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RESEARCH 

Baffin Bay and northerr! 
La0una MR~TR.  

lrnagorv urnvirl@d by Nat~onaf 
Aeronau 1 ics and Smce 

I I 1 - 1 -  ' I  I I I I ' 1 ,  ,I ' 1 1 .  I 3 ' I s r  l I I l l  I I ' 1,'11 ,I 

conc#>-ri.; ,n  hi^ ,ircas of  r:-.:,lr,q~ra , FIII I~F~;,~. 'alld, r ln~l env~rrrr?ic~iitr l l  ri'CfiUrrPc I I ~ t ~ i ~ r l ' >  :hq~ y m r ~ .  
an ex tcnslve resrarrh orc)fir am In rncry y dnd rrtrri~ral rPsource r nvwtraa I Ions has b ~ e n  lnalnt a~ned This 
proqrarn include< COnTlnUlnq appra~wl  of the State's m ~neral and enerqy resources, Invest lqar ions of resources 
that may be of  rrr lpr tanre In tfw fu tur~ ,  and baq~c research a~med at i leuelnp~ng new and 
better undrrstanding nf  he d~s t r l bu t~on ,  accurrence, and patcnt~a l  developrnenr of Texas energy 
and mineral resources. 

G ~ ~ l o g ~ c e l  stud~es in t h ~  Texas Coastal Zone rwe~ved  an add ltlnnal irr~petur 
w ~ t h  the St~tc+owned submerged lands program golng Into full swlng. T h ~ s  IS a rnasslve ef for t  
to gather samples and setsmrc data f rom Texas bays and lagoons and from the inner contrnental shelf 
to a d~stance of 3 leagues { 10.2 m~les) f rom the coast1 ine. Data collected from t h ~ s  program wi l l  
prov~de a detar led Inventory of State-owned submerged lands prror to  the ant~c~pated 
Increase In offshore acttvl t ~es  and mu1 t~purpo= utrl tzat~on o f  these lands. 

Mbneral and energy resollrm programs cont~nusd in uranium and I~qni tc.  
Assessment o I m lneral p roduct~on wal uc o f  Texas school distr~cts was completed, romp1 iation 
of the Texas enprgy and mineral rmources allas and the currlcuI~.rm rnaterrals on energy for p u b l ~ c  schools 
progressed. Geothermal stud tes proceeded toward rhe select ion of a rest SITE: The env~ronmental 
aspects of the development of I lgn ~:e, uranium, and geepressured geothermal resources are 
beinq evaluated through the Land Resourws Laboratory. 

The Land Re~ourceq Laboratory continues ta coordinate the Bureau's nrlrnerous land resources 
programs. Of signif tcance in 1976 are the Land Resources Labaratoy programs provtd~ng 
land rmaurce data rn county governments. Informallon develop& through land resource Inanping 
is  presented to  county o f f~c~a l s ,  organ17alions, and Interested CI tlrens In the form of workshops. These 
workshops b r ~ n g  Bureau sc~enTists toqerher w ~ t h  potential users of land resource informal Ion 
In order lo transmlt t h ~ s  inforrnat~nn In a format that allows for c lmr  understand~nq of 
the concepts Inherent In land resource rnappinq, as well as the porenttal 
knefbts  In app lv~ng t h ~ s  ~ n t o r m a t ~ o n  w i th in  a particular county. 

I n  add~ t i on  to projects thaf are parts of these major programs In basic research, 
projects In systernatlc qpoloqic mapping. mrneral statrstlcs, and catalog~ng are malnla~ned. 





(2) potentially active faults, and (3) total organic 
carbon. Maps showing bathymetrrc change5 between 
the late 1800's and late 1930's are complete now 
for the Inner continental shelf from Yarborough 
Pass south to the lnternatronal Boundary w ~ t h  
Mexico. 

F~nal maps wrll be constructed follow~ng 
analysis of sed~ment samples and geophysical data. 
These maps will include shallow gealoq~c structurr. 
sed~men: type and gram size, organlc carbon, trace 
elements, and biolog~c assemblages. A brief Interpre- 
t~ve report w ~ l l  accompany these maps. 

LANDSAT INVESTIGATION FOR THE 
TEXAS COASTAL ZONE 
Robertd.  Finley, assisted by RobertW. 
Baumgardner. 

The LANDSAT project, supported bv NASA 
through the Texas General Land Off ice. completed 
mapping of four test sites and developed a land 
cover/land use classification for the Coastal Zone 
and a procedure for mapping from satellite imagery. 
The mapping procedure is based on nptical enlarge- 
ment of standard 1 : 1,000,000 LANDSAT scenes to 
a scale of 1 ,125.000. Ths LANDSAT producis most 
used have been false-color cornpnsite, visible red, 
and far Infrared band images. 

The 23-category classification scheme 
emphasizes wetlands monitoring and includes topo- 
graph~ally high and low marshes, tidal flats, grass/ 
algal flats, and vegetated spoil. Based on turbidity, 
water has been separated into four classes to 
emphasize flow patterns and suspended wdi rnent 
distribution. Evaluation of the test-site mapping 
indiwtm that catcqory delinearion is  primarily 
dependent on size of the map unit relative to the 
satellite's limit of resolution and on reflectivity 
corltrast with srrrrounding units. With the prepars- 
tion of a final report, the project was completed at 
the end nf 1976. 

DEVELOPMENT OF A MODEL 
COASTAL NATURAL HAZARDS 
DISCLOSURE STATEMENT 
Roben J. Finley. 

In 1976, the Texas Coastal and Mar~ne Council 
contracted with the Bureau of Economic Geology 
to preaare a dernonstrat~on copy of a Coastal 
Natrlral Ha7ards Disclosure Statement for Galveston 
County. The s'tatemmt cons~sts of a county map 
deprct~ng hlstor~cal dnta on hurricane effects, flood- 
ing, shoreline eroslon, land subs~dencs. and surface 

faulting. The reverse side of the map sheet includes 
a briei explanation of these processes. The dls- 
closure statement 1s destgned for potential pur- 
chapers nf property in Texas coastal counties. I t  w ~ l l  
inform them of natural hazards assoc~ared with the 
coastal region. Data are der~ved pr~mar~ly from 
"Natural Ha7ards of the Texas Coastal Zone," a 
spec~al atlas published by the Bureau of Economic 
Geology in 1974. Two copies of tlie Galveston 
County map were prov~ded for the Texas Coastal 
and Marine Council at the end of 1976. 

SEDIMENT BUDGET OF GULF SHORELINE 
GALVESTON ISLAND 
Robert A. Morton, assisted by James M. Casey and 
Cynthia L. Haynes. 

This I-year project was supported in part by 
the National Omanic and Atmospheric Administra- 
tion Sea Grant Program, administered through 
Texas A & M University. I t  was designed to utilize 
and augment the data gathered fnr the historical 
shoreline monitorina project (which has been com- 
p lc td)  in order to d~termine the volume of material 
~ rnoved from and addcd to the Gulf shoreline of 
Galveston Island. 

A map showing volumetric changes along the 
Gulf shoreline and at the entrance to Galveston 
harbor was developed by comparing hydrographic 
surwys made in the mid-1800's with more recent 
surveys hy the U. S. Army Corps of Engineers and 
t h  National Ocean Survey of the National Oceanic 
and Atmospheric Administration. Continuing work 
involves comparison of tlie net volume of material 
with the net areal change (as determind by 
shoreline change) which is being made to ralculate 
the ratio of areal change to volume change. 

The ulrirnate ynals of this project are to 
document the volumetric changes of beach sand 
through time, to determine the source of the 
sedirnent. and to understand tlie processes that 
muse shorellne erosion on Galveston Island. The 
continuiltinn of this kind of lnv~stigation is 
anticipated so that, eventually, the %dirnent sources 
and sinks of the entire Texas Gulf shareline will be 
identified, and qc~antltative esrirnates o f  their indi- 
vid~.ral cantribu~ians will be made. 

Sand dunes 
In Padre Island 

National Seashore. 

GEOLOGY OF PADRE ISLAND 
NATIONAL SEASHORE 
Bonnie I?. Weise and William A. White. 

Initiated in September 1975 under the direc- 
tion of L. F. Brown, Jr., this project of mapping 
frorn recent color-infrared aerial photos will serve to 
update the Padre Island Natianal Seashore portion 
of the Bureau's Environmental Geologic Atlas of the 
Texas Coastal Zone. Ono final product will be a 
full-color environmental geologic map te ac- 
company a nontechnical guidebook containing 
descriptions of the origin, present morphology. 
environments, and active precesses of Padre Island, 
plus historical information provided by Keene 
Ferguson, a farmer Bureau staff member. To be 
produced in cooperation with the National Park 
Service, the guidebook will stress the dynamic 
character of the island and the importance of 
maintaining balances among the sensitive natural 
environments. 

During 1976, mapping and field checking of 
environments were completed. and the map color- 
separation process and text preparation were 
initiated. Guidebook completion is projected for The 
spring of 1977. 



ENERGY RESOURCES INVESTIGATIONS 
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EVALUATION OF GEOTHERMAL RESOURCES, TEXAS GULF COAST: RESOURCE ASSESSMENT, 
WELL-SITE SELECTION, AND ENG1NEER ING ASPECTS 
Don G. Bebout. pr~ncjpal ~nv~stlgator, Rohert G. Loucks and A. R .  Gregory, ass~sted by Ward M. Haggard, 
Jack E. Loocke, Pamela E. Luttmll. Marianne G. Moseley, Denn~s R. Prezb~ndowsk~, Mark E. Rusk, Jung H. 
Seo, and Bahman Sepass~. 

The B~lrcau of Eco~lomic Grology has con- gests that insuffic~ent wrmeab~lity deters further 
t~nusd it? pioneer racsarrh efforts In geothermal waluat~on of falrways In H~daFgo, Kendy, Nusres. 
resource anessment. Funded bv the U. S. Energy and Matagorda Count~w at th r~  tlme. However, the 
Research and Developmetit Adrntn~strat~on, the Bra~or~a-Galveston falmay has appar~ntly h~gh 
Burmu has cornpletrd reg~nnal evaluat~on of poten- perrneab~l~ty a i  the depths necessary for high f lu~d 
t~a l  geothermal fa~rways wlth~n the F r ~ o  Format~on, temp~raturesand w ~ t h ~ n  sand rpsprvolrs of suff~c~ent 
(See G~ulog~cat Circulars 75-1, 75-8, and 76+3.] volumc;. 
Us~nq the der;~r~d sand rewrvalr pararnpters of 3 The Austin Bayou Prospect has been selected 
 cub^^ m~les, f l u ~ d  temperatures exceedtng 300" F, for wsl I-srte I nvestlgation In the Brazor~a-Galveston 
and permeabrlrty of at  least 20 m~lltdarc~es, poten- fairway. W l t h ~ n  a n  area of 60 square m~les. sand 
tral ~o the rma l  fa~rways ~dentrfied are expected to  bod~es curnulat~ to more than 1200 feet, botrom- 
be located a t  depths greater than 13,000 feet. To hole temperaturps are at least 3 2 0 a ~ ,  and core 
date, Frto Fotmat~on fa~rwavs have been ~ d ~ n t ~ f i d  p~rmeablllttes exceed 100 m~ll~darctes. The speclf~c 
In H~d~ lgo ,  Ken~dy, Nueces. Matagorda, Rrazorra, well slte for F r~o  Format~on geothermal resourw 
and Gatvcston Count~es. More detalled study sug- t ~ t i n g  wtll be selected In January 1977. Reqronal 

Dr. Bob L o ~ ~ c k s  
and Dr. Don Bsbour ( r l  prepare 
regior~al cross sections 
l u r  gmprmsurwl geothermal 
rert.lur ct? assessr?Piil (left). 

investigations will then resume for geothermal 
resource evaluation of the older Vicksburg and 
Wilcox Formations. 

A. R .  Gregory is responsible for evaluation of 
fhe engineering aspects of the Frio formation 
test-site selection investjgaiions. Thp focus of this 
research is to waluare the key factors of fluids 
capacirv. flow rate, and driving force of prospective 
gwpressured geothermal reservoirs. Using geo- 
physical logs and core analysis data, the critical 
paramersrs of potential reservoirs can be detcr- 
mined. Porosity is the key in determining fluid 
capacity and should exceed 20 percent; perme- 
ability must br? sufficient tu allow a flow rate of 
40,000 barrels per day per well of geothermal water. 
The driving force, which is evaluatd from the 
compressib~lities of the water and the host rock. 
must be known to estimate the depletion rate of the 
potential reservoir. At yearend the Austin Bayou 
Prospect was the focus of these engineering 
evaluations. 



An o ~ e n - p i t  mine 
in the uranium dsposi!~ 

uf the Texas Cuxral R l a ~ n .  

RECOMNAISSANCE GEOTHERMAL RESOURCE 
ASSESSMENT OF THE RIO GRANDE VALLEY, 
TRANS-PECOS TEXAS 
Christopher D. Henry. assisted by NeTl T. Bockoven. 

This prolect to waluate the potentla1 af qco- 
thermal energy In T r a n ~ P m s  Texas, panic~llarly 
along the Ria Grande Valtey between E[ Paso and 
f31g Band National Park, began rn Jirne 1976. 
Spec~f~c goals of the project are tn (1  1 Identify all 
hot sprlnqs and wells in thr? area. ( 2 )  determ~ne rhe~r 
geologic coiltrot through synthes~s of available 
rqional geologlc rnapplng and deta~lPd rnapplnq of 
ind tvidual sprlng areds, 13) determine riiaxlmum 
temperatures in subsurface reservulrs through qew 
chem~cal analys~s, and (4 )  ~denllfy poss~bte sources 
of hear for the geothermal syslerns. 

Durinq the summer and early fall o f  1976, 
detallcd maps of the structure and distribution of 
Igneous rocks In the RIO Grande Valley were 
completed, and numerous hot sprlngs were identl- 
fled. Detail& gaologic mapping of individual hot 
sprrngs was completed dur~ng the fourth quarter of 
1976. The hot sprrngs were sampled and analys~s 
was underway to  d~term~ne major Ion and trace 
elernont chemistry. The extent of mixing wlth 
nonthermal ground water and the subsurface 
reservoir temperatures also were being determined. 

The areas with greatesl potential for geothermal 
enarqy development w ~ l  l be identif bed based on the 
results of this work, and pians will be forrrlulated 
for possible gravity, seismic, and heat-flow studrss 
to determine precisely the porenrial for electric 
power generation or other uses. 

URANIUM POTENTIAL OF THE CATAHOULA FORMATION, TEXAS COASTAL PLAIN-A STRATI- 
GRAPHIC, DEPOSITIONAL, AND GEOCHEMICAL EVALUATION 
Willlam E. Galloway, assisted by Robert C. Belcher, T. Dennis Murphy, Stanley M. Sutton, and Bruce D. 
Johnson. 

