1a 
County, Texas, geopressured geothermal test-welt 
site. Pri marv envir0n rnenta! concerns cef'ilte.r 
on local effects on air and water quality due to 
accidental release of geotherrnal fluiqs, and the 
possfble Initiation ot land-sur'fac;,e subsidence as 
a result of withdrawal of large volumes of 
geothermal fluids 

Baseline eh~fronmental studies include air 
and water quality, microse1srnidty survey, and 
first·order gmund leveling survey. These studies 

are scheduled for 80mplction prior to test-well 
drilling, Similar analyses Will be completed 
during the drilling., rxoducing, and well-testing 
phases to deterrn lne potential impacts, if any, 
of the test well on the Br,uoria County 
crw iron men t . 

TRACE AND POTENTIALLY TOXIC 
ELEMENTS ASSOCIATED WITH 
URANIUIVJ DEPOSITS IN SOUTH TEXAS 
Christophe 0. Henry, ass isted by Janet E. 
Nilsson. 

Sevr~ral environmentally sensitive trace 
elements (molybdenum, ar~enie, and selen um) 
are known to be associated with South Texas 
uran ium deposits. This project, skippor1!~d by 
the U.S. En'Vironn1enta l Prate t1on Agency, will 
ascertain whether or not sign1f1can1tl:y high 
concentrations of these elemerits acu.u=1lly do 
exist. It will ajso determine the natural range of 
concentrations of thesi'l e.lernents i n various sGiJs 
and geologic units in the uranium riiining area. 
The source of any high concentrations will be 
determined, who th er natural because of locat10n 
w[thm a mmed area ar man-made as.a result of 
mining operations. 

Work during tlie summer of 1977 consisted 
of cornpilatmn of existing geologic and soils 
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mapµing, collect ton af approximatt!IY 200 sam­
ples frorn the rnajo1 _geologk ancJ so i l uni rs in 
the mining area, and prepar,atron of lahora1ory 
analy1ital pr'ocedures. The proje t, which began 
1n 1977, is scheduled for cornplet1on 1n 1978. 

PREDICTING RESPONSE 
OF A NATURAL SYSTEM 
TO URANIUM EXTRACTION: 
OAKVILLE AOUIFER SYSTEM, TEXAS 
Wllliam E. Galloway and Charles W. Kreitler, 
assisted by Paul E. Devine and Margaret A. 
Townsend. 

Delin'eation of the rnaior depositional 
systems that compr1Se the Oakville aquifer (a 
major uran1urn host-rock of the Tex.as Coastal 
Plain) will be co.rntiined witl1 mineralogical. 
lJ<{ochenilcal, and hydrologic data Tht:! purpose 
Df this study is to provide a geologic background 
for efficient mme-s1te mon1tor1ng, anttc1pa11on 
of possible problems arising frorn surface or 1n 
situ m1nmg, and evaluation of 1he potential for 
natural buffenng of mine effluents. 

This 2-year project 1s funded by the U.S. 
!::nv1ronmental Protec1i0n Agency. Techniques 
and concepts developed in the course of this 
rnvestigation wi II be applicable to other uranium­
be.ar fng units in the Coastal Plain. 

ENVIRONMENTAL GEOLOGIC ATLAS 
OF THE TEXAS COASTAL ZONE 
L.F. Browri, Jr., project director; Thomas J. 
Evans, J.H. McGowen, and W.L. Fisher. 

Essentially comr:ileted, this atlas series com­
prises seven publications coverlng seven areas of 
the Coastal Zone Gal1Jeston - Houston (1972). 
Beaumont - Pori Arthur (1973), Bay City -
Freeport 11976). Port Lc1vaca ( 1976). Corpus 

Christi (1976). Kingsville (1977). and Brownsv111r~ 
Harlingen. A1 yeareqd, ths final te.xt for 
Brownsvtlle ~ Harlingen was in prepara1ion; maps 
tor this area have been printed and are BVailable. 
Each atlas of tl,e SEHies consists of a descriptive 
text, an environmental geo(og1c rnar:i (scale 
1 125,000). and eighr special -use maps (scale 
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1 :250,000J . All maps are printed 1n full color 
on a spec ially co()structed base, 

The Environmental Geologic Atlas of the 
Texas Coastal Zone is the product of an 
ex tensive study conducted by thP. Bureau of 
Economic Geology during the past 8 y~ars. The 
entire Atlasdeµktsa1 proximately 20.000square 
miles of the Texas Coastal Zo1H.:l wtthin an 
area e.xtendrng from about the 5-fathom ltne 
offshore to 50 miles inland . Mapping was 
accornplish_ed with the use of (Jetailed photo­
graphic mosaics, t0pograph1c maps, and orher 
e.xistlng maps of many types. Photomapp1ng 
was supplernentf:ld by many hours of low•level 
aer ial reconna issance and selected field studies. 
The special -use maps were derived from basic 
mapp ng ,arid frorn compilation of a variety of 
P.x 1st ing data The Env1ronrmmtal Geologic 
Arias oi the Texas Coastal Zone was des,gned 
to provide a, thorough rnventory ot natur·al and 
man-rnade resources and to serve as a basic 
document in plannmg, Llevefoprnent, and con­
servation of ll1e Texas Coastal Zone. Much of 
the basiL rlata for the Coastal Managernem 
Progran-i of th . Texa General Land Otfice .vas 
prov1cled by 1he At las, and it cont 1nues ta be a 
principal source of 1nfqrinatio11 for, ci tizP,ns, 
f irms. and government agencies involved in 

coastal 1one problems and progr-an s. The in­
vest1gat10n of starn-owned submerged lands by 
the Bureau of Econornic Geology will complete 
the assessrnent of coastal e.pv1ror11nP.nls and 
land resources out 10 the offshore 3-league 
(10.2 miles) 11ne on thP con1 inenlal she.If. Other. 
more specialized Bureau progra1ns aP-r1ved 1n 
part from the Env1 rorirrnmtal Geologic Atlas of 
the Texas Coastal Zone include si ~1d,es on 
shoreline changes. fowlting and subsidence, land 
and water resources, and f:oastal h,uards. 

THE GUADALUPE · SAN 
ANTONIO - NUECES RIVER 
BASINS REGIONAL STUDY 
E.G. Wermund and Thomas C. Gustavson, 

prQject directors; Robert A. Marton, Richard L. 

Andersen, Joyce M. Basciano, L.E. Garner, and 
C.M. Woodruff, Jr.; assisted by Robert C. Cobb, 
Scott A. Holden, Kathy A. McGillls, Maryann M. 
McGraw, Lloyd B. McKinney, and Janet E. 
NHsson. Cartography by Richard L. Dillon. 

Th,s long t0rn1 proie l 1s a con1prqh P!?JV " 
-•nv1ronmenial ueolo91 c aqalysis of 30,558 squar" 
miles rJf the Nue:ces. Sai I Antorn v , Guadalup , 
and Lavaca r 1v :r basins o ~ So L11l1 1 xas. It 
was 1n 1 t1m d in Jw,1t 1972 unci1=:-r contra t w f ih 
1.he T •xas Water D0velopnient Board. 

The Orsi pJiase ,0f the· proiP t con err1ed an 
area that includes the southern Edwards Pl~Heau 
and Cre tacl!lous ~019sfci l plain. The:: r~gion is of 
prime environrne111a1 signitfcance because II 
includes the recharge and productive areas tor 
the subsurface Edvvards Lirnesrone aqu i ter, 
whi ,h supplies wator to nearly one milli on 
pRopte in me1ropnl i 1an Sdn Anton lo. Sap Mar ,os, 
N8w Breunfels, HoncJo, and Uvc1lde. Thr• aqu,fe, 
also suppli1~s 11 r jgation water fur about 2,000 
square rniles o1 croplands. 

In thl:l second phase, maps showing en­
v1ronmer1tal g~Io \ogy, binlogic assemblages. sloµ•··. 
and m ineral and energy resourcRs ( xcept sand 
c1nd gravel resources) were completed for the 
area at Cretaceous substrate. nw rnap data wen' 
compiled on topoQraph ic shr..lets (seal 1 2-4 ,000) 
and coniro ll8d aer ial photographic prm1s of the 
same sc-ah~. ,rngmented by stereoscopic pairs of 
blac.k-and -w~ l le photographs. (seal~ 1,40,000). 
lr11erprntations were checked both on thE'l 
ground and by means of low-lr~vel fliohts. 

In 1974, environmental geoloqi 1. niapping 
)()eluded areas having Tertiary and Ple1stor:1!ne 
substrates. Those areas inr: ltJdP. sevfir a I major 
and numerous minor sand aquifers. Thf!rnhJrf' , 
many rf'cl1arge tor infi I rraT ion) ,ones. are er I t ical 
elements in the environmental mapping, Th 
rnosl imrortallt sandstnne,aqurfcr 1s the Cam, o­
Wi[cox aqu1for, wh1ch extends over 10,000 sq11an• 
inlles (1ncludinn both the inrrltrarron and pro­
ductive zones) . The aquifer yields potable water 
TO eight or morn prominent communities in 
ScH11h T!-)xas. In recent yems, there also has been 
an 1ncreas1n9 u,m,and fat irr iyat on watf'r tro111 
thfi Carr ilO-Wtlcox aquifer. 



Flooding along the Nueces River. low-water crossing oo H ghway 55. near Laguna in Uvalde C-ounw 

In 1975, mapnrng and inrtial cartography 
were r:ornpleted for the soLrthiilrnrnost region of 
Tt~rt1ary and Plf!!Stocene substrates. The environ­
rnent:al gecilogk. ancl slope rnaps are pGrtrayed 
at a scalP. of 1 125,000. TllP. dfmVatlve rnaps of 
Bct,ve processes and physicc:11 marer,als, and also 
the maps oi biologl ass •mblcigPs, econornir 
resources. and land use are shown at a scale of 
l 250,000. The base (showin~J culture and 
drainage) U!;<:d tor these rnaps was preparnd 
from U.S. Arrny Map Service rnaps, 

In 1976, final hand color1ny wa- corripl · ·fed 
tor maps of the envirornnental geology, phy­
sical 111aterials, active prc)cess,~s. slopes, and 
eco11on11c geology. Available maps aro hand 
colored on -stable plastir sheets Eac.h map 
c;:al8-gory consist'> of HJ shems. Individual sheets 
are bounded by 1° of longitude and 1° of 
latitude unless SlJCll a quadranglP would contain 
only a sn1all portion of a rrver basin . Sheets 
showing srnaller ar ~as are use.d to depict tllese 

pc.Ml ions On the soulh8ast margin of the region 
areas- included in another of the Bureau's 
rnapping projecrs, the Env;ronm~ntal Geologic. 
Atlas of the Texas Coastill Zone, w~~re not 
remapped. 

In 1977, final mapping of biologic as­
semb[ages and land use was complered, and 
hand-colored maps were prepared The land use 
'117,ap was compiled from the in1erpretatjon of 
1974-1975 col0r infrared phornqraphy, scale 
1 120,000. 11 shows 20 land use unlls, whkh 
are rnod1 f-Ld a her the c;las-sif1cat1on of Anderson 
and others. 1972 (U.S Geological Survey C1r­
c..ular 671). 

All of tht: hBnd-color1=d maps prepared 
during the projPcl, are currently availabte for 
study by mterested persons. Topmir~ ph1c mars 
{sm~le 1 24.000) and c..on 1 rolled fJl"IOtographir. 
rnosa1cs with or 191nal compilat1on. which will 
rerna1n at the Bureau cf Econornlc Gr.lo.logy, are 
a!sc, avai labl e t study. 

lri orde, to ·xpedi te Hvent11al colm sel')3ration 
anc:J publication of all mapping. an up-10-dc1te 
base rn1:1p hos be11n scribed by means 0f trans­
ferring base data lrom topographic maps (scale 
1 24,000). PubHshed reports and rnaps rnsul ting 
from t11is reqional proIuct will deal with sPparate 
ponlons of 1t1e regmn, ecrch includfnq aH or Pi:lrt 
of a drainage. basi11 Wrtting of the rf:'ports hc1s 
been init jatecl. 

LAND RESOURCES AND 
ENVIRONMENTAL IMPACT. 
EAST TEXAS LIGNITE BELT 
Christ0phe r D. Henry and Joyce M. Basc[ano, 
assisted by Janet E. Nilsson and Sara L. Ulerick. 

This continuing project 1s concerned with 
providing a rJeoJrJgic mining Inventory of the 
ex-rens1ve j1ynrte belt in East Texas and evalu­
ating er1viro11111ental and conomilJ aspects of 
1;xploitat1on of these l ignite deposits Ob1ect1ves 
of the project are ( 1) preparatiori of a suite of 
erivironmsntal geol0g,c maps for thE> l1gn1te 
belt, (2) location ot historical, openmno. arid 
planned lignite strip mines, and (3) measure­
ments of tl1e physical and chemical properties 
of overburden and evBluat1on of 11s reclamation 
potoM.it:il F:trndin~J tor this project is providerj 
by the Geol0grc::al Surv v, U.S. Departrnent of 
lntedor. 

During 1975 and 1976, environmental geo­
logic maps (sca/P. 1 24,000) were compiled 
fron, air-photo interpretetron for an arna 
extending frorn the Colorado R iVef to the 
eastern edge of Franklin County and containing 
outcrops of thH Wilcox Group and !he Carrizo 
Sand. Mappable uni ts were. derived from studies 
of the substraw, so11, geologic nrocesses, 
geomorrihoJogy, and biologic assemblages. 
lnternretatmns were checked in the field and 
e_qrnpared with ex1st1ng data such as geolog1c, 
soil, and flood-prone area rnaps. Supplemental 
work included ( 1) descriptions l'Jf the biologic 
assernblages 1n the southern half of the study 
n-,glon, (2) analysis of water quality of streams 
in mining areas. and (3) descnritions of algae 
occurring in snearns which drain the actively 
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"Orphaned" lands resulting from lignite mining, now 
mactive, and simul taneous reclamat ion of lands dis• 
turbed by lignite extraction 

m ined areas. To date, four repofts have been 
pub I ishPd, 

Dur1nq 1977. env1l'on111ental geologic maps 
(scale l .24,000) were corn pi l8d for an area 
con ta ini ng the sanie str,111graphic intervals and 
exte ndi ng from the eastern edge of Frankl in 
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County to the Texas-Arl<.an~as bordr:r. Mapping 
pm edures establrshecl earlier durrng the project 
were 11,;1:::d. Ed1tinq and in111al scribing of the 
,naps were b8yur1 111 late 1977 Su,-iplenienral 
work included the mnt 111ua tron of sarnple 
collection anu cht-1m1cal analysis-b~igun rn 
1974-ot representat1v1~ waters fro111 straams 
cldjacent ta mined areas. 

PruJ1~ct plans for 1978 are ( 1) to complete 
a ~~gionai base map and the scribtng and color 
separation of the anv1ronrncntal g~olog1c maps 
for the entire study area. (2) to wmplete the 
measurement and valua t ion of representative 
streams adjacent to rr1111erl areas, and (3)· to 
complete a text for the E:mv1ron111enLal geologtc:: 
rnaps and the chemical analysrs uf stream water. 

LANDSAT INVESTIGATION FOR 
THE TEXAS COASTAL ZONE 
Robert J. F inley, assisted by Robert W. 
Baum gardner. 

E ,t c:ind d funding for 2 months was pro­
vldP.cl for this projec::1 by NASA. throu~Jh the 
l xas G1,nera f Land OftiLP., follow1w1 completion 
• h in1tral project in 1976. This fundmg was 

us d to prepare supplementary reports on Land• 
sat 11nage fnterwetat1on and an evaluation of 
er1vfronn1ental geologic n1apping at the Texas 
Coastal Zone. 

Qne of the reµorts, "A Guide ta Visual 
I nterprctat inn r:Jf Texas Coastaf Features from 
Landsat I rnagery." detarls the characteristics ot 
23 land cover / lan,J use cataw,rle~ as seen 011 

LandsrJt false-color C01Ppos1te transparnnues. 
~xarnples ()f each category am given from test 
sites rrrnppecl during the project, alorrg w,th a 
brief glossary of terms and an annotated bibli­
ography Clf rernote seris,ng literature dealing 
with coastal regions. Ann1he1 report. "Evaluating 
the Environmental G!!lOll qy Sheet, Env1ron­
rnental GP.ologir A1 las ot tl1f' Texas Coastdl 
Zone," provides mforrr1at1on on map evaluaiion 
using 1975 NA'SA high-altitude photograpliy . 
Over 1,000 al teratmns ot the coastal environ rnen 1 
were detected. bu l these I epresent only 0. 9 per­
cent of the 30,600-km 1 area ct1ecked. Most 
changes resulted fron1 man's activities. 

LAND AND WATER RESOUR CES 
OF TH E CO RPUS CHR ISTI AREA 
Robert S .. Kier and William A. White. 

Thi prn11c: w s 1n 11iated ir) 1972 as r c1 

01 th• Bur'e.::ru's wc,tk wit17 a un1 v .rs11y- ,s,.ci 
multid1 .. irl1nary resea1 ·h ~ft rt, "Crrh r1 · fo1 
Coastal Zorir Mana~e,n ·nt," f1., nd d by Nat1on,~I 
S 1P.n -e Fo11r1datl J11 -RANN arid tJ~e Grivm rK11 's 
Officr~ f B 1dqe1 and Pla11n1ng The pr,J1cct was 

mpli?! ~cl, aqd three rnports were pr~pared for 
11ubl tcar1on as part ot the Bln'eau·s L;.md R1:J­
sources Lab rnr , series and Res1arch Note 
series. 

Thlrty-11ine natural land and water resource 
uni ts w~re delin-eated in the Camus Christi area, 
which encompasses Nueces, San Patricio, Aransas, 
and Ref~gio Counties. The 1;n its. are depit led 
on a full-collJr map al a scaJe of 1: 125,000. 
Also 1r1cJicated on · me rnap are topography, 
cullUre, urban areas, and liqeat1ons (nut,~d an 
aurial ph,..11ographs) wh1d1 r1wy represent fracture 
,ones or potentially act,ive faults. Ttix1 and 
tabular descr•p t ions accrn 11pany1 ng the map 
nresent geological c1nd biolog1r.:.al or1q1ns. distr 1-
bu r1on, and rel a tionsh 1p ot the u, 1 [ ts 1;0 ad facen t 
land and water areas. Natural su1 tabil1ty for use 
and potential hazards (to people and 10 t11e 
env1 ronrnent) asso1:1at1~d w1 th ti 1e use of the 
land ,md water drnas are detailed. 

Two ;:ispet.ts of natural erw1rm nwnt;il 
carryi 11 q c:apac1tv are ernphasi7ed. ( 1) quantil1 
cat l0n o f physica l proi,Jerties of land re~ourcc 
units, ,md (2) tho hydrogeologrn r.haractt~r of 
the units. Soils test da1.c1 ubia1n0d from var i0us 
publrc agenc10s and privatE! lir'nis provided a 
rnrJans to de ler rnine rnpresen tative values tor 
ltnportant r,hysical r,arameters sl,c h as those 
used to assess foundation strength and nerrnea• 
Llfllty Water-well data collected by the U.S. 
Geolug1cal Sui ww and Texas WatPr Ot>Velopn 1ti11 l 
Board forrnod rh1:1 bc:}sis for dcterrrnn1ny the 
sistribLition and qualrty ef grour,d -w;=ner in the 
Corpus Chr1st1 c.1rea (data den..;,ed 1n pan ~rum 
Master of Sdepi;e thlis1s work by Dennrs L. Bell 
and James T W1odrnm1I. ThA 1nap has l)0en 
print<:Jd, and the texts wern rn the final stages of 
uditing rit 1he e>nd of 1977. 



COASTAL STUDIES 
GEOLOGY OF STATE-OWNED 
SUBMERGED LANDS 
J. H. McGowen and Robert A. Morton, project 
coordinators; Ricnard L. Andersen, L. Ches1er 
Safe, Thornas R. Calnan, Mary K. P]eper, 
William A. White, John L. Chin, Jon P. Herber, 
Jann A. Kiesohqick, C. Russell Lew js, and 
Dale E. Solornon. 

This cc.m1pr-el1ens1ve 2~vear gaolog1cal in­
vesti-gat1on, funded rhroug!1 Ma•,t 1977, was 
d...,s iyned to provide a detailed basellne inventory 
ot State•ownecJ submerf]cd lar1dr. prfor to· the 
i:3rl i i<-iPcHed increase in ottshoff• activities and 
rnul ti purpose use of these lant'1s. State-owned 
subrnerged lands inr·lude the inner ccJntinerrtal 
shelf. extr.nd ing from the Texas Gulf shoreline 
s1:;tiward for 10.2 miles (3 leagues), and the 
l::>avs. estuaries, and lagoons of the Coastal Zone 
lrnrri the Rm Grande to Sabine Lake. Research 
was conducted in coopi::rat1on with the Marjm• 
Geology Bran<., h Clt 1hP U.S. Geological Survey 
and was funded rhrouqh the Coastal Managenient 
Pr'IJ.[!rarn nf tlw General Land Ottice of the Staie 
or T~xas. 

During 1977, samplmg of surficial sed1ment 
on the 1nnur continental sh~lf was cornpleted, 
brlngj119 1 l1P. 1c,ral number of sl1ejf samples to 
nearly 4,000. 01 th~se sa1nples, 2,300 were 
nrocessed for determ1na1ion of total organic 
carbon, and 750 were analyzed for selected 
trace elements. Sediment analysis of samples 
resulted fn tl1e preparat1011 of pr;:,I irr1inary maps 
of surface sed iment distr1bu11on. Biologic analy• 
sis continues and is c.urrP11rly keyed, with 
physir::al parameters, ro rlete1 mining the degree 
of mixing betwe.:::n rel"ct and Modern shelf 
sediments. Approximately 3,500 naut jcal rntfes 
of high-resolution seismic data were obtained . 
Prelimrnary maps of faulting and diaplrlc struc­
tures wer- pre par· d. 

Over a,200 samples were collected from 
Tc~xas bays, estuar ies, and lagor)ns. Determina­
tion of total organi · carbon content of nearly 
800 So:Jmples and trace elen1ent analys:s of 
about 360 samples have been completed. 
Prelin1inary maps of the bottom sediment and 
i he areal d strlbuuon of other geologic and 
chomical parameters are being cornplt,ted . 
NP.arly 300 biologic samples have been pro­
cessed to date; distinct, preliminary biologic 

Shallow subsurface sampl 1119 along Laguna Madre t dal flats, State-owned submerged lands project 

ossernblag0s hiM·! been 1dentif1ed, and fdwncil 
li!its haw~ been preparPd Approx 1ma1ely 
600 nau trcaj rrnles of seis111Ic data wern collrx,tcd. 

In Au9us1 1977, a pre I irn inar)- r1'!port was 
prepared for the Genera l Land Olfice of the 
State of Texas. Maps of SlJrfarn sedin,t:!nt 
distribution and the areal distribution of various 
geologic, biologic, and chemical parameters 
for pans of the Te xas shelf dnd b~y systems 
were included in 1he rep0rt. 

NEARSHORE CHANGES AT 
JETTIED INLETS, TEXAS COAST 
Robert A. Morton. 

This proJect, inir1atr.d in 1975, vvas dv.signe.d 
to use i'lnd augment the data garhered for the 
recently cornplt=! teu histo1 ical monil or Ing projP,ct 
in ord,1r to understand the shoreline and shore­
face response ta Jetty crmstruct,on at forrner 
natural tidal inlets, at art i f1dal channels, and c11 
the forrner mouth of tht~ Brazos RivGr 

Dlsti11d I at te, ns of dr'pos-t ion and 0rosion 
dew'!loped after jetty cons1ruction at each of 
the na1/i9at1ori c:ti;mnels . Th13 study confi1•ms 
tl~,:lt shnn~l•nes accrete updr1ft and erode down­
drift from Jetties c.onscruct d across stra iyh1 
shorelines w ith shor'e.parallel 9epth contours , 
but paired ietties which permanently disrr.tpt 
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sediment bypa~mg at ebb-t idal delras and 
river-mouth bars rnay <.:,IL1se updrift and down­
drrrt shoreline accretion ri:h:1ted to adJusTment 
of offshore prof1l~s and landwmd transport of 
sedi1ncnt _ 

Results of the study were published in the 
Proceedings of tl10 Coa':lt-al Sedirnents '77 
Syn,pos1un1 .sponsored by the Arnerican Soc10ty 
of Civil Engineers _ 

INVESTIGATION OF 
WIND-DRIVEN CURRENTS 
AND COASTAL STORM DEPOSITS 
Ro bert A. Morton. 

0 servation of uni.isual physi • Qraphic fea­
tures on post-storm aerial photographs of Texas 
barritirs has led to a study of wmd stress and 

Wind stress fe.itures an Padre Island tollowmg hurr'1-
cane-d r iven shallow-water surge acros s the barrier 
jsland . 
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the generation of 1m1rl1rec !1or1al fli:)w In shallow 
water by hurr1ca,11~-wIocity winds The wind 
stress features include . 11) countBrclorkw1s 
curv,:11 ur . of Wdshove_r hannels, 12! flarne-!i!1aped 
fi3ns P.rnP.rginlJ froin deurlv in isr.ci chanrn-ds. 
{3) closely spaced. siightly curved striat1ar1s, 
(4) transverse bars alc:mg br1y shorelines, and ,n 
some instanoes, (ol rlio111bu1d bnd forrns. On­
going rPsir:ar<.;h relatecJ t o thi~ study includt1s 
intcrµreting the bed fo rms and sedimentary 
strl!1CLures pr~sfl rvcd frorn 1l1e wind stress fea­
tures and est11nat in9 current veloc1ti,~s usiny 
various techniques. 

COASTAL NATURA L HAZA.RDS 
SUMMARY MA,P, GALV ESTON, 
BRAZORIA, AND SOUTHERN 
HARR IS COUNTI ES 
Robert J. Flnley . 

T 1 Te;,cas Coa~tal and Ma, inf' Coun 11 
contracted tl1e Bureau of Ecanom ic Geo loqy m 
latu 1977 to prepare a- map df•picting natqral 
hanirds along a portion ot the Texas coast. The 
rnap wi!t show h1s.torical da1a on l1urrrcanc 
effects. tlooding, shoreline P.rosion. tand subsi­
den ce, .and sudaDe faulting , Included with the 
map will br· a brief tuxt d,,scr ib1ng these naturdl 
processes and their potential 1mpacT on cuast .. d 
env i rn n, t)ep ts. 

Darn are dP.r 1vP.d from "Naturat Hazards of 
th~ TP.xas C(lastal Zone," a sper.,al atlas published 
by the Bureau in 197l'.I The Bureau wi l l supply 
t111dl c:nmpositi:: neqalives tu the Texas Coastal 
and Marme Counci l In •~arly HJ78 The final full­
r.:ulor rnap w i ll be avi:11lablt: from the Texas 
Coastal and Mar 1ne Ceuncil. 

GEOLOGY OF PADRE ISLAND 
NATIONAL SEASHORE 
Bonn e. R. Weise and William A White. 

I nltii:11 C-'d in St: ptP't• iber 1975 , 1ndi>r the 
cJi n:ir:1, 11 of L .F. Brown, Jr ., 1h 1s rir uwr.t o1 
n1apping frorn re,:ent r.:olor-,nfrared aerial pho to­
graphs wlll serve to updat10. the Padre Island 
Ndltdni:11 St:!asl1ute pu 1110r1 of the Bureau's 
Envirnnmental Gcoloqir: Atlas of the Texas 
Coastal Zone. Onu final product will be a 

Port iail of Padre Island National SeashmR Including, 
lnland from surf nme, b~ach ,md c;oppfce dunes la), 
washover channel and vegetatFld bo1rrier flat ' {b), and 
activl'l dunes and wind tid.il f!at~ !cl 

full-color environmenta l g~ulogic n1ari to 
accoI11p,my a nuntech111cal guidebook <..:onta,ning 
descr1p1;ons of tl1f: origin, present rnnrpl1ology, 
1~nv1ronme.1.its, and a, 1iv1• proces'SP.S of Padre 
Island, pl us hrs tor 1cal 1nfom 1i:1T.1on prov 1ded bv 
Keene F-er9us(>r1, a rornier Buread stati 111e111hP.r . 
To be r:iroduced In c:00 peratIon w i th the Na­
tional Par!-. SfHvir.:u, the ouidel)l)ok will ~\H!SS thti 
dynamic character oi' the 1slc1n d .:ind lhe i111-
prx1arice of main1ain ir,g ba fam es .m,ong tile 
sens1t1ve narnral env)ro11Ir,l'-!n ts. 

During 1977, 1ht1 environmental (Jeulug1c 
n1ar was completed, and the guklebook text 
was in preparation cJt ye,3rend. Tht> ,gu 1debook 1s 
expec.ted to be completed by the s11n1n1er of 
1978. 



HYDROGEOLOGY INVESTIGATIONS 
HYDROGEOLOGY OF THE EDWARDS 
AQUIFER 1IN TRAVlS COUNTY 
Ann E. St. Clair , 

The Edwards underground aquifer. as legally 
de-fined, extends from Val Verde Co_unty to 
nor1hern Hays County_ The Edwards does, 
how ver, continue nortMastwal'd 1t1roL1gh Travis, 
Williamson, and Bell Coun~les, al though few 
studies of the aqui fer include this area. This 
study is part of an evaluation of the Edwards 
aquifer northeast of the prolif ic Edwards under0 

ground aquifer which provides water for the 
City of San Antonio and rnany other communi­
ties in South and southwest Texas. 

The projeet fn Cllides a general avaluatlon of 
the hydrogeolO£Y of the Edwards Forrnat1of! in 
Travis County, particularly 111 the Balcones 
fault zone. An investigation to determine the 
potentiometric surfarn, ground-water flow 
dfrections, reeh?Jrg -disch·arge relationshfps; arid 
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water chemistry of the Edwards is in progress 
The effects o'f septlc tank development on 
wate-r quality of the aquifer ar,e being e>csar11ined 
in an area southwest of the City of Austin. 

Thougt1 it is not extensiv0ly ured in Travis 
County at tl11s tirne, the Edwards aquifer repre­
serits a sign1fican1 potential water resource for 
the area. lntormatlon gatned in this study will 
be useful for aSSlil-ssing the- impact of urban and 
suburban development on this µotential resource. 
The study 1s expecterl to he comrleted in la1e 
1978. 

GULF COAST HYDROLOGY 
Charles W. Kreitler, assisted by Bryan L. 
McCulley. 

Tt1e aim of this study is to determine the 
inter relationships ot ground-water flow and 
ground-water chern1s'tfy to facies dlstrib11ti<:m 
and faults in the Pleistoc13ne and Pliocene 
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Hydra chemical faci es of Gu If Coast aquifer and depth of fresh water, Liberty, Hams, and Galveston Counties (after 
Wood, Gabrvsch. and Marvin. 1963) 

sediments. The prnject is a cont in~atio of 
earlier work or1 subsidence ,3nd fault in in 
Harr.ts and G,c1lveston Couh ias. Altt,0ugl1 the 
it11t al area of this study has been Harris and 
Galveston Count ies, plans- call tor s1t.Jdies 0f 
add1tional sect ions of \he Texas Coast~I Zone. 
A primary benefit of this program will be to 
permit a better ,evaluat ion of available ground­
water resources in the Texas Coastal Zone. 

NITROGEN ISOTOPES OF NITROGEN IN 
NATURAL WATERS, CENTRAL TEXAS 
Charles W. Kreitler and Lynton S. Land (Depart­
ment of Geological Sciences). 

This proje ~t, wt1 lch began in N·ovember 
1974 has evaluated the Aitrogefl isotopes of 
nitrates in sev ral d ifferent aqL11fer in Texas in 
an auern pt ro determine sou ces o1 nrtrate. 
Aquifers that hav b .0n stud ied re the Lockhart 
and Taylor yrav l , thP Seyrr,pu aquifer , and 
the Edwards aquifer. Stud ies of surface water, 
nitratti, organi nitrogen, and <1isso1Vf~d riltrogen 
gas rorri tl1e Colorado River system have beer;i 
corn leted. Several papers were in preparation 
at Yea~ nd. Funding was provided by the 
National Science Foundat1 on_ 
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BASIN STUDIES 
DEPOSITIONAL SYSTEMS OF TliE 
UPPER CRETACEOUS SAN MIGUEL 
AND OLMOS FORMATIONS, 
SOUTHWEST TEXAS 
Bonnie R. Welse. 

O i l · nd as have been produced in a 
nur er o • i I in tt,~ Upper Cretace• hls San 
Miguel and Olmos Fonna11ons 1n sout hwest Texas. 
tn additro11, coal has been produced frorri the 
Olmos near the R io G rancle In Maverick County. 
The primary goal s of this pro)ect, m1tiatcd in 
June 1977, are ta iden-i;ify the haracteristics. 
distribut ion, and relationsl1ips of the sed1mentaty 
fddes of the- Sa.n Minuel and Olmos on the basis 
of core and well log data, to delineate the depo­
si tional systems, and to r.onsrruct a dep0silronal 
model for t11esP Upper Cretaceou~ sanqs. 

Durmg 1977, well logs and cores WP.re 

studied, a11d regional cross sections and var•ious 
sand maps were construct:eci. In 1978, fac1es 
control on d1agenesis will be investigated, and 
final [n1erpre1a1 ions wilt be 1nade, Pro jec t 
cornpletIon is sch(tdulcd far August 1978. 

ELLENBURGER CARBON.ATE FACIES, 
DEPOS,ITIONAL ENVIRONMENTS, 
DIAGENESIS-WEST TEXAS 
Robert G. Loucks, assisted by Patricia A. Mench. 

The EI lBnhw g r r oj 1, lo11g- terrn li \lJ Jy 
of subsurtaoe ra nk~, w i ll deal wi th all ot thar 
portion t I Texas ly in · w est of rhe Llano l1 p1i f1 . 
In the inirnil pt1ase of tli study, now in 
f1!0!:JrE.:lss, e11117hasis is • n. uI11w est Texas In the 
area of Pe os County. S111 ce the start of the 
study in October 1976, af)proximately 
2 700 f :1-e1 oi core fv 1ve beAIJ analy1ed for the 
d~terrn ination of dcpo!'l i r1onal fac ies, cdiagenetic 
history, and o cLlr r 11ct: ot poi- si ty. 

The Ellenburg r r k a(e co mpns(~d o[ 
facie•s which weie deposm: ,l in sev~ral majClf 
environmental set tings-sub1.idal, intert idal, 
channeled belt, and suprat1dal. Thu basic fac1es 
seciuence is an upwr3rd-shallowing cycte capped 
by a soil br·ecci.a. A depositional model sl rn lar 
to llrnl of the Bahdnw Bank rs postulated. 
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Sorn·e facTes of the Ellenburger have be n 
changed dun ng several episodes of dolc,nit lzat ion. 
These P.(11sodes are also belrrg studied, along with 
othter aspl::!c ts of EI lenbuqJer diagenesis. 

There appears to be some correlation 
be1ween porosity _a17d facies of the Ellenburger. 
The porosity 1s chiefly in the forrn of tectonic 
and karst fra ttJres and karst vugs. It 1s generally 
low but is locally Rnhariced by lnternystal l ine, 
mold ic. and mterpartic l~1 orJon ings. 

Tt1e highest porosity and permeabi nty in 
the Ellenburger are conImo11ly present in those 
thi11-bedded supratfdal rocks which are rr1ost 
afiectr;id by karst dew•l ;pment and tectGn ic 
fraciuring. Because oi l ahd gas reservoirs are 
characterized PY good poros fty and perrneabll it Y, 
facies analysis helps locate the most favorable 
reservoirs in the Ellenburger. 

PENN SYLVAN IAN/PERMIAN 
FACIES, EASTERN SHELF., 
NORTH-CENTRAL TEXAS 
L.F. Brown, Jr. and Raul F. Solis. 

A ppro-xi rltately 6, 00 weH logs have been 
examined rn th regron 1 study of 11le surface 
and subsurface Pennsylvania, and Early Permian 

strata In a 30-coun ty area of north-central 
Texas. Extensive irwestig;:ition of Pennsylvanian/ 
Perm ian deposi1iopal featurP.s involves tl1e map­
ping ilnd rccognit,nn of fluv1al, delta,c, and 
relaLed marine deposit ional systerns and their 
comronent fades. The resulting regional picture 
will ser"«e as a guide in the search for oil, 
water, clay, c0al, and other resources In the 
north-centTal Texas area, as well as 1n similar 
deposit ional systerns elsewhere. Final data werr 
still being cornpiled 1n late 1977. maps are 
expected to be- tomrleted in the coming year. 

LOWER CRETACEOUS CARBONATE 
FACIES AND DEPOSITIONAL 
ENVIRONMENTS-SOUTH TEXAS 
Don G. Beoout, assisted by Richard A. 

Schatzinger. 
Tt1e obJ OCTive of the Lower Cr taceour; 

carbona te res~ar 1 pro ram is to cl cri in 
detail cores froin <111 ot U1 lorrnatlon . I I neG t . 
fa i s d istr ibu ti n. jcf€nt ity dia9en rt pmcesses, 
and in t r r t epo -i t ional rw1roriments. UI t • 
ni re ly, regiomil patterns of porwi tY snd per­
maal iWy will be related to the d •p i1ional 
envimnn1ents and fades distribut ion og111 7ed 
in the Lower Cretaceous carbonates. 

Regional dir anc.J strike cross sections along 
the Texas Gulf Coast. which include Lower 
CretacBOus unfts, have been published in Reporl 
of I nvest igatfons No. 89 . 

A. Sol is us111g detailed 
re-gior1;ij cross sections of 
Pennsylvan1an-Perrni,m rock units 
to def ine maJor doposmonal 
systems m nor-th-central Texas. 



SPECIAL RESEARCH 
PROGRAMS 

East Texas salt domes reviewed for waste-1solatlon 
feasibility study. 

LOCATING FIELD CONFIRMATION 
STUDY AREAS FOR ISOLATION 
OF NUCLEAR WASTE IN 
THE TEXAS PANHANDLE 
L.F. Brown, Jr., E.G. Wermund, Thomas C. 
Gustavson, William E. Galloway, C.M. 
Woodruff, Jr., Robert J. Finley, Mark W. 
Presfey, C. Robertson, Shirley P. Dutton, Marv A. 
Bauer, and James A. Morabito; assisted by 
William W. Bath, Stanley M. Sutton, John C. 
McBryde, Bahrnan Sepassi, George E. Granata, 
Robert I. Chapin, and Barbara B. Gagnie- . 

Locating safe repositories for I oJation of 
nuclear waste is an important goal of t he U.S. 
Der>artment of Energy. Current t echnology 
ind icates bedded salt basins are oten1 jal areas 
for safe, long-term isolation of nucl ar wasi'.e. 
The Palo Dura and Dalhart Basins of the Texas 
Panhandle are two such bas111s th8t warrnnt 
detailed evaluation. The Bureau inhiated stud les 
iri 1977 to provide a co!'nprehenslve evaluation 
of these two basins to determine whether or 
not field confirmation aregs for jsolatfon of 
r~uc;lear waste do exist and, if so, the nature and 
location of these areas. 

Five principal research tasks have beet1 
identified as er i t,cal to comprehensive ~valua l io.n 
of the Palo .Durn arid Dalhart Basins: basin 
analysis, remote sens1n_g/surfic1ai studies. -geohy­
drology, t1ost rock analysis, 8nd site ~eliner,1tion 
and classifi catiori, These tasks are composed of 
nine somet imos-overlapp1ng research elements: 
structure/selsrn i lty, resoWcP. assessrpent. depo­
sn tonal systems, geo 11;he mistry /petrology /rock 
physics, basin nydrol1Jgy/soluti0n studies. 
ground water /hydrology, fracture systems, 
erosion/degradation, and land resources. In 
1977. two researc:h groups began the basin 
analysis and remote sens, n9/s11rfic1al studies. 

The basin analysis task force Is evaluatirig 
the ·physical stratigraphy· and structure of th(:l 
Pato Duro and D..ilhart Basins. Objectives for 
th is phase of the field confirmation areas 
project are ( 1) evaluation of suitability of the 
salt section for waste fsolation, (2)'eva1uatiun 
of potentiel resources in the basins, including 

oil , qas, uranium, sedimentary meUils, ev.iporite 
sal Ls. and ground water, and (3) deterrn rnation 
ot shallow and deep basin fluid circutat,on 
regimes possibly affec;tin~ was1e isolation sites, 
As a part tif 1hi s progrartr, several deep aontrnuous 
core holes will be sited (two sites have 11lreadY 
been selected). amt core material will bP.analyzed 
by thls group. 

The re1 note sensing and sh al low stratigraphy 
task force has completed a1~ initlal rnanual 
and corr1 putem:ed search for reference material, 
locating over 500 references r.1 rt inent to thP.j r 
rt~sea rch tasks. Analysis of topograph ic and 
geologi c maps suggested 23 pot ,ntial areas 
which apr>ear suitable fo r mon i orir,g erosional 
processes. S ven rr1onitor i11g stations l1ave been 
selected, and deta iltJd i nstrurnental fnstallati 'ons 
t18ve been comple_ted following initial field 
work cons1st1 ng mainly of observing topography, 
soils, outcrops, stre_am processes, eol ian pro_­
cesSRs, and surficfal structur0s, and of recording 
several hundred fracture measurements. In addi­
t ion to establish ing the seven m0n itoring stat inns, 
wo, k has begun on preraring an env1ronrnemaj 
geoloqic map, intrJrpretirtg past geamorptlologlc;3I 
processes, rr1;,pping surficial tracuires, and studr 
ing near -surface geohydrology. 

EVALUATING THE POTENTIAL OF 
EAST TEXAS INTERIOR SALT DOMES 
FOR ISOLATION OF NUCLEAR WASTES 
Charles W. Kreitler, principal investigator, 
Edgar H. Guevara and Alice B. Giles, ass isted by 
Russell C. Bunker and Vicki A. Verross. 

In i tial d i.1 fall 1977, t11is pl'oject isd\:!s1gned 
to evaluate th0 suh abili ty f pot ri t ia l ni1 lec1r 
waste isa lati ri of ir'l terior saJI do rnes witl1In the 
East T Jxas basin. A o n-iprehensive analysis of 
the East T xas rnter'fo r salt. do me basfn ls pro­
posed in order to (1} revlENv, verify , and select 
JJ rio r ir .y salt do mes. (2) ,rnden ak "' int nsive site­
sp if ir. apa,lyses (geophy ,i8a t, strat igrap_h ic, geo­
rnetrk , twdrolog1 c) f se lect ed donies, and 
(3) undertake· a-nd integrate regional ev;-1lua l ion 
wi th sjt-0-spe(!i 1c;- st udi "s to ensure stru 11,ral 
stability and hydrologi,~ int wily tor 1:h - ~,•ec. 
scr b cf (,ucie(lr-wa~te r sidenc:e trrne_ Results of 
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EXPLANATION 

0 Shcllo1o solt doml!"' (salr al @lnlermed,o!t scH do~ {salt at 
di,,tk~ l~~s !hon roOO l~I) depths- ol 2000•6000 feet) 

this project, unon cornplet1on oi all research 
phases, will provide the tiasis for final evaluation 
of Texas interior salt dornes for nuclear wash'! 
isolat on, This project is funded by the Otfie:e r:>f 
Waste Isolation of t'hB U.S. Departrnent of Energy. 

The research program consists of Hve 
principal researr.h tasks . {1) hydrology/ 
hydrologic integrity, (21 dome geometry and 
stratigraphi /1ectonic framework, !3) tec1onic 
stab1l1ty, (ll) review of previous pr1oriry selec­
tions, and (5) invest,gati0ns and continual review 
tJf seler::ted d<::nnes. Nine cri h(::al research elements 
will be addressed: reyional aquifer variations: 
local hydrologfc integrity of domes; geochemistry, 
(Jetrograr>hY and rod. physics. regional/iocal 
str,wgraphy and tectonics; dorne geometry, §00-

pt,vs-ics. remoie sensin9: areal geology and geo­
morphology, -and land/Ii uman resources, 

During the f Jrst few rnonths of the program 
research wfll tocus on an Intensive rev)ew -of 
previous studies and readily available data to 
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conl1rm, rnJect, or question previous priority 
selections of host dornes. Following this initial 
rev iew, researchers wi II de~lop a list of domes 
ranked according to potential Sliitabil1ty for 
waste 1solat1on 1:1nd will 1nitiaw more IntensIve 
specific studies. Integrated with these spec ific 
dome studies will be comprehensive analyses of 
hydrolog1c. syslflt11s-and tectonic elcmems w1 th 1n 
the interkH sail dom1::: basin. Continual rev few 
and assessment of candidate domes will involve 
spe.cific studies, including Initiation 0f drill ng, 
geophvs1ca1 monitoring, and seisrnic/gravity 
analyses. Regional analyses of hydrolog1c 
lacrnrs, aqu1.ter variat ion::;_, arid dome pfercernent 
hr stories will supply 'framework data wi [hrn 
Whi 11 to interpret prnperlv da1a derived from 
specific dorne ra.tudms. 

OTHER RESEARCH 
CARBONIFEROUS GEOLOGY OF TEXAS 
Robert S. Kier, L.F. Brown, Jr., and Earle F. 
McBr de (Departmen t of Geol0gical Sciences). 

Th· ob1 c t o f th 1~ ro j .ct 1s to prepa1·e a 
surnmary of the geolo9y of Mfssissiop1an and 
Penw ylvani an rocJ<s ,n Texas. The summary will 
be cb,n brned wrth similar materral ,contributed 
by o thr=-,· states; it will be published by the U.S. 
Geological Survey as a professional paper m con-
1ur~ction with the Nin th International Congress 
at Carboniferous Stra11graphy and Geology to be 
held at tht: Un,versi'l'y rA Illinois. Urbana, Illinois, 
in May 1979. Ernphasis in the paper Is on surface 
stratigraphy, bmstrattgraphy, and econorn,c pro 
duds. The r:,rojec,t is ~xpected to be con,pleted in 
early 1978. 

COMPOSITION AND ORIGIN OF- TEKTITES 
Virgil E. Barnes, director of tektite research, 
The Ur:iiversity of Texas at Austin, and Stanley V. 
Margolis, University of Hawaii, Honolulu. 

Although tekritfl research conunul:!S, 1t has 
had a tow 11riorrtv during 1977 bi;,raus · uf l'n re 
press[ ng work. Corrnspondence on tekt I tes, 
howe\ler. contlnue5 to b fc1irly hris.k c 

A sp1no1f from the tektlte nroiect was the 
diseovery of a new I ith1urn aluminum silicate 

mmeral . This mineral has been named ''virgilite'' 
in honor of Dr, Barnes. Th1rnarne ·wassubrnitted 
by Dr. Bevan M. French. National Aeronautics 
and_ Space Adm n s1raUon, 1n recognition [)f 
Dr. Barn • s· contribut,ons to thP study of tektites. 
impactnes, ar1d other natural glasses. The new 
rnineral. v1rqilite. was discovered in a clear, 
greenish volcanic glass found in the Peruvian 
Andes. 

CAVE AESQURCES OF 
TEXAS-GEOLOGIC ASPECTS 
Ernst H. Kastning, Jr. 

This project, initiated whsn the researcher 
was a member of the B-ureau staff. was com­
p1etcd In August 1977 with tt,e submission of a 
mar1uscript to the Texas Natural Areas Survey 
of The University of Texas at Austin. The 
Survey undertook thjs inventory of the oaves of 
Texas in order to outhne the variety and 
dis1ribu1ion of Texas caves and to describe their 
value as geologic,, biologic, paleor,tologic, 
art::heolog1L, and h1stor1c resources. Tt7t:! Bureau 
of Econormc Geology provided interpretation 
of lhe geologic setting a11d 1he processes 
involved 1n cave evolution. 



GEOLOGIC M.APPlNG 
GEOLOGIC ATLAS OF TEXAS 
Virgil E. Barnes, project director; L.F. Brown, Jr., Robert S. Kier, 
Dawn G. McKalips. Cartography by James W. Macon, Richard L. 
Dillon, and Dan F. Scranton. 

A new geologic map uf Tex-a,; show1m~ the distribution of 
outcmpping rock units is being pub1 ish,1d as a series of separatP. 
map sheets. E.ach sli1ee1 is w1nkd 111 fllll-rolor on a rnpogri.lnh1c 
base at a scale of 1,250,000 /1 inch equals dboui 4 01n~~s). Map 
sheets r.11 e confin~d r fl 11 ar i ly to areas with in 1" 1JI latitude ~•nd 2° 
of long, tud~, but somP bhetits I nd11de. larger or smaller areas 
owing 1.0 cartographic presentation . Currfmt plans call for the 
publication of 38 separate n1.::ip stiee-i:s covermg all of Texas and 
parts ot New Mexico and Oklahom;:i. 

To date-, 30 map sheets iri thr:.' Gf olog1cr. Atlas of Texas series 
haw been pub[ished . The Crystal C1,ty - Eaglfel Pass, Del Rio. and 
Clovis sheets were pub I isherl in 1'97 7. 'At y,~cJrnncl. :he Maitn dr·,ci 
E1 101 y P~ak - Pre~1c;J 1n snt.~ts wpre 111 ·o! ·r s.epant1u11, 0nn th i 

Fort S1ock10n sheet was being scribed. Field 
checking ot mapping is complete for the 
Dal heir I sheet. The Uano sheet is mostly 
scribed, but a few areas rernain to be field 
the.eked. Field clleding is nearing cornplet1Lm 
tor 1l1e S0nora. Tucumcari, and Wichita Falls -
Lawton shP.ets. In 1978, all fa,dd checking will 
be c_ompleted, and several 21ddi11onal sllee1s 
will be published. The Geologic At,la!'i of Texa5 
prOJHLt will probably be cornpl~ted m 1979. 

GEOLOGIC QUADRANGLE 
MAPPING IN CENTRAL TEXAS 
Virgil E. Baines and carto~raphlc section 
{R.V. McGehee is c0-author for Click, Cap, and Dunman Mountain quadrangles). 

C.t:Jolo,~lc nwpp1ng af q1wcJrano1es 1n Central Texas '(Vas initla!Pd in 1939 and will 
::::o rit1rJU · until al I remaining maps are published at a scale of 1 24,000 on U.S_ Geologic 
Survey topographic bases. The arr.:a mapped indudes portions of Blanco, Burnet, 
Gi llespie, Hays, ke11dall, Kerr, K imble, L[ano,Masor;i and Travls Counties. 

From 1952 to 1956. the B_ureau published 20 geologi1.. rnaps with accompanying 
texts for 20 quadranfJles in this regl on , These early rnar1s- were pr nted on plan1rnetrk 
bases ,H a ~cale o l 1 31,680 ( 1 inr·h equals 1 mile). Thre(~ of these or 1~i nal 20 maps have 
been reissued on U.S. Geological Survey 10pograph1c bases ,Ha scalc> of 1 ·24,000, and six 
add11ional quadrangles haw been publishod on t11e newer bases and larger scal1~ All maps 

are prnitcd iri 1ul l color. 
Cap, Click, and Dunman 'Mountain c,uadrangles were pub!ished ln 19:77 _ Al yearnnd, 

color seµi:iratlon was essimtially compleh: for Howell Mot.mtain, Pedernales Falls, Round 
,Mnunla jq , Hammet5 Crossing, Marbl e Falls, and Spicewood Quadrangles, 

EXPLANATION 

• PUBLISHED OR IN ffiESS 

- CU.OR SEPARATION IN PROGRESS 

SCRIBlNl, COMPLETEO 

FIELD CHECl<ING COMPL£1EO 

lnde.: rriap tor 
Geologic Atlas oi Te;,,as 

ser res showing cur rer, t status 
(geulog jo quadrangles 

nol sh0w11I. 
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CONTRACTS AND GRANT SUPPORT 
The Bureau Df Economic Geology maintains 

formal and informal cooperative arrange1nents 
with sever(ll govern,nental entities. Par1s of the:: 
Burnau's research program are supr orted by 
contrdcts and grants with state agencies, local 
Lir1tts of governments, and faGler9, agencies. 
Contracts and grants in effect during all or part 
o'f 1977 include: 

Analys1.s of Current Energy Issues of S1ate, 
National, and International C0ncern : project 
supported by Office of rhe Go.vernor, State of 
Texas. 

Assessrnen r of Geo thermal (Geo pressured) 
Resources in the Texas Gulf Coast Region 
proJect supported by U.S. Department at Energy. 

Assessnient of Geothermal (GGopress11red) 
Resources in the Texas Gulf Coast Rogron-Test 
Site: project supporte_d by U.S. Department of 
Energy. 

Cornplet1on of Bottoni-Sampling Program, 
Submerged Lar;ids, Tex.as Cunti11ental Shelf 
proJect sur,purted by Texas General Land Off tee, 
Coastal Manayernent ProCJram . 

Envlronrnental Assessment of Geopressured 
Geothermal Productton in Texas. projec1 sup­
portl:ld by Lawrence Livermore Laboratory. 

Evaluating the Suitability of East Texas 
Salt Oqrnes for Nuclear Waste lsotation: project 
supported by U.S. Department of Energy, 

For rnat10n of Ur:,anium Ores by OJagenesis 
of Volrnnic Sed iments. project supported by 
Bendix F ield Engineering Corporatmn. 

Geologic Atlas of Text1s: pro)ect supported, 
111 part, by Texas Oepartmtm1 0f Water Resources. 

ldP11t i ficat lon of t11~,Ecoloc ical Implications 
of Development of Geothermal Enel'gy from 
Texas Gui f Coasr proiect supponed by Fisli 
and W,ldl i ff! Ser vice. U.S. Depar trr11m to f Inter irn. 

Land Resources and Environmental I rnpact, 
East TP.xas Lignite Belt · prowr.t supported, iri 
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part, by Geological Survey, U.S. Department of 
Interior. 

Loq1t1ng Field Confirmation Study Areas 
for Isolation of Nuclear Waste in Texas Panhandle: 
project supported by U.S. Department of Energy, 

Mi,neraJ Resou(ces and Mined Land Reclama­
tion, Cttv ot Dallas· prowct suppor1ed by City 
of Dallas, Texas. 

Natural H(lzards Disclosure Statement. 
project suppor1ed by Texas Coastal and Marrne 
Councd. 

Ni tr0gen Isotopes in Surface- Waters and 
Ground Waters of Central Texas· project sup­
ported by National Science Foundation. 

Optical lnterpretration of La11dsa1 Imagery 
pro;ect supported by TBx·as General Land ®ff ice. 

Planning Ass1sr.a11C(~ tor L1gnrte M1n1ng 
Operat ions at Camp Swift oro1ect suriported 
by Budget and Planning O ff,ce. Oti tP. uf the 
Govern0r. Stcitt: of Texas. 

Predicting Response of a Natural System to 
Uranium Ext action Oakville Aquifer, Texas: 
project supported, in par I, by U.S. Environ-
mental Protection Agency. · 

Reconnaissance Geoct1errnal As5cessmenc of 
tt,e Rio Grand• Vall1i v, Trans-Pecos Texas : 
project supporri-xl by U.S. Energy Research and 
Dewilopment .Adn1ir1istrarion {Departrnent of 
Energy). 

Reconriaissap ~Ei 6twtherrnal Assessrmmt of 
the Rio Grande Valley, Trans-Pecos Texas­
GBoihern,al Workshop _ proJecr s1Jpported by 
U.S. Eqergy Rf!sea cl, and Deveh:il'pment A.d­
ministra110n !Departn1en1 of Energy). 

Sandstone Consolrdat1on Analysis o DP.­
I ntiate Areas of HiQh OutJli ty Reservoirs Suitable 
for Production of Geonrla!ssurt:a G~otherrnal 
Energy· proJect supported by U.S. Drmartmen t 
of Ener!JY 

Study of 1h1: Uranium Potential nnd G1olne1 lc. 
Stratlgraphy of the Triassic Dockulll Group of 
tt1e Texas Panhandle: project supported by 
Geo log I cal Survey, U.S. DP.p_an~nen t o I I n t eri or. 

Study to Deter1111nti Feasibility of Develop• 
fng Lignfte Coal De()os,ts in the National 
Forests m Texas: project supporHid by For~st 
Service, U.S. Department of Agriculture. 

Trace and Poten11ally To:x1c Elemcn1s 
Associated with Uraniu1n Oeposi ls of South 
TexcJs; proiect supported by U.S. Environmental 
Protection Agem;y. 

A 2-Ye2r S1udy of S~dirMnt DistributJon 
and 801torri Cond itions in the Bays and Stale 
(Mined P Jr1 fnn of the G ult of Mex icu Con 11 nental 
Sh If-Phase; 11 proJc~c1 supportetJ tY'( Tf'xas G~)n­
eral Land Ofti e, Coastal Management Prograr11. 

Unitl!d States Gulf Geopressur~ Geo­
lhP.1 rnal Rcsowce Prf'limir,,ary Env1ron111~11tal 
Analysis of Geopressured GeothBrmal Prnspect 
Arf•as, Texas Gulf Coast. project suppo1 It~ by 
U.S. Departrnent ut Energy. 

Uranium Potont1al of the Catahoula Forma• 
tion. foxcJs-A Stratigraphic, Depositional, and 
Geo1;hemical Evaluation-Phase II . project sup• 
pimed k1y B.endb< Field Engineering Cor poratiori. 



POBLICAT'IONS 
In its rol as a ptJbli necl gi re ec r h un · , th ENVIRONMENTAL 
13urt.11:1u ~f fa.onomic Ge~l0gy disseminates 111e GEOLOGIC ATLASES 

results of research proJects and programs pri­
marily rhrnugh its own publication series. 
During thH 68-year history of the Bureau, 

over 700 r·erorts, bL1lle1 ins, c;irculars. 
special publications, and maps have 

been published covenr1g all major 
aspt~cts of ttw geology and riatural 

resourc;es ot Texas. In addir1on. 
over 300 reports and maps are 
availableto the p11bli through 

open-tile h0ldrngs at the Bureau. 
Publications are r,iadti available 

to 1nrnrested persons at pr ices 
designed to rec ver ~riminq 

or dlJplicr1tloh osLS. To 
date, approximately one 
mi Ill n publiCiltions ilave 

been .distributed on a 
world-wide basis, 

princfpally through 
direct sales. During 

1977, tt-,e Bureau 
issued the 
following 

pub!i ca-
ti0ns . 

The 1:.nv,ronrnental Geologic A1fas of the 
Texas Coastal Zone 1s an innovative series of 
seven atlases which provides an urgently needed, 
comprehensive inve11tory of cnvironn1ents and 
resou~ces with]n the sensitive lands along the 
Gulf coastal region of Tex,:3s. Each atlas rncl'udes 
an environ1nenti:ll geology map and eight special­
use maps, c:111 in full color. The maps delineate 
over 150 un[ts defined on tha bass of substrate 
cllaracter1stics, active processes. biologic activiW, 
and ,T1an~11adealte rat or1. Besides (roviding much 
of thl~ natural resource inventory bast~ for Texas 
eoastal managern:m1 prngrnrns, the Environrnehtal 
Geologic Atlas ha& also f)rnv1cled the l)as1s i'or 
other, more specialfzed studies on subsidence and 
fau\tlng, shoreline erosion, coastal llazards, and 
land and water resou(ces. 

Environmental Geologic Atlas of the Texas 
Coastal Zone-Kingsville Area, by LF. Brown, Jr., 
J.H. McGowan, T.J. Evans, C.G. Groat, and 
W. L. Fisher. 131 p., 30 figs., 15 tables. 9 full ­
colo r maps ($8. 7'5). 

Th Kingsv, 11 area comprises a unique 
pon1on ot th T ~xa Gulf Coast-the South 

environments, PadrP 

Texas Eolian Systern. The mapped arf!a includes 
a q1verse sllite of winq-dominatt'd env,ronrnents· 
stretching frorn Kleber• County south to 
St)uth,"r n Kenedy Cour,,t y, and ml and from 
Pad r(i Island across extensive w1nd•t1dal ftats 
and onto the predornlnantly sandy region as tar 
wr-:s1 as Kingsville. 

Land uso in the Kinqsville area is dornlnated 
by ranching Interest. Urban develoµn,ent 1s 
rnncP.1Hra1ed around lhe City of Kingsville and 
a few srnc1II sites along U.S. Highway 77. Padre 
Island, a 1h n bDrrfer island e.i:;t of Laguna 
Madre, is a federally protected Nat ional Sea­
shore. Bay-estuarl ne arncis are ctiara .ter]z.ed by 
hypersalinity m Laguna Macina and Baffin Bay, 
presehce of now-deat=J s 'rpulid reefs, and an 
array of wrnd-t idal flat and transitional eolian 
environ rnen ts. 

REPORTS OF 
INVESTIGATIONS 

Report of Investigations No. 87. Catahoula 
~ormation of the Texas Coastal Plail"I: Deposi· 
t1onal Systems, Composition, Structural De­
velopment, Ground•Water Flow History, and 
Uranium Distribution, by William E. Galloway. 
59 p., 31 figs., 2 tables, 4 plates ($3.00). 

T li 1s re on d scribe the phys I ::a l e I gy 
of the Ca1ahoula F rnration- lts 9"'M1 i s1 ratlg­
rapl~y, structure, 11, ineralogical composit ion, 
and post-deposi 1ional history-and discusses the 
known distnbu1ion m uranium with n the 
context of these geological parameters. En1phasis 
1s on def nitton of primary physical and ti'istori­
cal factors aff'ectmg the rnobilizat1on, transport, 
and concentralion of uranium in the Catahoula 
Formation. 

D1agenet1c features. d1stribLltfo11 ot trace 
uranium in f,ide-grained tuffaceous fac,es. and 
reconstructed ground-water flow h istory 1n the 
Catahoula provide the basis for interpreta,ion 
of a , terrlyenous coastal-()lal n uranium cycle. 
The inferred cyr.le provides cri1eria which can 
be used to compare the uraniurq potential 
within the 1wo component fluvial syst8ms of 
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the Catahoula Forrnat1on. and to determine tne 
possible nature and dist ribution of uran iurn 
rrnneralization These er teria also apply to 
other f)otential host systems fn the TExas 
Coastal Plain. 

Report of Investigations No. 88. The Moore 
Hollow Group of Central Texas, by Virgil E. 
Barnes and W. Charl~s Bell. 169 p., 13 figs., 
24 tables, 18 plates (price to be determined). 

Midrll and U rer Cart1br ar, ro cks (and 
locally up to 0 f et of Lower Ordovi_i n 
strata) cornpri.se the Moore Holl w Group in 
Central Texas. Th is rrnijor strc t ioraph i ~ rn0n o­
graph surnmarizes th0 litl1 olo ic and b1osrrat1 -
graph ic relat lonshir>s amon9 ro f the. Moore 
Hollow Group on the bas is f rl tri iled lo al 
observations m various parts o t the Llano 
region. Oiswss1ons of petrology, heavy-mineral 
suites, sedimentary structures, biosirat igraphy 
and paleontology. and geologic structure are 
presented alon~ with extensive descriptions of 
measured sections and local geology _ 

Report of lrwest [gations No. 88 represerits 
P'art I (General Discussion and Local Strat grapt,y) 
of a three part investigation of these lower 
Paleozoic units. Parts 11 and I 11, Surface Strat i ­
qraphic Darn and S1Jbsurface Strat1graph1c Data, 
respectively, are on open file at t re B1:1reau of 
Economtc Geology, 

Report of Investigations No. 89. Cretaceous 
Carbonates of Texas and Mexico-Applications 
to Subsurface Exploration, D.G. Bebout and 
R.G. Loucks (editors). 25 papers, 332 p. {$8.50). 