Continuing explorat~nn has expanded the  l ~mits Durlng the first year of the study, regional 
of the coastal plain uranium belt areally and facim maps of host and uranlum source: facies were 
strat~graphlcally. In addition to  active surface completed, along with maps showkng rnabor d~posl- 
mining, seven in situ leach minlnq facilities are t~ona[ systems. strbjacent fault trends, petrofacies, 
operative or being perm~rted; the technoloqy rs and modern ground-water flaw patterns. Recon- 
unlqus to Texas at this tirne. The Catahoula nalssance petrographic and geochemical analyses 
Fortnation is a pr~ncipal target of current indicate early mob1lt7arlon o f  the uranlirrn, and 
exploration. reconstruction of ground-water flow palterns may 

Begun in bate 1975, the Catahoula projea I S  a enhance prdictions of exploratiort potential of 
2-year program desiqned to examine the strafi- untested portions of the CatahouFa and other 
graphic. structural, and geochemical systems con- coastal plain uranium host units. A report will be 
trolllng the distr~butlun of uranlum ore and to published In earty 1977. 
provide basic data an these parameters for the entire Emphasis IVY 1977 will shift to more detailed 
coastal province. Fundlnq for the first year wax pchemrcal analvs~s of uranium rncJ1117at1on and 
through a grant by the U. S. Energy Research arid conccntratlon processes. Increased effort will be 
Dwelopment Administration (ERDA). placed on determinatrnn of lnteractlons benveen 



qround waters and host sands In natural flow 
qystems and t lw r  possible ~mplicat~ons for resource 
evaluation and explorat~on. Firnd ~ n g  for the second 
year by ERDA 1 5  pend~nq. 

URANIUM POTENTIAL AND GENETIC STRA- 
TIGRAPHY OF THE TRIASSIC GROUP OF THE 
TEXAS PANHANDLE 
J. H. McGowen, assisted by George E. Granata, 
Steven J. Seni, Carolyn E. Kirschner, and Patricia A. 
Mench. 

This studv of lundamontal facics distribution 
and m~nerallzatlon wlthln the Uockurn Group began 
in Dwemkr  1974 as a joint project funded in part 
by thr! U. S .  Geolagical Survey, UraniumlThorii~rn 
Branch. The projecL ~l~volves i~ivestrgat ions of the 
surface and subsurface uont~nental Triassir: fac:ies in 
Texas, 

T k  project is concerned chiefly with the 
development of a stratigrapllic framework and 
depositional models, as well as with the accurate 
delineation of t.kranium rrrinerallrat Ion and tht? derar- 
mination at probable conirollitig or lomli7ing 
factors. Both surface and subscrrtace trends are 
twnq cnnsid~red. Thp en tire sequence r:f terrigano~ls 
clasrir: facie5 in ttle Texas Panharldle w ~ l l  I?e 
evaluated. 

At the end of the !ifst year of the project, f~elrl 
reconnaissance was cornpletwl wtrhin an arm cx- 
tending from Santa Rosa. New Mexlco, rn Scurry 
and Borden Counties, T ~ x a s :  d~tailed field worlr was 
conducted In Crosby, Dickens, G a n a ,  and Kenr 
Counties, Texas; si.~bstrrtacc! reconnaissance was 
completed over mosl of tfir. Triassic sedi ~~lentary 
basin; and detailed subsurfar:~: work was completed 
downdip from Garza and Crosby Counties. In 1976, 
during the set:onrl year of the investigat~otl, outc:rop 
work was conducted in Palo Duro Canyon, and 
detailed subsurfacr: work thrn~rghout the basin was 
almost mrnpleted. 

A raiher complex sed1mento1ogir:-stratigraphic 
pictilre is developing frorn this sti~dy. A preliminary 
repon dr:scribing the depnsitional facies and deposi- 
t~onal stvle of the Dockurn Group was in d~rectoral 
rwiew at yearend. 

Ann St. Clair checks the f inal  proof 
of the Energy Resources of Texas 

map prior to printing. 

URANIUM I N  VOLCANIC TERRANES, TRANS- 
PECOS TEXAS 
Charles G. Groat and Anthony W. Walton. 

Bureau of Economic Geology support of field 
and laboratory studios at tuffaceous sed~ments In 
the Big Bend arm of western Texas continued 
during 1976. The study i s  aimed at mapping 
lithologic and geochern~cal tacies in intervolcanic 
basins and relatin!! the occurrence of uranium to 
these frameworks. A. W. Walton of the Univcrsily of 
Kansas spent the summer of 19713 in the field 
corrioletirrg work on ihe Tascoial Formation. He has 
preserited oral papers on t i ~ s  work and IS preparing a 
report . 
I N  SlTU GASlFlCATlON OF TEXAS LIGNITE 
W. R. Kaiser, assisted by Joyce M. Basciano and 
John E. Johnston I1 I. 

This 3-year study, in conjunction with 
Thomas F. Edgar (Department of Chemical Engi- 
neering) and Thomas W. Thnmpson (Department of 
Petroleum Engineering). is funded III part by the 
National Sc~ence Foundat~on, Hesearsh Apnlied to 
National Needs Program (NSF-RANNI. The prnjtrt, 
~ n ~ t ~ a t e d  In Noverrlber 1R74. is a study nf the 
geology and geohydrrrlogy of thr: decp-basin liqn~te 
(more than 200 f t  deep) of the cjpper mastal plain. 

Explorat~on models have been d~veloped for 

rhe W~lrox Grouw (north of the Colorado R lv~ r )  and 
r h ~  Ypg~~a Formatron (between the Colorado and 
Angelma Rivers) In 1977, a model w ~ l l  be dwel- 
oped for thr Jarkson Group (between the Colordo 
and Anael~na R~versl. lnvestlgatlon of the envlron- 
mental Impact of In vtu ga$rf~cat~on conrlnuap In 
1977, work w ~ l l  cnnr~ntratr on rnonj~arlng tech- 
nlques and water-quality restoratron straleqres. 

OI)ject~ve? of th~s rlrolprt are the select~on of 
prospt-ctive gasrller s ~ t e ~  and thp preparatran o f  an 
~rw~rnnniental Impact assessment. Pan af the 
Wrlsox work was p ~ ~ b l l ~ h p d  ~n late 1976, the 
rcrnalnder 1s scheduled for 1977 pi~bl~cat~on. Yegud- 
Jackson results are not e x p ~ c t e d  to  be published 
un t~ l  1978. A pr~ltn71nary report on the pnviron- 
mental lrnpact IS planned for late 1977. 

T E X A S  P U B L I C  LANDS-ESTIMATE O F  
FUTURE OIL  AND GAS PRODUCTION FROM 
ESTABLISHED FIELDS OF TEXAS GULF 
COAST, BAYS. ESTUARIES, AND OFFSHORE 
W. R .  Stearns. assisted by Christine R. Gever. 

Thc project 1s an lnvestiaatlon of 011 and gas 
reserves nf State-owned lands ~n the Gt~lf coafl and 
offshore areas. Npc~ssary 011 and qas data h a v ~  been 
acuu~recl and processed. The aim o f  th~s  long-term 
prolect i s  to survey and pval~rare t l v  mineral 
resuurws of all lands owned by the Srare of Texas. 

MINERAL RESOURCES INVESTIGATIONS 
MINERAL AND ENERGY RESOURCES O F  
TEXAS ATLAS 
Thomas J. Evans, L. E. Garner, and Ann E. St. Clair, 
assrsted by Patricia K. Bettis, M. John Droddy, 
Debra L. Richrnann, Sandra L. Walsley, and 
Joseph C. Cepeda. 

Th~s atla? projrct consist5 crf the preparation of 
an etiergy rr?ourcP? rnap, a m~neral resources map, 
and a sFrI?C of approx~rnately 60 rntneral/ 
cornrnod~ ty data slieets. The first part of I h~ p:o]rrt 

C- was completed r t i  1976 w ~ t h  the publ~cat~on of the 
"Energv Resources of Texas" map at a scale of 

\ I 1 1 ,M)0,000. 
At yrar~nd,  he wrond part of t h ~  project, the 

"M~ncral R~sources nf T e x a ~ "  rnap, was rn carto- 

~7 granh~c prrparatlon. Th~s map wrll show currpnt and 
. hlsror~cal p rod~~c t~on  s~tes and rnineral uccurrenres 

throuqhout the State of Texas In add~t~on,  he 
distr~t)irt~on of major k~nds of racks, such as 
I~rnsrron~, rlav, and sand and grave!, w ~ l l  be 
indrcated. T ~ P  (nap 1 5  schsdufed for publ~cal~on by 
rn~d-1977 at a scalp of 1 1,000,000. 



Work on another part of the Atlas project, the 
"Texas Mineral Commodity Data Sheets," was in 
progress during 1976. The sheets will summarize the 
nature and irnportancc of more than 60 minerals 
and commodities of rhe State. They will include 
information a n  mineral occurrences, production 
histay, uses, geographic distribution, and critical 
references. Cross-indexing of the sheets will permit 
quick reference TO mlated commodities and minerals 
and to commodities within the same gmgraphic 
area. Designed for distribution individually or as a 
complete set, the data sheets will be released as they 
are completed. First shms of the  =ties are 
expected to he published during 1977. 

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

This projen, ~nitiated in the fall of  1973, was 
designed to develop a sand and gravel resources map 
of the entire State of Texas. By yearend 1976, sand 
and gravel resources and m~ning operarions had been 
idenrified, and the "Sand and Gravel Resources of 
Texas" map had been prepared. The map, showing 
both resources and areas where mining activity has 
bwn intensive, will be pr int4 in full color at a scale 
af 1:1,000.000. Cartographic preparation of the 
map was compldd during the fourth quarter of 
1976, and a short descriprive text was wrrtten, Text 
and map arc scheduled for publication In early 
1977. 

A sand and gravel 
processing plant in 
Colorado County. 

EVALUATION OF MINERAL PRODUCTION 
VALUES I N  TEXAS SCHOOL DISTRICTS 
L. E. Gamer, Ann E. St. Clair, Thomas J, Evans, 
assisted by Carolyn E. Kirschner. Patricia K. Bettis, 
M. John Droddy, Joseph C. Cepeda, Sandra L. 
Waisley, and Debra L. Richmann. 

This prolect was initiated on January 15, 1976, 
when the Education Resources Commission of the 
Governor's Office designated the Bureau of Eco- 
nomic Geology the performing agency to provide 
mineral production statistics for all school dislricrs 
in Tsxas. 

The project included the identification of all 
mineral commodities produced in Tsxas school 
districts and the evaluation of total mineral produc- 
tion value for each school dislric!, Including petro- 
leum liquids, natural gas, and all other minerals. The 
mineral producer inventory and production evalua- 
tion was based on data for the 1974 calendar year. 

Sources of data for the project include the U. S. 
Burea~~ of M I ~ P S ,  U, S .  Mining Enforcement and 
Safety Adminisrration. Bureau of Economic Geol- 
ow. Texas Railroad Commission, and some indi- 
vidual producers. County base maps. ~r0vide-d by 
the Education Resources Commission of the Gov- 

ernor's Office, werP used in conjunction with 
location data to  conlpi l~ an accuraw inventory of 
rnlneral producers. The maps and invenlon, coni- 
pilarions are on open file at the Bureau of Economic 
Gealoqy. 

The final report was transmitted to the Educa- 
tion Resources Commission. Governor's Office. on 
August 31, 1976. 

MINERAL PRODUCTION I N  TEXAS 
Thomas J. Evans, in cooperation with the staff of 
the U. S. Bureau of Mines. 

This project involves the annual compilation of 
Texas mineral production data and other mineral 
information. During 1976, a report on 1975 produc- 
tion of industrial minerals in Texas was prepared for 
publication in the Texas chapter of ,the U. S. Bureau 
of Mines "Minerals Yearbook 1975." A preprint of 
the chapter is expected to be isstled as a Bureau of 
Economic Geology Mineral Resource Circular, "The 
Mineral Industry of Texas in 1975." Compilation of 
Texas mineral production data is a continuing 
cooperative program between the Bureau of Eco- 
nomic Geology and the U. S. Bureair of Mines 
providing information on Texas' mineral economy. 



- Dr. Ch l i r l~~$  Worjdtui l  chec. > :I,!, ,.. tr-;l,~l;n ion 
of t h m  Kp l~da l l  Crjunty land rvsuurces I:larl. 

LAND RESOURCES OF KENDALL 
COUNTY, TEXAS 
Charles M. Woodruff, Jr.. Robert A. Morton, and 

p '.- 0 - E. G. Wermund. 
y;:J- A land msources rnap of Kendall County has 

,. . + ,  I . * *  . , bmn prepared as part of a Bureau contract wlth 
Kendall County. The map (sc,ale 1 :125,000) rs 
rnodiiied from unnc~blished rnappinfl by Robert A. 
Mortoq and Chqrl~q rvl Wlnnrlr ~ ~ f f .  .J; T ~ P  nrolpct IS 

" 1 sch~duled for corr~pl~tkon a t  y ~ a r ~ n r l .  - - o : ~ ,  .r Thu rnap shows the locarton of sensltlve lands 
1 :*: :T such as arpas of recharqe to the Edwards aq~r~frr .  It 

dr-:lirnits potentially hazardous areas such as stream 
bonoms subjcct to frequent or occasional flooding. 

1 Also mapped are other features of the terrain or 

4 substrate illat niay n t p n n  to Imp)- iniital~ons on 
human actlvltles. 

LAND RESOURCES OF FAYETTE COUNTY. 
TEXAS 
Charles M. Woodruff, Jr., and Thomas 6. Gustavson. 

A [and resotbrces map of Fay~tte Cor~ntv has 
been p r ~ p a r ~ d  a% part of a Aurenir contract w ~ t h  the 
Tfxas Drpartment of Cornmun~ty Affairs. The niap 
(sralr 1 125,0001 15 rnod~fied, In part, rrorn ex~slirrq 
unpubllsh~d mapping by Charles M. Wooclruff, Jr., 
and Thomas C. G~rstavson. Add~trorlal aerlal photo- 
qraphrc study augmen~ed ex~stlng mapplnq. Thls 
rnap shows I ~ P  lorationr a f fw t~ r l  by actlve pro- 
cesses such as flood1 ng. I t  also shows sensltrve lands, 
such as aqwfer recharge zones, and areas thar havn 
h w n  rntenslvely used and altered, sllrh as p ~ t s  and 

Kendall County is irr the Central Texas Hill 
Country about 20 miles north of San Antonio. 
Population influx from this nearby metropolitan 
arfia is posing new possibilities as well as problems 
for Kenditll County. Many of rhese problems and 
poss~bil it~as can be more fully undcrstooc in terms 
of natural features of the land. I t  1s the pclrpose of 
this rrlap to show how the land in Kendall County 
varles irorn prate to place, and what tl-his varcation 
tneans to the people who use the land. Two 
workshops are to h ~ !  held in Kendall County .lo 
transfer the map informat~on to  corlcerned citi7ens. 
In addition, the Bureau of Economic Geology will 
prov~de ongoing consultation to county officials in 
the use of Ihe man. 

quarries. The map and a br~ef reoort will be published as 
Foirrteen units make up t h ~  land resourms rnap par, of thp Land Resources Laboratory series. 

of Faycttr County, whlch is lomted on the Golf 
Coastal Pla~n about halfway between Austrn and 
Houqton. The map and accompanying explanat~on 
have h e n  presented to citizens of the county In 
order lor thew to better undersrand the natural 
factors that present ~ ~ S S I ~ I ~ I ~ I R S  for or POSE prob- 
lems w ~ t h  various uses of ttie land. Two workshops 
were convened rn Fav~tte Countv by Bureau per- 
sonnel ancl by members of I ~ F  Department of 
Cornmun I ry Affairs. These workshops are Intended 
to translate and d~sseminate 1 he map-based infor ma- 
tron In a nontechnical format to  ~nterestd local 
c~ ti7ens. 

The map and a br~ef report will be published as 
part of the Land Rmources Laboratory Series. 

ENVlRONMENTAL GEOLOGIC ATLAS 
O F  THE TEXAS COASTAL ZONE 
L. F. Brown. Jr., project director, Thomas J. Evans, 
J. H. McGowen, W. L. Fisher, and Charles G. Groat, 
assisted by Anita R. Trippet and Bonnie R. Weise. 

Essentially completod. rhis arlas serles com- 
prises .wen publications covering seven areas of the 
Coastal Zone: Galveston-Ha~.jston (19721, 
Beaumont-Port Arthur (7973). Bay City-Freeport 
(19761, Port Lavaca (19761, Corpus Christi (19761, 
Kingsville, and Brownsville-Harlingen. At yearcncl, 
iexts for [he Kingsvillt: and Brownsville-Harlingen 
areas wRre in preparation; maps for ttiose areas have 
been prinred. Each atlas of the series consists of a 

descriptive text, a basic environmental geologic map 
(scale 1 : 125,000), and eight special-use maps (scale 
1:250,000). All maps are multicolored on a 
spec~ally constructed base. 

The Environmen,tal Geologic Atlas of th~: Texas 
Coasral Zone is the prcduct of an extensive study 
conducted by the Bureau of Economic Geology 
during the past 7 Vears. The entire Atlas covers 
approximately 20,000 square miles of the Texas 
Coastal Zone within an area extending from about 
the 5-fathom line offshore to 50 miles inland. 
Mapping was accomplishd with the use of detailed 
photographir mosaics, tr?pngrqphir map?, and 
ex~sting maps of many types. Photomapping was 
supplement& by many hours of low-level aerial 
reconnaissance and selected field studies. The 
special-use maps were derived frorn basic mapping 
and from compilation o i  diverse existing data. 

The Environmental Geologic Atlas of the Texas 
Coastal Zone was designed to provide a thorouqh 
inventory of natural and man-made resources and to 
sene ar a basic docurrlent in planning, dwelopment. 
and conservation of the Texas Coastal Zone. I t  
provided m~rcli of the basic data for the Coastal 
Management Prograrri directed bv rhp General Land 
Office of Texas (1974-19761, and i t  continues to be 
a principal source of information for citi~ens, firms, 
and governmental agencies involved in coastal zone 
problems and programs. The current investigation of 
submerged State lands being conducted by the 
Bureau of Economic Geology will complete the 
total assessment of the coastal environments and 
land rwources o t ~ t  to the offshore 3.league 110.2 
miles) line on the continental shclf. 

LAND RESOURCES OF TEXAS: 
MAPPING AND CLASSIFICATION 
Robert S. Kier, L. E. Garner, L. F. Brown, Jr., 
assisted by Barbara A. Herber, Jon P. Herber, 
Leslie P. Jones, Mary J. Pieper, Anita R. Trippet, 
Bonnie R. Weise, and Sandra L. Waisley. 

The project, Initiated in April 1972 with partial 
support from the Texas Water Development Board 
ancl the Division of Planning Coordination, Off ice of 
,Lhe Governor, is designed TO provide a statewide 
classification of Texas lands. A wall mao (scale 
1:500,000) will show distribution of the various 
land rypes and their natural capacity to sustain 
diverse kinds of land uso. This statewide analysis 
complements detailed envi ronmental mapping pro- 
grams of the Bureau of Economic Geology and 
provides a reglonal technical base for land and 
natural resource cnnse~atiori and development. 



The clil~sification includes 77 land capability 
irriits h r ~ a d l v  grouped as ( 1 ) hydrorlec>logic units, 
(2) rnineral land unirs, (31 physical prunerties ~ ~ n i t s .  
(4) g~omnrphic units and structural features. 
(51 act ~ V F !  process units, (61 hiologic units, 
17) subaqueous coastal imits, and (8) man-made 
units. Each o l  the 71 capability units is indicated hy 
a unique color and synibol on a U. S. Geological 
Survev tnoogtaphic, physical, and cultural base lnaa 
(scalp 1 : 509,000). A legend-inrl~rdirig 1 1 cc)lar 
inset rnaps depicting such features as regional 
phvsiography, general~zed soils d~stributiun, climate, 
and major drainage haeins-and a table del ineat inq 
natural suitability, economic potential, and lirn~ting- 
us? factors will be included on the map. The 
accompanying text wf l l  contain numc?rous tables 
showir~q characteristics of each resource oni t, areas 
of t h ~  resource uriits hy collnty, arid kinds of 
sperial-use maps that can be derived from the land 
resource map. As an example of the kincl af 
spc!c:ial-use map thxt can be derived, the Rurea!~. in 
r:c~nji~nrtinn with the Texas Water Quality Hoard 
and the Texas Department of Health Resources, 
produced a gl~ide to tlia suitability o.f various arms 
of thr! Staip for solid waste disposal. A hand-colored 
map chow~nq four categories of units was prepared 
f u r  thv Texas Dspartrn~n t of Health Resources. 

A scribed, hand-colored copy of the "Land 
Resources of Texas" map was completed in 1874. 
Color separation nf the nortileast anrl southcast 
quarlrants, preparatory to print~ng. was cornpletad 
In 1976. Color separntinn of Ihe remaining two 
quadrants was in proqrrs~. 

THE GUADALUPE-SAN ANTONIO-NUECES 
RIVER BASINS REGIONAL STUDY 
E. G. Wermund, project director, Robert A. Morton, 
Richard L. Andersen, Joyce M. Basciano, L. E. 
Garner, Thomas C. Gustavson. and Charles M. 
V loodru f f ,  Jr., assisted by  Gwendolyn L. 
Macpherson, Scott A. Holden. Elizabeth D. Orr, 
Richard T. Martin, and Bruce R. Van Allen. Cartog- 
raphy by Richard L. Dillon. 

T l i~s  long-term project i s  a compr~hensivr: envi- 
ranniental geologic analysis of 30.558 square miles 
of ttio Nueces, San Antonio. Gi~adalupe, arid Lavaca 
river basins of South T~xas. 11 was initiated in  June 
1972 under contract with the Texas Warer Develop- 
ment Board. 

The first phase of the project was cnncerned 
with an area that inrludas thp sout'hern Edwards 
Platmu and Cretaceous coasral plain. The region is 

Man-made structures. such as th~s htghway, at 

of prime envirnnrr7en:al ~ignificance as it includes 
rhe recharge and productivri areas for the s~bs~trtace 
Edwards Llm~s?one acluifer. which suuulics water to . , 

near1 y onr rnilliori p ~ o p l e  in mptropolitan 
San Antonlo, San Marcos, New Braunfels. Iiondo, 
and Uvalde. The aquifer also supplies irriqation 
water for nbot11 2.000 square miles of croplands. 

In  the second phase. maas showlng environ- 
mental geology. biologic assen?blages, slope, and 
mineral and enerqv resources (except sand and 
gravel resources) were co rnp l~ t~c l  for the area of 
Cre!aceous suhstratc. The map data were compiled 
on topoqraphic sheets (scale 1.24.000) and con- 
trolled aerral photoqraphic prints nf the same scale, 
ai~gniented by stermscopic pairs of black-and-white 
photographs (scale 1:A0,000). Interpretations werr! 
checked both on t h ~  ground and by means nf 
low-level flights. 

Irr 1974, environmental geologic rnaoping in- 
cluded areas having Tertiary and Pleis?orene sub- 
strates. Those areas are ~mportant as they include 
sF!veral major and numqrous minor sand aquifers. 

I 

.e subject to damage or loss n f ood-prone areas 

Therefore, manv recharge (or rnfi l~ratinn l sones are 
critical elements in the environmen,tal mapping. The 
most imaortanr sand a q u i f ~ r  is tlin Carrizo-Wilcnx 
aqi~ifer. which extends over abour 10,000 square 
miles (includinq both the infiltration and produr:t~ve 
son~s). The aquifer yields potable watcr i o  siqhl or 
more of l h ~  prominent corlirnunities in South 
Texas. I n  recent years, there also has been an 
increasing dernand for irriqation water from the 
Ctrrrro-Wilcox sand aquifer. 

In  1975, niappinq and initial cartngraahy were 
com~lcted for ?he r e q i ~ n  of Terriary ant1 Pleistocene 
substrates. Avarlablp rrraps are hand colored on 
stahle plastic sheets. The erlvirorrmental genlngic 
arid slope maps arc drawn at a scale of 1 : 125,000. 
The derivative maps of active processes and phvsical 
materials and also the maps of biologic anernblagcs, 
economic resources, snd land use art. drawn at a 
scale 01 1:250.00@. The  bas^ (showing culture and 
drainage) that was us& for thew maps was prepared 
from U. S. Arrny Map Service maps. 

In  1976, final cartographic work was completed 



for m a p  of the environmental geologv, physiml 
materials, act ivs processes, slopes, and economic 
geology. Maps of bioloqic assemblages and land use 
were in  final stages n f  cartograpt~ir: editing. The 
up-to-date land use map was compiled f rom data 
ohtained from recent I f  97610751 color-infrared 
pho~nqraphv (scale 1:120,000). I t  includes approxi- 
matel y 20 map uni 1s. 

Each map c,aregorV consists o f  16 sheets. 
Individual sheets are bounded by l o  of longitc~de 
and 1" of  la t~ tude unless S L I C ~  a quadrangle would 
contain onlv a small port ion o f  a liver bas~n, Sheets 
show~ng smaller areas arr! 1.1sed to  depict these 
wriions. On the so~rt  heast margin nf lhe  region. 
areas included in another of this Bureau's rnapping 
projects, the Environmental Grnloqir: Atlas of the 
Texas Coastal Zone. wre not remapped. 

The hand-col nrerl maps wi l l  br! deposited at tho 
Texas Water Oeve loom~n t Board and wil l  be avail- 
able far study by i nterrsterl persons. Topographic 
maps (scale 1 :24,000) and control led photoqraphic 
mosaics w i t h  original compilation ancl intarprriat ion 
wil l  remain at iht! Rureau o f  Economic Geology. 
These data are exp~c red  to he the bases for  
nurrlsrous Bureau rrpurts in  the f u t ~ ~ r e .  

FRACTURE ZONES OF THE SOUTHERN 
EDWARDS PLATEAU 
E. G. Wermund, assisted by Raymond C. Leonard. 

To gain an understanding nf the vertical move- 
ment nf water in  the recharge and productive zones 
of the Edwards Limestone aquifer, a project was 
initiated In 1973 t o  map surface fraclures (linea- 
tions] in the sou thsrn Edwards plate at^ and Cre- 
taceous coastal plai n-an area that includes 177 
quadranqles (7.5-minute). As surface fractures or 
lineations provide passageways for rainwater and 
other surface water t o  miter and recharge the 
ur~dergruurid aqu~fer s, rt~ust: ale& ~ ~ 1 ~ 1 1 d ; l i i l l g  greai- 
est concentrations of lractures are the areas of 
highest infiltration. The Fracture data are of itnpor- 
tance in  locat ~ n y  recharge zones, and they supple- 
ment the enviror>rnenLal qeologic mapping. The 
quantitative fracture dala w i l l  be an essential parr of 
the Texas Water Development Board carnputer 
model o f  the Edwards Limestone a q ~ ~ i  fer. 

I n  1974, all the mapped fracture znnes (linsa- 
lions) i n  the soi~thern Edwards Plateair and Crv- 
1-aceous coastal plain were digi ti7ed at the Texas 
Water Development Board and made available fo r  
computer (~rocwsincl. Pr~ l iminary  progr;lms rwrp  

wr i t ten to calculate the number and length of 
fractures per unit area and also the number of 
fracture intersections per uni t  area. A n  additional 
program described orianration o f  f r x t ~ ~ r e s  i n  each 
7.5-minute quadrangle bv rnnans o f  rose diagrams. 
Al l  known caves were located, their orientat ion 
meas~.~red, and the data encoded for computer 
processing: water levels and production data fo r  all 
ground-water wells in the Edwards area were l o c a t d  
andencoded. 

In 1975 and 1976, computer programs to  
display the incidence and orientation of fracture 
7nnm fnr thn entire r ~ o i n n  were finalized. Cornoari- 
son of the various types n f  fracture displays w i th  
tw ton i c  elements, karstic features including caves, 
and ground-water p rod~ r r t i on  resulted in  four 
reports on fraclure zones in  the southern Edwards 
Plateau, Texas. They are: part I, mqior~al distribu- 
t ion of fractures and their relirtion to tectonics and 
caves; part I I, a test t o  predict regional movement of 
groonrl water through fractured carbonate rocks; 
part 1 1 1 ,  8 comparison o f  fracture patterns and 
post-Paleozoic structural features; and part IV ,  local 
variations in  the incidence and n r i~n ta t i on  o f  
fvacturp zones. Al l  rrpnrts are on file a t  the Texas 
Water Development Board and w ~ l l  be p~~blrs l iWl as 
po log i ra l  circulars by the R L I ~ P ~ U  o f  Econorn~c 
Geolngy in  1977. 

LAND AND WATER RESOURCES O F  THE 
CORPUS CHRISTI AREA 
Robert S. Kier and William A. White, assisted by 
Sandra L. Waisley. 

This prolecl was initiated in 1972 as part of the 
B~rreau's work w ~ t h  a university-bawd niul t i -  
dkciplinary research effnrr, Criterra {.or Coastal 
Zone Manaaei.r~ent, describec-I In t h ~ s  Annual Report. 
The project i s  n ~ a r i n g  completion, and a reprlrt is to 
~ I E  iss~.~ed as part nf  the Hurail~r's Larlcl Resources 
Laboratory SC~IRS. 

Thirty-nine rlatural land ancl water reqnurce 
units were delineated in the Carpus Christi area, 
which encom~asses Nueces, San Patricio. Aransas, 
and Refugio Co~~nt ies.  T ~ P  units are d ~ p i c t a d  on a 
full-color map at  a smle of 1 :125,000. Also 
~ndicated on the map are topoqraphy, culture. ~ ~ r h a n  
areas, and l ineal ions (tloted on  aerial photographs) 
tha: may represent fracture rones or potetitiallv 
ac t~v~ !  faults. Texts and tabular descriptions accorn- 
panying the map presenl geological and biological 
origins, d is t r ih~~t ton,  and relationship o f  the ~.rnifs to 
adjacent land and water areas. Natural sk~itabtlity for 
use and potential hazards ( t o  persons and the 



environmsnt) associated with the use of the land 
and water arms are detailed. 

Two aspects of natr~ral environmental carrying 
capacity are emphasized: ( 1 )  quantification of 
physical properties of land resource units, and 
(21 the hydrog~ologic character of the units. Soils 
test data obtaind from various public agencies and 
private firms provided a rnmns to determine repre- 
sentative values for important physical pararnefers, 
such as tho* LJS& to assess foundation strength and 
permeability. Water-welt dara collected by the U. S. 
Gealogical Survey and Texas Water Dwelopment 
Board forrnd the basis for determining the distribu- 
tion and quality of ground water in the Corpus 
Christi area (data derived in part from Master of 
Science thesis work by Dennis L. Bell and James T. 
Woodman). The map has been printed and the text 
is expected to be completed in early 1977. 