Thirty-one c1u I hors prenared the 25 papers 
in this volume on CrPt'a '"'eous carbonates at 
Texas and Mexico for a major sy mposium held 
in conJlJrlCtion Wtth Ill 27 I 11 A11n.ual MP.8ti tlg 
of the Gulf Coas1 Assoria11 n f G 0 olog cal 
Soci1:1ties in Austin in Oc.t bet 1977 

The papers and abstra ls in luded in tti ls 
vol I ne LOV r studies of reg Iopal stra1 igraphy. 
fac 11:!S and depo ir1onal env,mnrnents. dic3genes1s. 
yen :hen1istrv. al onmlogv. selsrn1c strntigranhv. 
porosity, and l1ydroearb'on prod w1i n anc/ 
econarnic-s. Ten pap~r's d al r~x c;lusrvely witli 
subsurface nvi&sfoatlons, nm focus on Olltcrop 
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studies, and six papers treat both subsurface 
and outcrop relatlons!1ips. 

Trie primary focws is on Cretaceous carbon­
ates of South and Central Texas; nowever. some 
attention Is given to the extensive but less 
well-known Cretaceous carbonates of West 
Texas, as well as to Mexican Cretaceous strata. 
partict!larly rhe oUtcropping fades whicl1 are 
sirndar to subsurface fac1es in Texas. 

Papers by Bureau research staff include 
( 1) "Sl igo and Hosston Depositional Patterns, 
Subsurface of- South Texas," by D.G. Bebout, 
(2) "Regiona! Cretaceo11s Cross Sections-South 
Texas," by O.G. Bebout ar:id R.A . Schatz lnger, 
(3) "Porosity D istribution In the Stuart City 
Trend, Lower Cret;:ieeous, South Texas," by 
D.G . Bebout, A.A. Schatzinger. ,md R .G. Louc:ks, 
and (4) "Porosity Duvolopme11t and Dfstri­
bution 111 Shoal-Water Carbonare Coinplexes­
Subsurface Pearsall Formation (Lower Creta­
ceous) South Texas," by R.G . Loucks. 

Report of Investigations No. 90. Proceedings, 
Gulf Coast Lignite Conference: Geology, Utiliza­
tfon., and Environmental Aspects, W. R. Kaiser 
(editor). 28 papers, plus summary of workshops 
presented 1n Austin, Texas, on June 2-4. 1976 
(price to be determined). 

Th Confe re 11cit on Gulf Coast Lignite . 
Geo logy, U tl llzau an. and Environrnen tal Aspects. 
was held n JLi 1e 1976 1n Austin. Presentations 
by repr ,ntatives f llbl ic nd private research 
groups, stcJte and f •deral government, energy 
explorntion and 1ir1 1nd corr1i::ianif3S, industrial 
users, and energy oonsLJltlng firr;ns refli~ct the 
broad, diversified front on which ~esearch, 
explo rat jon, and developrncnt of G_ulf Coast 
lignite is currnnrly progressing. 

Geologic topics included discussions of 
r11ode,r 11 ar;ialofJS or I ignite ~1eds. such as the 
M1ss1ssi1;p1 dr~lta µeats and swamps, and regional 
frarnework of l ignite-bearing S1rata in Texas, 
Lows1ana. M1ss isslpp1, and Alabama. Utilization 
topics ranged from specific mine sites and 
mining tPchn iques to coinbus1.ion character fstks 
and convers iQn potential . Environmental aspects 
of lIHnite use were examined In presentations 
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Proceedings of 1976 Gulf Coast lignite Conference 
being readied for 197/ii publica1ion. 

on applying environmental geologic: mapping to 
I ignite lands, flue-gas desulfumation technology 
to air-quality control, and several other topics. 

Report of Investigations No. 91. Frio Saod­
stone Reservoirs in the Deep Subsurface Along 
the Texas Gulf Coast-Their Potential for the 
Production of Geopressured Geothermal Energy, 
by D.G. Bebout, A.G. Loucks, and A.R. Gregory 
(price to be determined). 

T he Fr io o n a 'o n of the subsurfat:f' 
Tertiary se 1 I in the Gulf Coa-st ba.sin has 
been the fo us 0t extensive t~va1ua1ion for 
1.wtlmt1ai resources of geopressured geothermal 
ener,gy_ This reron represents a comprehensive 
summary of the Bureau's !;Jeothcrn1al prograrns 
In the Frio, wl1ich have culrrnnated in the 
selection of Texas' first test-well site for geu.ther­
mal production . A portion of this 1nvestigat,on 
was published priwiously, b-y the Bureau . as 
G~,olc)gical Clr culars 75-1, 75-8, and 76-3. 

The Hidi:llgo, Armstrong, Corpus Christi, 
Matagorda, and Bra1oria Fairways are del ineated . 
The Austin Bayou Prr;)spect In the Brazoria 
Fairway of Galveston and Bra;:oria Counties is 
pinpointed .as the rnosr suitable site for Frio 
geothermal production . Al thls site, 250 to 



350 f.eet of reservoir sandstone occur with core· 
permeabilities between 40 and 60 mill!dercys 
and fluid temperatures from 3000 to 3SO°F. 
Detatled geol-0,gical. g_eoJJhvslcal, and en.glr.ieerilig 
studies have ~ , applied to delineate 1h.e 
Austin Bayou test-well site. 

GEOLOGICAL CIRCULARS 
Geological Circular 77-2. Shoreline Changes 

in Centrat Padre Island (Yarborough Pass to 
Mansfield Channel)-An Analysis of Historical 
Changes of the Texa.1t Gulf Shoreline, by 
Robert A. Morton and Mary J. Pieper. 35 p., 
9 figs.. table, 3 appendices {$1 .25). 

TheSEFcJrquJars are th~ final two sect!'ons of 
the eight-part repott en historicaf changes of 
the Texas Gulf shoreline. Monitoring of histori~ 
.ca! changes, based on aeriaJ photography and 
detailed topographic maµs, covers the perfoci 
from the mid-1800's to 1976. Descriptions of 
the methods and procedures used' in shorel irre 
rrK>f'Htor J(lg ate discussed m each report. as are 
the factors .affecting the accuracy of data. The 
position of the vegeta-tlorl'line-a legal bounctarv 
which ts dynamic and subject to natural, acti'VE3 
proces.,es-is also documented over the period 
of 11tt=t ~ast 40 yeai:s. 

I m~t of human alttwat'lons such as dredged 
Gb.a:M11.ls at:\d artificial JEttties is eva:1uated along 
with the natural prQGeSSes affecting. ~oreline 
ronditlons. Significance of historical monitoring 
data and iln' evaluation of other factors -for 
prediction of future changes are- Included in 
each repo·rt. 

Geological Cireular 77-3. The Gulf Shore­
line of Texas: Processes, Characteristics, and 
Factors in Use, by J.H. McGowen, LE. Garner, 
and B.H. Wilkinson. 27 p., 19 ffgs. ($1 .25}, 

During- apprexima~y the past 10 .years. 
the Texas Gulf snoretine 'has experienced 
unprecedent(?d urban-recr-eational-industrial de­
velopment. Much of this recent development 
proceeded without proper cun.s.ideration of the 
geomorphological features constitu1ing the Gulf 

shoreline. The variety of·Gult shoreline fea;tures 
results from a eomptex ot actb,e pro~es and 
natural conditions. Superfmpcsed upon this 
natural setting Bre mari"s a<:ti'\t:lties. which 1ead 
to disrupt the natural balance amonQ those 
processes active. atong. the coast. This 'circular 
fnel.u¢8.s a revfew of the processes' actively 
molding the Gulf shorenne:. i destription of 
shoreJi!1Q features, and a dlsetJsslon ot man·s 
rore in altering the natural· condition of 'the 
Texas Gulf shoreline. 

Geological Circular 77-4. Hydrogeology of 
Guff Coast Aquifers, Houston-Gatverton Area, 
Texaai by C.W. Kreitler, E. Guevara, G. Grana1a. 
and O. McKal ip.s. 18 p,, 16 fi.95., table {price to 
be d&termined). 

Gulf Coast :aquifers reprnse.nt some of the 
mos-t -pn:;,Hfic sourcas of tresh ground water in 
the United States. $$vere fand subsi.~ence and 
fault activatio,n, ~r1 h~ AISUlted from 
the intensivegrot:.md-water prc,;,duction from the 
fre~-water sectron of Plio-,.Pleistocene -fh.1vlal­
deltaic sediments. 

The objectives of the research reported in 
thiscircl'ularwere C1) to deHneate the distribution 
of sands. day. and -stn:.1ct..ur.al etements in the 
Ptio-Plef$tooene ~ifefs ~eath the Greater 
HoU$to:n area, {2) to identify genetic strati~ 
graphic un-fts. {3} to sv111:hesi:re data on grolmd· 
water chemistry for the studv of hydrechemicat 
fades trends, and (4} to establish the effects of 
sedlmet,t distribution. growth iaults, and 
Ou8ternary sea-tevel changes on tong-term and 
short-t~rm hydro~ogy of Gulf Coast aquTfers. 

Geological Circular 77-5. Relationship of 
Porosity Formation 1nd Preservation to Sand­
stone Consolidation History-Gulf Coast Lower 
Tertiary Frio Formation. by R.G. Loucks, 
D.G. Bebout, and W.E. Galloway. 12 p., 21 figs., 
2 tables (price to be determined). 

The ~u&litrY of sandstone reservoirs in the 
Gutt Coast tower tertiary Frlo section ~arres 
from a fevl percent QOtosnv !~. wetl~cem·en ted 
sandstones to as high as 40 percent in unce­
mented sands, and· corr-e,ponding permeabilities 

vary from less than 0.01 millfdarcy to as high as 
seV&ral thousands millidarcys. Reservoir quality 
depends on tl com,Plex i:alationshlp between the 
sandstone d~sitiona1 environment, mineral­
ogical composftion, and consolidation history 
loompactlon,, ®m,rttatlon, and leaching). This 
circular presents ·the ·resufts of a preliminary 
-study of Ftto sandstone consolidation h~qry 
whrch exerts a major control on reservoir 
developmsn-t and preservatlen at increasing 
depths of buriat. 

Geological Circular 77-6. Historical Shor• 
I ine Changes and Their Causes. Texas Gulf 
Coast, by Robert A. Morton. 13 p., 5 figs., 
2 tables {price to be determined). 

Tliis.circular summariz.es the re$ults of the 
Bureau's historical monl.toring program ot -the 
367 miles of the Texas Gulf shoreline. This 
e~tensive program gene.rated cori-cr.~e data on 
linear shOreline changes (as reported in previous 
geological circufars) and documents are$I shore­
line cnan_ges along th'e coast (cJS reported for the 
first time in this circular), Estimates of areal 
changes provide another means ot quantifying 
shsretine stability inid determining erea~ of 
critical erosion, Such eatimates provide a basis 
for cakufating volumetric sediment ch.an~. 
and th(/!y can be traruifated Into gains and losses 
in real property. 

Gtu• ot shorellne qhanges_ over a petiod 
of time include. the oomplex fnteraciions of 
cHma:te_. sediment, budget, coastal processes, 
retatlve ~level changes, and humiJTl activities. 
Historical records Qwr the past 125 years ~ve 
bean used to delineate tt-ie impact of tt'lese 
factors ori Gulf shoreline. oondftions. 

An extensfve list of refertmc.es deal.Ing with 
shoreline changes is included. 

Geological Circular 77~7. Depositional 
Systems in the Sparta Formation (Eocene), 
Gulf Coast Basin of Texas, by Jose Ulises Ricoy 
and L.F. Brown, Jr. 16 p., 11 figs. (price to be 
4~ermfnedJ. 

Th-is investi~tEon covers the outcrop and 
subsurface extent of the Spi;irta Formation in 
~ex'", an area of ap_prt;i:xim!lteh• ~.ooo square 
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miles. Sparta Formation units wern studied 1n 
order to recognize a-nd rr1ap dPpos11 ,undl svsterns 
and genetically mlated c;onsrnuen1 faqes_ 

The Srnirta Forma1jon 1s one of lne rnanv 
Tertiary. 0ftlappipg, temgenous, elastic-wedge 
sequenc0S which filled the Gulf Coast bas111 . IT 
is composed of sand and muds1one deposits 
represent1n9 three pr111mpal deposrt 1onal -systems: 
hi9h-c;onsiru tlve deltc:1 systen1 (East Ti;lxas), 
s11 andpla1n/bamer bar system (Central Texas), 
and high-d •st;fuctive, wave-dornmated delta 
system ( Sou Lh Texas). 

Geological Circular 77-8. Depositional 
Systems in the Paluxy fqrmation (Lower Creta ­
ceous), Northeast Texas-Oil, Gas, and Ground­
Water Resources, by Ct,arles A. Caughey. 59 p. , 
27 figs., 4 tables, appendix (price to be deter­
niined). 

Tll Low r Cretaceous Paluxy Formation 1s 
a rela1]vely thin and contirwous stratir.1ranh1c 
uriit composed of sc1r~qstcrin1-' and shale which 
occurs throughout the, nortl1em p;1rt of the Erist 
Texas ernbayment. Paluxy qqt1ifBrs furnish walc~r 
far dqrnest18, pub I 1c supply, r arm, and ind1JSI rial 
us12s in areas alon_gs lde of and ad1accnt to th8 
oulcrop belt. Sigqif1~ant oil and gasaccumlJla­
tions occur fortl1er downd1p to the south and 
east This drcular dl~srri be~ rrtgional aspects of 
Paluxy sed inPntat,(Jn in norllleast Texas and 
relares this der)ositional framework to the nature 
an,d d1stributio,n of associa1ed groundwater and 
petroleum resources. 

MINERAL RESOURCE 
CIRCULAR 

Mineral Resource Circular No. 59. The 
Mineral Industry of Texas in 1974, by Murphy E. 
Hawkins and Roselle Girard. 37 p., fig., 29 tables 
(free on request). 

A coo p,e ra11ve agreernent between the U.S. 
Bureau of Min ;i and tht·i Bureau of Economic 
Geology rodu .. es ~t1i annual summary of tl1e 
mineral industry 0f Texas. This circular is a 
fHeprirtt of th U.S Bureau of Mines "Minerals 
Yearbook l 74" chapter on Texas_ Each yoar 
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the chapter preprint is d ,str ibuted by the 
Bureau free on request 

SPECIAL PUBLICATIONS 
LAND A ESOU ACES 
LABORATORY SERIES 

Land Resources laboratory Series No. 2. 
Land Resources of Texas, by R.S. Kier, 
L.E. Garner, and L.F. Brown Jr. 42 p,, 4 frgs., 
18 tables; map, full -col0r, topographic base~ 
4 sheets, scale 1 :500,000 ($7 .50). 

T e map and a rnpanying text provide a 
, .. ori1Preh1ms1ve jrw n rv of I nd resource un its 
recogn 1zed in the Stat . o Ti~xa . Land resource 
un i ts are mappable areas erIco1npassmg sirn tlar 
characterisltcs defined by a lfm i tP.d and prrJd1ct­
able range of properties wh1cl1 deterrrnn ) thn1r 
suitability for various uses. Fundarnental prop­
C'rtJes ol Texas lands are used to defipe several 
bas1< land ca tegori es, including 1'1) areas of 
':)round-Water (Pcharge, (2) lan,ds with varmus 
rnrrieral msources, (3) substrates with s1gr11t-
1cant physiC<ll 1-1.rnpert ies. ( 4) land forms w1 th 
unust1al or crft1eal confi~ur-alions. (5) c1r~m; 
rnfluenced by active physical processes, (6) ,m::as 
dormnat~d by biologic ac1iv11v. (7) subn1erged 

lands, and 18) lands altered or r.reated by rnan. 
Wirh1n these eight ba.c;ic land categories, 70 
land-resource units arl:! defined and describi:!d 
on tile 111op e~planat1on. Each of the 70 land 
resource units ls indicated by cJ unique color 
and syrribol on a U.S. Geological Survey topo­
yraµh1c, phys11:al, and cultu ral base rnap (scale 
1; 500,000) A leqe11d-1m:ludina 11 color inset 
niaps d~pmtlng such features as rP.gro[lal physi­
ography, gemirnl1z0d soils distr1but1on, climate, 
and major dra l171age basins-and a table del ir,eat• 
111g natural sui tab II 1ty, econorrnc potential. and 
mc<Jmmended use considerations are included 
on !he rnar.,. 

The text includes discussions of tl1e mncept 
of land-resrnirc~ 1nt1ppi17g, its util ity 1n inven­
tory and plann1n~. and l'1e purpose of the 
"Land Resour<;es of T<:'xas'' map. A complete 
rnview of the "Land Resources of Taxas" map 

W L. Fidu.-r., D1r1ec;tor 
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.eology, The University of Texas at Austin 

construct ron and use is int:luded, as WP.II as 
guidf!/ ines for the creation lJy u~ers of derrvattve 
maps lO meet special needs or objectives. A 
glossary 1s in<oluded to help the reader undorstand 
relevant t81 rns used for the map ,rnd text. 

RESEARCH NOTES 
Th s 1s a series of informal, limited• 

distribL1ti0r1 renorts based on research of the 
Bureau srntf. lnfonnatinn included ir1 these 
reports covers a wid~ rangr ot torics, but the 
scopb' L>f the research or its availcJbll1ty in other 
soum.)s prnr-lqdes issu ing these reports in the 
fo rmal Bureau publ 1c,:ruons seri~s. 

In 1975 and 1976. six rr1search notBs wP.re 
pub I ishP.d , The following research note W/3S 
publ islied in 1977 . 

Research Note 7. Guide to Modern Barrier 
Environments of Mustang and North Padre 
Islands and Jackson (Eocene) Barrier/Lagoon 
Fa.cies of the South Texas Uranium District, by 
W.A. White and W.E. Galloway. 51 p., 19 figs., 
2 tables, map (S2.00). 

This 1s a field guide to the ModP.rn depos1-
Uonal env1 ronrnents in the Corpus Christi area 
and the Jackson Group strata of the Texas 
CoastaJ Plain The ~imilarity between these two 
areas provides the informati1Jn for detailed 
f'ac ies inte~prelation and paleoenvironmental 
reconstruc1,on-the basis far understanding 1he 
nature and d istribution of uraniurn mineral iza­
tion in the Jackson Group. 

MAPS AND CHARTS 
GEOLOGIC ATLAS OF TEXAS 

Geologic Atlas of Texas. Clovis Sheet, 
Edwi11 Theodore Dumble Memorial Edition, 
Virg r E. Barnes, project director. Scale 
1 :250,000. in full color, topographic base 
($3.00). 

The Clovis Sl1eet incorporates all or parl oi 
Bailt:y, Castro, Deaf Smith, Hale, Lamb. Parmer, 
and Randal! Counties in Texas, and Chaves, 

Curry, De Baca, Quay, and Roosevelt Count ies 
111 New Mexico. Mapf')ing w~s cgmpiled by 
G. l<. Eiflf::lr, Jr. (Texas) arid C.C. Reeves, Jr. 
(New MP-xicol. Mapping was revleWl~d r;iy the 
Geoi(}QIC Atlas Committee of the Panhandle 
Geological Soc1ew. 

The Clovis Sheet is a memorial edition 
honoring Edwin Theodore Ourr,ble ( 1852-1927). 
Dr. Dumble was the State Geologist of Texa. 
trom 1887 io 1896. H0 was instrumental in 
ostaolish iqg tl1e value of a scientif ic geological 
survey rn Texas. His pioneer error t:. ni u~Vt;ylng 
minera l resources rernain today as early prnners 
of Texas DUology . Ournblu's research work fo­
cused on East Texas and deposits of Tex;:is I ignite. 
Dr, Oumblt:• con1 i11ued to cor1tri1Jurn to Texr.is 
geo l1Jgy atter 1896 by serving as consulting 
~JGOiLl(]ist to tho S01nherri Pacif ic Company. HP. 
is also re rnE1rnbered tor h is contr1but1ons to the 
1ntroduct1or1 of the use of paleont01ogy in tho 
oil industry. 

Geologic Atlas of Texas. Crystal City· Eagle 
Pass Sheet, Dolan Hoye Eargle Memorial Edition, 
Virgil E. Barnes, projectclirector. Scale 1 ;250,000, 
in f1,1II colo , t0pographic base ($3.00). 

Th Cry m l Ci IY - Eagl P Pa 11 t includes 
all or part f Atascosa, Bee, D1,n m,1, Duval. 

Frio, Jim Wells, Karnes. La Salle, Live Oak, 
Maverick, Webb. Wiison, and Zavala Count ies. 
Mapping was compiled by T, E. Brown and 
N.B. Wa chter . Geol ogic mapr:,;ng was rnviewed 
by the Ge0logic Atl as Corrirn 1ttee of the Corpus 
Christ i Geological So iety . 

The Crys1al City - ~agl e Pass Sher!t is a 
memorial edi rron hononng Dolan Hoye Eargle 
( 1905-1973). D. Hoyo Eargle rnade signifi cant 
c• ntributrons to p,rr-isent-day understanding of 
South Toxas uranium deposi ts and the ir rnode 
of emplacement. I-fo and his U.S . Geolonical 
Survey colleagues proposed the concept that 
uranium-bearinq gr:ound water cam0 rn contact 
w i th hydrogen sulfide gas escap ing from deeper 
hydrocarbon accumulations, whicri precip itated 
the uran ium rnimirals. In additton, Mr. Eargle 
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studied the Pennsylvanian sect ion in Brown 
County. Texas, and Gulf Coast salt domes. 

Geologic Atlas of Texas. Del Rio Sheet. 
Robert Thomas Hill Memorial Edition. Virgil E. 
Barnes, project director. Scale 1 :250,000, in 
full color. topographic base {$3.00). 

The Df.il Rio Sheet covers all or part of 
Edwards, Kinney, Mavern:k, Real. Terrell, Uvalde, 
Va Verd,e, and Zavala Counties. Geology was 
compiled by Noel Waechter and V.E. Barnes. 
Mar,p)ng was reviewed by rhe Geolog ic Alias 
Cornrnil tees ot Corpus Cl1r1st i Geological Soc i<~tV 
and South T0xas Geological Society. 

The Del Ri'b Sheet is a rnemorial edition 
honorini;i Robert Thomas Hil I { 1859-194 1 l. 
Robar1 T. Hill was one of the foremost Texas 
geologists in the late 19th and early 20th cen­
tur ies. His pioneer work on the Texas Cre1aceous 
section slands today as the primary early 
resource on this subJec-t, His prol1tic wr i t ings on 
Texas geofogy c:1re unmatched in their irnpact 
on earfy geologists interested in Texas stratig­
raphy arid paleontology . 

FINAL EDITING/IN PRESS 
Report of Investigations 92. Interpretation 

of Unenhanced Landsat Imagery for Land 
Cover and Land Use Delineation on the Texas 
Coast, by Rober t J. Finley_ 

Geological Circular 78-1. Mineral Lands in 
the City of Dallas, by Ann E _ St. Cla ir. 

Geological Circular 78-2. Fracture Zones of 
the Southern Edwards Plateau: Part I-Regional 
Distributicm of Fractures and Their Relation to 
Tectonics and Caves, I y E.G We lnund, Jo eph C. 
Cepeda, and P.E. Lu rell 

Geological Crrcular 78-3. Electric Power 
Generation from Texas Lignite, by W.R. Kaiser . 

Geological Circular 78-4. A guide to Visual 
Interpretation of Texas Coastal Features from 
Laodsat Imagery, by Robert J. F-in ley. 

Geological Circular 78-5. Sand Body 
Geometry and the Occurrence of Lignite in the 
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Eocen~ of Texas, by W. R, Kaiser, J.E. Johnston 11 I, 
and W.N. Bach. 

Land Resources Laboratory Series No. 4. 
Land Resource Overview of the Capital Area 
Planning Council Region, Texas: A Non­
Technicaf. Guide, by C,M. W urut·f . J1._ 

Land Resources Laboratory Series No. 3. 
Land and Water Resources, Histo rical Changes, 
and Dune Criticality, Mustang and North Padre 
Islands, Texas, by W.A Whne . A.A. Mor1on, 
R.S. Kerr , W.D. Ku nLi. aria W. B Br ogden_ 

Research Note 8. Engineering Properties of 
Land Resource Units in the Corpus Christi 
Area, by R.S. kier, O _L. Bell, and P.C. Pa-ttor, . 

Research Note 9. Evaluating the Environ­
mentai Geelogy Map, Environmental Geologic 
Atlas of the Texas Coastal Zone, by Robert J. 
Finle_y. 

Sunset along Texas Gulf Coast. High energy surf or 
breaker zone along coastal beach n foreground . 

GeoLoglc Quadrangle Map No. 43. Geologic 
Map of the Click Quadrangle, Llano and Blanco 
Counties, Texas, by Virg il E. Barn s and 
R. V. M Gehe . Scale 1 24,000. 

Geologic Quadrangle Map No. 44. Geologic 
Map of the Dunman Mountain Quadrangle. 
Llar,o, Burnet, and Blanco Counties, Texas, by 
V irgil E Barnes <lr'id R. V. M G, h . . S le 
1·2-4,000. 

Geologic Quadrangle Map No. 45. Geologic 
Map of the Cap Mountain Quadrangle. Llano 
County, Texas, by Virgil E. BarrPs ancl 
R. V. McGehee. 

Mineral Resource Circular 60. Ttie Mineral 
Industry of Texas in 1975, by Murphy E 
Hawk ins :and Thomas J. Evans 

REPRINTED 
PUBLICATIONS 

Geological Circular 69-4. Geometry and 
Distribution of Fluvial and Deltait Sandstones 
(Pennsylvanian and Permian), North-Central 
Texas, by L.F . Brown, Jr, AAprintcd from 
TRANSACTIONS f tf)e Gulf Coast A~so iat,011 
of Geolog ical Soc1cmes. v XIX, p. 23-47, 
22 fi s., 1969 (2nd nrinting; $1.IJO). 

Geological Circular 74-3. A Numedc Code 
for Des(:ribing Rocks 111 Sedimentary Basins, by 
E.G. Wer1 -luno and C.A. Caughey. 28 P., 4 figs .• 
3 tables, 2 appendices, 1974 (2nd pr inting. 
$1.00), 

Guiclebook 3. Field Excursion, Central 
Texas: Tertiary Bentonites of Cefltral Te;i<as, (>Y 
R. L. Faik, M_O. Hayes, and T .-E Brown ; 
Uran[um-Bearing Clays and Tuffs of South· 

Central Texas, by D.H_ Eargle and A.D_ Weeks; 
Vermiculite Deposits Near Llano, by V.E. 81:11 nf-ls 
and S.E_ Clnbauqh . 53 p., 8 figs . . 1961 (3rd 
printir~q. $7 .25) 



SERVICES 
SCHOFIELD RETIRES FROM MINERAL STUDIES LAB 

Demiel A. Schofield, Chernist •in-Chargt!l oi 
tn M inei I S udi~s Lal:mratorv of the Bureau 
o-f Ec.'OnomiL Geology. retired on August 31, 
1977. Mr. Scho'frel served as head of the 
M inera l Stu i Laboratory for 32 years, dlrec1-
1ng ns g-owth and' dev lo n1 n lnto a major 
rock 11d rniheral t ;>s\ing support taci lity for 
nlm1erous teaohing and research departments 0f 
Tbe Un verslty Gf Te)(aS at Austin, in -add t10R 

io the ~u:reau 0rEconomic Geology. 
Mr. Schofi eld f'ece,ved his B$. degree in 

chemistry from the University (')f Southern 
Ca li fornia in 1932. He earned an M.S. 'clegree in 
industrial che mistry (Cornell Ur.i rvers-i ty, 1934) 
ancl an M.S. degree 1n chemical engi ne1::riny 
(University of T~xas, 19471 . Prior t0 conw1g-to 
T exas, J1e worked as an industrial research 
d1,em I st for !he Government of PenJ 

o. A, Schofleld received recognition for his vears of ( 1934_19371 , and he was the ct,·ief ch'em·ist of 
service w 11h tlle Mineral Stud ies Laboratory from Dr. 1 

w. L. Fisher the Casapalca Department of the Cerro de 
Pasco Copper Corporation (1937-194 ll. Schofield came to Tex,as in 1942 as a research fellow in the 
Burem.J 0f 1ndustrral Chemistry. He later joinel!J the Resea rch Laboratory in Ceramics, where he 
worked on ceramics analysis and allier _aspects of c lay mmeral research_ 

Scho'f ield has b~n a rnoJor conrnhlltm to sever~! Bureau publ ications, ir)dud in.9 reg ional 
resource inventories, evaluation of Cambrian sands,tones for' low-:9rade iron ore, and beneflcia:tion of 
sl li ca sands for industrial use. His v.arled and stgnif1cant cuntr iburr0ns are b0st exemplifi€d in rhe 
M,ineral Stud,es Laboratory. Under his leadersh ip, the Laboratory grew borh in the volume of samples 
processed and in the diversity and coniplexity t)f testing procedures availablt.: for evaluating samples. 

.MINERAL STUDIES 
LABORATORY 

The Mineral Stud ies L-aboratory supports 
many Bureau projec ts ,as an-at1t1lyfa;al laborato ry 
wt)erei'n ch rpic_a l analysis as well as physical 
testing of natural mater ials is nertormed . Occa­
sionally, the Labora,torv performs sin11lar work 
for vari ous 'departments of Th 0 University at 
Te.xas -af Austin, for Texas State agen~ies, and, 
under eertain condiiions, for Te-xas res idents. 
The. Labora10ry is located at Bah::;o'nes Rf.search 
Center in Austin . 

Staff changes at the Laboratory during 
1977 included ··tlrn re clrement oi the Cherrnst-i n-

Charge, Daniel Schofield, ae3nd Lhe rnove of a 
senior chomist, Lawrence C. McGonagl,e , into 
industry. Two f"ull•t1me chemists, St •nhen W. 
Tweedy -and Jos!";pl1i na R Calvo, Ioined the 
Lflborato ry staff d v r l r1g the sP,r:ond h81f Qt the 
year. They share respons.ibility tor analysis anci, 
at yemend, were ass1st1,1d by five swdents, 
Ym 0 Ming L. Hung, David M. Johnson, Anna L. 
McKee, Marv B. PL,1rv.is. and David L. Wm)(Jru~11, 

who were woddng ot~ a part-tjme ,basis. A new 
Chen1ist rn-Chaf'ge., Or . Clara Ho, 1O1ned the 
Laboratory staff in January 1978. 

Several frnport apt B~J feau ot Er:onomjc 
Geology proJects were strongly supported by 
werk performed dL1ring Hie year by the Mineral 

Studies Laboratory. Such work included ( 1) 
water analysis related to lIgnjte strip mines rn 
~as\ Texas; (2) ,f11·strurnental' analysis of trace 
elements in lJraniferous Oakville sedirnepts, 
(3) measurement nf total organic- carbon 111 

sed iments 0f the Stat11-owm:d submerged lands. 
aod (4J deterrrnnat1on of acid-soluble 1urc111it.J111 
in Panhandle and South Texas straata. 

Public sanJples are submitted to the Mineral 
_Stt.jdies Laboratory 'thrnugh L.E. Garner of the 
Bureau's researcb staff. 

WELL SAMPLE AND 
CORE LIBRARY 

Ths Bureau's Well Sample and Core library 
was authorized by the Texas Legislature in 
1937, and it has bfJen located at Bal'cones 
Researnh 1 Center since 1945. Tile Librcary is one 
of the Nation's largest public collections of 
subsurface geological materials . T0 date, it lists 
cores frorri 2,018 wells and dri ll ·cuttings from 
69,548 welts. (The ,number 0f wells represented 
by drill cuttings will be increased my 33 percent 
when recent acquisitions from Superior Oil 
Company are catalogued.) 

lnduded in the Library's collect10ns am 
subsurface materials from all regions of Texas, 
and from we1·1s in Arkansas, Florida, Lesser 
Ant illes, Lou isiarl cl, Mexi co, Mississippi, Montana, 
New Mexico, and Qk lahor;r a. The Ubrary also 
contains electric, driller's, sample, and strip 
logs, scout tickets; ana assorted maps. All of 
the Libra!'y's holdings have beer;i dohatP.d by 
cotnpanies. governmental a0encies., and indiv1d• 
uals. OtJr ing 1977, lhe Ubrary received rontri· 
butfons ot subsurface materials from Core 
Laboratories; Core Services, Inc.; Bfll Ellis; 
GBtt,y Oil Company; HUnt Oil Corripany; Porter 
Mon tgomery; Shell Oil Company; Sun0rior Oil 
Company; amJ the Texas Water Dew!lopment 
Board. 