CURRENT LAMO USE MAP AND ENVIRON- 
MENTAL CONSTRAlNTS MAP. 208 PLANNING 
AREA FOR PARTS OF ARANSAS. NUECES, 
REFUGIO, AND SAN PATRlClO COUNTIES 
Thomas C. Gustavson, E. G. Wermund, Scott A. 
Holden, Elizabeth D. Orr, and Bruce R. Van Allen. 

Th~s project was initiated and completed dur~ng 
1976. One of its aims was to provide current land 
use mapping (11 tilizing 1975 aerial photographs) of 
1,137 square mites within portions of Aransas, 
Nueces, Refugin, and San Patricio Counties. The 
area also was mapped to produce an environmental 
constraints map, essentially describing land areas in 
terms of their physical character and their suit- 
ability as waste disposal sites. The maps and a 
statistical summation of the area covered by the 
map units were preparad for the Coastal Band 
Council of Governments. A workshop to instrucr 
council planning and management personnel in the 
use of the maps was presented in Corpus Christi at 
the termination of the project. 

Str ip mining wi th  
concurrent reclamation-typical 

of East Texas lignite mines 
( i n  Geological Circular 76-2. p. 3) (above right). 

LAND RESOURCES AND ENVIRONMENTAL IMPACT, EAST TEXAS LIGNITE BELT 
Christopher D. Henry, Ernst H. Kastning, and Shirley M. Seagle. 

Initiated in 1974 under contract with the U. S. (scale 1 :24,000) were compiled from air-photo 
Geologirsl Survey, the project is concerned with interpretation for an area extending from the 
provid~ng a geologic mining inventory of the exten- Colorado River to the Trinity River and containing 
sive lignite belt in East Texas and with evaluating outcrops of the Wilcox Group and Carriro Sand. 
environmental and economicaspectsof exploitation Mappable units were derived from studies of the 
of these lignite deposits. Object~ves of the project substrate, geoloqic processes, geomorphology, and 
are: ( I )  preparation of a suite of environmental bioloaic assemblages. Interpretations were checked 
geologic and land use maps for the lignite belt; in the field and compared with existing data such as 
(2) location of historical, operating, and planned geologic, soil. and flood-prone-area maps. 
lignite strip mines; (3)  measurement of the physical During 1976, envi ranmental geologic maps 
and chemical properties ot overburden and evaltia- (scale 1:24.000) were compiled for an area con- 
tion of its reclamation potential; and (4) examina- taining the sairle stratigraphic inlervals and extend- 
tion of systernatic mapping of sedimentary facies of ing frarn the Trinity River to the eastern edge of 
overburden as a predictiw tool. Franklin County. Mapping procedures estahl~shed 

During 1975, environmental geologic maps earlier were used. Supplemental work included 



{ I  ) descriprians of the flora in the southern half of 
rho study reqion, (23 descripTions of algae occurring 
In stream< that drain the actively mined areas, 
13) trEice ~lernent analvs~s of consumed algae, and 
(4) collection and chemical analysis of more than 
1QO wdter samples from streams that are outside of, 
but adjamnt to, mined areas. By yearend, three 
reports had h e n  p~~bl i~hed.  

As a result of rwognired expel-rise developed 
during the flrst 2 years of the investigation. project 
sciantrsts have sewed as ad hoc consultantr, ro the 
spvsral Texas agencies havinq direct legislative man- 
dates io evaluate environmental aspects of surface 
mlnlng. 

Project plans for 1977 are. (1 ) to complete the 
environmental geologic mapping of the Wllcox- 
Carrlsn outcrop belt between the eastern edge of 
Franklin County and the TexacArkmsas boundary, 
(2) tn measure and evaluate watcr qriallty nF repre- 
sentative Frrmms of the entire region, and (31 to 

I 
prepare a reyonal base map and ini! late scrlbrng and 
color separallon. 

IDENTIFICATION OF ECOLOGICAL IMPLICA- 
TIONS OF DEVELOPMENT OF GEOTHERMAL 
ENERGY FROM THE GULF COAST GEO- 
PRESSURED ZONE 
Thomas C. Gustavson, project director, and R. Mills 
Tandy: Faust Parker and Donald E. Wohlschlag {The 
University of Texas Marine Science Institute). 

This study 1s an ~nterdtsc~ptinarv approach to 
evaluate types and extent ot er~v~tonrnental Intru- 
sions that could result from the dcvelnpmsnt of 
geo t her ma1 rpsaurces along the Texas and Loui~iana 
Gulf coast. This proiect was initiated in Octoher 
1976 and 1s s~~pnorted bv the F lsh and Wildllfr 
Service, U. S ,  Dspartnieni of thp Interior. 

The Bureau of Economic Geology ts assessing 
terrestrial impacts, providbnq an overvlew of 
iacilltres and ancillary sVsPerns assoclatd w ~ t h  geo- 
thermal prnductlon. The University of Texas Milr~nc 
Sclencc! tnstltule is assessing potentla1 1ntril6lnn.s 
In to rr~arine and coastal bay environments. 

I Thomas C. Girstavson and R. Mills Tandy of thp 
Bureau of Econornlc Geoloy arg  valuating the  
pntentiat terrestrial i rnpa~ls;  Fausc Parker and 
Donald E. Wohlschlag of the Marme Sctencp in st^. 
ture are evaluatirlg marine and bay ~mpacts. 

CRITERIA FOR COASTAL ZONE MANAGE- 
MENT IMETHODOLOGX TO EVALUATE IM- 
PACTS OF ALTERNATIVE POLICY DECISIONS: 

APPLICATIONS IN THE TEXAS COASTAL 
ZONE1 
Robert S. K i e r .  project coordinator, E. G. 
Wermund. principal investigator, and William A, 
White, assisted by Sandra L. Waisley. 

During 1971, a multidisciplinary team of 
scientists. engineers. and economists was formed at 
The Universitv of Texas a t  Austin under the 
auspices of the Division of Natural Resources and 
Environment. The r~smrch team was charged with 
outlining criteria for land and water managcment nf 
the Texas Coastal Zone and establishing a mothod- 
oloqy by whlch the environmental and econonlic 
consequences of managcrnent policies can be 
assessed. The team began work in early 1972 under 
funding from the Coastal Resource.es Management 
Program of the Division o f  Planning Coordination, 
Olfjce of the Governnr (transletred to  Governur's 
Budget and Planning Office). In dune 1972, the 
nroject received a 2-year grant from the RANN 
(Research Applied to  National Needs)  Prograrn of 
the Nariotml Science Foundation; the grant was 
augrn~nted by funds from the Office of the Gover- 
nor. In 1974, renewal proposals were successful, and 
fi.rnding was secured for an additional 2 years. Work 
on the project was completed in the summer of 
1976. 

In addition to Bureau of Economic Geology 
stalf members, participants in the niultidisciplinary 
research team were: E. Gus Fruh, project dirwror, 
J. F. Malina, Jr., and James E. Dailey (Department 
of Civil Engineering and Environmental Health 
Engineering Laboratories!; Carl H. Oppenheim~r 
(Marine Science Inst~!ute): Kingsley E. Havnes I LBJ 
School of Public Affairs): and Herbert Grubh (Texas 
Warer Dmelopment Board). 

During 1976, the research team completed a 
study of  community dwslopmanr and nubl ir: park 
utili7arion i7n Mustang and northern Padre Islands. 
T ~ P  Bureau of Economic Gsnlagy: ( 1 l prepared, 
with tthe PO~I Aran~as Marinc? Labaratow, an 
updated land and water resource map st a wale nf 
I -24,000: (2) docuni~nrr?d historical shoreline 
chilng~is of Gl~l f  and bay. including dirwtlons and 
rates of change; (31 establish& standards by which 
dunes can be evaluated in terms of importance and 
identified crltical dune areas: ( 4 )  determined natural 
stability nf certain envirnnrn~nt~ (inclr~dtng grass- 
flats, marshes, and washover channels) and inter- 
preted h~storical changes In those environments; and 
(5) delineated h istoric:al land use patterns and asso- 
ciated chanqes in natural environments. A r'eport orr 

the study was issued by the RANN research team. 
The Bureau's portion will be issued as a separate 
Bureau wwn ~n 1977. 

In 1975, current land use and resource capa- 
bility units of land and water were mapped for 
Carveron, Hidalgo, and Willacv Counties. Based on 
estimated 1990 sratistics, the impact of an increased 
population on land use and resource capability was 
estirnared. A report on ths Lower Rio Grande 
Valley was issued by the RANN research team. The 
maps are on open file at the Bureau; separate 
hand-colored maps w r e  prepared for the Lomr  Rio 
Gr~ride Develuptnent Cuun~il. 

Finally, during the last year of work, the 
research Team prepared several kinds of final 
reports, incli~ding (1  ) a comprehensive description 
of the methodology, (2) complete doc~~msnration 
of all analytical tools used, (3) executivs and lay- 
man's surnrnaries of all work accomplished, and 
(4) technical summaries of the analytical pro- 
cedures. Specific reports in which Bureau staff were 
authors or cuauthors are given elsewhere in this 
Annual Report. Robert S. Kler served as editor for 
most of the RANN reports. 

REACTOR SITING HAZARDS: FAULTING AND 
FAULT ACTIVATION IN THE TEXAS COASTAL 
ZONE 
Charles W. Kreitler, assisted by Dawn G. McKalips. 

This prniect is a continuing, comprehensive 
investigation of the interrelationship of ground- 
water withdrawal, oil and gas production, land 
subsidence, and fault activation in the Texas Coastal 
Zone. The r~search is coriducted with partial 
funding from the U. S .  Geological Survey. 

The study, to  date, shows that all active faults 
are assoclatwl with lluid prodiictinn. A deta:led 
ground-water production map of Harris and 
Galveston Cnunties has been pr~pared. Horizontal 
resistivity profiles, pr~parad wirh Texas Water 
Dweloprnenr Board quipmerit, appear ro he pltec- 
tivc tools for identifying active faults. 

One report (Bureau of Economic Geolcqy 
Report of Investigations No. 65) on lineations and 
faults in the Texas Coastal Zone and another 
(Buwat~ of Economic Geology Research Note 
No. 5) nn fault control of land subsidence in Harris 
and Galveston Countips were publishecl in 1978. A 
cornpret~ensive mporr on tlie relationr!iip of fa~rlring 
and suhsidenr:e to qround-water and 011  rid qss 
producllon in the Texas Coastal Z o n ~  waq in 
preparation a t  yearend. 
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GEOLOGIC MAPPING 
GEOLOGIC ATLAS OF TEXAS 
V~rg i l  E. Barnes, project director, L. F. Brown. dr., Robert S. Kier, 
Arthur W. Cleaves l I, and Anita R. Trippet. Cartography by 
James W. Macon, Richard L. Dillon, and Dan F. Scranton, 

A new geologic mau of Texas. showing the extent of out- 
cropping rack units, is being pub1 ished as a s~ r i ss  of separate map 
shects. Each sheet 1s printed in multicolor on n topographic base a t  a 
scale of 1 :250,000 (1  inch on the map represents almost 4 milm I. 
Mus~ of the sheets pertain to areas within 1" of latitude hy 2' of 
lonqitude, but some incrude laryer or smaller area?. Current plans cell 
fur the publicatinn of a total of 38 separate map sheets. 

Twenty-seven of the sheets: have been issued, 
including the Laredo, McAllen-Brownsville, 
Brawnwood, Pecos, and Hobbs Sheets pub1 ished In 
1976. At vearend, the Crystal City-Eagle Pass, Del 
Rio. Clovis. and Marfa Sheets were in the color- 
separation phase in the cartographic section. Other 
st~eets were in various stages of completion as 
ind~cated on the index map. Only small areas on 
the Llano, Fort Stockton, Wichita Fal Is-Lawtan, 
and Tucumcari (New Mexico part) Sheets had not 
been qeolqically mapped by rhe close of 1976. 
The geologic allas project is expected to he 
completed in 1978 or 7979. 

GEOLOGIC Q'UAORANC'LE MAPPING 
IN CENTRAL TEXAS 
Virgil E. Barnes and cartographic section. 

The project involves gmlogic mapping of 
quadrangles In Central Texas, including portions of 
Blanco, Burnet, Gillespie. Hays, Kendal!, Kerr. 
Ki  mble, Llano, Mason, and Travis C o ~ . ~ n t i ~ .  f z  was 
initiated in 1939 and wil l  continue until al l  of the 
remaining maps ere published on U. S. Geological 
Survey topographic bases at a scale of 1 :24,DO0. 

EXPLANATION From 1952 to 7956, ths 8ureau published geologic maps with 
accompanying texts of 20 of the quadrangles. These early maps were a PUBLISHED OR IN PRESS 
printed in rnult~coior on planirnetric bases a t  a scale o f  1.31 ,WO. 
Three of these original 20 maps have since been republished in D COLOR SEPARATIDN !N PROGRESS 
multicolor on U. S. Geolagical Survey topographic bases at a scale of 
1:24,000, and tour additional geologlr: maps of quadrangles in the 0 SCRIBIP~G COMPLETED 

area have been published on similar topographic bases. 
At yearend, the Cap Mountain, Click, Dunman Mountain. FIELD MECKING COMPLETED 

Howell Mountain, Pedernaies Falls, and Round Mountain Quad- 
rangle maps had been scribed by the carrographic section. The FIELD CHECKING IN PROGRESS 

Hammets Crossing. Marble Falts, arid Spicewwd Quadrangle maps 
w r e  ready for drafting. Field work has been completed on the 
Longhorn Cavern Quadrangle, but the accompanying text  has not 
yet been written. 



CONTRACTS 
AND GRANT SUPPORT 

The Burrall t-d El-onu~rltc Geology maintains 
formal and informal cuoperative arrangements with 
several governmental entitles. A part of rhe Bureau 
research program is supported by contracts and 
grants with State agencies, local units of yovern- 
ment, and Fdera l  agencies. Contracts and granrs in 
effect during all or part of 1946 include: 

C r t t e r~a  fo r  C o ~ t a l  Zone Management 
(Me;liodology 113 Evaluate l rnpacts of Al ternaiwe 
Policy Dec~stons: Appl~cat~ons rn the Texas Coastal 
Zone): project supported by fdarional Science 
Foundation, Research Appl led to National Needs 
Program (RAN N I, and Governor's Budget and 
Plannlng Office. 

Delineation of Compos~te Resource Areas w~ th -  
In Coastal Warers and Shorelands project supponed 
by thp Texas General Land Office, Coastal Manage 
ment Proqram. 

Dev~lopm~nt of a Model Coas~al Natural 
Hazards Disclosure Staterrtent project sk~pporred bv 
Texaq Coastal and Mar~ne Counc~l. 

Environmental Aspeas of Geothermal Energy 
Production: project supported by U. S. Ensrqy 
Research and D~velopment Administration and 
Center for Energy Studir!r of The University of 
Texas a t  Austin. 

Envirnnmental Geology of the Austin Area, 
Texas: project suppnrted, in part, by the City of 
Austin. 

Evaluation of Mineral Production Values in 
Texas School Districts: project supported by Office 
of the Governor of Texas, Eduration Resources 
Commlss~on. 

Geologic: Atlas of Texas' project s~rpported, in 
part, by Texas Water Dcuelnpmm I Board. 

Geology of State-Owned Submerged Larids. 
project sclpported by Texas General Land Offlce. 
Coastal Manaqernent Proqram. 

Gude to Natural Su~tab~ l~ ty  nf Land Areas In 
Texas for Sol~d Waste D~spowl project supported 
hv T ~ x a s  D~par t rn~nt  nf Health Resources 

Gulf Cnast Liqntt~. Gmlngy, LJtlli7ation. and 
Environmental Aspects: conference supported, in 
part, by U. S. Energy Research and Dev~lopment 

Administration and National Science Foundation. 
Research Applied to National Needs Program 
(RANN). 

Identification of Ecological Implications of 
Development of Georhermal Energy from the Gulf 
Coast Gsopressure Zone- project supported by Fish 
and Wildl~fe Service, U. S. Department of the 
Interior. 

In Situ Gasification of Texas Lignite: project 
supported, in part, by National Science Foundation, 
Research Applied to National Needs Program 
(!?ANN). 

Land Resources and Environmental Impact, 
East Texas Llgn~te Belt. project supported by U. S. 
G~ological Survey. 

Land Resources of Fayette County, Texas. 
project supported by Texas Department of Com- 
munity Affairs. 

Land Rmources of Kendall County. Texas: 
project supported by Kendal l County. 

Land Resources of Texas: project supported, in 
part, by the Governor's Budget and Planning Office. 

LANDSAT l nvestigation for the Texas Coastal 
Zone: project supported bv National Aeronautic5 
and Space Adrninistratlon. adni~nistered throuqh the 
Texas General Land Office. 

Mineral Resources and Mlned Land Reclamh 
tion, City o i  Dallas propa supported by City of 
Dallas. 

Nitrogen Isotopes in Surface Waters and 
Ground Waters o,f Central Texas: project supported 
by National Science Foundation. 

Reactor Siting Ha7ards: Faulting and Fault 
Act~vation in the Texas Coastal Zone: project 
supported, in part, by U. S. Geoloqical Survey. 

Reconnaissance Geothermal Resorlrce Assess- 
ment of the Rio Grandr? Valley, Trans-Pecos Texas: 
project supported by U. S. Energy Research and 
Develnpment Ariminist ra tion. 

Resource Assessment of the Geopressured 
Geothermal Resourc?es of the Texas Gulf Coast: 
pmlect supported by U. S. Energy Research and 
Devaloprnent Arfrninistration. 

Sediment B~ldget of F ~ i l f  Shoreline Galvmton 
Island: project supported, in part. by National 

Oceanic and Atmospheric Administ rat ion Sea Grant 
Program, administered Ihrough Texas A 8E M 
University. 

Selection of a Geopr~sured Geoth~rmal Test 
Well Site, Texas Gulf Coast: project slrppond by 
U. S. Energy Research and Development 
Adrriinistration. 

Uranium Potential and Genetic Stratigraphy of 
the Triassic Dockum Group of the Texas Panhandle: 
p ro i~c t  supported. in part, by U. S. Geological 
SUN~Y, Uraniurn/Thorium Branch. 

Uranium Potential of the Catahoula Formation, 
Texas-A Stratigraphic. Depositional, and Geo- 
chemical Evaluation: project supported hy U, S.  
Energy Research and Development Administration. 

Waste Disposal Suitability and Current Land 
Use Maps, Corp~~s Christi Area: project supported 
bv Coastal Bend Council of Governments. 
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LAND RESOURCES LABORATORY 
The Land H.soi~rcas Laboratory of the B ~ ~ r c a c ~  

of Ec:onom~c Geoloqy was crmted in 1974 to 
establish a continuing program of land resources and 
environmental research at The University of Texas 
at Austin. The Laboratory is a natural outgrowth of 
the special land and geologic resource studres begun 
in 1967 by W. L. Fisher and L. F. Brown. Jr. These 
initial s t t ~ d i ~  culminated in the Bureau's Environ- 
m~nta l  G~alogir: Atlas of the Texas Coastal Zone. 

Thomas C. Eustavson is the Acting Coordinator 
of the Land Resources Lahoratory. This administra- 
tive position nrries the responsibilities of an asso- 
ciate director of the Bureau of Economic Geology. 

The Land Resources Laboratory has completed 
projects in the following areas: ( 1 )  regional and 
statewide land resources inventories; (2) comprehen- 
sive ~nventories of major critical areas; (3) evalua- 
tion rsf land areas associated with major waTer 
resouroes; (4) weluation of hazard-prone lands: 
(5) studies of unique mineral and agricultural lands; 
(6) co~rncils of government land resource inven- 
tori-: ( 7 )  county land resourrR inventories; and 
(8) srudies to investigate management criteria in the 

Coasial Zone. 
As pan of its service function, the Lahoratory 

has participated for the last two years wrth Texas 
State agencies in formulating a remot~sensing plan 
and in d~veloping the conceptual design of a natural 
rflsources information system (TNRISI. In 1975 and 
1976, the Laboratory expanded its role in comrnu- 
nimting land resource information to Texas citizens 
by rneans of workshops. Workshops provide local 
r)overnmental of fic~als. planners, and private land 
nwners with the skills necessaw to use and under- 
stand land resource maps and to develop their own 
specralized derivative maps. Workshops have been 
presented to the Houston-Galveston Area Council. 
Coastal Bend Council of Governments, Lower Ria 
Grande Council of Governments, and the Corn- 
munity Planning Councils of Fayetto and Kendall 
Counties. Workshops for presenting land resource 
information will continue in the future. 

The land resource investigations designed for 
county governments, organizarions, and interested 
citizens have significantly broadened the score  of 
the Land Resources Laboratory. A complete presen- 

I-- 50 0 50 100 I50 MILES 

tation of land resources information, including a 
land resources map of each county and preliminary 
and follow-up workshops, i s  designed for this 
program. Workshops are intended to translate and 
disseminate the map-based information in a non- 
techniml format and to inform interested citizens of 
the potential utility of land resource information, 
The rnap (scale 1:125,000) is based on detailed land 
remurce maaping by Bur~au research staff. Each 
map and accompanying explanation show ( 1 )  areas 
aftected by active processas such as flooding, 
(2) sensitive lands such as aquifer recharge zones, 
and (3 )  other catqories that may also affect man's 
relatronship to h ~ s  environment. To date. the map 
and workshop presentations have been completed 
for Fayette County, and the Kendall County map is 
complete with workshops scheduled in the near 
future. Funding by the Texas Department of Com- 
munity Affairs (Fayetle County report) and Kendall 
County government has supporled this research. 
County maps and a brief repan will be published as 
part of the Bureau's Land Resources Laboratow 
Series. 



I r l  1::; ~rnle as a publil: geolqic research unit. 
the Bureau of Economic: Geology disceminates 

the results of research programs and projects 
primarily throuqh its own publication series. 

Durinq the 67-year history of the Bureau, 
hundreds o f  reports, bulletins, circulars, 
and maps h a v ~  been published covering 

all rnajor aspects of the geology and 
natc~ral resnurces of Texas. Publications 

are made available to interested 
persons at prices designed to 

recover printinq costs. Tu date, 
approximately one million 

publications have been 
distributed, principally 

thro~igh direct sales. 
Durinq 1976, the Bureau 

isswd the following 
publications. 

ENVIRONMENTAL 
GEOLOGIC ATLASES 

Thrc tnvi~-or?inc-~r~tal Co~,loqic: A?lns cr theTexas 
Coastal Zone is a t:omprchens:ve, Innovative series 
of seven atlases that provides an urgently needed 
inventory o f  environments and resources. Each atlas 
includes an environmental geologic map and eight 
special-use maps, all in full color. The maps delin- 
ea!e over 150 units determined on the basis of 
substrate characteristics, active processes, biologic 
activity, and man-made alteratron. Besids providing 
much of the natural resource inventory base for 
Tcxas coastal management programs, the Environ- 
mental Geologic Atlas has also provided the basis 
for other more speciali7ed studies on subsidence and 
faulting, shoreline erosion, coastal hazards. and land 
and water resources. 

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

The Bay City-Freeport area is a microcosm of 
the confl~cts. challenges, and opportunities realized 
throughout the Texas Coastal Zone. The mapped 
area stretches northeastward from Palacios to Free- 
port and extends inland from the Gulf shore to  
Wharton. 

Abundant mineral and energy resources and a 

I ,  ' ,, 

Natural envlronrnental geologic map unlts at Brown Cedal 
Cut, a tidal pass In the Bay City-Freeport map area. 

vast agricultural potential interface with growing 
urban-industrial d~velopmmt along this central 
Texas Gul f coast region. Maior c:hern~rral-procsssing 
and metal-refining industrlw lie amldst the urban 
clusters of tlie Freeport-Braznsport area. Though 
mineral and energv production is the prime focus nf 
bus~nessns in the Ray City-Freeport area, 
agr i c ~ ~ l  ture-related businesses and tourism con- 
t r~bute importantly to  rhe area's ecnnomy. 

Environmental Geologic Atlas of the Texas 
Coastal Zone-Corpus Christi Area, by L. F. 
Brown, Jr., J. L. Brewton, J. H. McGowen, T. J .  
Evans. W. L. Fisher, and C. G. Groat. 123 p., 
32 figs., 13 tables, 9 futt-color maps (S8.751. 

The Corpus Christi area extends from Kteberg 
County on the south to  Refugio Counlv on the 
north and includes many urban cl~rsters in addition 
to the Greater Corpus Christi area. A wide variety of 
natural envlronrnents i s  present lncluding loess- 
covered uplands, Modern coastal barrier islands, 
shallow bays and related wind-tidal f lats and 
frlnging marshes, and flat ~ n d  and mud uplands 
stretching for tens of milcs inland frorn the elongate 
sand deposits o f  Encinal P~ninsula. Live Oak Ridge, 
and LIVP Oak Peninsula. 

Land use in the Corpus Christi area is varied. 
Urban-industrial lands fringe Nueces and Corpus 
Christi Bays, recreational lands extend along north 
Padre, Mustang, and San Jose Islands, and fenile 
croplands support prof itable agr lculture businesses 
in the area. 

Environmental Geologic Atlas of the Texas 
Coastal Zone-Port Lavaca Area, by J. H. McGowen, 
C. V. Proctor, Jr., L. F. Brown, Jr., T. J. Evans, 
W. L. Fisher, and C. G. Groat. 107 p., 33 figs., 
13 tables, 9 full-color maps ($8.751. 

The Port Lavaca area is  sit~rated t~etween the 
marshy coastal lands of the upper Texas coast and 
the arid lands of the South Texas coast. As the 
transitional region between these two radically 
different areas. I? exhiblts most of the charac- 
teris!ics identified along the Coastal Zone. 

The Port Lavaca area is composed of vast, 
sparsely developed coastal plains and some of the 
least modifled bays and estuaries in the Texas 
Coastal Zone. Though abundant natural resoures 
are being urilized and urban cornplex~ls dot the area, 
hundreds of coastline r n ~ l ~ s  remain essentially 
r~ndweloped and in t h ~ i r  original natural $:ate. A 
large tonnage of both deepwater and intracoastal 
shipping flows into and out of the Port Lavaca area. 



REPORTS 
OF INVESTIGATIONS 

Report of Investigations No. 85. Lineations and 
Faults in the Texan Coastal Zone. by Charles W. 
Kreitler. 32 p., 25 fig. {%1.251. 

Over 3,000 r n ~ l e ~  of l~neations have been 
observed on aerial photograph~c mosaics o f  the 
Texas Coastal Zone. This report explores the rela- 

The Lower Cretaceous Hoss~on and Henset 
Sandstones are important sources of ground water 
In north-central Texas. De l~nea t~on  of major deposi- 
tional systems and the~r  cornpanen* facies w ~ t h i n  
these formations prgvides a useful ~ n e ~ h o d  for 
predicting the quantity, movement, and chemical 
mrnposirion of water in  these aqu~fers. 

Geological CFrcular 76-2. Land Resources In- 
ventory of Lignite StriplWining Areas. East Texas- 

pinpoint geothermal fairways. 
Geothermal fa~rways are defined by the bound- 

aries o f  malor sand b o d l a  havrng a volume greater 
than 3 cuh~c  rniles and uncorrerted fluid tempera- 
lures In excpss of 2 5 0 ' ~ .  Using rhose cr~ ter  ia, a 
broad band In Braroria and GaYv~aton Countr~s has 
been identkfierl! and. I t  1s suggested, shoutd become 
the prirnary f o c ~ ~ s  for further evaluat~on o f  potential 
Frio Formation geothermal resources. 

tionships among lineations, active surface faults. An Application of Enu~ronmental Geology, by Geological Circular 76-4. Shoreline Changes an 
extrapolations of subsurface faulfs to  the ground Chr i s tophe r  D. Henry. 28 p., 19 figs., tabla Matagorda lsland and San Jose Island [Pass Cavalto 
surface, and zones of di fferent~al land subsidence. A ($1.00). to  Aransas Pass)-An Analysis of Historical Changes 
network of taults, lineations, and differential Concern over potential envi rclnrnental degrada- of the Texas Gulf Shoreline, by Robert A. Morton 
a~bsidence occurs where there i s  extensive ground- t ion from present and future lignite m ~ n i n g  in Texas and Mary J. P ieper .  42 p., 9 figs., table. 
water withdrawa1.a~ i n  the Houston area. increases WI th expand~nq use ul l ~ q n ~ t e  tor power 3 appendices ($1.1101. 

D~velopmenr of ground-water resources in 
other arms, potential exploitat ion o f  geopressured 
geothermal resourms, and continued fluid with- 
drawal related to oi l  and ga? pmduc t~on  are 
potential causes of land subsiden.ce and fault activa- 
t~on .  Thrs potentla1 should not preclude future 
development of these resources, hut ~dent i fy ing 
Idneations as possible foci fur differential subsidence 
or a d i w  faulting allows pmdictron and rnstrqatlon 
of m~t igat ing procedures ~n advance of any evsntual 
d~f f icu l t~es.  

Rspart of Investigations No, 86. Environmental 
Geology of the Austin Area: An bid to Urban 
Ptanning, by L. 'E. Garner and Keith P. Young. 
39 p., 21 figs., 7 tables, 7 plates including 3 i n  fu l l  
color (S3.00). 

T h ~ s  two-part report focuses on the geology and 
physical setting of the A u s t ~ n  area. The role of 
varrous plann~ng requisrtes-physiography, soils, 
vegeIaTion, dfainaqe basins and flooding, verlous 
physical pronefiles, and rock types-for comprehen- 
SIVP,  regional land rmaurce evaluation 1s derailed. 
Rock and mineral resources and tht! histor~cal and 
projected g r ~ w t h  of  Austin are also del~neated, 

Three full-color maps display rock types, land 
use and natural vegetation assemblages, and general 
geology. Uttl i7at1on o f  these and other iniorrnaiion 
rmources for land use plannhng is glven in an 
examale. 

GEOLOGICAL CIRCULARS 
Geological Circular 76-1. Hydrogeologic Signif- 

icance of Depositional Systems and Facies i n  Lower 
Cretaceous Sandstones, North-Central Texas, by  
W. Douglas Hall. 29 p., 19 figs., 2 tables ($1.00). 

generation in the State. i h ~ s  report ;xplailis the UFI! 

of environmental genloqic mapping to  a v o ~ d  or 
al lwiale potential problems f rom m ~ n i n q  and ~l lus- 
trates the vrlr~ous considerations that cnter in to  
effective env~ronrnental plann ~ n g  and snv~  ronmental 
~ e l o g ~ c  mappl ng. 