Librar y use ln 1977 wes 30 percent {lf ater 
than in 1976. In-creased growth o .f the collec1 irnics 
and increased need for ready ·access to the 
rock materials have led to the computer.i1.ation 
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of records of all ayailablt} well cores, thr. 
n~rnput~ritation of records of drill cumngs al1;0 
c int ma~d dUr in~ the year. In 1077. th11 cores, 
wel I logs, arid other materials received from 
Shell Developrnent Cu,npany during the pasT 
several years were ·cles19na tetl as the Library's 
Or. F .E. LoLo Collection In honor of a gr.1Jlog1st 
irom rhat wrnpany who has rnacl1.> v;Jluablf: 
contr ibut rons to the knowledge of Texas geology, 

The prmjuci 011 of thin section:; c:1 f rnd..s at 
the Well Sarnple and Core Library increased 
frorn a tota-1 of 759 t11in sPctrons Ir1 1975 rn 
over 2 300 thin sAct1ons in 1977 Both simrlle 
ar)d in;PI eonated se-ctions i3re produced. Harry 
J, Madsen llead~ the production ope, dt ic,n. 
a SiS'ted by Rob,~rt L. Shemll . Although thln 
sections arp prepared prrmarily for Bur1=au 0f 
Econorn,c Geology proiects. they also cari be 
produced. on a fee basis, for persons outside 
the Bureau. 

The Well Sample, arid Co~e Library is 
supervised by Guy L. Tfdrrrore; other members 
of the Library staff include H. Scott Hamlin, 
James L. Lockley, Harry J. Madsen, Suzanne M. 
Mantano, Hardie Seay Nance. Jon A. Robrn, 
and Robert L. Shtc:rrill. The Library ls opeh 
from 8 00 a.m. until 5.00 p.m. Monday through 
Fr 1day. Visitors may exarnine and study the 
subsurface materials at that facilny. where 
r111scoscopes and other :qu1prnent are provrded, 
and l ibrary staff members are available td <lSSISt 

interested persons. Cores and cutt1n~s may also 
be checked out of the Library; the borrmver 
rnust pay sh1pp1ng costs. 

PUBLIC INFORMATION SERVICES 
tn add t1bn 10 co ndu tine• basic rnd c1ppl1ed 

r search programs, h B 11· au <'.l Economic 
Ge I gy prov ides o vaoew o r advisory, tech­
r,ical. ar,d Tnforma1ion services related to the 
geological'. mineral, and lancl resources of the 
S1a1e. Tht!se servi,ces.are available to 1rid1viduals, 
cornpanies, ;:ind yovemr:r,ent al bodies <1nd 
agencies. StcJff members respond to individual 
r'"quests for information received daily bv letter 
and phona, and frorn vi.slims. Two n1L,mber<; ot 
the Bureau's research staff, ,n rcirt1cular. respond 
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to the rnany requests for informa11on trom 
lh•! gcnernl public. 

Roselle Girard handles most of the written 
r1:::qLIesls tn 1niorrnation 011 Bureau progr;:irns, 
publicc1t i un1>, and gt-:nernl Texas geology. and 
rosponds tu a steaciy ttow of v1s110rs scel<.rng 
availablt: 1nfor mat ion. Sh~ Is m chaq::ie of the 
Readin~ Roorn, whit.h is located in tllr= Bureau's 
offices on the fifth floor of the Geology 
Bulld iny on the 1narn c;in1pus ot Tl,f:l University 
ot Texas at Austin. Thi s facility 1s open to 1he 
publfc ar:id houses a variew of publications 
pen inmt to Texas gcotagy and natural I esourc~s. 

L .E. GcJrner responds to n~quests for rock 
and n1ineral identification and handles all public­
sample wst1119 in cooreratiun with the Mineral 
Studi.es Laboratory . He also coordinates the 
Bureau's µartidpatior, in tile review of environ­
mental impact statements and sin1dar p1 eli111in_;:iry 
project reports as part of rhe 1ntcragency 
cooperatron necessary for corripl >te and c1dequate 
review of pmras€d State· projects. 

EDUCATION SERVICES 
The Bur au ot Econo,.1i Geolog'/ con­

tinued 1n 1977 t@ expand its particrpat1on in a 
public school eduQ:atton program throuot1 wark­
st,ops and nqmerous public addresses 
LE. Garm~r. Thomas J. Evans, Mary J. Pieper, 
Dawn McKal,ps, Ann St. Clair, and Bonnie R. 
Weise of the Bureau of Eronum1c Geology staff 
part1c1patecl 1n the prograrn dur[ng the year. 

A se1 of curr1culum materials to accompany 
Lhe Bureau's new ''Energy Resources of Te)(as" 
niap 1s beipg prnduc1c:d To date, "Unit I: 
Eneri;iy from Start to F inrsh ," s published; 
"Unit 11. Energy, Economics, and the Environ• 
ment," and ··unit 111 Energy ,n the Future." 
are scheduled for publication in 1978 Dawn 
Mc Kai ips Is coordinator of the project; 
J.E. Anderson of Austin ancl Anita R. Trippet 
o1 Corpus Chris·t1 are· cormlltants. 

Requests for rnformat,on. resource mater 1-
als, and references are welcome; su9g_es1ions and 
comments from Te.xas earth science teachers 
are also nt'!edocl arid welc.;orr11~d 

OPEN-FILE MATEHIAL 
The Bureau of Economic Geology main­

tains an open file of reports, maps, rnanuscrlpts, 
end other materials obtained from various 
private and gove.rnrnental sources Most are 
u11publishr.~d. alrlmugh a t0w an~ pmgn:?ss reports 
of research which will eventually be publish d. 
Work maps and dr3ta developed in connection 
with B~reau of Economic G0olngy proJects 
currently UndNWi:ly may be P.xarnined and 
studied at the Bureau offices, 

Some open-file reports of the U.S. Energy 
Re.searr:ll and Development Administration 
(ERDA), which mi 08tober l, 1977, was 
included in the new U.S. Departml'!nt of Energy 
(DOE), have peen placed on fife at the Bureau 
ol Econorrnc Geology; this m,nertal is listed 
below Other reports have been tra11sf1,1 red to 
the Geology Library of Tl,e University ol Texas 
at Austin_ lnforn-1ation con""er1 1i11g rerroduct1or~s 
of ERDA and DOE open-file reports rnay be 
obta1necl frrnn lhF. Tcchp1eal Library, Grand 
Jqnction Office, U.S. Derartrnen t of Eni~rgy. 
Gr,md Jun 110n, Colorado 81501 (tc'lephone 
303~242-8621, 8)(\ 278). 

Copies of open-f ile reports of thP. U.S 
Geological Survey n1ay be ord~red from the 
Open-Fi le Services Sect ran, Brani.;h c,t Ois.t r iburron, 
U.S. Geological Survey, B0x 25425, Fedfl.fil l 
Center. O1:!nver. CoJorcd,o 80225 (tftephone 
303-234-5888 l 

Materials placed on open tile at the Bureau 
of Economic Geology durfng 1977 include the 
toqowing. 

Advanced Geostatistics in Ore Reserve 
Estimation and Mine Planning (Practitioners 
Guide), by Youn.g C. Kim, Donald E. Myers, 
and Harvey P. Knudson~ U.S. D ar rn0n't · f 
Enerqy/Er1DA)Open•FlleR 0rtGJB -65(77!. 
2~2 p., 1977, 

Aerial Gamma-Ray and Magnetic Survey of 
the Red River Area-Block C, Te'Xas and 
Oklahoma, Final Report: U.-S. Energy Resei'.lrch 
Glnd Devi:>! flll 1,m A Jr inist,ati011 (ERE)AJ Qpwn. 
F1Ie R1apor r GJB.X-17(77). v. 1, . nsisting o.t 



text With 16 flgs.,, 20 tables~ 1:1nd appendites; 
!nclllding 24 microfiche, cards; v. 2, consisting 
of 4 sectio()s ,of bound maps ,_,a l :500,000), 
pro.fif~ and hfst0Qn¥Tls a:f Abrten:e,. Ardmore, 
DaOas, and Sherman National to,pcrgr~phic Map 
Ser1e:s (quadrangles}, 1977 

Aerial Radiometr,c and Magnetic Surve.y [of 
Re~ R ,ver Block B~ Oklahoma and Texas] ....... 
Clinron National Topographic Map, Oklahoma; 
1,.:~wton Nati004'l To~hic Map, Tex-as and 
Oklahorna; OklaMmaCfiy ~ational Topographic 
Map, Oktat,0ma; Wichita Falls N~ional T<>po· 
graphic Map, Texas: U.S. Energy Researcn and 
Development Admlii!Stratlort (ERDA} Open­
Fl\e Report GJBX-34(76}. Clinton [quad~ 
rangle], v. , , 78 p. and 56 microfiche cards,. 
·v. 2, 65 p.; Lawton {quadrangle] • v. 1, 100 p. 
and 56 miorofict,e cards, v. 2-. 65 p,; Okl~homa 
Ctty [quadrangle) , v. 1, 94 p·. and•56 microfiche 
·atr-ds. v~ 2"' 6$ p,; Wichita FaHs. [q-uadrangtel, 
v. 1, 60 p. and 56 microfiche cards. v. 2·, 65 P,, 
1976. 

Aeromagneti~ Map of the Salt Basin At~. 
Texas: U.S. Geoklgical Survey Open-File Re­
port 71-28'11, 1 pl •• 11n: 

AJtemafa•es for Managing Wastes from 
Rea«ors and Post-Fission Operations in the 
LWR Fuet Cycle, John W. Bartlett, John R. 
CarreH. Max Ktefter·, Aliison M. Platt and 
Judith A. Powell, report coordinators: U.S. 
Energy Research and Oevelopmeot .Administra• 
tlon Open-Ffte Report .Efl.OA-76-43, v. l, Sum­
mary; v. 21. Alternatives for Waste 'Treatment; 
v. 3t Alternatives for I ntedm Storage and Trans­
portation; v.. 4. Afterr-ratl.ves for Waste l~ation 
and Dispe>sal; v. 5, Appendi.ces. t976~ (A copy 
of thrs report may be purchased from the 
Nationttl Technica1 lf:lfurrpattor, Serv,lce, l.l.S~ 
Department ·,of Commer~, 6286 Pott floyal 
Road, Springfield, Virginia 22161.l 

Annual NURE Report. 1976: U.S. Enargy 
R.~reh and Oeve,opmern A~mir-ifs.trat'ic;m 
tERDA) Opoo..file ~port GJBX• 11:{77), 7!'5 p., 
1971~ 

Catahoula Formation of the Texas Coastal 
Plain-Depositional Systems, GomPosition. StrtJc+ 
tural Development,Ground•Water Flow History, 
and Uranium Distribution, by W.E. GalloWay, 
ass.isted by T.O. Mu,rPhY, f.:tC. Belcher, ~.D. 
Jowon,. and :St~fey Sutton U,$. Energy 
R$earch and Development Admlni$tration 
(ERDA) Op,m.fHe Report GJBX~4l (77), 69 p., 
31 fig_s., 4 pls., UJ7? (pµbfished as Bureau of 
Economie G·e0togy ·Report of Investigations­
No. 87). 

Chemical Analysis of Ground and Surface 
Samples from Parts of the United States 
1956~1975, by D.W. Mccarnaf'lct R.W. F~mBfl; 
U.S-; En.ergy Research and Development Admini­
stration (ERDA) Open-FIie Report GJSX-51 (76), 
541 p .• l976. 

Energy Use Patterns in Metallurgical and 
Nonmetallic Mineral Processing, prepared by 
Battelle Columbus .Labenrtories, Oht.o: U$. 
Bureau of Mines 0-~n·~Flle Report 117(2)-16, 
Ffnal Report. ~ 7. Summ11ry of the Results 
of Phases 4. 5, an.d ·e. 24 P,., 1 fig;, .5 tables, 
l97i6; :·Open~FHe ·Report 80-75, Ph~ 4, 
3 m~rofiche cards. 197,; Open-File Report 
96-75. Phase 5.. .3 mlcr()fictie cards. 1975; 
Open~Flle Report 117-76, v. 1 ~ Phase 6, 3 
microfiche cards, t976. {Copies of these reports 
may be purchased frQrn the National Tect,nical 
Information Service, U.S. Ot1P$1ment of Com· 
merce, 5285 Port Royal Road, Springfield. 
Virginia 22161~} 

Evaluation of Ugraite Resources at Proposed 
Carl L Estes lake Site, Rains, Van Zandt, and 
Wood Counttes, Texu, by Albert E. Ward: U.S. 
Bureau of M[nes~ co·at-anatysis report sheets, 
locality map, and 36 ~hysical logs; 1977. 
( Information C9fl~rning reproductions of this 
material may be•:obtaine:d from the U.S. Oepart•­
rnent ohhe lntedor, lntermo.untaln FfelclOpera. 
tionsCenter, Building20, Denver Federal Center, 
Denver. Colorado 80225.) · 

Evaluation of Lignite Resources at Pro­
posed Millican Lah Site, Brazos, Grimes, and 

Madison Counties, Te><as, by A-U,ert ,E. Ward 
l.LS. B:ur-eau of Mines Report, 19,.p. text, 
appendix and roal-aoatysis report .sheets-. and 
52 geaphysfcal _jogs, 197&. Onfcrmation con, 
earning re-produotJons af this report may be 
obtained from the U;$-. Oepattm.rmt Qf the 
lntarior, hi tar mountain field Operati'on-s Center f 
Building 20. Denver Federal Center. Drm~r. 
Colorado 80225.) 

Geostatistics Project of the National Uta• 
nlum Re$0Utce Evaluation Program. Januarv• 
March 1977, by. T.A. Bement , O.V. SUsco. 
D,E. Wh/te:man, and R.K. Zeigler: U.S. Energy 
Research and Development Administration 
tERDA) O.r;,t.in-File Rep:o.rt GJBX-50(77), 32 .p., 
19TT. 

Hydrologic hrterpretation of Geophysical 
Data from the Southeastern Hueco Bolson, El 
Paso and Hudspeth Counties, Texas. b-, Joseph S. 
Gates 4M W.D .. Stanley: U.S. Geologic@l 'Surwy 
Open-Fil& Report 76-650, 37 p., 6 fl'gs., 1 table, 
1976. 

Interpretation of an Aeromagnetic Anom1JIY 
fn McMullen and Live Oak Counties-, Texas, 
by J.S. Duval and A.A. Martin U.S. G~Joglcal 
sSurvey Open-File Report 77-768, 8 p., 3 figs., 
1977. 

Land Resources of Fayette County, Texas, 
by C.M. Woodn.1ff;Jt. ,and Thomas C. Gustavson. 
Bureau of Economic- Geology Open-File Map 
(scale 1. 125,000) and J descriptive sheets, in. 
chJc.fi.ng sm~H, page-size map of Fayette Coµnty., 
1976. 

Land Resourcas of Kendall County, Te.xas, 
by C.M. Woodruff, Jr., R,obert A. MortGn, and 
E.G~ Wertnund: Bureau o,f Economic Geology. 
Qpen•Fite Map ·(scale i 125,000) and 2 descriP­
tlve sheets. 1976. 

Multivariate Analysis <':Jf Geophysical and 
Mineralogi~ Data from Uranium-Bearing Sand­
stones, by E.L M&kweU, M.J. Kluth, and 
Mitchell Weiner: U.S. Oeologk:al Survey Open­
File Report 76-86'1, 46 p,, 1976. 
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National Uranium Resource Evaluation 
Program-Hydrogeochemical and Stream­
Sediment Reconnaissance Program in Central 
United Sta-teJ, by J.W. Are:ndt. U..S. Energy 
R~arch and Development Administration 
(ER DA) Open~File Report GJB.X-64(76·), 
JUiy 1, l9Je·, thro·ugn September 30, 1976, 
56 p • GJBX-42(n). October 1, 1976, through 
December 31. 1976, 24 p,, GJaX-70{77), 
J~ary l ,. 1977, through June 30. 1977. 36 p., 
19n. 

Rapid Determination of Uranium in 
Naturat Waters by Thermal Emission Mass 
Spectrometry, by J.-R. Fer_r,uson .• J.P. Caylor. 
E.R. Rogers, and $.H. Cote: U.S. Energy 
Research and Development AdminlstratJon 
IERDAl O,:>en·FHe Report GJBX"361n1, 14 p., 
1977. 

Rapid, Low-Cost Image Analysis through 
Video Proces,Ing, by R.W. Marrs, R.A. Lavirt$0n, 
and D.G. Grantham: W.S. Energy Research and 
Development Admlnistratto.n {ERDAI Qpeo-FUe 
Report GJBX~37(761, 64 p .• 1976, 

Reconnai&Sance Report on the Rossman 
SOM Project, Hudspeth County, Texas .. by 
B.N. Webber. U.S. Energy Research and De­
velopment Administration {ERDA) Open-FIia 
Report RMQ0-148, 1 microfiche card, 1946. 

Reconnaissance Repott on the Trans.Pecos 
Region, Texas. by J.M. HIii: U.S. Energy 
R~search .Md Development Administration 
(ER D·A} 0,pen-Flle Report RM00-138 
1 microf1che card, 1945. ' 

Regional Appraisal of the WIicox Group in 
Texas for Subsurface. Stora9' of Fluid Wastes; 
Part I, Geology, by P~H. Jones, ·P.R. Stevens 
J.B. Wesselman, and R.H. Wallace. Jr.. u.s; 
Geolog/cal Surwy Opel'hfUe R~rt 76-394, 
10.7 p .• 34 figs., 8 pis .• 1916. 

Status Report on the Development of a 
Prompt Fission Neutron Uranium Borehole 
logging Technique, by GerafdW; Smith•: U.S. 
e-ri~r!Y, Research and Development Admlnima­
tion (EROA) Open-File Report GJBX•47(77), 
55 f)., 1977. 
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Summary of the Tertiary Geology In Trans­
P-ecos Texas and Its Relation to Rocks and 
Mineral Deposits in the Gulf Coastal Plain A 
by J. F.renk Woodward, Jr,; · editad 'b; 
C. C. Reeves, Jr.· Report prepared far Meeker 
and Company, Fart Worth,. v. 1-, 39 p., v. 2, 
cross sectiqns and acreage contracts. 1970. 

Survey of Lands Held for Uranium E>ep1ora­
tion, Development and Proctuctton in Fourteen 
Western States: U.S. Energy Research and 
Oevetoprnent _ J\dmlnistratior, fEADAl Open• 
File Repo·rt GJBX-2(77), ntPQrt for six-month 
period .encHn.g June 30, 1976, 20 p,; 
GJBX-33(771, report tor shc-momt:i period end­
ing December 31, 1976. 20 p., 19n. 

Test Orifling for Ground Water in Hudspeth 
CtJlberson, and Presidio Counties rn Western~ 
most Texas, 'by Joseph S. Gates and Donald E. 
White: U.S. . Geological Survey Open-Fite 
Report 76-338, 76 p., 6 fi"mt. 8 tables, 1976. 

Thermoluminescence of Sand Gralns Around 
a South Texas ~oll-Type Deposit, by, C.S. 
Spirakls, M.B. Goldhaber, and R.L Reynolds: 
l!,S. Geo!ogi~J Survey-Open-Ffle Report n-640, 
31 P.,.5 figs ..• 1 tabl~, t9n. 

Uranium and Thorium Distribution in Soils 
and Weathered Bedrock in South Texas, by 
Kende1I A. Diekiru~on:- U..S. Geologic@! Survey 
Open-File R~port 17•16:4-1 18 p., 8 figs., t971'. 

Uranium Exploration Expenditures In 
1976 and Plans_ for 1977-78: U.S; E11atgy 
Rese.arch . and ~wlopmem AdmiAistration 
(ERDA) 0-pen--FUe Aeport GJO-103P7L 12 p. 
. Uranium Geochemical Survey in- the 
Crystal C'rtv and Beevil_le Quadrangles, Te~. 
by C.E Nichols, T.R. Butt, G.W. Cagle, and 
V . .E. Kane: U.S. Energy Reseafch and ,Qavefop­
ment Administration (ERDA) Open--Fil&Report 
GJBX-19{77)r 132-p. te)(t, aPP8ndices, ijnd 2· 
:mi¢rcfi~cards, T977. 

Uranium In West Te1eas--Paper deliver-ad 
June 3, 1975, AAPG-SEPM Rockv Mountain 
Section Meeting, Alt~uquerq_u~. New Mex.lg,. by 

WarrtJn I. Flncn: l.l.S. Geological Survey Open­
File Report 75--356, 20,'p .• .S ftgs., 1975, 

Uranium P-otvntial of the Texas Coastal 
Pfaln,. by Kendell A. bickinson: ·U.S. Geological 
Survey Open..f-He RePGrt 76-879, 9 b •• 2 figs .• 1 
pl., 1976: 

U.S. Geological Survey Programs of Re­
source Assessment, Geologic Environmental 
Studies, and Marine Geology lnvestlgations of 
the Continental Margin Adjacent to Deep Sea 
Areas fn the Atl~tic and Gutt of Mexico, by 
John C. Behrendt: U.S. Ge.otogical Survey Open­
File Report 77-320, 44 I)., 511gs.,2tables, 1~77. 

Uranfum FavorabiHtv of Late Eocene 
Through Pliocene Rocks of the South Texas 
Coastal Plain, by J . V. Ou/ck~ N.G-. Thomas, 
LD. Brogdon, 'C.A. Jones, and T.S. ~rtin: 
U.S. 'Energy Research and Development Ad­
min f s1 ration (ERDA) Open•Flle R~port 
·GJBX-7(77), 49 p., appendix, and 62 plates on 
6 microfiche card1 hi poct<-et. 1977: 
GJ8X~7f77)a, pis. 1-62 (p/'iri,'tee;I cop~t T977. 



PERSONNEL 
RESEARCH STAFF 

r 1sHER flETUANS TO DIRECT BUREAU 
Dr William L. Fisher returned to h is position as Brrector of 

the Bureau of Eoonomic.: Geology on January 26, 1977, He 
resigned 0n January 20 as Assistant Secretary tor Energy arid 
Minerals in the- U:S. Department of Interior. 

Dr. Fisner took a leave of abserice from his position as 
Bu{eau O'irector to go t0 Wash111gton i,n May 1975 as Deputy 
Assistimt SecFeti'ffY for Energy. PresJdent Gerald R_ Ford nomi­
nated Dr. Fisher 'for Assistan t Secretary for- Energy and Minerals 
in February 1976. At the Interim Department, Dr. Fisher had 
line super\fision and managen1ent resp0nsibil[ty for numerous 
agencies and sub-agencies employing more tha17 22_,500 ~ersons. 
He had dh ec~ responsib il i ty in the areas of pol cy and teEhnical 
a5petts of the availabi li ty. development, and management of 
energ_y and mineral res_ources on Federal lands. particularly the 
western U.S. coal deposns and the leas .ing ' of the Guter 
Contmenta_l Shelf for oil and gas exploration . 

Dr. Fisher returned to the Bureau after 21 months of Fed era l serv ice and reassumed the posit ion of 
Director, to wh ch he was appointed in 1970_ 

FISHER CHAI RS NEW COUNCI L ON EN,ERG V RESOURC ES 
Dr. Wi ll 1am L. Fisher. Pi rector of rhe Bureau of ,Economic Geology. has been named chairman of 

the Council on Energy Resources by Dr Lorene Rogers, Presidera~ of The Univers.ity .of Texas at Austin_ 
Dr. Fisher heads the Executive Committee, which will administer the programs of the Council. 

The Council on Er,ergy Resources was creat ed at UT Austin to promote and coord inate research on 
energy reso_urces and issues er tical to the ,State of Texas and to the Nat ,on. Several ex ist ing research 
institutes. incl udlng the _Bureau of E c@namic Geology. comprise the mernoorsh ip of tt1e Council . 

the initial research efton directed by the Council has been a comprehensive, interd1scipiinarv 
review and analysis of -th!:! Nalional Energy Plari pre posed by Pr'esident Carter, and its subse~uent 
Congressional torrnulatior,s_ Fgr this r,na.ssiv!3· effort, the Courcil has coordinatEJd the research 0f o.ver 25 
University of Texas at Austin scien):istsand teachers worklng in 10 departments or research institutes_ At 
yearenq, "Nat; ional Energy Plan. A Continuing ·Assessment" was In final editing an,d St':hf~dule.d for 
publication by the end of January, 1978. 

The Council on Energy Resources fs an ou tgrowth of The University of Te)(as at Aust1rci 's response 
to the Governor of Texas· request for a thorough analysis of the social. economic-, ond technical 
impf 1cations of the Nat i0naf Energy Plan for Texas. W1tt1 the cornpletron of th ls first phase of the 
Council's work, the Co1:.1ncil -plar-,s to continue a long-run, sust~ ined effort to combine info rmation on 
energy research t r:om several d fsciplines and focus th•is material 0n national energy poitcy issues in the 
future. 

GALLOWAY RECEIVES 
LEVORSEN AWARD 

Dr . 'William E. ~all t>way has been 
aw arded the A. I. Levorssri Memori al Award, 
whrch is resented arinuaHy f0r the best 
rect1~ical paper .by a profess1ona.1 g,eolog1st ~ t 
a regional meeting of t he Arnerican Assoc1a­
Hor of Petro leum Geolo_gists. The- paper-, 
en tilled '''-Relat ionsh ips ffietwean Deposi 
tiona l System , GrOl!J[ld-Water F IO"'V History, 
and Orlgin , M1grat ron, and Concentration of 
Uranium-Catahoula ForrnatirJn of the Te xas 
Coastal Plain," was based Oh re-search Gamed 
our at 1h'e Bureau of Econom1 Geolog,y 
concerning rhe na11ure anq orlgin o f S0uth 
Texas uranium deposits. Dr. Galloway ~re­
sented the paper at the 26th Annt'Jal Meeting 
of the Rocky Mourtair Section , AAPG­
SEPM, In Denver, Col0rad0. on April 6. The 
Levorsen Awa, d is one of the most prest igi­
ous recogn iti ons of g-eologjcal research in the 
profession. 

FlSHER ON AOVJSORY 
COMMITTEE OF T.E.A.C. 

Dr. Wil li.am L. Fisher, Dlrnctc:ir- of the 
1Sureau of Econom ic Geology, was .ap ­
pointed by Lt. Govern,or Will iam P. Hobby 
to serve -on the statute-created Advisory 
Comm f ttee of the TeJ< as Energy Advisory 
Councl l. Dr. Fisher iJVifl prav ide. advice and 
couns~I on energy maners pending b.~fore 
the Co.undl, and State and Federal gtwern­
moots. 

The Texas Energy Advisory CollncJI, 
created by the Energy Poi1cv Planriing Act' 
of 1977. 1s chaired by Lt. Govern0r Hobby. 
The· Council's put pose is to ank ulate a State 
energy pol icy. to coordinate energy planning 
and research aetiviti~s arn0nfl State agencies, 
arid to st l rnutate research and development 
1n energy resources Yitai to the State D'f 
Texas. 
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BUREAU REORGANIZATION REF LECTS GROWTH AND CHANGE 

The Bureau of Economic Geology restructured i1s top-level dirl:!ctural positions in 1977. Th{1 
rnnrmmi1-qtipn included redefining two posi 'tions nnd creating two new positions H1 order tu 
str-earnlinG program and polil~Y responsibilitfes fnr this rapidly exp,mdmg research organtzat1on. 

Dr, W, L. Fisher returned to lhe Bun'au c1s Director in January 1977. fullowing a leave fJf absence 
during which he served as Assistant Secretary of the lnteriur tor Energy and Mrnerals in Washtngton, 
D.C The two ASSl) C.iate Dfrectur positions have bl:ltm redefined and include ( l) Dr. L.F. Bruwr,, Jr., as 
Assoc,atc D1rBctor wtttJ respons1brlrties for Bureau rnsearr.h programs in energy iJnd mineral resourcr:is, 
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PERSONNEL GROWTH 

FISCAL YEAR 

and (2) D,. E.G. Wi,-:rinund. as Associate 
Director with rcspqnsibi11tiP..S for direc­
tion of l.md r1nd water resources research. 
Mary J. Pft!per was riamed tu rhe n0w 
position of Assistant D1rec.tor- 1n October 
1977'. Ms. P1eµer is responsible for plan­
ning analysis of Burec1u programs and 
budgets, hiring res,~ar·ch assistants, and 
handling public relAt1ons with local and 
re9ioni:ll governmental groups dnd State 
a gen c I es, Dougla_s Ratcliff manages 
administrative aspects of contracts and 
grants as well as the w~11 Sample and 
Core Library. 

This nev,., directoral structure ls 
necessitated by growth in Bureau pro­
grams and size and the expanding dlrec­
tir;ns of Bureau research, 1nclud1ng land. 
energy, rnjneral resuurccs, coastal stud res. 
and special rnsearch programs. Over the 
past {Jecade, t~1e total Bureau staff 
increased tmi-n 26 tu 130, with full-time 
research staff increasing rrom 12 m the 
late 1960's to 46 in 1977. Durinq 1977, 
the tota! Bureau staff 1ncrca.ed 25 µer­
cent. Two sc1cntTsts were scheduled 1o 
J0tn the c;tc-1tt in edr ly 1 g7a, and three 
mure· pos1t1ons were being recrl,Jrted. 

Corn1nensurn1e with this growth in 
size anti <I ive, sit y. the budget has in­
creased ovef 28 pc rcm1 t p(~r year over the 
past l O yf:ars. Tht• bt1dgstmy 1ncreas0s 
reflect incn~ased fundrng by loct1I. Sta1e, 
and Federai agend~:s. Th,s support has 
ad1,1anceu th• Blireau·s contirn11n.g role in 
public-sec.tor research in Texas geology 
anc1 resouri.;es. 

FISHER APPOINTED TO 
LO.C.C. AND LM.C.C. 

Governor Dolph Brfscoe rcrnntly appomrnd 
Dr. W1ll1arn L. Fisher to repn~sent Texas on 
the Research Committees of the Interstate Oil 
Cornpart Conimission and the Interstate Mining 
Compact Commission. 

The Interstate Oil Compact Commission is 
cornposed of a cooperative advisory grnup of 
states org_ar1ized to enhance interstate coopera· 

tion for 1t1e rrPvention of avoidable waste of ull 
and gas. Further, the t.O.C.C. seeks to promote 
efficient oil and gas product.fan practices. 

Tho Interstate Mining Compact Com1rnss1on 
is also composed of a cooperative advisory 
r:iroup r1f states d >dicated to inMrstate coopera­
tion concerning mining and reclarnat1on activ1-
t1es wlthfn the r~specrive mernbm states. In 
additmn, the Compact serves to enlidnce the 
exchange of information of resource develop­
ment c1nd n:iclarnat1on techniques. 

FISHER HONORED BY 
SOUTHERN ILLINOIS UNIVERSITY 

Dr. William L. Fisher was honored by the 
Southern Illinois Univershy Alurnn f Association 
when he was named the recipient of their 
Achievement Award. The Ae:::h1evcment Award 
rnc:ogni1.es an alumnus who has made substantial 
professional contributi(.lns in his chosen field. 

Gr. Fisher yradualed from Southern I ll1no1s 
1n 1954, receiving a B.S. degree in geoloQY. He 
received the M.S. an0 Ph.D. degrees in geology 
frorn the University of Kansas and j01nud the 
Bureau of Economic Gcol~y as Research 
Scie11tis1 In 1960. 