G e o l o g i c a l  C i r c u l a r  76-3. Geothermal 
Resources-Ftio Formation, Upper Texas Gulf  
Cmst, by D. G. Bebout, R. G. Loucks, 5. C. Bosch, 
and M. H.Dorfman. 47p.,52fiqs. ($1.501. 

T ~ I F  is the t f i ~ r d  in a three-part serles of reports 
on the assessment o f  geothermal reFources In the 
Frie Formation. Malnr sand rrends are Identified by 
elevated s~rbsurface tempratnres and prwsurcs ro 

Geologist Circular 76-6. Shoreline Changes an 
Matagorda Peninsula (Brown Cedar Cut t o  Pass 
Cauallol-An Analvsis of Historical Changes of the 
Texas Gulf Shoreline, bv Robert A. Morton, Mary J. 
'Pieper, and Joseph H. McGwwen. 37 p., 9 figs., 
table, 3 appendices ($1.00). 

Thee circulars are The f i f t h  and s ~ x t h  rcpnms of 
eight that chron~c le  h~storical changes nf tho Texas 
Gulf shore1 in- froln the mid-1 800's t o  thc prcseni. 
Dsscr~pt~ons of the methods and procedures used ~n 
s l io r~ l ine  rnonltorlng are f t~ l ly  covered In each 
report. Present t~cach characteristics are descr~bed 
and chang~s in  shorel~ne pos~t ion  in Late Qua- 
ternary tlme and historic tlme (tntd-1800's to 

MUSTANG ISLAND 
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Historical shorewne changes .n the v ~ c . n ~ t y  of Aransas Pass 



present) are documented. In addition, changes in 
the position of the v~getation line-an important 
dynamic, natural boundary in Tsxas-are discuss~d. 
Human alteration @ f  natural conditions mnters on 
tidal passes and channels. Evaluation of factors 
affecting shoreline and vegetation line changes and 
predictions of future changes conclude each report. 

Gmlogiwl Circular 76-5. Regional Tertiary 
Cross Sections-Texas Gulf Coast, by D. G. Bebout. 
P. E. Luttrell, and J. H. Seo. 10 p., 7 figs.. table 
($1 2 5 ) .  

The Bureau's reaional studim of the Frin 
Formation in conjunction with ~ts gwthnrmal re- 
source assessment project have generated detailed 
in far mat ion on subsurface groloqy along the Texas 
Gulf coast. Cross sections incl~uded in rhis report 
show gross regional d~stribution of sand and shale 
facies both laterally and vertically throughout the 
entire Tertiary section atnng the Gulf coast. These 
sections have been constructed from p~ibl  ished cross 
wctions, unpirblished sections from several major oil 
cnmpanies, extansivr! micropaleon~ologicaI and 
electr~c-log files at the Bureau, and Frio Formatinn 
sLudies. 

Geological Circular 76-7. Geothermal Resources 
of the Texss Gulf Caan-Environmental Concerns 
Arising from the Production and Disposal of Geo- 
thermal Waters, by Thomas C. Gustavson and 
Charles W. Kreitler. 35p.. 23figs., 7tables 
($7 2 5 ) .  

Dlsoosal and temporary surface storage of spent 
g~nrhermal fluids and surface subsidence and fault- 
ing are the maior environmental problems that 
cuuld arise from geopre~ured geothermal water 
production. Besides these concerns, geothermal re- 
sourm product~on facilities on the Texas Gulf coast 
cu1.1ld be subject to a series of natural hazards. 
( 1 flooding. (2)  winds, ( 3 )  coas?al erosion, or 
( 4 )  expansive 5011s. This investigation of the nature 
and scope of these potential environmental prob- 
lems i s  a narural outgrowth of the Bureau's pro- 
grams concerning geothermal resource assessment 
and test-site selectir~n. 

MINERAL RESOURCE 
CIRCULAR 

M~neral Resource Circular No. 58. The Mineral 
Industry of Texas in 1973, by Charles J. Jirik and 
Roselle Girard. 36p.. fig., 26tables (free on 
request). 

This c~rcular is a preprint from the U. S. Bureau 
of Mines, "Minerals Y~arbnok 1973." It was ore- 
pared throuah a cooperative aqreement between the 
U. S. Bureau o f  Mines and the Bureau of Econorn~c 
Geology. The circular 1s an annual rssue of the 
Bureau. 

GUIDEBOOK 
Guidebook 15. Guide to Points of Geologic 

Interest in Austin, by A. R. Trippet and L. E. 
Garner. 23 figs., 2 plates (price to be determined). 

This guidcllook was pre~ared 2s part cf th? 
Bureau's Edumtional Services program. An informal 
guidebook was preparcd for the Austin l ndependent 
School District, and a field t r ~ p  for Austin area earth 
science teachers was held on August 13, 1976. 
Because of [he limited distribution of the field 
guide, the entire guidebook is now being printed in 
the B~~rcau's Guidebook series and will be available 
in early 1977. 

Gl~idebook 16 includes an extensive lBstnp 
road log w ~ t h  25 additional stops described and 
keyed to various themes for mnstruction of a 
variety of thematic field trips. A f i~l lkolor geologic 
map of the Austin area is included (scale 1 :62.500). 
Information contained in the guidebook provides a 
thorough review of geologic features within the 
vicinity of Texas' capital city. 

SPECIAL PUBLICATIONS 
INDEX SERIES 

Addendum to lndex to  Well Samples and Cores. 
1963-1973, by M. L. Morrow and Elizabeth T. 
Moore. 196 p. ($4.25). 

This corriprehensive addition to the index of 
the Bureau's extensive resources in the Well Sample 
and Core Library covers the acquisitions over 1 1  
years during which the Library grew and entered a 
period of sophistication in facilities and data re- 
tr~eval. The addendum includes listings of well 
cuttings from 251 Texas counties and cores from 
over 200 counties. 

Bibliography and lndex to Texas Geology, 
1961 -1974, by Elizabeth T. Moore. 446 p. 
(S7.00). 

The proliferation of literature dealing with 
Texas geology is documented and indexed in this 
extensive volume. I t  is the fourth bibliography and 
index of Texas geology published by the Bureau of 
Economic Geolaqy. 

SY M POSl A 
Proceedings, Gulf Coast Lignite Conference: 

Geology, Utilization, and Environmental Aspects, 
W. R, Kaiser, editor. 28 papers, plus summary of 
workshops presented in Austin, Texas, on June 2-4, 
1976 (price to be determined). 

The Confsrsnm on Girlf Coast Lignite: Ge- 
ology. Utilization, and Environmental Aspects in- 
cludes presentations by representatives of public 
and private rswarch grouw, State and Federal 
government, energy exriloration and rnining cor'n- 
pnnies. ~ndustrral users, and energy consulting fir~ns. 
This diversifid group rsflects thr3 broad f rm t  nn 
which research, exploration. development, and con- 
sumption of lignite has been pursued in the Gulf 
Coastal Plain. 

Gmloaic topics induded discussions of modern 
analnqs of lignite b d s ,  such as the Mississippi d ~ l  ta 
peats and swamps, and regional tramwork nf 
lignite-bearing strata in Texas and other Gulf coast 
states. Utilization topics ranqed from specific 
mining localities to minina techniques fu 
combustion characteristics and conversion potential 
of lignite. Environmental aspects of lignite util iza- 
tion included presentations on the auplication of 
environmental geologic mapping to lignrte lands, the 
relative utility of flue-gas desul turizatlon versus coal 
cleaning, and several other topia. 

ENERGY AND MINERAL 
RESOURCES OF TEXAS SERIES 

Energy Resources of Texas, Mapping compiled 
by A. E. St. Clair, T. J. Evans, and L. E. Garner: 
assisted by K. E. Nemerh and W. P. Bartow. Scale 
1 : 1,000,000, in full color ($3.501. 

This large-scale map of Texas displays the full 
range and scope of encrgy resources in the State. Oil 
and gas fields are shown and color c&wJ according 
to thc aye of  Tha producing reservoir. Lignite 
resources, both near surface and deep basin, are 
delineated as are the outcrops of bit~lminous coal- 
bearinq strata. Sites of old coal mines, prment arid 
proposed lignite mines, uranium-bearing stram and 
uranium mines, potential geothermal resourcE, and 
potential oil shale resources are also shown. 

Resource-distribution systems noted on the 
map include railroads, principal highways, water- 
ways. petroleum liquids pipelines, natural gas pipe- 
lines, electric-transmiss~on lines, and electr~c-power 
generation sites. 

EDUCATIONAL MATE R l ALS 
Energy Resources of Texas Curriculum 



Materials. Unit I: Energy from Start to  Finish, by 
Jay Earl Ande r~n ,  Jr. 130 p., includes Energy 
Resources of Texas map ($3.50). 

Curriculum matertals prepared for use with the 
"Energy Resources of  Texas" map are designed for 
earth science classes in junior and senior high 
schools. Though geared to Texas' energy resources, 
materials includfd can be easily adaatsd to fit 
our-of -$rate programs. 

Unit I includes a suggest& reaching schedule, a 
discussion of opening teaching straregies, four 
modules of subjec! matter, evaluation suggestions, 
field trip ideas, and sources of suppiernentary 
materials. Principal subject matter includes: 
(1  1 What are the energy resources of Texas? 
( 2 )  How do nature and people produce energy7 
(31 How are energy resources found and extractd? 
and 14) How rnuch fossil fuel i s  left? Unit II will 
focus on energy, economics, and the environment, 
and Unit I I I will deal with energy and the future. 

RESEARCH NOTES 
This is a series o! informal, limited-distribution 

reports based on  he research of :he Bureau staff. 
Inforrna~ion tncluded In these reports covers a w~da 
ranqc of topics, but because of the narrow scope of 
some of the inforrna!~on or the avallab~lhty of the 
data in other sources, only a lirn~ted number of 
Lopies of each report Is  available. 

In 1975, "A Preliminary Study of R~olog~c 
Acsernblages of East Texas Lignite Belt." by M~lody 
Holm was released 8s the first in th~s  serlps (23 p., 
5 figs., s.75). Research Notes publish& ~n 1976 are 
listed belaw 

Research Note 2. Caluert Bluff (Wileox Group) 
Sedimentation and the Occurrence of Lignite at 
Alcoa and Butler. Texas, by W. R. Kaiser. 10 p., 
G figs. ($1.00). 

This field guide desfrih~s rq~ona l  aspects of 
Wilcox depos~ts in Central Texas, ~ncludi ng stratlg- 
raphy, depositlnnal systems, controls on lrgnite 
accumulation, and patterns of srd~rnentatian. The 
f~eld t r ~ p  was heFd in J u n ~  1970 w part of thc Gulf 
ban Llgnlte Conference. Oiscusslnn of STOP? a t  
Alcaa and Burlsr IS rncluded. 

Research Note 3. Reclamation a t  Big Brown 
Steam Electric Station Near Fairfield, Texas: Geo- 
logic and Hydrologic Setting, by C. D. Henry. W.  R. 
Kaiser, and C. G. Groat. 10 p., 4 figs. ($1.00). 

This field guide, preparcd In mrljunr.tion with a 
field trip of the Gulf Coast Lignite Conference, 
describes the geologic and hvdrologic serting in the 

vicinity of a major lignite strip mine. Big Brawn is a 
1,150-megawatt genrrating facility. and annual 
lignite production approaches 6 million tons. 

Research Note 4. Aggregate Resource Conserva- 
tion in Urban Areas, by L. E. Garner. [Reprinted 
from 26th Annual Highway Geology Symposium 
held in August 1975.1 12 p., 6 figs., table B.50). 

Originally prepared for rhe Highway Gmloqy 
Symposium, this repor1 discusses the Austin area as 
an example of how urban growth can affect the 
availability and cost of local resources. 

Research Note 5. Fault Control of Subsidence, 
Houston-Galveston Area, Texas. by Charles W. 
Kreitler. [Preprint of article in Geoscience and 
Man.] 17 p., 13 figs. (3.50). 

This Research Note shows the relationship of 
land-surface subsidence and surface and subsurface 
faults in Harris and Galveston Counties. In this 
coastal area, land-surface subsidence results pri- 
marily from ground-water prcduction. 

Research Note 6. South Texas Uranium Prw- 
ince: Geology and Extraction, by W. E. Galloway 
and C. G. Groat. [Prepared for Fall Meeting. Inter. 
state Mining Compact Commission, October 6-8, 
1976.1 10 p., 4 figs. (S.50). 

This report IS a brief sumrnarv of South Texas 
uranium aaivity. Included are a history of uranium 
production tn  date. g~neral gsologic setting, and 
characteristics of ore deposits. Minlng aspects 
covered in this report includc reclama!ion of open 
pit mines and in situ leaching operations. 

MAPS AND CHARTS 
GEOLOGIC ATLAS OF f EXAS 

Geologic Atlas of f exss. Brownwood Sheet. 
Monroe Gwrge Cheney Memorial Edition, Virgil E. 
Barnes, project director. Scale 1:250,000, in full 
color, topographic base ($3.00). 

The Ornwnwood Sheer covers all or pan of 
Brown, Burnet, Colenian, Comanche, Concho, 
Corvell, Erath, Hamilton, Lampasas. McCulloch. 
Menard, Mills. Runnels. and San Saba Co~rnties. 
Mappirig was compiled by R. S. Kier, Peggy 
Harwood, L. F. Grown, Jr., and J. L. Goodson. Ttie 
map was rwiaved by the Geologic Atlas Committee 
of the Abilene Geological Society. 

The Brownwoccl Sheet Is a memorial edition 
honoring Monrae George Cheney (1893-1952). 
Cheney was a central figure in unravelling the 
complex stratigraphy of upper Paleozoic rocks in 

north-central Texas. His vigorous study of 
Pennsylvan~an-age stmta in this reglon led ro rhc? 
class~c strat~qraphic classification and organization 
of thew rocks, which has p rs i s td  to thp present 
time. 

Geologic Atlas of Texas. Hobbs Sheet, William 
Battle Phillips Memorial Edition, Virgil E. Barnes. 
project director. Scale 1:250,000, in full color, 
topographic base ($3.00). 

The Ilobbs Sheet covers all or part of Andrews, 
Dawsotr. Ector. Gaines, Lynn, Martin, Midland, 
Terry, Winkler, and Yoakum Counties in Texas, and 
Chaves, Eddy, and Lea Counties in New Mexico. 
Mapping was corn~iled by G.  K. Eifler, Jr. (Texas). 
and C. C. Reeves, Jr. (New Mexicol. The map was 
reviewed by T ~ B  Geologic Atlas Comrnittee nf the 
West Texas Geological Society. 

The Hol~bs Shwt is a memorial edition honor- 
ing William Battle Phillips (1857-7918). Dr. Phillips 
was the first Director of the Bureau of Economic 
Geology [and Technology] and his term in this 
position from 19W to 1815 firmlv establish4 the 
Bureau within The University of Texas System. 
Besides his accomplishments as Director, Dr. Phillips 
is noted for h ~ s  contributions In the field of 
economic geology in Texas, particularly the utiliza- 
tion of lignite, coal, r~trolenm, and natural gas and 
tho development of the mercury depns~ts In 
Brewster County. 

Geologic Atlas of Texas. Laredo Sheet, Julia 
Gardner Memorial Edition, Virgil E, Barnes, project 
director. Scale 1 :250,M)O, in full color, topographic 
base (S3.00). 

The Laredo Sheet includes a l l  or part of 
Brooks, Duval, Jim Hogg, Jim Wells, Kleberg, Webb, 
and Zapata Countim. Mapping was compiled by 
J. L. Brewton and reviewed by the  Geologic Atlas 
Commit lee. Corpus Christi Geological Snciery. 

The Laredo Sheet i s  a memorial edition honor- 
ing Julia Gardner (1882-1960). Dr. Gardner was a 
recognized authority on the strarigraphy of the Gulf 
and Atlantic Coastal Plain. A noted paleontologist, 
she rrrade significant contribution to present under- 
standing of molluscan faunas and the lowermost 
Tertiary stratigraphy of Texas. 

Geologic Atlas of Texas. McAllen-Brownsville 
Sheet, Arthur Carleton Trowbridge Memorial Edi- 
tion, Virgil E. Barnes, project director. Scale 
1:250,000, in full color, topographic base ($3.001, 

Tho McAllen-Brownsville Sheet includes all or 
part of Brooks, Cameron, Hidalgo, Jim Hnqg, 



Kenedy. Starr, Willacy. and Zapata Counties. 
Mapping was mrnp i lw l  hv  J. L. Brewton and 
authors of the Brownsville-Harlingen and Kingsville 
Environmental Geoloaic Atlases of the Texas 
Coastal Zone. The map was reviewed by  the 
Geologic Atlas Committee of the Corpus Christi 
G~ological  Society. 

The McAllen-Brownsville Sheet is a memorial 
edition honoring Arthur Carleton Trowbridge 
( 1  885-1971 ). Dr. Trowbridge made significant con- 
t r ibr~t ions to  understanding the geology o f  the 
Texas Coastal Plain and, in  particular, t o  the 
Tertiary and Quaternary history o f  the lower Rio 
Grande Valley. 

many contributions to geological science include 
pioneer work in  the description of subsurface 
materials, analysis o f  con~ro ls  on the accumulation 
of  quicksilver. investigations and recommendations 
concerning the occurrence o f  o i l  on  University 
Lands, and studies of the occurrence and distribu- 
t ion of West Texas potash deposits. Dr. Udden was 
one o f  the first scientists t o  reali7s the potential 
value of seisrnologv for locating subsurface geolog~c 
structures. Dr. Udden was Director n f  the Bureau of 
Economrc Geologv from 1915 t o  1932. 

This full-color map is  prepared on  a topo- 
graphic base wi th  20-foot contour intervals and 
covers pans of Llano and Burnet Counties. Within 
the map area are portions of three lakes of the 
Lower Colorado River Authority-Lake Buchanan, 
Inks Lake, and Lake Lyndon B. Johnson. 

Geologic Quadrangle Map No. 42. Geology of 
Midcities Area, Tarrant, Dallas, and Denton 
Counties, Texas, by Leo Hendricks. Scale t:62,500; 
20-page text, w i t h  contribution b y  Henry H. 
Sampson, Jr., 7 figs.. table ($2.25). 

The gcolog~r map and nccrjmpany ing text de- 
scribe surface ~ m l o q y  of the reqion h s t w w n  f o n  
Worth and Dallas. Engineer lnq proportles of some of 
t l ? ~  formations e x p o s d  rn the map area arp also 
described. Publication of the geologv and engi- 
l?eerrng properties of  the rocks in  this urban area is 
relevant t o  an ~~nderstanding of the inrerrelationship 
o f  the physical environmenr w i th  human activities. 

GEOLOGIC QUADRANGLE MAPS 
Geologic Quadrangle Map No. 41. Geology o f  

the Kingsland Quadrangle, Llano and Burnet 
Counties, Texas, by Virgil E. Barnes. Scale 
1 :24,000; 25-page tex t  ($2.25). 

A 7.5-rnin~.~te topographtc quadrangle map and 
accompanying text descr~be the surface geology 
within the Kingsland Quadrangle, locared Iri Ihe 
easrern part of  the Llano reqlon. The map area I S  

dominated b y  exposures of Precambrian rocks 
(aborlt 76 pPrcent 1; Paleoioic rocks ( 16.5 percent) 
and Quaternarv deposits (7.5 per r rn t )  compose rhi: 
rema~nder of  the area. I n  addition to surface 
geology, subsurface geology and mineral resources 
In the Kingsland Quadrangle are described. 

Geologic Atlas of Texas. Pecos Sheet, Johan 
August Udden Memorial Edition. Virgil E. Barnes, 
project director. Scale 1:250,000, in  fu l l  color. 
topographic base ($3.00). 

?'he Pecos Sheet 111cludes all o r  par! o f  Crane. 
Crot:kett, Ector, Loving. Midland. Pecos. Rewes. 
Upton. Ward, and Winkler Ccrclnt~es. Mapping was 
compiled b y  G. K. Eifler, Jr., and rwiewcd by J. 6. 
Brown, consultant for the Geologic Atlas Corn- 
mirree, West Texas Geological SOCIC~V.  

The Pecos Sheet i s  a memorial edit ion honoring 
Johan Augusr Udden (1859- 1932). Dr. Uddrn's 

FINAL EDITING/IN PRESS 
Report of Investigations. The Moore Hollow 

Group o f  Central Texas, by Virgil E. Barnes and 
W. Charles Bell. 

-Th~s rna!or lnonograph on  the Cambrian strata 
in  the Llano region incll~des detailed discussions o f  
stratigraphic and p~ t ro ioq i c  characteristics. deposi- 
tional history, hiostratiqraphir: relalionships, geo- 
logic structure. and economic resources. 

Report o f  Investigations. Paleoautecology i n  an 
Interdeltaic Marine Embavment: Mwafaune of the 
Pennsylvanian Wolf ~ o u n k i i n  Shale I n  the Possum 
Kingdom Area. Palo Pinto County, Texas. by 
Edward Heuer. 

This report is an ex~nnsive investigation of the 
ecoloqy of rnegafossil taxa In the Wolf Mountain 
Shale. I t  inclirdes discuss~ons of drposit ional envi- 
ronments and the environmental significance af 
variation in  speciesdiversiry. 

Geological Circular. Shoreline Changes on  
Mustang Island and North Padre lsland (Aransas 
Pass t o  Yarborwgh Pass)-An Analysis of Historical 
Changes o f  the Texas Gulf Shoreline, by Robert A. 
Morton and Mary J. Pieper. 

Geological Circular. Shoreline Changes on  
Central Padre Island (Yarborough Pass to Mansfield 
Channel)-An Analysis of Historical Changes of t hs  
Texas Gulf  Shoreline, by Robert A. Morton and 
Mary J. P~eper. 

These are the last t w o  reports nf an siqht-part Aerfa photograph of a part of the M ~ d c  t ~ e s  area, east-centra Tarrant County 



series of rcports on rhe di rcctinn and magnitude of 
shoreline changes along the Texas Gulf coast. 
lncludpd in each reporl is a discussion of general 
methodology and local beach characterislirs. 

Environmental Geologic Atlas of the Texas 
Coastal Zone-Kingsville Area, by L. F. Brown, Jr.. 
J. H. McGowen, T. J. Evans, C. G. Groat, and W. L. 
Fisher. 

The Kingsville Environmental Geologic Atlas is 
sixth in a scrim of seven comprehensive reports 
forming an extensive inventory of land and water 
rsaurce.; within the delicately balanced Texas 
Coastal Zone. The Kingsville area report includes a 
unique part of the Coastat Zone-an area charac- 
terized by strong onshore wind regimes, which have 
creatd the South Texas Eolian System, and by 
shallow, hvpersal ine water bodies, including Laguna 
Madre and Baffin Bay. 

Gedogic Atlas of Texas. Crystal City-Eagle Pass 
Sheet, Dolan Hoye Eargle Mernoriar Edition, 
Virgil E. Barnes. project director. Scale 1:250,000, 
in fulv color, topographic base. 

Surface geology nf th IS snutl?-central Texas 
area, which includes a l l  or part of Atascosa. Bee, 
Dimmlt, Duval, Fr~o,  Jim Wells, Karnes, La Salle, 
Live Oak, Maverick, McMullen, Webb, and Zavala 
Counties, is shown on th is  map. 

Geologic Quadrangle Map. Geology of the Click 
Quadrangle, Llano and BFanco Counties, Texas, by 
Virgil E. Barnes. 

Surface geology, including Prt?carnhrian rncta- 
morphic and igneous rocks, as well as lower 
Paleozoic wdimenrarv rocks, is described i r i  I he 
Click Quadrangle area, which includes parts of tlie 
Rdey Moun,tains, Cedar Mountain, and Packsaddle 
Mounfain. Map scale is 1 :24,000. 

Mineral Resource Circular. The Mineral 
Industry of Texas in 1974, by Murphy E. Hawkins 
and Roselle Girard. 

One of a continuing series of annual summaries 
of mineral industry activity in Texas, this report 
includes puhl ic-sector information on mineral pro- 
duction and value. 

REPRINTED 
PUBLICATIONS 

Report of l nvestigations No. 73. Depositional 
Systems in tha Woodbine Formation (Upper Cre- 
taceous), Northeast Texas, by William B. 

Oliver. 28 p., 15 figs., 1971 (2nd printing; $1.50). 

Report of Investigations No. 79. Texas Lignite: 
Near-Surface and Deep-Basin Resources, by W. R.  
Kaiser. 70 p., 22 figs., 7 tables. appendix, 1974 
(2nd printing; $2.50). 

Geological Circular 70-4. Depositional Systems 
in the Jackson G r w p  of Texss-Their Relationship 
to  Oil, Gas, and Uran~urn, by W. L. Flsher, C. V. 
Proctor. Jr., W. E. Galloway, and J. S. Nagle. Re- 
printed from Transactions of the  Gulf Coast Asso- 
ciation of Geological Socfeties, v. XX, p. 234-261, 
f 5 figs., 1970 (3rd printing: $1.00). 

Geological Circular 74-4. Potential Geothermal 
Resources of Texas, by Myron Dorfman and 
Ralph 0. Kehle. 33 p., 17 figs.. 3 tables, 1974 
(2nd printing; s.75). 

Geological Circular 75-1. Geothermal 
Resources-Frio Formation, South Texas, by D. G. 
Bebout, M.H. Dorfman, and O.I<. Agagu. 36p., 
25 figs., 1975 (2nd printing; S.95). 

Guidebook 2. Texas Fossils: An Amateur Col- 
rector's Handbook, by WilliamH. Matthews 
111. 123 p., 26 figs., 49 pls., 1960 (6th printing; 
s1 .OD). 

Guidebook 6. Texas Rocks and Minerals: An 
Amateur's Guide, by Roselle M. G ~rard. 109 p., 
76 f~gs., 1964 (3rd printing; $1.25). 

Guidebook 10. Geologic and Historic Guide to 
the State Parks of Texas, by Ross A. Maxwel I. with 
contributions by L. F. Brown, Jr., Gus K. Eifler, Jr., 
and L. Edw~n Garner. 197 p., 98 figs.. 2 tables, 
pl., 1970 (2nd printing; $3.00). 

Guidebook 11. Recent Sediments of Southeast 
Texas-A Field Guide to the Brazos Alluvial and 
Deltaic Plains and the Galveston Barrier Island 
Complex, by H. A. Bernard, C. F. Major, Jr.. B. S. 
Parrott, and R.  J. LeBlanc, Sr., and [Appendix] 
Resume of the Quaternary Geology of the North- 
western Gulf of Mexico Province, by H. A. Bernard 
and R. J. LeBlanc, Sr. 132 p., 97 figs., 1970 (3rd 
printing; $5.00). 

Guidebook 13. Geology of the Llano Region 
and Austin Area, by Virgil E. Barnes, W. C. Bell, 
S. E. Clabaugh. P. E. Cloud, Jr.. R. V. McGehee. 
P.U. Rodda, and Keith Young. 77p., 29figs.. 
3 tables, 1972 (2nd printing; 51 50). 

Guidehok 14. Pennsylvanian Depositional 
Systems in North-Central Texas. A Guide for 

Interpreting Terrigenws Clastic Facies in a Cratonic 
Basin, by L. F. Brown, Jr., A. W. Cleaves l l ,  and 
A.W. Etxleben. 122p., 79figs.. table, pl., 1973 
(2nd printfng; 53.00). 

Special Publication. Delta Systems in the En- 
ploration for Oil and Gas, by W. L. Fisher, t. F. 
Brown, Jr., Alan J. Scott, and J. H. McGowen 
[Syllabus for Research Colloquium held in Austin, 
August 27-29. 1969.1 21 2 p., 168 figs.. 1969 (8th 
printing; 55.00). 

OPEN-FILE MATERIAL 
1 ' 1 1 ~  H I  ~rpau nf Ll-onl >rn Gn ~l;lr,y .na ritalnr an 

open file o f  reports, maps, rnnnusrrlpt5. and nthcr 
nla ter ials obtained frorri var lous sources. Most are 
unpubl~shed, although a few are progress reports of 
prnlects that u l t~ma t~ l y  w ~ l l  br puhl~sh~d. Work 
maps and dala developed in connect~on w ~ t h  Bureau 
of Eronom~r: Grnloqy projpcts currently I rnd~rway 
may be exam~ned and stud~ed a t  the Bureau off r c ~ r .  
MaIer~aIs placed on open f~ le  dur~ng 1976 ~ n c l u d ~  
the follnw~ng 

Aerial Radiometric and Magnetic Suruey: Amarillo 
Nalionali Topoqraphic Map, Texas; Brownfield Na- 
tional Topoqraphic: Map. Texas and New Mpxicn; 
Clovis National Topoqraphic Map, Texas and New 
Mexico; Tuc:u mcnri National Topographic Map, 
Texas and New Mexico: U. S. Energy Research and 
Dmelnpment Aclrninistration (ERDA) Open-File 
Report GJ8X-33(76), Arnarillo [quadrangle], v. 1, 
72 p. and 56 microfiche cards, v. 2 ,  65 p.; Brown- 
fielcl [quadrangle], v. 1, 74 p. and 56 n'licrofichr? 
cards, v. 2, 65 I).; Ciovis [quadrangle] , v. 1, G8 11. 
and 58 microfiche cards, v. 2, 65 p.; Tucuincari 
[quadrangle], v. 1. 75 p. and 56 microfiche cards, 
v. 2, 65 p., 2976. (Information concerninq repro- 
ductions of this report may be obtained from U. S. 
Energy Researi:h arid Development Administration, 
Grand Junction. Colorado 81501 .) 
Geologic Controls of Uranium Deposition. Karnes 
Caunty, Texas, by Ker~dell A. D~ckinson U. S 
Geolog~cal Survey Open-F~la Report 76-331, 16 p., 
2 f~gs., 2 PI$., 19713. (Ava~lable from U. S. Geo- 
log~cal Survey Public lnquir~es Office, Room 1-C-45, 
Federal Bulldl ng, 11 00 Commerce Streer, Dallas, 
T~xas 75202.) 

National Uranium Resource Evaluation, Preliminary 
Report: U. 5. Enerqy Research and Development 
Administrat ion ERDA)  Open-File Report 
GJO.1 11 (761, 132 p., 37 figs., I l tables. 2 pls.. 



1976. (I nforrnation concerning reprodi~ctions o f  
this report may be obtained from U. S. Energy 
Research and Development Administration, Grand 
Junction. Colorado 81501 .) 