Dr. Fisher has served as Director of the 
Bureau of Economic Geology since 1970, except 
for a 21-rnonth terrn of service 1n Washington, 
D. C., wh11rn he served as Assistant SBcretary for 
Energy ancl Minerals jr, the U.S. Departn1en t of 
Interior. Fisher also servc~s as c;hairrnan of the 
Council on Energy R<~sources at The University 
of Texas at Austin. 
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VIRGIL BARNES RETIRES AFTER 42 YEARS OF SERVICE 
Or Virgil E. Barnes retired from active service: with the Bureau of 

Economic Ge.o1ogy on AUQ!JSt·31, 1977. Dr. Barnes' reiiremetrt toUpw.s 
42 years of d·istinguished prof8$$1:onal· GOntrlbutioos to the field of geology i 
the Bureau of Economic Geology, and The Uni~rsttv of Texas at AustlR. 
Dr. Barnes .contin.ues his professional lovoh,dm8i'llt in geol<>gY as -Professor 
Emeritus with the Department 9f GeolQgical Sciences, The Uhiversity of 
Tmc8$ at Austin, and as consultant to the Bur.eau for the Geologlc Atlas of· 
Texas and forthe-:geologlc .. Quadrangie maP?ing ln Centrat Te,ras. 

Dr. Barna received his formal training at the State College of WashmQton 
{now Wa$hlngton State Universify-. ) where. he was awarded the B.S. and M.S! 
degrees ,n 1925 and 1-927, lllS~lva\v. He pursued his edu~i'otl in geology 
at the Univfirsitv of WISQill'lsin, fec~IVing tl:le Ph~O. degree in ij_oo!ogy in 1930. 
His professlona! e~pertence ~rior t¢ coming to,the Bureau included work in 
earth temperatures and oit•fietd waters in north..central' Texas for the 
American. Petroleum Institute 0930-1931 J; and topographic mapping in 
Texas and Minnesota for the U.S. Geolo9rcal ·sur:vay, Tope19raphic Branch 
(193,3.1935}. Dr. Barne~ has been a geologist and ~ ·rch scientist at the 
Bureau of Economic Geology slAce 1935, serving as Associate Director from 
1962 t0 1968. ln 1~61, he was named a Professor of Geology in the 
Department of Geol~i~l ~iences. The UniversitY of T-exas. at Austin: ha has 
served as a Prof~r and a member of the graduate faculty since that time. 

Dr. Barnes' professionaJ interests haw focuse<( on the geoiogy of Cet,tral 
Texas. and the origin and composition of taktttes. Barn$$ -has pubJ1shed @Ver 

100 articles, maps, guid.ooooks, and rnaior monographs on 100 geology of 
Central Texas. He has also published ext81\lSlvety on tf)klite research; his work 
Inch.ides Qve.:t 60 abstra~s. articles, and books. In additi"<>n, Barnes has 
put)li$hed approx.imate~y 10 major articles on lunar 9eology and meteorites. 
He also ~wed as project director fur the Geologic Attas of Texas, for Which 
38 geolQgic maps (scale 1:25(},000I have been prepared; to date, 30 hav.e been 
p.ubt'ishe.d. ·A complete llstlng o-f Dr. Barnes' publications follows at theenq Qt 
this article. 

Or. Barnes' contrlb.vtians to both Tex~. geolog-y and th~ sci-em;e of 
tektit~ cannot be m~r09 in ru.imbers aJone. The sl_gnlficanca and qoal1ty of 
his (esearch in t~e. and other fields $peaks even more eJoquentrv of the 
impact of Virgi'I E • .Sames on the geological sci.encas. Or. Barnas has 
contributed fundamentally to our understanding of geoiogi~ relationships 
among the diverse asrembtages of rocks and minerafs present in the Central 
Mineral ftegton. His rese-arch scope in rhfs area emb~ geologic mapp~g. 
petrography. biostrat!w.aphy, paleontology, stratigraphy. and economic 
geology • 



In the arna ot tektites, Dr. Barnes was an 
early proponent of the terrestrial origin uf these 
small. glassy objects found 1n s.o many places 
throughout the wodd. His extensJVe publishing 
history is indicative of 1he breadth and depth of 
his research an this topic. as rt includes articles 
c:in distrieutfan. origin, age rela1ionsh1ps, chem• 
istry. and petrology of tektites of world-wide 
distribution. Though the origin of tektites­
terrestrial or extraterrestrial-is stitl a question 
of debate, the role of Dr. Barnes in tektite 
research is without question one of substantial 
accompfis~ment. 

Dr. Barnes married Mildred Adlof if71 1932. 
Their three children, Virgil 11, Louise, and 
Elizabeth. all have received Ph.D. degrees in 
their chosen f ir.::lds, Mildred Barnes served with 
Dr. Barnes c1s ca•editor of '·Tek lites." a major 
publication in that iield. Additiono1I details on 
the care_er of Dr. Barries are inelwded in an 
article m the 1974 Annual Report of the 
Bureau of Economic Geology. 

Symbo lie of the esteern in which 
Or. Barnes ls held by his colleagues 1s the 
nam1r19 of a new mineral, "virgilite," in his 
honor. This mineral, a lithium aluminum s,111 
cat,e, vvas discovered 1n an unusual clear green­
ish volcsrnc glass originally collected and 
studied by Barnes. The glsss. rnacusan ite, was 

Photomicrograph of v1rg11ite. lithium aluminum sil i­
cate, under transmitted light at about x-10 

Virgil E. Barnes, 74, stands today as one of 
the foremost scientists involvsd 1n Q€Ologic 
research in the State of Texas. His outstanding 
professional reputation is of interna1ional scope 
and has brought favorable attention to the 
Buresu of Economic Geology arid T~e Uni­
versity of Texas at Austin. The Buresu of 
Economic Geology 1s proud to express its deep 
gratitude for the contributions of the past and 
those of the future to one of our most 
distinguished members. Dr. Virgil E. Barnes. 

found in the Peruv1sn Andes. The name for th is 
mineral was suggested to the Commission of 
New Minerah and Mineral Names of the lnter­
nat iona I Mineralogical Asso-crstion by 
Dr. Bevsn M. French. 

PUBLICATION S-Vl 1RGIL E. BARN ES 
1930 Chaf1gE'$ u1 hornblende at DOOi.i\ 

SOO"C Amer ICdl\ M1ner.1log1s_t, 
~. 15, p. 393--417, 

1932 l:arth tempp.ratures o! norlh­
cenrral re m Ame, le-an ,\ssqc. 
Petrolaum G,;,olo11i~1.-. Bull. , v. 18. 
p. a 13-416. 

Geol)9y, devtdo1,r en1 ol 
Wa~htng~o11 's n tmn~. 1·a11, ,,,-,,, •r ,.11 
resource1 PH and Guar, v , v. 23. 
n(). 9. JJ, 43-47. Jon 27, 193i 

Oit-1,elcJ water~ nf north-c!l.r,tral 
Te~.,_, Amenc.an As:.oc Ptitrol~u1n 
GP.oluL'J•Sls Bull., v 16. IJ. 409411. 

1933 Matalt,c mrner<1I~ In anhydri1e 
cap rock. Wrnnl1eld salt dt1me. 
Lo1.11s1ana: Ar,,erican M, nl'.!ra log,st. 
v. 16, P. 335-340 

1936 Asphalt dapo~lls ot B11rr11H 

36 

Cournv. Te)(as· Univ. Texas. 
Aus1,n, Bur_ Ecan Geology, 
Mmeq-11 Res'. S!Jrvey Cirt 11, 4 p. 

Building stone rlepc,sn,- !JI Burnet 
Countv. Tmcas Univ. fe•.is, 
A\.(stin, Bur Er.:on Geologv. 
M,nerol RU'S~ Surve.,. C1rc. 10, 5 p 

Pilv1 tte ~•lver-cupp;,r prospect. 
Burr,e1 C-oi,nty, Te..,,15 Umv 
Te~ii,, Aus1,n, Bur_ Eco11 Gtlology, 
M,nel'at Res. Survey C1rc. 5. 4 p 

Shendan cop1:ier prosnect. Bl.lrntJt 
County. Texas. bln,v. Ti,xas, 
Austin, 811r. Econ. Geologv. 
Mineral Aes. Survey C1l'r.. 9, 2 IJ. 

1937 Aev1ew · Tne !Jeoloqy ot Texas. 
Vol 111. U(>P r Paleow,c arnrH(j-
11!tes·-.,. Te,.a1. I ,B, Plv•nfl'ltll ar,d 
Cfoyl<! Stott Ian.di Pem1i,111 Fusu 
I,njdae of Tei.as, Cilrl 0 . Dunba, 
and Jut\n W, Sicfnn1;Jr Amepc~n 
As~o Pe.1roleum rolo91sl!!>, 
V. 21, P. 1359 [360, 

l938 11,,, th E .P Schoch anq , . A. 
Parlt111san) li,rih rr1o,(Jr1t!tli,1 ,, ,.tr b e 
frorti Sharp Mour,ta1n "!r'ea ol 
Uano C'.ountv Te><iJS Ut1iv. 
r~J.o}S. A1is11u. t111r Econ. Geol­
uyv, M111era Re,,. Cuc Ill tr p. 

1939 Add111onal note~ on barite Univ. 
Te~<1~. Aus1,,1. Bur Econ, Ge01-
uuv. Mineral Fj·es, Clrc 11 4 p. 

CatBH)gue ol Toxas m~Ieor,tus 
Urt,v. te~i,lS Pub. 39'4::i . 
p. 583-612 I 1940]. Abwocts 
M11,e,alut). Abs, 8. p. 59 I 19~ i I. 
Poµ. Astron. 49 P. 49 50 119411. 

No, \h All~•r Ic.;,in le,k t, 1~ Un,11 
Te~as P11b. 3945, r,. 477 582 
l 1940] _ Ahslr.icls . Arr'lerican 

M1r1e~a!ogls1, 1:1 4 (Dec:, 19401 
M,neralog. -Ah!. 8. p. 62 119411 
Chom, Abs, 35, 431'7:- I 19411 

PsP\JOOtc1Chylytl! u, mettiurrtes: 
lJ n I ,v. Te~as Pub. 3945, 
p. 64~557 I 19401. Abs1rac1~ : 
Mrncr;trt,g Abs. fl , p. 56 l 1941 ! 

Thi: ,mn mcti;oor11e fru•n Norr;iheinl, 
iexas, Ur,iv_ T!?:,..-as flub 3945. 
p 633-644 I 1940'1 . Abstroeu; : 
Minerdlog. Ab~ 8. µ 60 I 1941 L 
Ch,im Ab~ 35, 43101, I 19'11 J. 

Th·e s1on~ ntetflo~1!t, trom Cu.f.lrO, 
Tc,..,s: Ut• 1v Tl!~as P,,b 3946. 
r,. 613-622 I 194Cil ' Abslr(l(:15 . 
Minim:iloq Abs. 8. p_ 59 11941]. 
Chorn. Abs. 3!'l. 4316'1 119111 t 
Th,· ~:o,,v rne,f111r,re from 
l<;, mble County. Texas Univ. 
f t,~cJS fi111} 3945, (>. 823,632 
l 19401 AtJgtrilf'IS - M'rrwr.;lc:,g, 
Ari, El, P. 5..q ( 194 l l, Ch1•111. 
Abs 35. 4317! (T94Tl . 
(wlth G.A, i"nr~,n~,ml Dr1111{a111er~ 
from ,tie bas.al Hrd "'\I -..irids tone 
CJ I Central T cx:ir. Unn,. Tc~.;5 
Pub. 391l5. P. 665 670 I 1940L 

jw1tt1 <., A. Par~ 1115011 <11nd R. F. 
Dawsunl Prr.J,mma,v rep0r1 nn 

gr~y gral\Ite; 1ro,n Cenval rexas 
Un,~ Texas. Aus1iri, Bur, !:~on 
Geotogv. Mlriaral Res. Circ. 12. 4 p_ 

(with H,B Stt!nzalJ A b1srnu1h 
n1t1lvbdam1m proor.ie<::t (K111rr1 
p [OSPl?Ctl of' Ltano County' 
r,,~as Un111, Te;;as P.ib. 3945. 
P 911-022 I 194_01 

1940 Addi 11r.inal 11ot11s on oraphne in 
T1>~as U1dv Texas, Auitln. Bur 
Eo0<1 Geology. M,netal Res 
C,rc. 15, 11 P. 

D1smbu1,on arid ong,n of tek tile-$ 
labs> G,:,ol. Soc_ Amern:a Bull,_, 
v 51. p 1919-1920. 

Pre-Camuri;m of U.:Jno re11ior1 
w11h ernrihas,,\ nn teciorncrs -ano 
lrittu~••,f:s · GuirJ\/l.1oni: t<> excut­
s,r:ms alfer<id r) ,:onnec1io11 with 
53d dfll!Llijl fT]Uf": tlr•u <.,eol. so~ 
Am0 111::a, p_ 44-55, A11s11n Tr.~.:is, 
Dec 19-40. 

Serpan11r,Q and i\S$OC1a te.d m ,neral !> 
ol GJJIP~p,i, Md Blancu~coun11es 
Texas IJ111v. Te .. as. Au1t l11. Bur 
Econ GeolorJY, M,ner.:il RI!$. Circ, 
14. 5 ~), 

lw• th E .H. ~l lordsJ Muteor era let 
ot !:cm, i.:c,u111y w1.11ditbook to 

excurs,o,n~ oflared m conne-:flort 
wilt• 53d annual rneetlnr~ Geol. 
Soc. Arr1eric.a. ' Jl. 129-130, 
Austu,. Texm,, Dec, 1940. 

(w,;h l;.H. SrJlla•d~I Mineral~ ul 
Texas M.in'IJfacrurers Record', 
v 100, no. 6, p. 33 35. 52 

1941 Cretac11m,sovertapun Llanoul)l,h 
ol C11ntr11I Teos (ob!; ). G!!ol _ 
Soc. Ammica Bull., v S2, 
p. 1994 

Te~ tHes. American Mtn(>falogrst. 
v, 26, p. 194_ Absm1c1· Ab.; 
NJ! 348 (19411. 

(with Jos,ah BruJ!1"1 Str11t1grapnv 
of Upper (;amt:M-lan, ltdno,tmtlft, 
Texas (;.bs.,/. Genl. Soc. Arnem:a 
Bull.. v. 52. p. 1·996. 

1942 Gypsum 1r1 (,1lle:s1,J1P- County. 
Te:.as Uri1v. Te~a~. Ai.Js11n, Bur. 
Econ. Geology, Mineral Ra~. sur­
vey C:1rc, 54. 7 p, 

fwt1'1 .Jo,,oh Bridgnl Repott ol 
lacrn,- change!; in :t,e Cambtlan ol 
Central Texas, m fleport nl 1he 
COlt'lttlll 1(/tl or\ M,;1r 1r1e f col<il,lY n5 
Rel,Jted to Pdliw11tul1,,gy, 
194119,12 , Nall. Hesea,cl, 
Counc,I, p, 11 12, Dec. 1942 



!y,11th ~.F. o -~wson anid G.A 
?ar~ !nson I e.,.idrng ~ton~~ •ll 
Central Tex,1~ Urn~. Te><.;,,; 
Pub. 4246. 196p, 

(w,th A.W, Math,r,1 Soap~10•1•• nl 
nortlw:as1em Cli llP.i;ple C1,,11,i'\'. 
Te•a~ Univ. Texas. Avst,ri . Sur, 
Econ. C,eolag~. M,neral Roi , 
C,rc. 56. 10 n. 
lwnh 'G.A. Par~i 11~ar1 arid L. E. 
Wnrrr.Al Sche,;lite ,n Lrano 
Cci1.1n1y, Texas., Ur11v, 'Texa~. 
Aust, n, Bur, !:"car1 1 G~olOtJV, 
MinP.riJI Flm;. C11c-_ 2b. 2 (J. 

1943 An.il','ses 0f- dolorri,:es and -ser ­
pen11mdro'T' Bfancoand u,11~~w~ 
Conr,t,ei; , T,,,:a5: lJmv Tex<J,,;; 
A1,st ,1. Bw . Er.on. GaciJ,·,1:r,. 
Mineral Res_ Clrr. 2::i. 3 p. 

Earth 1empern1ure, anp oil !,eld 
Wiil!lr.. o1 nonh-ccn 1ral Tcx.J~­
U n l ~. Texa~ Pub. 4301, 
j'.l. 313-357 t 19461. 

Fllldspar •n 1!11> Cm7tral Miner,;11 
Reg(1Jn of, Te•as; Un i~. T!!xli, 
P11b, 4301. p. 93 104 J 19451. 

Gv~\J'"l"I i,-, U1~ Edw,1Hh l1m\l'5ton~ 
of Cemral T~l<a~ Urw,. Tex.is 
Pub. '1301. p. 36-46 11944I. 

Prel1rn1nil•Y report, on flunrfte ,n 
1he Sn,1n9 Creek ilfT'-<i of Burnet 
Cciuntv. T~1ras, Univ. Tti""'.il~. 
Austin, Bur ._ Econ GaoloQV. 
Mineral Res. C1rc. 27', 6 p. 

1',ogr,.i5 In e~cav<1r1r1g tl11 Odf:s,a. 
re~;,s. r"T\llleur,te crate, Pop. 
Astmn.. v. o 1, p 221\ 225 
AbsTrilcl MmeralO,\J- Ab~ 11. 8 , 
p.--37~ I 1943l 
Soap-~tanf' ;ind 5~rpen1,r1e ,n Hie 
C;in1ra1 M,norat Aegmn ol T_exa~ ­
Un,11 Tm,:1t, Put}. -1301 , Ill. 55-92 
I 19~51. 

lw,rt, PE. Cloud. J, .. and Joslah 
Br,dgeJ St•'l119r~pt1v 91 thl! Eu~r1-
bu~qe, !J'UUP 11·, Ci,nrral Te,.M-a 
pmgress mnori l.'.!n1v Ti; ·;is 
Pvh,4301 , P, !33' 161 119451. 
lwi 1h P.E. Cloud, Jr . . a11d L.E. 
W11rrnn) The Davor1ian of Cc,itral 
Ta,ca~ Un,v. Pub, 4301. 
P 163-177 [1945] 

IW•lh G,A Pari<msonl Grinding 
peb~c deposits of w~Hlnt Guff 
Coast~I Plain of Te~,;1~ Un111 
T11~as P1,Jb. 4301, P. 47,54 
[19441. 

[w,11-, ls rederick Hornberg I Gr~v,ty 
a n..d !Tla!l'1~1 ,c nt);p,11a·t1nn~ Qrr Jr• n 
Mo,1ma1n <n~11n !If depmai. Liar"() 
Cuurny. T,ik.JS G1•nph\-s1cs , v. 8. 
p, 32·-45 irev,5ed ,,nd rnpr,n1cd ,n 
Ge-,mhv~u:al' Ca~e H,~'lorics, 

fl 400-414, (it,it1rg<J ~~nra P1jl>­
hsh,r'19 c,, Mflnd~t1a, W,s ,. 19481. 

1944 lw,rt, Fnrdl•111:~ Rumt.ien:1) C(;tt'r 
f;l'lµfl ,,i ']' av,w lab" &r lliJ\llil,S 
with the qeolocw or ttia Srnooth­
• n:3I wn LJr'lfllle. '"li'i!i , Llano 

·co mly , Te~ns : Gi!'lflh•,Sl(."i V, \I, 
p. 79-93 (,1.1prrnl"'1 "' Geophy,icc,I 
Ca~e K,~turr~. fl 4 15,429_ Gec"'l'~ 
Bdma f'1Jb11Shlf1~ Co , M=~;ha·, 
Wis,. 1~413) 

1945 lw1th Pf . Cloud, Jr.I R1,1prcs1m 
rn l,ve Sf,!ct,ons: ot rhsi !: Uenll,ir?"r 
~•oup ir, Cer,1r<1I TP~,1~ Univ 
TeXu,, BL,r Ecc,r, . Gool11ov M,11 
eral Pe,; Cite. 34. ,1 J p -

1946 lw,rr, P,1- Clo1,d. J ~ I Th;, E llfl1 
bwrgBJ q,0,Jp tJI Cf'n!r~I · re>caS 
\Jr11v Te~;,s Pub, ~621. 4 7:& p 
l 1Y41)] 

lwi1h /> I:, C(1,rnd , Jr.) Tl1,• 1,t., 
-and ,.nv,rcmrn.,rlt of the• !!11• Iv 
O,do11,, 1ijn- Sf.!il ,n Ct!n1ral fe•d~, 
m Ropnrt No 6 Cir 1he Corrm1Jq,,i• 
<Jn _M,u,ne Ei::<1in4v (l~ Flel-atal 
10 F'ali,tm roloav Natl R'il~"e,rh 
C(tUt) l l , ,,. 87-101. Cll!C~ 19"46 

1947 Roa\\l log !or Blanca County t111ld 
rnp ~ou~1w1 Gl'i:•I Sor: F 11:ld 
Trfp, Pehrl.rnry 14 15. 1947. 5,p 

Lw,th Jo,ial1 Br,e1ge and P.E--. 
Cloud, Jr I Str.at,g,-apt1y of the 
Uppm C.,mo,i.ir,. Lr~nu uplift, 
TeM-M Gaol. S,,c, America Bull., 
v 58, P. 109 124. 

!writ"• P.1: Cloud. Jr._. end l E". 
Warrnnl Ql!vont~n r1,1ek~ fh Central 
Te)(il5 Geo!. Soc. Ami;,ica B1111 • 
V 58,~. 125,J/IQ. 

1948 Road lo() .ind instruct,• ns tor 
lowl!r P<lte-ozoic f1~d trlP. Llario 
upHfl. Ti!llllS- Ab,le!1t! Geoj. Sa~ .. 
Jan 17 18, 1948 

Re.>ci log ior Blarico Co1.1.nw r,otcl 
1 ,p Comus Chri51, (jeol, Sric 
Field Trip, M.Jy 22 23. !948. 5 r, 

Ouach,ru f,,.;;-11;>s If') C,:,ntn;il Te'.<.as 
tabs, ) , C-cn1 Stll · Amer,ca PHJ• 
gt;,rn 1948 Ar1nlJ,1 I Meet,na~. 
P, 16, 1946 !rtmri111ed ,n Univ 
T,:~;,s-. l\llSl1[1, B1ir Econ Gter11 
ngv. Rrpt I']" 2. 12 ~! I . 
(w1 Ill P.E. Cloud. Jr. I Pal~Ot1colo,1V 
ol rhee ~11•lv On:fov,c1E1n 1it?a ,n 
,c~r11,a1 rexas m R~pcirt of Cram 
rnlw*, Troat r~e or, l'Y1~•1ne E.col 
ogy and Palro.f.<'CJlogv, Nn . 8 
1947-19118 Nau. At."';!!,1rr.h C1:1ur1 
cil. • rv, G!i• J, Geog .. p , 29-83. 

1w,rt1 13.W, Ma1h1s and Fred.er<c~ 
Rarnl>tlnil Gl"'.iv, ly 1-,ros11!fe1!r1g 
/or lead and ;,i r1 . New M<-~1c(1 
lab$.] 111 t;;:rnal. GJ?ol, Con~. 18th 
Se,, .. Gr,-,,rt Brit.Jin. Vo l. of ~tJ 
slrncl~. p, 24, 1948 !11r1nted 111 

fu I, 1n Reoor t ul 18 lh se»lon. 
G m~ t Br i tain 1950. Part V 
a. 5-151. 
iw,tl, h-.,ue,ick F"lumue,ql t.hserv1r 
lion~ of rel,,uve urdV1ty ul Par, 
o~it1n ro lc.ir-,rJ Ii ilo!. Scit.. Arner 
1rc18,~1I., v. 54, p. IQ19-1026 

1949 G~ulug,r m<1p ,,I Hie Cyprt!ss M,11 
area. Btijnco Coun 1y r ~ ,,,s: and 
G,,uln•~1c---m~p of ,t,i,., T,1rk,i:!y B;,n,1 
,11 <1 , B,,irn"t a•1d Tra~1s Go,1111lt!li, 
Tt,l(Os, in Crreta.ceous 1,1f A,1s1fn. 
Te~a~, ;;irw1 Sl7,eVBnort GeQI, 5oc 
17 t11 anriuHI I ,~trl 1,ip rJl.1 •i!1•l1•~0~. 
Oliih5 3 and 4 , $1/1J)I. 1949 

lw1th S:S. Goi/J1d, ;in,:1 Fre<J1;r1ck 
F:i,,mb1!rj]) Iron are in thP Llano 
r!ltJ•on. C8rilral Texa~. Univ. 
Texas, Au;11n. Bur, Ern11. GEol 
<:JC)'V., Rapt. Inv. 5. 50 fl. 

IW1tl1 Fr8d~l1 t ~ R6nlbtilf!J) C0rm­
ldl10r"l of ~ravny obrervations with 
t)enlo;1v ol Ille Coal •eel< serper>­
'"'" ma~~- Bl;;int:o ,mtJ Gini?:;p,e 
G• un11es, re~ as: Geophy~irs. 'v. 14, 
r,:,. 151 161 lreurinwd ,,. U11 1v. 
To~,1,, Austin, j:lur. I.con. Geol 
1.l",_I_Y. A<'p\, frav ~. 11 fl I 

1950 lwW1 D,A. ShOCK and WA. 
Cur,rHngharn) U11hzat1on or 
Tex"' stirf'.lentmP. Univ Te,c.i5 
F'ub. 5020, 52 P. 

1951 N~1,; 1ekt1te areas in Te~a~ (abs. I 
Ge<..il. Soc. Arrn:,nc.i, Pmgrnm 
19!51 Annual MFJf.lt"Hl, Detro1t. 
P, 14, Nuv, 1951. 

PaJP.Cll"lll .. an<J C.-el'fWJ'Oll~ [<J<i:k.5 
ot easri,m Llarill11rlffr• F1!>ll"ftr1i., 
iJUiQOU.(lO~ r,1r regf nal rflt!l!Tlng 
ol A1,H;Jnc~11 As,.n •. P,11rc,1mim 
Guolri gi'sts and 1 !l1h a11n.,aI m('{lt • 
"f'i! dll0 l1eld '"f' ot ~,nri T<e>.:ilS 
GerJ•. Soc •. Ocl. 7.0, f9~1 , 

1952 GF10lo9y _c;;I lt•e Be.!, Creek Guaa­
r.ing1B, G111.,sp1i,, K.,rr.arl{I l<er,claU 
Cnuntii,,i;-. te~;,,~- U11,~. Te~as, 
Au~tlr,. Bu,. Econ. Geofo£lV, 
Geol. Guad. Map no. 12 
GRulugy of The Btowuut Ci.uod 
r.inole, G1llti1mc and -Ltono. Cour, 
ti~. Texas Univ. Toka<.i, Ai.istin, 
Bui. Econ. Go1ology. Geol 01Jad 
Mao no. 5 

G~ulogv of lhe Ca,r, Ct!\/ Guad­
r<11111li\ Gllh!§p1r ,1nd Kfincl11Jj 
Countle~. TeJ<a~ Uruv. TP.xas, 
At1~Trn. Bur Erron Gefllo_gy. 
GeoL uuad M<1D no, 13 
Ge"k:igy or tt,a Cr~bapple- Creek 
CiuadranQle, t;ill<!Sp1e ~r,rf Lian!' 
E:011nt1es r,.,..,~ Uri,v. Te~as. 
Austin. &11. Econ. GeolOQy. 
Cri!ol Guild Map no 3. 

Genlc,gy of 1tte Gold Guartrangl •. 
GIIJ~f-111? County, TQXilS Unlv. 

Tawd~. A11~tir1. ijL,r l':c~1n, Gool­
n;1v. GeoL (,uoo Mop I•,o 9 

Geol1>. V n( 111'1 HillhJfl uu;,1•lr<111qle>. 
GJ"Jle_i;p,,i, U;inn, ,1nd M.i~o11 Cuu,, , 
tiBS, T<.J><a, Un,v. r,.~as. Au~t,n. 
Geo l G,,ari, MDp <10 2_ 

G1mlogv of lhe L111!! o .. 1t. Creek 
Guad,anctle. G1fl~1e Countv. 
lll'Xil§ tln1v, Te•a~. Au~tH1, 81.11 
Eco11 Gaol r:igv. Goo I. G11ad. M.i!J 
no, 7 

Geology of 11le Mom-. Ha11d, 
C..uadrBti!Jle. G1lliisp1~ amJ Kert 
~u,,ile~. Tr.1<a!. Univ rex;,s, 
Al.is:i,,, 6ur . !;con GnfllQgy. 
C.oor. Guoc! Map rio tl 
Geolouv uf th\l Nqrth Gr.1p,, 
Crriek C,.uadr ati!Jl". _ Blanicn .;nd 
G i I l~r.1.mi CcOLrn I i~l. Tex.is· Ur1111 
T")(~~. Austin, B,n Ecan Goo'I 
•~Y. Oe..il. G(l-'!d M~p na, 10, 

Geolegv af troe Pelo Alto Creek 
uuDdhanQle, G11lesp,e Counry. 
Tf\~.is Um11 Te><as,, Au~rln. 81•r 
Econ Geology. Genl uua,J_ Map 
rio; 8 
Ga111ogv r.Jl rtw Spring Cfeck UUdd 
r,1n<:1k. G1Ue-,phi Counlv, Tr:~a~ 
Uni~ T1u1a:s, Avs'\fn, Bur. Econ. 
G;,;r;,logy,. Geol, G11ltd f'v1ap rm 6 

GP.olugv (>f Souo1w Creek r~ui!d 
rangl". G1tll!S010 and Meson 
Co,mt,es. Texas U1w,.. re~ai. 
Au511ri, Bu, E~on '. GeulD!JY, 
Geol. Goad. Map _no. I 

Gt1oloyy ol the Ston,n,v.ill Gu.-d, 
rangle, GlJlesp11! arid Kr,nclall 
€:oun tie~. Te1<a5 . Un,v. Tt!xa,;. 
A...i.,;tm, Bur. Econ Geology, 
Geol uuad MBP no. 14 

Geologv of th€! Willow City 
Guadrangle. G,1resp1e 1md Lla,no 
Counirns. Te:,,as Un1y, Ti>~=is. 
A_tls1 \n, Bur Eco11. GeolO\IY­
G~ol Guild Map r,o 4 

H,gh pudry Martire f-<1lls l1rnc 
S1one. Burnet County, Texas 
Wr11v Te~as, Aurnn, B1'r Econ. 
G"eologt. Rcpt 11111 17.-27 p, 

Me"tllorites ir, Tm<ilS, ln Handt,ook 
nf Texa'&. v. II foxas S1at11 His, 
toricai Associn1 ion. p_' HI0-181_ 

Teklrlfl'> 1n Tt>xus, Ill Handbook 
of Te~.;s, v. JI, Te~as Slilte H,~tor, . 
i;.al A,~oc;,c1t,Qn, p, 1B0-181, 

(w,tn PT. F1,,w11J Gt{Iv,n)eu,c; 
data. 1,i Fleiw•,1, PT .. ThP Ham! 
cupper•silve1 m,rn~, Culbi!rs,m 
County, Texas. Un1','., r.,~,i$, 
/\u:;-1.,,, Bur, Econ. G1•olo9y, 
Rep!. h'1v. 15. p, 15, 19. 

1953 American A'.1',oc PmroletJrn Ge,;11 
og,~ts F ,etd T'rlD No. 5 lrnrn 
Au~r.n re; Ceentrel Mir1era1 Ro91on 

\Ll,1r11'1 upll 11) Guld<!Ouo~ (Arner 
,can' A?.. rx_ Pal roluum G~ola<)1sfsl, 
,!Sac:. Ecqn. P,1l0:r,n1oh1,:r•~IS anrl 
M,t>Nal,l91~1,1 1md StK"., E,:;(in 
G,mloyist, Ju,tl\ At11,u;il Mei,,11ng, 
Htm~tor1. Tex,is, Mur~h 1g~. 
:.i. 61 "M, 6 tigs. 

C,n Fll;i11b,1•cJ!ir be wll1..ltvii.Jec.J' · 
Pi:rroh,urn Eo,11111,J1,,. v 25. 
p 8 104 anct B-i 07, M;:iy , J953. 
Ml)qne11 suscepr1n11.11v 111ea~me• 
rn 17r-s or, li~rir.1 upl,11 rock:,, 
G .. opl\y~ &x. TtJ!s.i. f'rQ1:a,,dlr1!)~. 
v. I. o. 4[:1,-49. . 

M1>g'lf!IIC: ~1.J~epttb,1tty' rn~urn• 
mt!nt5 or well core, from pr1:• 
S1mprn-., Pele1J.01c roe-ks. Gt.-upll~:,. 
Soc_ Tuls.1. f'rno!!edin~s: v. 1. 
p, 50-55, 

!~, H1 W.A Andf:1rs,)n ,1<1rJ F riitJ­
cr 1cJc RomMrq) ' Correl;Hior, of 
(Jrav11y a11d maonetIc oos.,rvij!lons 
with geulqgy 11i8lanc <1nrJGille5-
n11· Cr,uni,~. ·r.el/as · XIXe Corn 
!)lP.!» C3eo1oy ,que h11e,na11onal. 
,Compte~ Fit=ndu~.st;:t:11011 IX, Con• 
1,ih,Jtmn, rl~ I,, Georihvs1Qvc d I.:, 
G~~alog,••. r.). 151 162, 19!>4 larscJ, 
abs!Jar)t (A,15u1nes des eon11nu111 
,;a11ons) p 56, Alger, !9521 

lwttt-··p I;. Cloud. Jr .• a11d H0l1;1r1 
Duncnn.l Up"1(lr 01dov,c an at 
Cen!ntl Tex.,~'. ·Amero<.&'] AS5'Jll 
Petroleum Goolr.ig1st5 Bull .. v 37. 
l,l. 1030-1043. 

1954 Geolom1 ot tho Dry Brimth Guad 
car,g!a, Kerr c1nd G1ltllspie Coun­
ha. T11•11S Univ, Te~as. Austin, 
Bur. Econ. Geolo']y. GeoL Gvad. 
Map f)Q, 17. 

C..,(}!ogv • f- th" l~arper C:.,,idrnnglr•, 
Glttaspfu Coun!y. Tei,.is'. Univ. 
fEY1<.as. Ausw1. Bur. Ee<ln. G"nl 
ogy, GeoL vtJ~d. Map nn 16 

G,mlogy <lf 1he Kl<?1n Brnnd1 
01Jadranqll1, Gllles1Jii: am:J K.,rr 
C911nrms, Tai<;;s· Uruv. fe~as. 
Aust in, B111. Econ •. G~nlO!li'. GeoJ 
uusd. M.,P ,1u. 18. 

G8ology of t1·1e W~11d~I O1.tae:I 
ran,:ile. G1ll0;i;ple, K,mble. arid 
Kerr Co1.111hes, Ti!~<l'5 U11,v. 
T!!JoillS. A,qsllri, Bur. Ecbn, Geol· 
O[l\l. Geul. .,umJ. Map 110. 1 6 

Phosphao to In Ei;\sJ1m1 Ll,rno up­
lJlt of Cr;mral Tex;'!s· UrJiv. Tel<as, 
Ausw,. B\1r, Econ. Gaology, l=lapt. 
tnv. 23. 9 ;,. 
lw, th '/11.C. Be.Ill Cambr 1an rocks. 
of Centri31 l"ex,as . G,.,dep,,1ok Sar:i 
A11gelo Geal. Soc. Fie!d ClofJIE?t· 
er\r.1?. Marc;h 19 20, 1954. p, 35--69. 

(wrtn W.C. Belli Ruml lo!J: Gu1d"-­
b<1ok .. Sar, An11elo Gaol Soc F,.,,d 
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Cot1fere11ce, March 19 20, 1954, 
p, 14-34 

(with F<ed;;r,ck Rom\Rrqj A 1ieu 
log,c,,1\ and ']f:0flliy~1cal S!UdV o1 
P,101 Kr,c,h lsrn,ft1) , Trav1~ C1)t,ntV. 
Tr,Ka,;'. C,eoµ~l',";IC5, v 19, p. 43£l.45!l 

(w1 lh r n'{jrtr,cl \~umharri ,111rJ 
W,A. An,for;un) Gw ilu,,v an tJ 1i,.,>­
pll',•~1r.s • I B1iltlCO ,mu Gill,!:Sp,.­
Countm~. r~"35 Cd,nl>•1i>r, f,cld 
tr111-Uano ar 'ii g11,di>b110~. Sari 
A11ne lo GL'1.JI. Sul rreki Omf,:r. 
ence. Mard, 19-20. 195'1, p. 78 9U 

1956 GoolofJ'>' of !ht; Fall Pr• [li, Gu,ld­
tangle. K,mble, G1llcsp1~. and 
M;i,.on r:01mtles. Te",i~ Uri,~. 
r .... .,~. Austin. Bur Econ , Geologv_ 
Geul. C:u.1!1fi Mal') nQ, 19, 

(;aulugv o! thfl Tt1re11dr1,tl CrP.>Jl 
C.u~d<1ir1ql8 GHle!,J.Jnl end M.,~uri 
Count,cs. TeK..:< Univ lt<~as , 
A11st111 , Bur Ecn11, G~ulaJrv . Geo\ 
Guat.l. M;ir, no 20 

Loocl depoms 111 the Upper Cam­
brian of Ce111ra1 feKa~ t/rrn, 
Tsxat, AtatJn, 8tJr , fci}n, Geolo­
gy, Aepl, Inv 26, Ba p. 

Re:;;11r11e r1f i1l()l<1<JV nf enst>,m 
Ll,1nn upllrt and 1oad lu_g•, G,rn;h: 
book., Stm An!Jelu Gl'vl. Soc,, 
Four P,ovm«.:r,s f,eld Trip. Mat cl1 
16-17 , 1958. P 1-32 . 132147 

Tek lit!' locaht,m fn ~outhern 
Ur11ted St;:ites Rnsvrnenes dfl las 
Ttul>.1Jo, P•'1!Klntnc.lr.1e. XX lr11e, .-~ 
Geo I. Cnllg .. MP.~ ,co. p _ 274, 1956 

(w,111 W.C BeUJ Can,bnar, ol 
Ce n 1r-rll Tl'Xil'>. in Camrman 
Syrnposlur11, V 3. 201h ln11,tr1,JI 
Genl. Cong. Mo~,ceo , 1956. 
µ, -1fJ4 .5()3 IMn;i;:r>w, 1961 l, 
lwi1l1 Fredm ,ck Romoorg am1 
W.A. Ancfotson 1 MdP r.l1nw,nq o,:ir 
reJ.it,on of 90G1hi1J11;. r1ravtt;·, <1nd 
maor,etlt', ,bsiJrva, ,on~. !:liaqt:r. .ir-d 
G1llero1e Countiffi U,i.v Teiq~ . 
A1,sr1n , B1.1r . Ecor,. Gr.ologv 

1957 Tekt•les Gecihtnl/5, v, 1,. no. 12. 
p.8.-7.1617. 

(w11h S.1:-. Cf~bm.1qhl 0111111'1 oi 
Central Tr.xas V€rrn,~1.1 ti le deDO~rt~ 
lirbs, I 01101 Soc Amurk11 Bull. . 
V. 68. P 1709. 

(w11h P.£. £io<Jd, Jr.) h1tly 
Or1fov,c ran ~e~ in Centr.;1 T ei,..is 
G,rni. Sot . A111• r1r..a. Memoir 67, 
p. 16:,C-214 

lw11/, P E Clo,id. J, .. ~rid W H, 
Hit11'il Dc!l,un1an,M1ssi~s1ppla11 Hnr1· 
s"iori 11'1 Cemrdl Tt!ltilS . Or,i.JL Soc:. 
Arne.,ca B,111 .. v 68. D. 807-816, 

1958 F,eld e~cur11011 ea:.mt,1 Llano,.,_ 
t;11on Guidl!book no 1. Urtl~. 
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ft!><~. Au~t,r1, Bur . Ice.on . Geol.. 
36 P. 

Pro1;e1 t1r>1, u! l'-'k t,t~~ l'li' r 1uu•nt ; 
tr,eir ui,g1n GcrQ<:h11 r11cuel Co~rnn 
c:ti,m,ca Act.:i. v. 14. u. 287 278 
lw,ih 2der,1tr'k Kor,al ~rio Hi!mld C 
Ur@yl Or111111 ot 111k11tes N,11,,n~. 
V. 1B1 , p 145-7 145B. 

1959 Chtrrn..: .. 1 ,:xr1mrt1a[1L•n ,)1 fl•~ 
S,,11psc1n P,1\1•01<l1L •0< , s, !1' 
Strdli\Jrnpt1v or the prv , Silur,~1111 
P,,le ,Jl•)1c s1Jbsnrface ,ucks "' 
Tl',a~ dpd s o 11•t11~<1>1 N~w M~xw,, 
Ur .. v, T" i<ll', Pub 5924. 11 I 
P. 14fi, 163 ['1 r,1,Hu~ Ill PU k1!1 J 

The1n,nlLJrn1r1e,ct!llt'" nt pm 
S"nrxnn P,1lr.<.>ro1t 11)r~1. ,n 
Slldll\)mptly (J( lhe urt. S,mp~L)JI 
Pa leuzo1c: s1Jbs:11 face; rock s ot 
T<111.,:1, anrl "J•llt•ed~I NC'w Mex1cu 
Uni v Tr> xa\ P,ib 5924. v 1. 
D, 185 l 8:1 I 6 1Jla1e5 iu IJ•>l,ket J. 

Uw of .-:i)lw '"' c;orr -•lalln!J p,,. 
Simps n P;il~Cil(/1!! H'ldj, /ti Strn 
t iq<,>JJh\' ,)I' 11 1e nr•·-S1rnp~o11 P.1lno­
;:mc si,bsurfacc I U<.lo-~ u1 Tt•".:.s 
arid ,nu:11,•;;.~1 lll••w Mc_•,cn Un,v 
TP.xas l°'ub. 592,l ., 1,p. 185-H,'9, 
294 

lat111 1\1tf~I Strdt,g,;,;.,,, ,, pf Th" 
p le-Simb~,,11 p.,r,~vo,c ,l,l!J~u, f-~1;,• 
(Ocks o f 1 t!>f/'j a11~I SOU(h<~SI 
Nt1w M1:x,co lJn,o,, T 11xas fl11b. 
5924, 836 I)_, 27 " · lrld••)o. 
117 Piutos ~1111 l t,,blo u·1 pot~.eil 

hmlh Geor')I! A. Brute:) Te~t1tes ,n 
Goof91a Gem im,as, ~- 3, ""· 7. µ 1a 
tw11h 5.E. Clabeugh) Varm,~1.1l1te 
m Cerl1ral To•as· Umv. T,;;l<,H. 
Aus1ln. Bur . Econ. ueolO!JY, Rt1J.1L 
Inv. 40. 32 p, 

twili t L.F I l ". <J(l/ trw,, .. u,c re~, 
L111es u1 Ellt••, t, urge• 5ut,-..11,-fa t' 

toclo.~. ,11 Strat1u•apl11· of lhi: pre 
Sirnpso11 Faleu1mc- ~ub~ur toce mcf:,s 
nf TP.>:ilS dlld ~a11tl~•t1~( r.kw 111\?~u-:o 
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Uanu reg,on, m Un,~ Te~M, 
Au~t111 r Bur. Econ. Geoh; IJY 
G111deh• ok 13, p, 2-4-29. 

lw11h W,C. Bell. S;E. Clahaugt->. 
P E, C1p1J'1 J• .. l'l. V. McGlihee, 
P,U, Roodd and K"n~, Ynung) 
Gfll11ug.., •Jf IITe Llano rcgicm and 
Au ,1in area l.huv. Te xas , Aus1m. 
flrn. Econ. Go,~logy, <,u1dehor;ik 13, 
7'/p, 

lwl 1t, S. E. Oaba,ioh l Get,lngv of 
1ha U.ino rAg1or, and Ausrin ,1rea, 
r,,;,id l,Jg, st<JFJS 1-1, m I /11iv 
l+-'~as-. Aust rn. B\H Eccm. C,r.ol 
O\JY . Guldebou~ 13. p, 117 5g_ 77. 

lw1th F' f: . Cl1J11d, Jr,J Ordm11c,an 
'" t•arh/,H M,ss,ss ipp idll roc,l s. 
u~,m ,c~w11, ,n Ur. iv Tex,1s. 
At.15tiri '. Bur. EcorJ . Geologv , 
1..n11de,buo~ 13. r 30-37 

(;md G.K. E,fle,. Jr J C.1rlrn1r;iphy 
of Guater11ary df!pos:i ls of Tex.as. 

m ErudtJS wr le Gudt~rne,re c1an~ 
Ir Monde. IVl,1e,lle Teu. led.l 
E 1gt-it~1 J NvUA CAngress. PaTls. 
1969,p. 861-864 . ~ 

lw,tti P.u Roodu iTllrl fc;r;1,rt1 
Ynur,gl rle1Jlogy ui th+< U.1no 
1og,c,11 .,,,,J AUHl11 ar~a. m;id tny, 
stops 8 14 , m Un,v l'1nrn5, 
A,,~1.n, Bur Fce1p Gtrol ogv 
GlltCJ<:lnr,n• 13, µ M-77 

1974 (and others! G2oloci,c Atlas of 
Te;,:ils-Aus11n ~1,~et Un,11 Texns. 
AtJslll1, 81;1 Ecnn Gcr,1logy, 

land 01ha15J Ge• IO\Jic AtlS~ of 
Tex.as-Big Spr111g shlwt Un111 
lsxas . Ausr ,rt. Bur. Econ. G&1IO(IY 

t;;im.J olhi,rsl GtJo logi, Alla,', of 
Tex as- Brownf,elrl ~t1eet Univ, 
Tex.as. Ausrn1, Bur Econ Geologv, 

\arid oihersl Gootog1c- Alli,~ o1 
,Tlll'IM-S.ln Antr;>ruu ~heet ' Uni11. 
Tr.xss, Austm, Bur. Econ. Gi!oloi:iv 

f3nd mheril GtiolOl!IC Alias ol 
Te;,:as-Segu,n vie.,t , Univ. TiJxas. 
Au~1 1n, Bur Econ, Geology 

(with S. V. Murgol1s-J flec1rnn 
rn,cropro b ~ e~,;1mInat I9r1 o_t in 

h,~mo9en<1111es. in 11•lrnt;,, (ab~. J 
WP.SI s,.rf in -,,.,<J AF!nensb1,rg, 
I ntern a 1. M,nera1og. Assoi; __ 
Coll ec'trid A~1s..-an. IMA, N,nth 
l.>i!nf-f dl Me.,?t,ng , p, J.19 , 1974 

1975 !and othersl Gaolog1c Atlas ol 
Te .. as-BoevlllC?•Bav C11v sheet 
U,1111, Texas. Austin , Bu, EcrJn 
GP.ulogv. 

land OThP.rs) GeQltJfltC A1 l11s ot 
Tellas--S1rn Ang~lo shr,er. Uruv 
Tt'ka~. A,1srn1, Bur. E.cor, Geulogv. 

[w,tti S S, 0ncl) S1r,.m[Jranh,c 
Cornm,ss,on Ne11e- 43-Hect .. d.s al 
St rah\JF.!f/ ll C1~<nrn1ssmh tor 
1972-1974 Arnem:an Assuc: ot 
Petroleun', Goo log,sts B1,11[ • " · 59. 
µ , 2031 2036 

1976 Geology ,:ii the K i t1Q5land Guad 
rangle, u~no arid 8urnl'lt Couni i~ 

Te><as Unrv, Te,cas., A1J stm, Bur, 
Econ , G.!ol C.u.ad Maµ no 4-1. 

land nltwr~l ·GP.ologlc: Atlas nf 
Te •8~--Brownwood ~h.,a t U,w,. 
TP. )(as, A11S1m. Bu, Ecor • , Geology 

l~nd other-s) Ge,:11oglc Alla. ol 
Texas- Hubbs 5tieet Univ Te-'\&, 
Au~lln . Bur . Econ G11oto~v 

fil[ld ot11ersl Ge,o lo91c A1ta5 ot 
TeK:;is- l.nreda lheet Uni Y Tex@s, 
Austin, Bur, Econ. Geology 

land other~! GeoloiJtC 1tl<>l ,,! 
Tt1lt<1"S-Mc:Aller,-Brownsv,tlu shee1 
Umv. Te,.·M. Austin, BtJr. Econ. 
Gealoi:,v. 

land othrm) G,wloglc Anai. af 
Te><a5-Pecos shl:fti Un111. Te~°", 
Au!lt"1. Bui, Ecor, Geology . 

lwHh l~nben W , Mool!l\11 F it,ICJ 
1rTp rriilti lou, f1f~t day , o~: Iotwi, 
JO, 19°76\ ~·,up$ 1 -5. in Eoonorri'ic 
!jeolo'!)v of sou1t1 central Tn ><ilS. a 
uu,deb o,:lf- fo r rhte 19~6 Srn11h 
re-...,s ~col. Soc field mp , Octu­
ue, 3(.J-31 Snn An1orr10, Te,.,is, 
Soutt, Texas Guo1. Sua .. D. 6-35. 

ls1nd S. V Margol1sj C<ltr1ocl<1 tl,j m1 
11e,:,:-t,n . ~ dnd ml1. romr;ib!, ~turJ1e!. 
o I Ltbyi11t Oe:se1t \Jl~s iJl1d austta 
ll te5 labs_}: Sydney, Aus1raha, 
2511, Internal. Geol. Cono .. 
A.bstnic 1 , p . 611 , 1976, 

(and .lemes R, lJ11~lerwooo . Jr.I 
New 1nv{!s11gatmn ol tl1e strawll 
hralu ot Liby an (?a5er1 lJl 5~ anu 
•I~ petroaraphy Eonh m)d Pl,111e­
tary Sc!en~e Uuers. v. 30. 
p, 1171:n 
(I/I/1th ~ e1l11 Yuunq anr.t W.R 
Kal!;el' J F,eld tr1D road log, second 
rfov, Oc:tooo[ 31, 79/6,-~t11p, 6 9, 
;n Ec,mam1~ •J!lolog ul ~c,u1h 
ce,,11aJ T;,l'xas , ;) \J.Uld~book for 
1hc 1976 Sou1l1 Texas Gnol , Sor 
tj~ld 1d p. Di:11.,ht!r 30:31 Sar• 
Aru onlo. Tm<-.i~ . S01.Jtl 1 Tox 8~ 
Genl. Soc., P. 36-5V. 

1977 G1:olnuv c;i file C.lP Mu111,t.1,n 
Gu..d,angla. I lar,(, r.,_,un ty . Texas 
Uni~. Te;,: a$. A1J,11n , Bur. fclln. 
C1,:f)logV, C:i aol, Guad~ Maµ nr, 45. 

Geology of thP Chck Guadranqle, 
Uano itnd Blaflco Coumi es, Texas 
Univ Te~as. Austm, Bur . E-co11 
GaolO'!lY. G~ol. Guad Map no. 43 

Go,:ilt,Jgy ' l'> Ou.1,rJiajl Mount;,111 
Ciuadrilngle, Llano, B~1rn1J1 , and 
BhrnC'o Cnunt1t!~. l e~as; Un,,; 
Te><as. A,151 in . Bur Fcon. tkolrJ'JY 
Ge,>L 1.JJ.111rl M,w ru1. 4-1. 

(ar,d others} Geologic Arla£< ot 
Texas-Ctov,s s'1etit, Unjv Ti!:..d!i, 
Aus1ir1. 81,lf, Er.on. GeolCY,ly. 

land uthersl G!lolog, c Atlil~ of 
Te,.o1s-Crysral C11y Ea11e Pass 
,;heEI!, Uqrv. T~xi!s . /\u,r,n. Bur 
Ecn11 Geology 

fond 01he,,J Geo1Ctg1c Atlas ol 
Tn .. as-Del R,o shl!<l1, Un iv. 
fo,ca~. Ali~t,n, Bur. Econ. Ut>ology 

IW[tt-1 W.C. Sell I Th'-' Moorti 
Hollt)W G,01,1µ ot °'ntrnl Tl'xas , 
lJniv, TE!~as. A1,1s11n . Bur Er.011. 
G~ology Rep1,. Inv 8.8 . 169 p, 

lwi lt1 W.C. Boll! lhe Moore 
Hr;>11ow Gro1iµ o f Central T~~as. 
Pu/.!~ ll and tll Un iv T,,~as. 
Au5ttn. Bdr. [con. GeolUQ\I (10 
be. p laced o n oPen !, le) . 
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L to R (~): Marianne Mru;atey1 Marft rt'estev, L to 
A fstandlog): Robert Har,dfotd. Shirt~_ DuJten, Tom 
Calnan (back), Edgar 0-UQYara, James M<ir.$110 

NEW RESEARCH STAFF MEMBERS 
The Bureau ~rcl.1. staff increased in 

1976 with the addition of four persons and in 
1977 with 1he addition_ 6f 10 ~sons. Their 
-emptoyment with the Bureau brings lhe total 
number of research scientists to 46. The diverse 
educational and professional backgtounds o-f 
these new staff members h·ave mea$Urably 
strengthened the Ellreau's overal I research efforts. 

Mary A. Bauer 
Mary A. Bauer joined the research staff.of 

the Bureau in September 1977 ;i.Jnt:8 that tJm~, 
she has boon working on basm and analysis 
ptoiects in the, Palo Duro Basin for the waste 
isolation project in the Texas Panhandle~. Her 
research interests include carbonate environ­
ments. marine geology and micropaleontology, 
and computer analysis of geologic data. 

Bauer received the B.A. ,( t976} and M.A. 
(1976} degrees in geology from Rice University. 
Her graduate research focused on computer 
analysis of living p~anktonic forammlferal 
assemblages of the South Texas ou-ter C()tlti­
nental shelf. S.he has previously worked as 
geologist in subsurface .expforatlon for the 
National Oil Corporation Qf' Ubva. 

Thomas ff_ Calnan 
Since Joining the Bureau in March 1976, 

Thomas. R. Ca1nao h~.been working as b1ol~ist 
for the State-owned svbmer_ged lands pro1ect. 
He received B.S. ~ti M.S. degr.oes in biology 
fm.m Texas A&M University. His main research 
interest is invertebrate ecology and taxonomy. 
He rs a member of Phi s;gma. 
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Shirley P. Dutton 
Shir,18'1 P. Dutton 1oined the Bureau in 

June 1'977. Her ini1tal research rE1SPOn:slQitities 
have been with the Panhandle waste rsotetion 
project, f9r which she is doing subsurface basin 
analysis, 98(latic stratigraphy, and resource 
wah.sation. 

· button received a !;J.A. degree i fl geo l0gy 
from the University of Rochester In 1975 and 
an M.A. degree in geology from The Urtiver~ttv 
of Te-Kas at Austin in 19n. Her graduate th8$is 
focused on sandstone dlaQffli.esis and the relation­
ship of pornsity and cemen tat ion to depositional 
e,iviro-nments In sandstones of the Strawn 
Group in nortl'w;;entral TaXE1s. Dutton lS a 
member of the Geo!og'lcal Society of America, 
American Association of Petroleum Geologist&, 
and the Society of Econ.omic Paleontolog_fs,ts 
an:cf Mineralogists. 

Victor J. Gavenda 
Victor J. Gavenda Joined the Bureau staff 

in January 1977. He has been inV0-lved with the 
geopressured goothermar resource assessment 
proie~ since 'that t1ri'le. SpacificaHy, Gawnda 
has worked on _geothermal fairway delii'leation 
In the WHt:ox ·Group and on t:he Frio Formation 
Austin Bayou Prospect in Brazoria CQun1v. 

Gavenda recetVed his B.A degree in 1976 
from Harvard Uni,versitv. Hls othet r~rch 
Interests Include sedimentary geology. 

Alice B. GiJea 
Allee Giles joined the staff of the Bureau m 

Sept-ember 1977. She is presently fnvolved w.tth 
the assessment of the suitability of East Texas 
sah domes for nuclear waste Isolation. Har 
pr-evious professional experiar.ice lnt.ludes.servroo 
as an, environmental/engineering geotoaist with 
the U.S. Environrm:ntal Ptote:ctlon AgenGy and 
as consultant for oil r:tnd ~sexpj:Orstion efforts 
in soultlwast Kentucky. . 

Giles r~ived her 8.S. and 8.A. degrees 
from App~lachlan· State University tn North 
Carolina tn \974. She received h$' !\tS. degree 
in geology in 1977 from George Washington 
Univ8f.iity, wher.e· she was inv9lved m research 
q,ncerr;-ing -th~ geology of an area hl Jamaica. 
Giles is a member of the Geclogfcal Sociew of 
America. 

A.R. Gregory 
A.R. Gregory joined the Bureau in August 

1976. His research activities since that time 
have been focused on englneer,ing assessments 
ot the production of ,geopressured geothermal 
energy from the Texas Gulf Coast. Additional 
research interests incl~e reservoir engineering. 
well-log analysis, roc_k mechanics, and geo-
phvsir.s. 4- Ph.I . 

Gregory previously worked 1or I hps 
Petroleum Company and Gulf Resean:h and 
Development Company. He has extensive ~x­
~rience in laboratory: wave propagation studte$ 
of subsurface cores under simulated subsurface 
environmental condttions. He received his B:S. 
degree in chemical engineering !n 1938 from 
The University of Te>em. H~ :completed addl· 
1ion~I - graduate work · at the University of 
Pittsburgh and GuWResearch and Development 
Company. 

Gregory is a member c,f the Society of 
Petro.leum Engineers {-AIME) and the Society of 
Exploration Geophysicists. 

Edgar H. Guevara 
Edgar Guevara was formerly associated 

witt, the Suraau of Economic Geology in 't974 
and 1975. He rejoined the Bureau staff in 
September 1977 Guevara completed his ba~e­
lor's work fn 1965 in Venezuela and recei'1.Eld 
his M.A. and Ph.D. degrees in geology from The 
University of Texas at Austin in 1972 and 
1974, respectively. His previo.us experience 
Includes extensiye work in subsurface oil and 
'!WS exploration in Venezuela, where he served 
as Head of Stratigraphic Section at Shell Vene­
zuela (Now, Mara\/en, S.A.). 

Guevara's research irrterests include bastn 
analysis ;;md the study of depositional systems 
as they relate to wound water and energy 
resources. His prev1G.U$ work at the. B.ureau 
fncluded basin analysis of the late Tertiary and 
Quaternary sediments in the subsurface in the 
Galveston-Houston area. Currently, Guevara is a 
research scientist with the East Texas waste 
isolation project for which he is w.Qrking on the 
.geometry of interior salt domes c;,f ~ast Texas 
and their regioria1 stratigraphfc end tectonf<: 
-framework. 

C Robertson Handford 
Dr. Handford is currently involved in basin 

analysis o-f the lower Permian in the Texas. 
Pp,ihancHe Wa$te rsolat·ion project. He Joined 



the Bureau m November 1~77. Handford was 
prnv10.usly ernploy-d as a resea ch geolc;igist 
with Union Oil Compaiiy in Brea, Cclltfornia. 

Handford rec:1:: 1ved hls B.S. degrt=!e in 1967 
fr0rn Northeasi Louistaf71a State College, 'his 
M.S, deQree in 1969 from the Urnvers,ty of 
Arkan5as 1 and the P11.El. deg·ree frorn L uis1an~1 
State Upivnslty n 1976. Graduate research tor 
his Ph.D. degre.e con c::erned rhe sedirnentology 
arid diclgeni;sis of Miss]ss1prJ1ar~ uo!ilic l imestones 
,n the. southern Appalachian Mountains. 

Jon P. Herber 
Jon Herber Jo irn~rJ tlie Bureau research staff 

111 Septernher 1976. Since that time, he has 
been involved In the Bureau's State-owned 
submerued lanrJs prograrr1, bmrr, b.ay and shelf 
phases. He was previously employed with AMAX 
as geologist 1nvestigatinQ tire feasihil (ty for 
uran [urri deposits 1n the Tr fassic. Dockum Group. 

Herber recoivr:..d a B.S: degree frD1n Mun­
mouth College fn Ill inols In 1973. He has also 
taken advanced graduate cowrses in geology at 
The Universi ty of Texa,s at AL1~t1n. He is a 
member ol the Society of Economic Paleonto­
logists and M lneralog lsts. 

C. Russell Lewis 
.C. Russel I Lewis re1oi necl thq Bureau staff 

111 1975; his former serv oe was from Septerr,ber 
197~ to SepIember 1973. Lewis has b.:=:sn 
involved With several proy1 am s in cluding, dmong 
ott1ers, the Matagorda 8-ay Pro:iP.ct, taultmq 
and subsidence in rhe Houston-Galv. stun area, 
l'!lld, rnosl recently, -rt1e State-owned submerged 
lands 11 r6Je.ct. 

Lewis rec ived I is B.A. de,gree in geo10£JY 
1n 1972 tr0m Th University of Texas at 
A LJ.stih. His gen · td l re~earch iriterests include 
coasta l processes and environmental geology. 

James R. Morabito 
James R·. Morabito joined the Bureau in 

0 /; tober 1,977. He has sinte been investigating 
ge0rnorph1c rocesses for !hl:! surfa{l;e and 
shallow stratigraphy group on tho waste isola­
tion pro je 1 .• in tile Texqs Panhanr~IP.. He was 
rreviously employed by the New Zealand Solr 
Bureau , D.S.I.R . (1975), whrm~he worked on a 
micra-earthquak-e study of urban areas north of 
Wellington, New Zealand . 

Morab1 to rncefv1~d his B.S_ dugrf~P in geolog)I 
frmn Wayn~ State Un1vers1ty tn 1974. Currently, 
he is finishing h1s M.S. thesis ClJn :f~n1mg r1 

near sh )re, n1ar1r1e elastic sequence ol Middle 
C;irr:i'b r,an age 1n central Nevada . H1:1 rs a 
member of tht:! Mlr,;higan Basin Geblogical 
Soci1:ty , 

Marianne G. Moseley 
Mi=iri<mlle G. Mosel .y 1·,as been workinq on 

sant:fatone d1agrmcs is and 1t. relationship to 
r ·servol r porosit'y s]n -(:j joi11iny th e Bmeau in 

Septembet 7977. H-·r th r r s .ar ~h intsU;ts 
center 017 geud1;srnislry. 

Mosel.EN ree,e1ved her B.S1 dmJree fr.on, the 
College of Wl lliarq af)d Ma1y tn 1975 and her 
M.S_ dcgrel:l from The Un1vers1ty of Texas at 
Austin in 19,7. Shu 1s a rncmber of ti7e 
Arnerfcan Associati.011 0f P"trol um GeologisJs. 

Mark W. Presley 
Mark W Presley j( ined ·th Bureau staff in 

Auyust 1977, apd is i,w0lved in bas n a,nafysis 
ol the Pa'lo Dura and Dalhart basins of the 
Tex,::is Panhandle. I-le p1ev1ously Wj:IS employed 
at West V1rr1in1a University. where he was a 
Resear'd1 Assocf at!- with -the coal exploration 
prognrn~ t':lf 1he D ~partrnent of Geology. 

Pr esley rece1,vcci a B.A. dFJaree, '( 1968) tn 
geology from Fr,::iriliin and Marsnalr Colle_ge, 
and an M.S. ( 1971) from the Univer·sity of 
Mont.aria. Hti received his Pt1.D. (1977) from 
West Virgin a UniversJty, where he conduc.ted 
research on a ci' posit, nal systerris analysis of 
Upper Misslsslpp ian (Mau ch Chunk Group) and 
Lower Pennsytvani,m /Pottsville Group and 
Alleghr,my Formati on) sediments of northern 
West Virgit) ia. 

Presloy·s resecni_;h interests include ' genetic 
stnitfgraphy and ttw analysts of depos1tfonal 
wstems both 1n the subswrface and in outcrop. 
He is a rn embL~r or lhH SG t:iety of ErnnomIc 
Pal eon tolog1sts and M1neraloqists and the Geo­
lo 1kal So- i1-Hy o f Ani /lea 

Vicki A. Verros 
V ick i A. Verr os j0i11ed the Bureau tn 

Novembc~r 1977, and h.as been irwestigat ing 
stru 1ural stability of East Texas interior salt 
domes for the East Texas waste is0lation 

projt: t. Her other research 1nterests include 
coastal geology, ba, rf er isl mid dtJV'fllopment, and 
sed lrn0r'1ta11ori•. Verr'os 9raduated from the Un,. 
vers1ty of Georgia in 1977 wi1l1 a B.S. de~rne in 
geolog¥ -

PAPERS BY BUREAU OF ECONOMIC 
GEOLOGY STAFF IN OUTSIDE 
PUBLICATIONS 

Bel'lout, D.G .• 1977, Geolog,c~I para/lllHers 
used in geopres ured geothermal fai'rwa¥ evalua..· 
tl o 1 and test·•N,a [r site I at ion, F1·10 Formarion, 
Texas G1,.1lf Coast Th r:: ·unjvers fty of Soutti ­
west13rr1 Louisiana, Center for Energy Stud ies, 
Th ird Geopressllred GentM,irmal Energy Con~ 
tenmce, Proceed lr,gs. 

Bebout, . 0.G., 1977, Geothermal resources, 
Texas Gulf G:0asi {abstra t) : N11Hh Perrochem1-
1Jal lnd Refinin9 Exposi1 1or,, Prograr,r. 83d Na­
r1onar Meet in,g, p. 66-67. 

Bebout, D.G., 1977. Sligo and H0s~tor, 
depositional patrnrns, subsurface of S0uth Texas 
!abstrc1cts) . Amencan Assooi atron of Pem;i­
leurn Geotmgists Bultet in, v_ 61 . n.o. 9,1:i . 1551; 
Gui f Coast Assoc.iat1on of Georog r al Socie ties, 
Transactions, v_ 27. f). 439"l. 

Beb0ut, Q.G., 1977, Sur.isurfao'l ~echn1ques 
tor locat1 ng and cva l ua1iri4J g Opr essured g 01h · r­
P1a l reservoir aron!J rt:ie Texas Gulf Coast, in 
Campbell. Michael Q., ed . , Geology of alternate 
en Jrgy resources fn th ~ sO.u 'th -ctir,trnl Un11ed 
States : Houston, Te~as, Houston Geoloq1cal 
So Je tv, cna te, 12, p. 251-273, 

Bebout, D.G., -and Loucks, R .. G., 1977, 
Geopressu(ed geoth~rrnal energy from the Frio 
Formotion, Texas Gulf C0c;1st-R view Qi ideal 
arid actual prospects {abstract) : Geolagieal 
Society ot Alll erica, Ab tracts with Programs, 
v. 9, no, 1. µ . 4. 

Bebout, D.G., Loucks, A.G., and Gregory, 
A.R, 1ITT7, Study looks at •GU1f Coast yeother­
mal pot.:ntial 0,1 and Gas Journal, v. 75, no. 
40, I . 96·99. 

Bebout, D.G .. Loucks, R,G_, and Gregory, 
A. R., 1977, Tes1 sits for geupressured geu­
ther r'nal w ,11-Fno sandstone, Texas Gutt Coast 
(abstracts). America17 Asso c:ia't on ot P.etmleum 
Geolog ists Bulleti n, v. 61, no. 5, p . 765; AAPGl 
SEPM Program arid Absna r., 1977 Annual 
Meeting , p. 60 
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Bebout, D.G., Loucks, A.G., and Gregory , 
A.R., 1 77 , T •xai; geother rnal pr sp~< t sl ated 
io bog1n opernt ions at Marnn Ran l1 Oil and 
Gas Jrn1rnal . v. 75, no 4 l. , 184-187. 

Bebout, D.G., Schatzinger, A.A., and Loucks. 
A.G ., 1977_ Por osity d1str1but1un IrI the Stuart 
City Tr- nd, Lower Crt-•ta -<~uus. South Tex as 
(;:ibstra·1) _ Gulf Coas1 As!>OC1 at 1o n of Geo­
log ical S0 ielies, Tra11sac1iQns, v_ 17, p, 436. 

Bebout, D.G., and Schatzinger, A.A., 1977. 
Reg1ona Crt.l laceous cross sec t1 u11s--Soutl1 T t=Jxas 
(abstrnctl. Gulf Coast Asso t· iat i:l n of G~~ ologk:.f,ll 
S001at 1es. T ransact,ons, v. 27, p 435. 

Bebout, D .G., an .l Lou1,;ks, A.G. (wrth 
Dorfman, M.H., Deller, R., Howwd, J., anci 
House, P.), 1077. Evaluat ion< f tnegeoprnssured 
~eottH'! rrnal reseut cJis of ttie Texc:1s Gui f Coast 
Am~r i :iar'l Nuclear So i8 ly, En<:: r~v and Mineral 
Recovery Conference . Proct ed 1 rigs. 

Brown, L.F., Jr., Bailey, S.W., C!ine, LM., 
and Lister, J.S., 1977, Clay rrn nera l qy 1n 
nJ!at1on to d .ltaic ecJ men ta\ 1011 riattern s of 
D f~Sm{)inesian cyclotherns 1n Iowa-Missour i 
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PUBLIC ADDA ESS'ES 

A measure of the I r 1 In Buredu of 
Economic Geology res ar h- programs ,md their 
rf!sults is shown by 1h nurnber of public 
lectures prnsented each year. LecturiJs are 91v~n 
to ;i wide audienc"e, including professional 
soeleties, universities. and f-eder~I, Stat!:!, and 
local unIrs of gnvernrnent, 

Altho119h the prime rnethod of d1sSt!mi· 
nat1ng the results of Bureau research is through 
rmolication. formal and rnformal lectures are 
1rnpor cant rnI)ans of presP.ntiqg inforn1atmn 
/ r ior to final publirnt1on. 

following are lectures given by Bureau 
staff members durmg 19:J7. 
D.G. Bebout 

Evaluation 0f the yeopressured geothermal 
resource along the Texas Gulf Coast-regional 
assessmenl lo site sl'.:llection presented at Geo 
pr essLm,d GcnllwrrnAl Industrial Workst,oµ 
lsponsorecl by U.S Energy Research and 
D1'vf!loprrnm1 Adrnipistratior, anct C.K. Geo· 
energy Corporation), DallrJs, Texas. 

ExrilnraliLH1 to a geothermal reservoir 1n 
the yeopressured l CHlf', Texas Glllf Coas1 
pre$entP.d at Dallc1s G~olo~1cal Socie1y. Meet,ng, 

Dallas. TE,xas; North Texas Geological Society. 
Meetinf], Wictli1a Falls, Texas: and So iety of 
Etmnorni Palr::ontol ogists and M in · ralog1sts, 
Permian Basln Section, Meet mg, Midland, Texas. 

Geological parameters used in qeopressurnd 
geotl,H1 rnal fairway eva[uat1on and test-well site 
locat10n, Frio Formation, Texas Gutt Coast : 
presented a1 Third Gt:>opressured G1~0 1her mal 
Em~r•gy Co!'lfcrence , held at th'e Ce11 [\~r IN 
En~rgy StuiZHes Gf Th•- Untv~rs i ty of South­
WAstem Louis1ana 1 LafayPHe, I ouisrc1na. 

GLopresslired geothermal energy trom the 
Frio Fur 111atiop, Texas Gulf Coast-(8v1ew of 
ideal and actual prospects ' prest?nted a1 Geo­
log icc1I Society ot Arner1 a, SoLrth -Central 
Se.ctron, Annual Meetrr:ig, El Paso, Texas. 

Geothermal resources-Texas Gulf Coast 
presenrnd at American lnslit,ute of Chernir.al 
E11q111eers, 83d National Meeting, Houston, 
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Narnral gas ,n the geopri~ssured Lone. 
presP.nt 1;:d at Fall Conf .r e,,.' of 1he National 
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Sl rgo c1nd Hosswn depositional patterns. 
subsurfau:: ·of Soutt, Texas . presf!nl(;)d at Gqlf 
Coast Associat ion of Geoloq1cal Societies, Cfeto 
umus Carbonaw SyM1poslun1, Aus.tin. T •x:as 
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at Arnerici::ln Assoc1at1on of Petroleum G0olrJ­
ylc;ts ar;id SociPtY of Ee0norn ic Pa'leon tologists 
and M1noraloq1sts., An11u.il Mcetmg, Wasllmgmn, 
D.C 
L.F. Brown, Jr., 

Deposit ional sys1erns of Ptmnsylvanian age: 
on the Eas1ern Shtdt of the West Te xas Basin 
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Cl~r ist lan Unlversiry, Fort, Wonh, Texas. 

Environ111r:.mtc1l geolog1l progrnms of thH 
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Prrncrples of sr-11sm i t: s1rati~1raphy: presP.nted 
b[~fou dasse.s !Geology 365K and 265Ml at th(~ 
DE>par1r11ent of Geological Sc,enc;es, The Un1ve,­
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Shirley P~ Dutton 
Diagenesis and porosity distribution in 

deltaic sandstone.Strawn Series (Pei,nsylv30ian) 
·north-cermal Tex$; presented at Gulf Coast 
·Association- ot Geologieal . Societies, Annual 
Meeting, Austln, Texas." 
Thomas J. Evans 

Geology of McKinney F;:ills Suite Park anµ 
the Pilot Knob area: pr6Sl:!nted (iw!ce) at 
McKinney Falls State Park {-sponsored by 
McKinney Farts State Park !Ind ·SiJreau of 
Ec-oriomic Geology). Austin. Tex-es. 

Principal bituminous coat deposits in Te~as: 
presented .at Geological Society of America, 
South-Central Section, Annual Meeting, El 
Paso, Texas. 

Texas mirwral and energy resou·rces'"-their 
nature, use. end Impact on tne env1ronment: 
presente.q at Erwironmerruil Edu~tion Workshop 
Abilene Christian .University), Abflene, Texas; 
Robert J. Finfev 

Impacts_ Qf urban developments in coastal 
ate.as-an evaluat}on- of o.ngoing change affecting 
environmental geologic mapping in the Te><as 
Coastat Zot1e: presented at Four:th Bienniat 
Estuarfne R·esearcti Conferen:ce (sPonsored bv 
Estuarine llesearch toundstion), Mt. Pocono, 
Pennsylvania. 

A Landsa1 study of n.earshore cir0t.tlatfon 
off Ar~ f'ass, Texas: presented at American 
Association of Petroleum G-eolo.gists, Annual 
Meetrng, Washfngton, O.C~ 

Wind.generated tongshore. currents: pre,,. 
sented at Society of Economic Paleo11tolog!sts 
and Mlneratogfsts, Annual Meeting, W~hington·, 
t>.C. 
W.l. Fisher 

Attematlv~ in energy poHcy presented to. 
Association of Physics Stu~nts, The Univ~rs}ty 
of Texas at Austjn. 

America's energy future pres:emed at Tex~ 
Academy o-f Science, Annual Meeting Banquet, 
Waco. T~xas. 

The challentJ& of domestlc.energ,, suff ici.ency: 
presented at Southern Hlinois., Inc .• Ban·quet, 
Southern lllinqis_ University, Carbondale, ltlinois. 

Coal and hard minerats in Texas: preoonted 
at Austi;h Kiwanis Glub, Meeting, Austin, T~~. 

The dilemma in energy· presented at North­
west Republican Women. Meeting, A-us-tin, Tex•; 

Elements of Nat~o.nal Energy f.l6ficy~ 
P.!'eserited et ~ciatlort ot Pubtic Administra" 
"tors, Austin Chapter, Meeting, Austin, Texas. 

The ·enercgy agenda for Texas: presented a1! 
Second An.nual Texas-Energy Polity Gor.rfereoce:., 
Austin, Te:Xas:. 

Energy and gr~wth: pFesemed at Lyndon B. 
Johnson library and Lyndon B. Johnson School 
of Publ'ie Affairs. Symposium •O:h Altemativi;ls 
to Confrontation, A~tin, 'r~as. 

Energy -and thill future of geology· 
presented at Univer-&itY of Oklahoma. Norman. 
Oklahoma. 

Energy avaHallility and .suppty: ,presented 
at Southern Seedsmen's Association·, Annual 
Meeting, Houston, Texas. 

Energy ·1rom toe Rockies; pres.Emte<i st 
American Associatmn for the Advancement of 
Scl.artce, Symposium on Energy -from the 
Rockies. Denver. Colorado. 

Ener.gy in', Texas-dimensions of the-futv_re: 
presented at lndustriaf Research Cooncil. Area/ 
Industry C4nfa:rence, San Antonio, Tex~ 

_ Energy m iexas-what lies ahead: p~nted 
at Town and Gown Meeting, Austin, texas. 

Ener.gy position of · the South in the 
National plctura· presented at Southern Legishr 
tive Conferenc&; Annual Meeting. Charleston, 
South Caro1li'le, 

Energy-ttte role of Texas in the Natior,al 
program. pre~ted at Third Annual West Tex~ 
Conference on State Affai~,-San Angelo, Texd. as. 

Energy, water, and politics: p~nte at 
22d Midwest Grounct~Wat~r Conference, Little 
Rock, Arkansas. 

The hard road back to coaJ: presemed at 
Ener.gy SQu_nd-.Off. Arn~ria:,ns foF Energy 
tndependence, Houston, Texas. · 

Issues.. 'in, Nstion·a1 mi~al,s .pqHw: p.re­
sented .at Asilomar Conference on Cb-otlngenC',' 
Planning tor Mat.arials Aesour(:e$, ~ciffc Grgve-, 
California. . 

A look at the President'-s National Energy 
Plan· prmerit-ed .at I nternationa1 Assodation of 
Geophysical {;Qnttactors, Annual Meettng, 
Houston, Texas. 

The maiA issJJes in the curnmt ene-,gy 
debate: ;presented at West Austin Rotary Ct.ub, 
Meeting. twstin, T~•~ 

Midway in the 'NJdonaa Energy ·ptan: pre-­
sen tad at Texas Independent Proour.er.s am:t 
Royalty Owners Associa-tiori~ Met;!tmg, El ~. 
Texas. 

The· Nalfo'f.1al Energy Plan-an imbatance in 
suDply·and demand: presented at Americans for 
En.er.gy. Independence, M~tl~g. Austin, ·Texas. 

Th~ Nation-al Energy Plan at a g·lanoo: 
presanted at Austin Gcolog1cat Society, Meeting. 
Austin, Texas. 

Na1ional energy PQli.ey: presented at 
American Association of Petroleum Geo1ogists., 
Sot.•.tn~st Section, Annu~ Meeting, Abilene. 
Texas.. 

Natio~l{Jnergy production issues: presented 
at National Savings. and Loa.h L:e~e. Susine~ 
Deve!opm.ent Meeting, April Sound, Texas. 

National peticy Issues impac•ting mining: 
.pr~ted at National Western Minin; Con-
ference, Oenv.er, Colorado. · 

Natural hazards In coastal regions: presented 
1;tt Cousteau Involvement Dav, Con'ferenc:e. 
Houston. Texas. 

Our ctiaUenge f n reso.4rces:-:,avoidin9 a 
decade •,of dedme: presented at American 
Society ()f Engineering 'Education, ~ymposi_um~ 
Grand Forks, North Dakota. 

Our continuing crises in-energy; presented 
at University of Texas Alumni Coll~e 77, 
Austin. Texas. 

· Pr.oduction rectuire~tsunder the Nat1on·a1 
Energy Plan· preserrted at Association of 
American State Geotogists, Atittual Meeting, 
University of Def.aware. N.ewark, Del.aware. 

Seismic stratlgrai:>hy i'n oil and gas explora­
tion,; Am~riQan •As$oc4,tion of Petroleum 
Geologists Short Coii.trse, Permian Basin 
G.radua.te Cen·ter, Midland, Texas~ 

Texas and ·energy-a concern of the pllbJlc 
~or present«J at Geology 8uU'din9 Dedi• 
cation, West Texas Stare Univer$itY, Canyon, 
Tex&$, 

le• and lignite-projeettom. and uncer:~ 
1-a!nties; pr95Elnted at Pioneer Oil Produce.rs 
Society; Mee.ting, Houston. T exes-. 
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U.S. and'Te-xas energy preblems: presented 
.at Texas State Historical Association, Institute, 
Austin, Texas. 
William f. Galloway 

Depositional svstams and shelf.aslope tran­
sition, Cisco Group, fiastem Sh~tt of Midi~ 
Pssln; pr~-ted at Abilene GeotoglcaJ SQCiety, 
Meeting, Abilene, Texas. 

Ret~tionstl.iPs between depositional svstem, 
_gr·aiund·water -fi'ow bisto.,~ .• and origJr,· migratl'on, 
and concentration of urBn ium-Catahoula For­
mation of Texas Coastal Plain: pt-esentad at 
American Association of ~ale.um Geologists 
arid Society qf Economic Paleontologists and 
Mineralog~. Rocky Mountain Section,Am'lual 
Meettng, Denver, Colorado; and by invitation at 
the Geotogica•t S<,ciety of America ~nd Society 
Qt Economic Geologists. Anr.lua! Meetirrg., 
Seattle, Washlnsnm. 

Saridstone-d1agenesis in ate-related basins­
s[gn lfican ce ior- exp10,atio.n ·paten t!al presented 
at American Association of Petroleum Geolo­
gists and Society _of E-conomic Pateootologists 
and Mineralogists, Rocky Mountain Section, 
AnnuaJ Mlil8tlng., Denver, Colorado. 

Uranium-host dePositionaf svstems of-Texas 
Gulf Coast.at Plaln-inftuence of genetic facies 
on m I ne:raliuUon patten11.: presented at GtM 
Coast Associat1on of Geo1ogleal Sooieties.1 

Annual Meeting, Aus.tin, Texas 
L.E. Gamer 

Geo~ogic history. of the Bateones fault 
zone; presented 1,1t decl+catlon of 8a{GOTU;1S ta1,.1lt 
z:one historrcal marker (sponsored by Daugh'Ws 
of the American Colonists), Austin, Texas. 

land resource mapping and map romp'Ua­
tton: pr-essrnetj befofs graduate class in Urban 
Ptanning at ~a School of Architectu~ The 
UniversJiv cf Texa$ at Austtn, Austi.n. Texas. 

Pro,ieets arild progress of tl'.te Bureau 1Qf 
Econo,mie Geoio-9.v: presented at Soil Survey 
Teehnical Wor.k--Plan·ning Confereoae {spon$0,red 
by Texas A&M U:nl'versrty), College Station, 
Texas. -

'Rmtlti~iPt. ,o'f sons and geoh:>91e forma­
tions. 1'~: pr~ed at Soll Survey T~hnleaf 
Wqrk..Planning- Co.nference (sPQnsared by Texas 
A&M UnivetsityL College Station, Texas. 
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A. R. Gregory 
Engineering parameters used In g:eopressured 

geothermal fairway evaluation and test-lN8J I 
slte· location, Frto Forma,ion, Te:>(as Gi..lli 
Coas-t: presented at fhir"CI Geo~red Gee;,• 
thermal Ener.,gy Confeten®, held at the .Center 
for ~ne-rgy Studies. of The University of S()yth­
westen:r L-ouJsiana, Lafayette, Louisiana. 

Relationship between phYsf·ca1 and etastlc 
propertlas of rocks and effect oi subsurface 
environment: presen.ted before ti.ass ,n geelogy 
(GeoJogy 365K), et 1he Department of Geologi­
cal Sc!enc;es, The University Qf T~xas at At:.1stin, 
Austin, Te-xas. 
lhomas C. Gustavson 

Environmental implications ofgeopres:sured 
geothermal energy development, Texas--Louislana 
Gutt Coast: presenteq ~t Third Geopressured 
Geothermal Energy Conference h~fd at the 
'Center -for Energy ·St!Jdfes of The University of 
Southwestern Louislpna, Lafayett~. L(>Uis{ana. 

·Nueces -Biver hydrol'ogy and bedforms: 
prese~~ at First JrrtematJona\ SvmtJOshJm on 
fluviij~ Sedimentology (sPon{IQ,:ed by.- the 
Canadiar, Sa<;ietv of Petroleum Geol~gists and 
the- University o.f Calgary), Calgary, Alberta. 
~~ . 

Prellminiar).' environmeotsf c;1nalysis of a 
geopressured geothermal 1:est well in Brazoria 
C0unty, Texas: pr-esented at thi•rd Oeopressured 
Geothermal Conference held at the Center tor 
Energy Studies of The UniversitY of South~ 
western Louisiana, Lafayette., Louisiana 
W.R. Kaiser 

Electric power generntion from Texas lig­
nite: presented at the 19n Lignite Symposium 
tsponsored by Grand Forks Energy Research 
_(;enter f,)f U.S. Energy Research and Develop.~ 
ment Administration ar.1d the Uniwr$ity pf 
North Dakota}. Grand Fer ks. North Dakota. 

G~logy and utillzauon o:f Texas liftlitai 
presented at Society• ,of 'Mining Engineer, of the 
American Institute of M(n,ng. MErtalh:trglcal, 
and Ptl,troleum En9ineers1 Texas, Gulf Coast 
Se<mo.n'. l87th Meeting, Houston, Texas. 
~ oody geomeirv -•~ th~ ooc·urr-ence of 

lignfte- in 1he Eocene of Texas: presented at 

1S77 Symposium on the Ge<:>logy of Rocky 
Mount.iin Coal (sponsored by Cotorado Geologi~ 
cat Survey and U.S. Geological S.urvey.), Go Iden, 
Colorado. 

Texas .Jign[te: presented at American As­
sociation of Petrolwm G~logists, Am:tual 
Meeting, Washington, D.C. 
Robert S. Kier 

Application of ihe Te;){as. land resources 
map: presen.ted at Gulf Coast Assoct~.tion (>f 
Geological Societies, Annual Meeting, Austin. 
Texe( 

Lanct resources of Texas: presented at Fort 
Worth Gaologl~I So-cieW, Meeting, Fort Worth, 
Texas. 
Charles W. K,eitler 

Hydrogeology of Gulf Coast aquif-ers. 
Houston-Galveston, Te-xas: p.resented at Gulf 
Coast Association of Geol.ogical Societies. 
Ann~~ Me$ting, Austin, Texas. 

Nitrogen isotope r.atlos of ~round--water 
nitrate-. Long lst~nd, New York· presented at 
N~ional Water Well Association-, Annual Tecf:1· 
nicat Division Meeting, -E3ostQn, Massachusetts. 

Nitr*-'1 fsotGpes of soil and ground-water 
nitra1e. Lockhart and Tavt-or afluvta! fans, 
'Central Texas: presented at Geological So.ci~ty 
of Amertca,·An11ual Meetrng, Au~fr,, Texas. 
Robert G. Louck,.-

-Oeep sul)sur~ dQlomJtlzation fn carbo1'1• 
ates by mixing of brines -and tow--salinrtv fluids 
from dragenetic dewateri.ng of laterally equiva• 
lent shales: presented at American ~ciatjon 
of Petroleum Geologists and Society o,f 
Economic P.afeomtf>IO§ists and Mtnerafogists.. 
Annual Meeting, Washington, D.C. 

Evatuatlon of geopressured geothermal fair .. 
ways along the Texas Gu,f Coast: presented at 
Cor,f-erence on ReqU&St for Proposals fr~m 
tndustrv to 1·nvastigat-eand E'lal4ete{lemhe.rma1 
Geopressurad Welts (s,:>On!iored by U.$. Energy 
Research and ,Oevet0p01ent Adminlstratlon), 
Houston, Texas, 

Factors oontroll\ng geopressurad geotherm.al 
reservoir quality-Frio Sandstone tar.i~1. TF>Y=3S 
Gulf Coast· pres·ented at Third Geopfessured 
Geothermal Energy .Co(ifer~:nte. held .at the 



Ceater fOr. Energy Studies ot The Uni'wrsi1y of 
Southw8$tem loui$i&na, Lafayette, Loul.s~ana. 

GeoJom, of the Austf n Bayou geeprassured 
geottmrmal orospect, Brazoria C:ouritv.t Texas~ 
presenteq at Giaoprassured Geothermal l'ndustrial 
Wor~hop {Sl)Onsoreq QV U.S. El'.\~9Y Resoorch 
and Oevetopment Administratie>n and C,K 
G~ergy CorpoTa-tlon}. Oailas, Te-xas. 

lncomplete &arbonate cementation-a 
prtncipi! factor in develspment of poros'ity: 
presented at American A$sociatiom o-f?etrotsum 
Geatogf.sts and. Societv of Eoonomic Patson­
tolaglsts and MiMralogists~ Annual Meeting, 
WE1Shfngton, O.C 

?or04itY dey.f)lo_pm,ent and dlstribution in 
shbahwater carbonate wmpl~xes-subsurface 
Pearsatl Formation (Lower Cretaceous), South 
Texas: presented at Gulf Co·~t Assoclation- r,;;f 
G-eotogical Societies, Annuat Meeting, Austin, 
Texia$i 

tt•~r,st,ll) of porosity fonnatkm and 
praservation to sandstone qonsofi~anon history­
Gui t Coast Tertiary Frio Formatlon: presented 
at Gulf Coast Assocl.ath:1:n ef GeQlogical $o~ieties, 
Annual Meeting, Au.:litin, Texas 
J.H. McGovven 

Oepositiooal framework of' the lower 
Oopk.Um GrQ~P {Triassic). Texas Panhandle'. 
preS81lted at Gulf Coast Aasociation of Geofogf 
cal $.Qt;:fttties. Annual Meeting. Austin, Te,.as. 

Trfasslc .h:icUstrine deltas. presented at the 
Department of Geotog-y of the Ur.1iversfty cf 
Houston. t104i1on, Tex~. 
Dawn ti. McKaUps 

Hori?.On-tal resisti.viw proftles across !Wrf~ 
fa~ltJ, Tex~ Coastef Zone: presented at Geo-
109:ical Societv of Ameria,1, SQuth Cenmr4 
Se'ctfon·. Ann'ual Meeting, El Paso, Texas. 
Robert A. MortOn 

Aerial photograph interpretation of high 
velocity wind-driven curren1$: pf~nt¢d at 
Amertcan Assoctation o:f Petroleum Geologltts 
and Society of Economic Paloontologfsts and 
Mineratogists.;Annual Meeting, Washington, 0.C~ 

Historical st:torelin·e ct,snges,and thetr causes; 
Texas .Gutf Coast: presented at Gulf Coast 
ASSQ,Ciati.on of Geological. Societlet, Annual 

Meeting. Austin, Tttxes; and at Austin Geologi­
cal Society, October Meeting, Austin, iexas. 

PsJeohydrol~ ef, a f>enn~~vanian fluvial 
channel compared with a Madern analqgoo; 
presented at Flr$l lntarnatior.ial _Sy,nposium on 
Fluvial Sedimerrtology ·(sponsored by tf\e 
Canadian Soci~tv of Petroleum Geoiogists and 
the· \Jnlversiw of Ce!gary), Calgary, Athena, 
Canada. 

P~erN of ®tj~n,,entat1orr and aroifon and 
associated shoreline changes at major jett1ed 
inlets, Texas Gulf Coast: presented at Coastal 
Sediments '11 SymP9Slum (sponsored by :ttr,e 
American Society of Civil Engineers), Charleston, 
$ol.tttl Carolina. 
· Surf.ace, and ~hai low subsurfa·ce geo,logy of 
the Te:~as. tnner ·•Contlnental Shelf: presantecfat 
Soc:i&ty of Economh:: Pel•ntQlogf$ts and 
Mlru:1ra-logi$t,;, Permian Basin Section, Monthly 
Met:ttlng, Midland. Te>$ 
Ann E. St. Clair 

Bµre"u o-f Economic Geoiogy r~roh and 
job opportunitim for wtJmen in geo4ogy: pr-e:. 
sen.fed st meeting_of geoJogy majc.rs, Department 
of GeoJogy .• Trinitv IJnfversfty, San Antonio, 
Texas. 

Hydm~l ogy of th~ Bart-on Cl';eek ~"ter­
shed :· presented to class in Urban Planning at 
the School of Archlte,ctl,Jre, The Unr1ersftv of 
Texas at At:Jstin,Austif1, Texas: 

Texas e,nergy f0$Qµr-ces ~. envlr~mmentt!I 
geology: presented to·Travis t¾igh:$ch.ool Science 
Club; Austin, TE»c'.as. 
E.G. Wermund 

Bureau of Economic Geology program to 
exar.nine Texas Panhandle tor patenf!al iso{ation 
ot nuciear w~ste: pre,se.nted at Panhandl-e 
Geo·Jo_gicat satiety, M~ti·nQ., Amarillo, Texas. 

Missourian limestones in north..centrel 
T~xas: presented i,t Abilene Geological SocletY, 
Meeting, Abilene, Texas, 
C.M. Woodruff, Jr. 

Convergence of dlsciplines--questlon$ posed 
in studyiAg' ,nEJturat system$: presen~Qd to 
Analytical/inoruar,ic Research .Gmup Seminar. 
Dapartment of Ch~ml~CY, fne University. of 
Texas at Au:&tlr.i, Austin, Texas. 

Geomot13.hic factors affe.cting &rchaeoi­
ogical surveys: presented at Field ·Couf58 in 
A.rcha$010W at Saint Marv's Hall (spon~red by 
Toa Unfversity, of TeKas atSan Anto.nta-L San 
Antonro~ Texas. 

Land resources of Kendall County·: pre­
sen ted -at public meeting €9nvene.s ,by the 
Cpunty J.ud!JJ of Kendail County, SQerne, 
T8?:<~ 

Sign lficant ®<)lo·grc ~ureas. of Favette 
C-ounty' presented at the Fayette County Arts 
Fo11Jfrt ($PoAsored by the Capital Area Planning 
Council)~ La Gr~ge, iexas. 

Statics and dynamtCB of natural systems-a 
genetic bas-j,s for assessrntr envko'F'lrntmtal im­
pacts: pr-esented at Gulf Cooot Association of 
GeotQglcal Sueietles, An-rnJal Meeting, ·Austin. 

T~CEirtaiTity., and environmental impoct$-=­
information needs for roe.stat m.e.nl3Q8ment: 
presented et Offshore OH-Dialogues Toward 
u hderstanding, Conference (sp.ansared by 
General land Qffiee of Texas, 6nviron·menta1 
Policy Center. fnc •• . American Petroteum lnsti· 
tute, af'ld L~gue of Women Votm:s,of Texas). 
GaJveston. Texas. 
MEETINGS ATTENDED 

Staff members represented the Bureau rif 
-Economic Geol.ogy or The. University ot Texas 
at nvmerous ~entnic and professional meetings 
In f977. 'PrincJpat msetir,gs attended during 
the vear rnclud:ed: 

American Association for the Advancement 
of Science, Symposium o·n Energy from the 
Rockies. Den~r. CoJorado-WL fisher. 

American Association of Petroleum Geol­
ogists and Society of !Economic Paleontolo-gins 
and Mineralogists, Annual Meeting, WgSl,ington, 
D;C.-De:n 'G, Bebout, Robert J, FinlflY. 
W.i'Hiam R. Kaiser, 'Robert'G. Loucks, Robert A. 
Morton, Mark W. ·Prestey. 

American Association of Petroleum Geol­
ogists and Society of Economic Pateontol0:9ists 
~nd Mfneralog(sts~ Rocky Mountain .Sections, 
Annual Meetlng1 Denyer,. Col.orado-Oon :G. 
Bebout, WW.iam E. Galloway, Robert.ct. Lo~s~ 
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American Associatie:>n of Petroleum Geolo• 
gists, Southwest Seotfon, Annual Meet ing, 
Abilene, -Texas-W. L Fisher. 

American Institute of Mining, Metallurgical. 
and Petroleum Engineers, Annual Meei'i ng, 
Atlanta. G!')or_g1a - Thomas J Evans. 

American Society of Engineering Education, 
Armual Meeting, Grand Forks., ~orth Dakota­
W. I Frst1~ r. 

Asso~iation of American State_ Geologists, 
Annual Meeting, Newark, D\'cl awar-e- W, L. Fisher, 
~.G . _Wer inund. 

Coastal Sedime.nts. '77 Syrnposi1.Jmi \sp·on­
sored by the Amerkan Socie(Y nf Civil Engineers). 
Cl1arles1·on, South carol i 11 ,1-Robert A Medon. 

Consortium of Universities and Departments 
Interested in an Integrated Proposal to ERDA 
for Shelf f!esearch. Confi;:r ne . GollegeS1 110n. 
T Hxa - L. F~ Brown, Jr. 

Contingency Planning for Material Re­
sources, ConforP,nce, Pact t Grove, ea11fornia­
W. L. Fisher. 

Eswarine Research Foundation, Fourth 
Bienni a l Estuarine Research Conference, 
Mt. Pocono, Pennsylvania-Robert J. Finley, 

Fluvial Sedimentology, Flrs-t lnf!Effhational 
Syrnpnsium (sponsored by the Canad ian Sociery 
ot Pet, oleum Geologists ( rid the Un,versiW of 
Cal ary), Calgary. Alberra. Canada- Thon1a!) C. 
Gustavson, Ro[Jert: A Monon. 

Geological Society of America Arn1uc1I 
M ~et i rig, Samtle, Washrngton~Wl lliam E. 
Gallnwfly, Charfes W. Kreitler , f=.G . Werrr,und_ 

Geological Society of America, Sou1h­
Cen1ral Section. Annual Meet ing, El Paso, 
Tex.as-Don G, Bt:boul, Thornas J. Evans, 
Christo()her D. Henry. Robert G. Loucks, 
.J.H. McGmwn , D'awn G. McKallps. 

Geology of Rocky Mountain Coal, 1977 
Syniposiurn (sponsor_ed by Co lorado @i0olog1cal 
Surw~y er:id U.S. GeelngicJI St1rvP.V), Golden,. 
€olcHado_.:Wil!lam R. )<a ser. 

Geomorphology of the High Plains in 
Eastern New Mexico, Field Conference (spon­
sored py New Mex, o Bureau (Jf M nes ';,ind 
M1naral f-1es0urces), Clay1on , New 1Xtlex1co-
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Robert J. Finley. Thomas C. Gustavson, 
C.M. Woodruft, Jr·. 

Geopressured Geothermal Energy Confer• 
ence, Tnird, held at Centerior Enenw S111rl 111<:. 

at The- University of Snuthwestem Louisiana, 
Lafayette. Lduisiar,a- Dor, G. 8 bout, A .R 
Gregory. Thornas C Gustavson, Robert G. Loucks 

Geopressured Geothermal Industrial Work­
shop {spoqsored by U.S. Energy Res ~arch and 
Develcpn1en-t Adrnmrsrra1 on and C. K. Ge0• 
energy Corpora1i,on), Dallas, Texas-Don G. 
B€bout, Robert G, Lbucks 

Gulf Coast Association of GeologicaJ Soci­
eties, Annual Meeting, Austin , Texas-Don G 
Hebout, L,F-. B rown • .Jr., Shirley P. Duttc~r1. 
Robert J. Fi nley, W.L. fisher, Wllltam E-. 
Gall0way. LE. Garner, Al icecB. Giles. RostJlle M . 
Girard. E.dgar H, Guevari:l,-Thoni'as C. Gt1s1avsor1, 
Robert S. Kre r. Charles W Kre.itle1, Robert G. 
Loucks , ,J H. McGn~cn, Dawq G. ~i.:Kallr.>s. 
Roben A. Morton'. ,Janel E. N1ls$0n, Mary J , 
Pieper, Mark W. Presley. Ann E. St. Ct air. 
Ebnn ie R. \M:Jise, E.G., 1M:nm1nd, CM. Wood u ff, Jr 

Highway Geology Symposium, 28th 
Annual Mt,tJlrng, Raf)kl City, Snu\1, Dakota­
L.E Garner. 

Industrial R.esearch Council Area/Industry 
Conference,. Annual Meeting, San Antomo, 
Texc1s-W.L. FishP-r . 

International Association of Geophys[cal 
Contractors, Annwal Meeti ng, Houston, Texas-
W,L Fi<iher. -

Interstate Mining Compact Commission, 
An nt:Jal MeetirJ(I, Biro7,ngt1arn, Alaban1a-
W. L. FishHr, 

Interstate Oil Compact Commission, Annua! 
Meeti ng:, Nasllvilfr:-, Tenn~ssee-W.L. Fisher. 

Interstate Oil C0mpact Commission, Miq­
year Muo1111g, Siinta ff=e , New Me):1 ... o-W.L F1 118.f . 

Lignite Sympasiurn, Hil77 ispo nso r.ed by 
Grarid F Grks Ener9y Researd1 Ceri l!·• r for U.S. 
Energy Research and Developmen t Admin1str.a-
1lon and the Univ rsity of Nortr1 Oak tal. 
Gcand Forks, Nc-mh Dak.eta-W.R. Ka iser . 

Midwest Ground Water Conference, Annual 
Meet .ing, Little Ro t.'-:, Ark.ansas- W. L. F1sf1er . 

National Water Well Association, Annual 
Mel~ ring, Boston, Massachusetts-Charles W. 
Kr~iti .r. 

National We-stem Mining Conference, 
Denv,• r . Colorado-W. L. F ishsr. 

Offsh(i)re Oil-Dialogues Toward Under­
standing, A National Crn1 te,enc on the Effects 
o-1 OCS Oil and Gas Devel0p1nem on Coastal 
S1a !es {sponsored l"Jy tl7e General Land Office 
ut Te.xas, the Environrqcrnal Pol ky Cefilter, 
Inc .• the American Petrolr.urn l11stltut0, arid the 
Leagu8 o.f WbrTll~n Vote~s of Texasl. Galveston. 
T,:ixas-C.M. Woodrufi. Jr. 

Request for llroposals from Industry to 
Investigate and Evaluate Geothermal Geopres­
siJred Wells, Conferen e (sp onso red by U.S. 
Ene!'.(lY Resc;arch and Developmen t Adr111r1 is tra· 
tion) Houston, Texas-AR, Gr . ry, Robert G. 
Loucks, 

Review of Research Proposals, 'Con ference 
1sr,oqsored by U.S. Ener,.g;.,, Resea~ch and D1~­
velopr11en I Adn1 ln 1strc1tion cJnd Un ron Carbide 
C0rpor.ati0nl. Oak Ridge, Term ssee­
L. F. Brown. Jr. 

Review 0f Re.search Proposals, Conference 
(sp0tlS( red t)y U.S. Env1ronrne.ntal Protection 
Auern::y, Dallas Re91onal Office). Dallas, Texas­
L. F. Brown. Jr., Wjiliam E. Galfoway, 
Christophr~r 0 . Henry. 

Rock Mechanics, 18th LJ.S. Symposium 
(sp0f"•smed by C lorado S hoal of Mines), 
Keystone. Co!'Orado-AR. Gr~gury. 

Society of Professional Well Log An;ilysts, 
1 BIil A11qual M et Ing ·and Lo~glng Sy 1poslum. 
Hoqston, Texas-A.R. Gregory .. 

Soil Survey Technical Work-Planning Con­
ferenl1!e !sponsor~d by TPxas A&M University 
and the US. Soil Conservation Serv1cel. College 
Station, T ,x;:,is- L.E . G,a ntir. 

Southern Legislative Conference, Annual 
Meeting, Charleston, South Carol ina-W.L Fishar. 

Texas Academy of Science, Annual Mee.ting, 
Waco, Texcis-W.L. Fisher. 

U.S. Geological Survey and State Geologrcal 
Surwy's Fotirth Annual Seminar, Vail, Colorado­
L. F. Brown, .Jr , 



Uranium In Situ Symposium (sprn1srn ed by 
South Texas MinP.rals SPction ol thP. ArnPr ca11 
lnstl Lute ot M111111q, Mt~tallurqical, and Petroleum 
Engineers), Corpu Christi. T ~x.as-W1ll1arn E. 
Galloway. Wil ilarn R. Kaisr• r. Wlll1am A. White. 

West Texas Conference on State Affairs, 
Annual Meeting, San Angelo, Texas-W L. Fisher. 

LEGISLATIVE COMMITTEE 
HEARINGS 

Bureau of Econo,rn<" G(wla9y staff nw nbers 
are invited to testify as exp1-;fl witnesses by 
Federal and State h1gislativP committees when 
bills on resource and environmental matters are 
~mder consirforatiori. Dur1n9 1977, Bureau ge0l-
1Jgists appeared bef'c;)rn the follr)w1n(J comrntttees 

Texas House of Representatil/'es, Committee 
on Economic Development. Austin, Texas-W.L. 
Fisher (testfmony given). 

Texas House of Representatives, Com­
mittee on Natural Resourr.,es, Austin, Texas­
C.M. Woodruff, Jr. 

Texas Hciuseof Repr.isentative&, Co1 1111 l ttee 
0n State Affairs, Austin, Texas-W. L. Fisher 
(testimony qivcn) ; C.M. Woodruff. Jr. 

U.S. House of Rt:!p1esf'ntat1ves, Sub arr,,· 
mittee on Oceano_grapl,v and Corn,rnTtee on 
Merchant Marine and Fishedes-W. L. Fisher 
(testimony givP.n)_ 

COMMITTEE SERVICES, OFFICES 
AND OTHER PROFESSIONAL 
RESPONSIBILITIES 
Joyce M.. Basciano 

Member o f E [t ri I Con, ,rn t o lh 
1977 Annual M eti11g o th e Gu l f Co t As 1-

·ation of Geol ogi I oc ie le . 
Don G. Bebout 

Chairman ot Technical Program Corr,rn fnee. 
1976-1977. Ausl,in Geological Society. 

Co-leader of rield tr ip, "Lower Cretaceous 
Carbonate Tidal Fac1f'S, AlJStfn, Texas, Area," 
tor thB 1977 Arnual Meeting ol the Gulf Coast 
Association of Gt:ological Societies•. 

Cosorgani cer , co -editor. and co-convenor ot 
Cretaceous Carl)onate SyrnpositJm l1eld fn con• 

Jonction with the 1977 A11nual Meetmo of U1e 
Gt1lf Coast Association of GMlog1cal So 1et1es 

Delt:gatt:'! (repHJsP.nlln~J Austin Ge0log1cal 
Soc,ewl, Hous1-: 0/ DP.leg;:iti~s. An1r!r1can Assorn• 
at1on ot P0troleurn Geologists. 

Mnrnber of 1t1e Crnn,11111 e tor !he Pnn.setva­
tion of Samples and Cor8s, American Associat,ori 
of Petroleum GeolGgists. 

Mt-!rnber of the Geoµressurecd Geo!herrnal 
Site Select1011 Subr.ornin1r (P.E'!, U.S. Energy 
R•·lsear·ch and Dcveloprn011t Ad111tn1stration 
(U.S. OtJpanrnent of [nergy) 

Mornbe, of rt,e MP.mlwrsll1p Cumrn,tteP., 
Arnerican Associat10(1 of Petroleum Geolugists. 

Mernbe, of Tec,.bnjcal Advlsory Corrmlillee, 
ERDA W·'II ot·Opp,Jrtun1 cy Prngrarn, U.S. En· 
ergy Resec:1rch and o~.veloptnen't Adn1lnis1ra1;ion 
/Dcpanmenl nf En,.rgy ) arid Gruy Federal, Inc.. 

Representative (of rhe Soc11::ry of Economic 
Paleontologist:; and MineralrJ.gists) at the 1977 
Annual Me t ing of the G1ilf Coast Assoc1a1,on 
ut Geolog1cal Societies. 

Vice c~a1rrna11 of !he Publlcauons Subcom­
rn1ttee of the Geothermal Cort11nittee of the 
Energy Minerals D1visic n. A1'ner1can Associa1io11 
of Petroleurn Geologists. 

LF. Brown. Jr. 
Associate 0diror, American Association of 

Petrol Junl Geologists Bui IP.I in 
Lee tu rer tor Conrii~ur ng ErJucat1on Program. 

American Associa1;ion o· r>etroleurn Geolq-gists. 

Thomds J. Evans 
Chairman of Publ1cat1ons Cornrn1ttee, 

1976, 1977. Austin Geolc)g1c:al Society 
Member of Arrangemr~nts Committee of 

the 1977 Annual Meeting of the Gulf Coas1 
Association of Geolo!=lical Societies 
Robert J. Finley 

Membef ot CitI2ens Board of Natural Re­
sources and Envrronrnental Quality of Austill. 
T•xas. 

Men1ber of Conventional Theatre Commit­
tee of thE! 1977 Annual M1~e1 ir,g oi the Gu If 
Coast Associatjun of Geolog,cal Socteties_ 

Mernber ot Remote Sensing and Cartograph-­
ic Cornn11ttee ot the Task Force tor the Texas 

Nt1tura1 Resources lnfortnat,on SystPm, Natural 
Resources Council of lhe State of Texas. 

Member of Texas Mapping Advisory (orn­
m,ttce. 
W.L. Fisher 

Chairman of Cuunc,I on Energy Resoure.es. 
Thr~ University c.if Texas at AlJStin 

Mr.,mber ot Acaderrnc Liaisor, Committee, 
Arner,can Assor.;,ation of Pe1rolt:u111 Geolo!=]ists. 

Member of Advisory Crnn1n1ttee, Texas 
Ene1 gy Advisory CouncH. 

Membt>.r if Execu1ive Cnrr,rn1tt,~1-i , (-;;~ology 
F undation, The University of Texc1s at Ausun. 

rvle111ber of Governrnt>nlal Ua,son Con1mitt ~e 
and ot- P11blic. Affairs Committee. Assoc1at1or1 
of Amt:1r1cari State G ologists, 

Mwnl)er ot Marlrw Sc.fence ancJ T11r:l111ology 
Advi ory Cnuncil, Texas A&M University. 

Mtirnhor of Mineral Resources Cornrn1ttae. 
National Assot1ation of Stare Un1versit1es. and 
Land Grant Colleges. 

M1.m1ber of Natural Resources Council, 
State ot Texas. 

Mernber 0f Publications Policy Comrnittee, 
The University ot Texas at Austin 

M(m,ber of Research Committee, Interstate 
Mining Cornpacl Commission. 

Memb~r of Re;;earch Committee, Interstate 
Oil Cornpric.t Cornm1ss1on. 

rv1ernber of Tex s Advisory Cornmiqee on 
Con-serva1ion and Env1rranmental Education. 
Texas Education Agem:v. 

Member of Texas Mapp ng Advisory Com­
mittee. 

Membet of Un,vers1ty Coordination Corn• 
rnntec. Texas Energy Advisory Council. 

Pre~ident-elect of Texas Section, Assoc1a­
t1on of Professional Ge0log1cal Scientists. 
William E. Galloway 

Chrii rrn.an of Field Trip Comrnjftt1Et0f the 
South Texas Mine.rats Sect,,· n of the American 
Institute of Mitting , Me1allurglral. and P,mroleurn 
Engineers. 

Co-leader of field t rip, '''Modern Barr1er 
Environments of Mustang and North Padre 
Islands," for the Uranium In Situ Symposiun~ 
of 1he SOL1th Texas Minerals Section .of the 
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Arnerican Institute of M1n1ng, Metallurgical, 
and Petroleum E.irnineers. 

Panelist at sessi'cin, "fxr,lora1 on," durin!:J 
the Uranlurn In Silu Symposium 0t the South 
Texas M inerals Section of tne American ln­
stfwte of Min;n\l. Metallurg1c.al, and Petrol tiunt 
Engineers. 

Technical consu ltant for Paru~I Report on 
the National EnNgV Pl@n, for Office of Tech­
nology Assess111en1. Congress of the United 
StatL~s. Wash1nqton. DC 
L.E. Garner 

Au1h r f- an w1publi !led ri=•po r l. "Gcml,ogy 
of the Wild 8-asi II Area,'' prepared for the 
Comrnitt1:.>e f'or WIid S-asu'l Wildf:lrness Park, 
Travis County. Texas. 

Chairn,an llf 1-'ubll(;.atfpns Committee, 
1977-1978, Austin Gcaologi 'al S.oci ty. 

Co-ledd er of field trip, "Environmental 
Geolo~y of 1he Austfr1 Area,'' fo, the 1977 
Annual Meet1119 of the Gulf Coast Assoc1allon 
uf Geologrcal So<,icnios 

Mcrnber of Board of Directors. Austin 
Natural Science Assor.iat1011. 

Mernbf!! of Pu0licity ComrnitteP at th~ 
1977 Annual Meetlny of the Gulf Coast AssocJ• 
at ion of Gt!olog1 cral Soc:jeties 
Edgar H. Guevara 

Counselor of Asociacion Venezolana de 
GeoJouia. Min •r·la y ~rroleo {Caracas. Venezuela). 

M •mMr ot ~n0rgy Resow ces Cornni i ttee 
of the V Verie1uP.lc1n Geoioc icaf Congress 
Caracas (Novemb1A 1977). 

MembP.r of Petroleum Geology Cornn11ttee 
0f the Socieriatl Venemlana dt:: Geologos 
(Caracas. Venetuela) , 

Thomas C. Gustavson 
Mt!p1ber of fxas Advisory Co111m1tte11 on 

Conscrvarron and Environmental Ed11c,mon, 
Texas Educ,ltlon Agt:incy. 
William R. Kaiser 

Co-lead •r of f[P.!LI trip, "Modern Barri8r 
Environments of Mustang and NcJrth F>c1d e 
Islands," rot th0 Uranium In SittJ Syrnposiurn 
of the Sr)~llh Texas M1r1eials Sec1ior;1 of lhf' 
ArnCslrican Inst i tu IP of Min jng, MctaH 11 rq1cc:.1I, 
and Pl:trul1•11111 En~1in, 11rs 
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Member of Texas Energy Oevelor)ment 
Fund Lignite Task Force, Texas Energy Adv1-
~ory Coundl. 

Robert S. Kier 
MembE>r of Editorial Committee of the 

1977 Annual Meeting, G(Jlf Coast AssociaLi0n 
of Geolog1caf Socict11;s 

Mer11b • of Fudd Trip Committee of the 
1977 Annual Meermg, Gu[t Coa~1 Associa1ion 
of Geological Socielies. 

Charles W. Kreitler 
Cha1rrn;:m of T1-i hnical Program Comm itteP, 

1977 1978, Austm Gcolo~•cal Socrety. 
Cons1iltar11 for the Texas Coastal and 

Marine Council concern mg env ironmental effects 
rasur t in-y fro rn develop men l <A ,geopp:issun:!d 
geo therrnal energy fesour ces. 

Menib •r nf Field Trip CornmittGe of t~1e 
1977 Annual Meet1n9 ot the Gulf Co·ast AssocJ­
atinn ot Gcologtr.:al Soci • ties 
Robert G. Loucks 

Bus1m>.ss represen tattve of the Gulf Coast 
Section of 111~ So _iety of E onorn r Paleont.olo­
q1st5 ,rnd Mineralogists. 

Co·IP.adn of field trip, "Lower Cretaceous 
Carbonate rdal f ,Kies. Austin, Texas, Area," 
for the 1§77 Annual Meetir1g of the Gulf Coast 
Association o f- Geological Sor. iefa?s. 

Co-organizer. co-editor. and co-convenor nt 
Cretaceous Cai bonate Svr·nposiurn held in con~ 
Juncllori with the 1977 Arinual Meeting of tt11" 
Gulf Coast Assoc1, ti on of Geological SocH.:!t1us. 

Member oi the C.:irbornne F~ock Sub­
comrn1ttee, American Assocfation of Petroleu111 
Gcol0gists. 

- M·ember at the Geopmssured Geothermal 
Site Selection Subco1nmltree, U.S. Energy Ro­
scar<::h .ind Development Mrnin1str,mon (Dep<1rt• 
ment of Em?rqy). 
Robert A. Morton 

Con~ult.=i11t Dn Bt:!ltneatinn of flood-prone 
areas ot Harris County and evaluation of 
storm-related damage tor the Texas Coastal ancJ 
Marine Council 

Me:n1bl:!r of E.di tor ,al Con1111ittee of lh8 
1977 ·Annu I Mt1(Hin~J nt tllf; Gulf Coast Associ­
ation of Geological Societies. 

Mary J. Pieper 
Edito of the Transactions of the 1977 

Anmial Mee(ing o-f the Gulf Coa~1 Association 
of Geoloqical Soc1et ie . 
Ann E. St. Clair 

Cha rrnan of Arrar,gernents Committee of 
the 1977 Ar,nual Meeting of· rhe Gulf Coast 
Association of Geological Socf et1es. 

Consultant '{with Educc1tior1 Committee at 
the South Texas Geological So i tvl to assist In 
planning field trip ywdebook of San An1onio 
area for teachers. 

Co-presenter of workst·iop on use of land 
and water resources map of Fayetto County at 
public meeting in La Grange, Texas. 

Co-presenter 'of workshop on use of lc1ni:J 
and welter resources map of kendall County at 
publiG 1T1eet1ng m Boerne, Texas. 

Mernber, representrng Buremi of Economic 
Geoloay, of 1.t1e Tecl7riical Advisory Committee, 
Sam Houston Rcsourco Conservat lon and De­
velopment Pro1ect. 

Bonnie R. Weise 
Mr,nber of Erlitc11 'al Cui 1111dtte1:. of the 

1077 Annual Meet1r)g of thH GLtlt Coast Ass·cr 
at.ion of Geoloylr,al Soc,etir:s 

l'vlembti:r of E"ntcrta1n1T1ent Cornmittee, 
Austin Georoqical Suciety . 
E.G. Wermund 

General Cha1rma11 of the 1977 Annual 
Meet ing of tile Gulf Co~st Assocrntion of 
Geologkal Soc1etles. 

Member of Environmental Guolo9y Com­
rnittee, Arnerican A~ociation of Petroleum 
Geoinn1sts. 

Member of the Tas~ Furce of JhP Texas 
Natural Rr.~sourct:!s l11forn1at1on System, Natural 
R snurcp.s Col.Jllcil of tli l:l Stat' ot Texas. 

Prnsident. 1977-1978, Aust n Geologrs:-.:1I 
So .. ,ety. 
William A. White 

Co-leader of fie I cl trip, "Mudl:!rn Barrier 
Environments of Mustang anesl Norrh Padre 
Islands," for the Urarnurn In Situ Sy1npos1urn 
ot tlie South Texas Miperals S1:::~ninn uf rhe 
Arner'ican lnstttutc of Mining, r'lifotallurg1cal, 
and Petroleum Engineers. 



C.M. W9odruff, Jr. 
Co-chairman ol Natur.al Areas Teciinical 

AdvfSOfV Group, ResQurce Pr$1tv.ettol1 Com­
mfttee, C.apital Area Planning CouociL 

Consultant 'for the Texas Coastal Manage­
ment Program, Gener~I Land Office of T~xas 
(accompanied ~presentativ~ of Texas .General 
L.and Office, and of the Office of Coastal ZO"Re 
Management, Nationa1 Oceat:1\c and Atmospner­
ic Administration on a 2-day field trlp along the 
Texas Coast, Beaumont to Corpus Christi, 
Te.xast. 

Consultant on a geologtc field assessment 
of ~ch~IOQiCrJI survey sites on Camp Bullis 
Military R~tion. Bexar Courny, T:exas, for 
the Center for Arcnaeol.ogk:~I R~arch, The 
Uniwrsltv of Texas at • .san Antooio. 

Panelist at Blanco County fortim at 
Jblmson Clty, T~x.as, sponsored' by Capital Ar.ea 
Planning Council and the- ·cmunty Judge of 
Bl~nco Cquntv. 

P.aneHst at Caldwell C.ountY Forum at 
Lockhart. Texas, sponsored by Caphal Area 
-PlanntnQ C'.whcfl anQ the County Judge , Qf 
CaldWfi!II County. 

Panefis·t at Fa¥,erie County Forum at 
La Grange, Tex$, spMsQred by Capltal Ama 
Ptann ing Counci1 and the County Judge of 
Fayette Couritv. 
. . PaneUst at Travfs.Ct.lurny Forum at A.ustjn, 

T exast sponsored by Capital Area Ptenning 
Council and the Cour.rtv Jµdqe<>fTrayisCountv. 

Panel rmederator at conferenc:e ,.Offshore 
Oil-Diatogues Toward Understandthg; A Na­
tional Confarence on the Effects of OCS Oil 
ana uas Development on Coastal States/' in 
Gatvesto.n, Texas. SPOnsored by the Generill 
Land Office <:1f Texas.. 

TEACHING ACTIVITIES 
_ Information devetop.ed in various resea.rcm 

proJects at the Bureau of Economic Geology ts.. 
tncluded in continuing educati·on short courses 
and In regularly scheduled university courses 
taught each year by members of the Bureau 
staff. Ourklg 1977, six staff members were 
involved in such activities. 

Don G. Bebout tat:Jght a regularly sclieduled­
COl.trse, G~hig,y 383-N, ~•s1oger:i ic a,rid Ev~orhe 
Depositional Sys-lems-,0 at the Department of 
Geological Scientesr The Unhterslty·ofT~~ at 
Austitj\, Hfl also taUght three short courses. One 
of these. ··•c-arbonate Workshop for Exploration. 
lsts and Engineers:· SP.oi1sored by the Geology 
Fo.undation, the Bor:eau of Ecenomic· G-eokJgy, 
and the Department ol Geologrcal Scfenoos:of 
The UnN11rsltv •of Texas at Auitln,; was taught 
with Robert L Folk, Robert G. Lt::>~~ks, and 
A!an J. Stott if'I ~tistfn, Texas. Anotner ·short 
CQurse, "tdentiflc:atlon ,of Carbonatf3 Facies end 
lnterpretatio"n of Oepo!it1Gnat Envlronments 
Through Studies of Subsurface Co.rat.." was 
taught at the Det,artment cr,f Geological Sciences 
of The Universtty of Texas at El Paso. a also 
Was taught ,l.111 HcuJton, Texas, uftder the 
sponsorship of fxxon Company, U.S.A., and in 
Dallas, Texas-. under the sponsorship of M<:>bil 
Oi I Corporation. The third short course, "Recent 
Carbon.ate Environments of Ftorida Bay ·and 
Bahamas," W'-la taught at the Rosenstiel School 
of Marine and Atmospheri(: Sciences of the 
Universny of Miami in M!amif Fforlda. 

LF. Brown, Jr., taught three short courses, 
Which were_ re:~.an:d a number of times l,r.i 
~en.al cities. One of the courses, •·~tastic 
Oapositic::ma.t SY$tems," was tau,gnt at ·Mlne.r~1 
Wells, lexas, ond:er the sponsor,hip of Amoco 
Produdion Company. It was also taught at 
Miner.al Wells. rexas. and at Santa Berbara, 
California, under the sPQnso.rship of Chevron 
Oil Company; at .Lagos~ N~tla. under me 
spo.nsorshfp ot Mobil Producfng Company; and 
at Dallas, Texas. under the sponsorship 01' 
Mobil O fl Corporation. AnotJier ro.urse, ft.Se'is.rnic 
Stratigraphy," was taught in Houston, Te~1 

_IJf\der tne sponsersh lp of Shel I Oil Company; in 
Dall~. Tex~. under the sponsorship of Mobil 
Oil .CorpQf'ation; and hi La·gos, Nigeri~. unde·r 
the Joint Sf)onsorship of- Mot>il Producing Com• 
pany and tne Nigerian ·Geological -Sodety. A 
continuing eduQJtion short COW$8 tR seismie 
stratigraphy, sponsored by the- American Asso• 
elation of Petroleum GeoJC:JUiJ-ts. W$ taught in 

Calgary, Alberta•, Canada, and In Monterey, _ 
Calitorma. Browr, a!~Q te:ught part ·of- a short 
·c:ourl}8. "Geophysics for.Geologists,'' sponsored 
by the University ,of- Hbu$t_ott Ir, ad<:lrtlon, t,e 
continued to supervise the research of several 
graduate stl.Jden-ts at Ttie Univers.hv of Texas at 
Austin. 

W.L. Fi.sher taughtuhort.covrse, "Seismrc 
Stratigraphy in Oil and G.i$ Explenrtlon·,"' 
sponsored by the American. A.ssoeiaticm of 
Petroleum GeoJogists4 at try~ Permian $as.in 
Graduate Center, Midland, Texas. Heatso-taughi, 
with Stephen H. Spurr and Marfa BHssatt, a 
re.gula-rly $Cheduled COUt$8, ''Policy Issues, 
AffecHng Texas' Role in U~S. National Er,~rgy 
Policy/' at t~e Lyndon B. Johnson School ·of 
Public Affairs of The University of Texas at 
AU$.tin. 

William E. Galloway.- was the leader of a 
Clastifi: ~fm,mtation Scho.ol sponsored by 
Contin•epu/ OU Co.mpany tn Houston. Texas, 
and he taught at the Seismic Stratigraphy 
School sponsored by ttle AFJrer;can Association 
of Petroleum Geologists in Montsey, California. 
He also Presented a .. short .course, "'Depositional 
S-ystems ~m;f Uranium ExPJoration.,'.i'. which 
was sponsored by U:rBnge.sellsbaft., U.S.A., ir,i• 
O.eiiver, t/4ilor~o. 

A.R. Gregory prepared a sectlon of the 
written text for a- short course, ''SeJsmlc Esti­
mation· of Earth Paran,et~s-Vefoeity, Oensity, 
and Specific Attenuation," which was presented 
under 1he sp01isorship of the SocietY of Expto­
ration :Geophysi'cists in Ho~too·, Texas, and .iR 
other oities. 

Robert G. Loucks along wfth Don <l,. 
Bebout of the Bureau of Economic Geology 
and R.L. Folk and A.J. S.cott of th'e·mrr>a11n:,ent 
of Geological Sciena;!S, taught a short course, 
"Carbonate Workshop for Exploratlonists and 
Engineers," 1,,- Austin, Texas. The course.~ 
sponsored PY the Geology Foundation, tlie 
Bureau of l:·eonomic Geology, and the Depart~ 
ment of GeoJcgic;,at Sciences of The University 
of Texas .t Austm. Loucks also taught at a 
Clastic Sedimentation School sponsored by 
Continental Oil Company in Houston, Texas. 
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SUPPORT STAFF 

ADM IN ISTRATIVE/SECR ETAR IAL 
The administrative/secreraria1 staff fulfi'II 

nn important rolP i, achlev111g he goals of U1 
Bureau . Thesr.:i s aff members are, in many 
resper1s, the Bqr all's closest contact with a 
maJor ity of the public. As Bureau research 
prograrns grow 1n nurnbers and c0mptexity, 
slafi inembers help w ith aspHcts of program 
adminrstta1ion ond comµletc an ever-increasinq 
vo r u rw~ of secrl:ltarial tasks necessa, y t01 the 
day-to-day operation of the Bureau. Mrs. Eloise 
Hill, Exernttve Assistant, coordina1es the work 
of the adrninistrati~/s~eretarial statt. 

CARTOGRAPHY 
J mes W. Macon, Chief Car tograptier. 

directs the:work of th Cartoqr:aphy Section for 
the Bureau. Much of tli B~1reeu's reputation In 
rhe cJr·eas of geolog1c. and land resource mapping 
is a renection of the exr.ellent ear tograrih1 
support provided v these staff memb rs. 
B 1d s '1 higt1-Qwality fl1H-colm map rodLrcts 
wh1 11 are tile I allm of the Cartography 
Section, the present st ff nlso produces c1 fu ll 
r ng o other rnaps, I llr tra I or'f:;, sli'de cory, 
and dlsplay materials_ 

52 

GAINES HEADS PUBLICATIONS 
Ur Margaret Scott Gaines Joined the. Bui-eau statt In August 1977 . As Publica1 ions Manager, Dr . 
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