National Uranium Resource Evaluation Program: 
Hydrogeochemical and Stream Sediment Pilot 
Survey of Llano Area, Texas, by C. E. Nichols, V. E. 
Kane, S.C. Minkin, and G.W.Cagle: U.S. Energy 
Research arid Dweloprnent Administration (ERDA) 
Open-File Report GJBX-36(76). 151 p., 3 figs., 
3 Lables, 9 appendices, and a microfiche card w ~ t h  
127 pag~.: o f  f i ~ l r l  and Iahoratnry rlala for rhe 
gmcher.r~ical survey, 1976. (Information concerning 
reproductions of this report may he obtained from 
U. S .  Energy Research and Dwelnprnent Adminis- 
tration, Grand Junction. Colorado 81501 . )  

National Uranium Resource Evaluation Program: 
Hydrogeochemical and Stream Sediment Survey in 
Central United States: U. S. Energy Research and 
Devel~pment A<] ~rnirlistration (ERDA) Open-File 
Reporr GJBX-29(76), Part 1. April 1, 1975 through 
June 30, 1975, 15 p., GJBX-30176), Part 2, July 1, 
1975 through September 30, 1975. 47 p.; 
GJBX-31176). Part 3. October 1. 1975 throuqh 
December 31. 1CJ75, 67 p: GJBX-32(76). Part 4,  
Jariuary 1, 1976 through March 31, 1976, 59 p.; 
GJBX-52176). Part 5, April 1 .  1976 through 
June 30, 1976. 30 p. [with title, Narinnal Uranium 
Resource Evalt.~ation Program: Hydro~ochemical 
and Stream Sediment Reconnaissance Program In 
Central Unitnd Stat~li]; prepared bv ERDA's Oak 
Ridge Gaseous Diffusion Plant (ORGDPI, Oak 
R ~dqn, Tennessee, for the Grand Junction Office. 
ER DA. I l nforrnation concerning reproductions of 
these reports rnay be obtained frorn U. S. Energy 
Resrarch and Development Administration, Grand 
Junctinn, Colorado 81501; also available from the 
National Twhnical Information Service. Springfield, 
V~rginia 72161 .) 

Northwest Texas Pilot Geochemical Survey, by 
C. E. N~chols, V. E. Kane, M. T. Browning, and 
G. W. Cagle Isampies collected in Lynn. Garza. 
Crosby, Kent. Dickens, Stonewall, and King 
Cocrntiesj : U. S. Energy Research and Development 
Administ ra t ion  (ERDA)  Open-File Report 
GJBX-60(76), 58-p. text, 169-p. appendix, and a 
rnicr~~fiche card with 123 p. of field and laboratory 
data, 1976. (In Formation conc:erning reprodunions 
uf this report may be obtained frorn U. S. Energy 
Research and Developrnenr Administration, Grand 
Junction, Colorado 81501.) 

A Probabilistic Estimate of Maximum Acceleration 
in Rock in the Contiguous United States, by S. T. 
Algerr~issen and David M. Perkins: U. S. Geological 
Survey Open-File Report 76416, 45 p.. 8 fiqs., 
2 pls.. 1976. 

Report on Airborne Radioactivity Surveys and the 
Uranium Deposits in the Red River Region of Texas 
and Oklahoma, compiled by R. A. Lcvich: U. S. 
Energy Research ant1 Development Adrniniaration 
(ERDA) Open-File Report GJBX-13(76). 16 p., 
1973. (Infnrrnation concerning reproductions of 
this report rnm be obtained from U. S. Energy 
Research and Development Administration, Grand 
Junction. Colorado 81 501 .) 

Results of Preliminary Reconnaissance of Uranium 
Potential in Woodbine and Tokio Formations (Cre- 
taceous) in Southwest Arkansas and Adjacent Areas 
of Texas, by J. Dan Powell- U. S. Geoloq~!:al Survey 
Open-File Report 75-645, 15 p.,7 figs., table, 1975. 

Schlumberger Soundings ~n the Lower Mesilla 
Valley of the RIO Grande, Texas and New Mexico. 
by Adel A. R. Zohdy, Robert J. B~sdorf, and 
Jowph S. Gates U. S. Groloqical Survey Open-F~le 
Report 76-324. 77 p., lnclud~nq appndlx wtth 
72 f~gs.. 1976. 

Selected References on Alkalic Igneous Rocks of 
the United States, corripiled by Charlene R. Hall: 
U. S. Energy Research and Develootnent Adminis- 
tration (ERDA) Open-File Report GJBX-4(7F), 
87 p.. 1976. (Information concerning reproduct ions 
0.f this report may be obtained from U. S. Energy 
Research and Development Administration. Grand 
Junct~on. Colorado 81501.1 

Summary of the Stratigraphy, Sedimentology. and 
Mineralogy of Pennsylvanian and Permian Rocks of 
Oklahoma in Relation to Uranium-Resource Po- 
tential, by John W. Shelton and Zuhair Al-Shaieb of 
the Departrnent of Geology of Oklahoma State 
University: U. S. Energy Research and Developrnerit 
Administrat ion (ERDA)  Open-F~le Report 
GJBX-20(76), 156 p., 46 figs.. 5 pls., 1976. (Infor- 
mation conr:ernirig repruductions of this report rnay 
be obtained from U. S. Energy Research and Devel- 
opment Administration, Grand Junction, Colorado 
81501.1 

Supplementary Data Relating to Bureau of Eco- 
nomic Geology Geological Circular 76-1, "Hydro- 
geologic Significance of Depositional Systems and 
Facies in Lower Cretaceous Sandstones, North- 

Central Texas," by W. Douglas Hall. (The 28 pages 
of data, cornpiled by Hall rn 1974, consist of 
Append~x 1, "Texas W ~ l l  Nurnber~ng Systcm"; 
Append~x I I, "Index to Stlhsurf~xs Electric Log 
Control'' (Bell. Bosque, Cornanche, Coryell, Erath, 
Falls, Hamilton, HIII, Hood, Johnson, McLennan, 
and S o r n e ~ ~ l  1 Counties): App~nd i x  I 1 1 ,  ' W a t ~ r  
L~vel  Maasirrernents"; and Appendix IV. "Results 
of Water Analyses.") 

Survey of Lands Held for Uranium Exploration, 
Development and Production in Fourteen Western 
States: U. S. Energy Research and Development 
A d r n ~ n i s t r a t ~ o n  (ERUA)  Open-Fi l~  Repor1 
GJO-109176-1). report for six-month pcriod end~ng 
June 30, 1975; GJBX-1 1(76), report far six-month 
period ending Decembar 31, 1975. (Information 
concerning reproductions of these reports may be 
obtained lrorn U. S. Energy Research arid Develop- 
ment Administration, Grand Junction, Colotado 
81501.) 

Unevaluated Preliminary Geotogic Cross Section of 
Uranium-Bearing Upper Triassic Rocks Extending 
from Palo Duro Canyon Across the Matador Arch, 
through the Type Locality of Dockurn Group, to 
the White River Reservoir, Crosby County, Texas, 
by Warren I. Finch, James C. Wright, and 
Beth Ogden Davis: U. S. Geological Sc~rv~y Open- 
File Report 76-378, plate, 1976. (Available from 
U. S. Geological Survey Public Inquiries Office, 
Room 1 -C-45, Federal Building, 1 100 Commerce 
Street, Dallas, Texas 75202.) 

Unevaluated Preliminary Geologic Cross Section of 
Uranium-Bearing Upper Triassic Rocks Extending 
from Ute Reservoir. New Mexico, to Palo Duro 
Canyon, Texas, by Warren I .  Finch, Jnm~s C. 
Wr~ght, and Beth Oqden Davis: U. S. Geulugicat 
Surv~y Open-File Rqlort 76-205, plate, 1976. 
(Available from U.S. Geological Survey Puhltc 
lnquir~es Office, Roorn 1-C-45, Federal Bullding, 
1 100 Comrnerce Street, Dallas, Texas 75202.) 

User's Guide to the Radiometric Age Data Bank 
(RADB), bv Robert E. Zartrnan, Jarnes C. Cole, and 
R~chard F. Marvin: U. S. Geological Survey Open- 
File Report 76-674.77 p., 1976. 

Water-Quality Data from Oil and Gas Wetts in Part 
of the Permian Basin, Southeastern New Mexico and 
Western Texas, hy W. L. Hiss (prepared In conpt:rir- 
tion with the Office of the New Mexico State 
Engineer): U. S. Geological Survey Open-File 
Report 75-579, 10 microfiche, 1975. 



WELL SAMPLE 
AND CORE LIBRARY 

- 
I lie Burea,.~'s lp,;ell 5nr.rolt: ancl Core Library, 

under the superv~sinn of D ~ L I ~  Ratcliff, is one of the 
largest pub1 ic cot lac1 ions of geological information. 
Wirhin its facilities at Balcones Research Center are 
housed cuttings from over 68,000 wells and core? 
from 1.840 wells-all totalling over 20,000 miles of 
geological sectlon. In  addition to  t h ~ :  well samples 
and cores, the Library rnaintains a collection of 
driller's logs, electric logs, and oil scout t~cke~s ;  over 
2,000 brine samples. reports, and accnmpanving 
data of the Rittenhouse Brina Collection are also 
stored at the Library. 

Growth and increasing need for ready access 
have necessitated the modernization of faciliries and 
scope of services. All holdings of the Library arc! 
being cornputeri7ed for rapid data retrieval; t o  dare. 
all core information i s  accessible bv these dnta- 
processing techniques. Eventually all information at 
the Library will be accessible by computer, thereby 
increasing the efficiency of data availabilitv for the 
public. 

A xcond area of expanded service is a rock 
th~n-sec t~nn~nq canabilitv, ~ n i t t a t d  in  1975. 
Harry J. Madsen heads up this area: productivity has  
increased to 1,500 sections per year. Frinhle or 
porous samples can now he imprqnatwl for thln- 
sectioning. 

A firlly equipped sedirnentarlon lah also has 
been establisheci for corrtplete texrclral analysis nf 
sdiments. A digitized s~ t t l i ng  rube for rapid sedi- 
ment analysis was placed Into noeration thts year, 

I n  1976, cores from 97 wells and c~~t?ings from 
another 34 wells were donated l)y 21 operators. 
Moderri facilit~cs, undated equipment for easy data 
access, and rrew policieq enhancing core availability 
have all combined to increase the flow of public- 
sector geolog~cal information into and o u ~  of the 
Well Sampie and Core Library. The Library is open 
from 8 a.m. to 5 p.m. Monday through Friday. 

Corei being slabbed 
before storing Ilott I .  

Rock thln secrions 
are orepared for 
detailwl petrographic 
~rIves:iqations lahove right). 

MINERAL STUDIES 
LABORATORY 

I 1 - 1  i t ' l l  t*?raI S i  l!t.iiris Laboratory provides 
r:ritlcal chcmical and spcctrograph~c analysls and 
physlcal testing support for Bureau r~se3rr.h pro- 
jects. Occasionally, the Laboratory performs similar 
work for various departments a t  UT Auslin, for 
Texas State agencies, and under certain conditions, 
for Texas residpnts, Dan~el A. Schof~eld is Chsrncst- 
in-Charge, Laurence C. McGnnagl~ is Chemisl, and 
Kplly Street i s  Assistant Chemist; three part-tirne lab 
assistants cornplete the Mineral Studies Laboratorv 



staff. The Laboratory is located at the Balcones 
Rmearch Center in Austin. 

Maior analyses performed in  1976 inclc~dsd 
determination of acid-soluble uranium using the 
reflectance fluorometsr for the Bureau's Dockurn 
Group and Catahoula Formation projects. Over 575 
~ r n p l e s  were analyi'ed for these studies. 

Water analysis reqllircment? resl~lted in the 
complete reorqanizat~on of the Laboratory. Water 
samples, mllectpd in  conj i rnct~on wi th  the Burea~l's 
environmental investigations o f  liqnite lands, were 
analyzed for major constituents; trace clernen:~ in  
the evaporated residue were identif led by seml- 
qunntitative emissinn specrroqraphic T P C ~ ~ ~ ~ I I C S .  

Rock and mineral analyses ~ncluded co~nplete 
chemical and physical ar~alysis o f  l immtnnr?  in 
supper! o f  the limestone s~ci t ab i l ~ t y  ,for SO2-removal 
investigations, complete chemical analysls c ~ f  silicate 
rnck samplcs, and a variety o f  orher chemical lesting 
of Texas forks ancl minerals. 

Pubtic samples are submitt& 10 the Mineral 
Studies Laboratory through L. E. Garner of the 
Bureau's research staff. I n  1976, publrc samples 
processed ~ r ~ c l u d e d  goldfsilver rlatermination, 
calcium and n'tagnesiurn deternlinations, and trace- 
e l~rnent  analys~s nt an aclcl-soluble extract fro171 a 
clay. 

Key Attebnrry. lah assi~tanl. 
liffhts the rolatlng ht~mer fr lr  f,r:ion 

o f  sodium flunride pellets for lluorom~trrc 
d~ternltnntion nl lrraniurn I r~ah t l .  

I-arrv McGonaole star~darriizes 
:IIP llarrie atonlic ahsnrptior~ unit 

lor a 1 1  ttllt1n.l deTermlnat~on (hrlowl. 

~NFORMATION AND 
EDUCATION SERVICES 
PUBLIC INFORMATION SERVICES 

In aclcii ri%>n LC: &:ond!i( iinrq i i ~ s i c  ancl applied 
rgsearch proqrams, the Bureau of Economic 
Grnlogy provides a variery of advison/, terhniml, 
anrl information S ~ N ~ C ~ S  related to the gcnloqical, 
rnineral, and land resources of the State. These 
services are mai labl~!  to individuals, companies, and 
qovrrnmental bodies and agencies. Staff rnerribers 
respond to ~nd~vrdua l  reqoests for information thar 
art- received daily by Iertsr, phone, and from 
visitors. Two mernbers o f  the Bureau's research 
staff, in  part i r t~ lar ,  rrsponrl to Ihp many reqirests fnr 
~r i fnrmat ion frnm the general public. 

Roselle G~ra rd  handles most o f  the wrltten 

requests for information on Bureau progranis, pub- 
licetions, and general Texas geology and responds to 
a steady flow of v~sitors seek~ng wailable informa- 
tion. She is in  charge o f  the Reading Room, which is 
located in rhe Bureau's ulfices urp Ihe f i f th  f loor of 
the G e o l o g ~  Building on  the main campus of The 
University of Texas at Austin. This faciliry is open 
to  Ihe public and houses a variety o! p~~b l ica l ions  
p r t rnen t  l o  Texas qenlogy and nalural resources. 

L. E. Garner r~sponds to  rquesrs for rock and 
mineral idcntif ication and handles all public-sample 
testing in  cooperation w i th  the Mineral S t i l d i ~ ~  
Laboratory. He dlsu ~ o u t d i r l d i ~ s  tht? BL~TB~LI 'S p i i r t i~ l -  
ipatlon in  review of environmenral impact stare 
ments and similar preliminary project reports as pan  
of the interagency cooperation necessary to r  ctlrn- 
plete and adeql-late revlew of proposed projects in  
!he State. 

EDUCATION SE RVlCES 
The Bureau r)f Econumic Geology cont int~erl tn 

expand its par t ic i~a l ion  in  a puhlic school d u c a t i o n  
program in  1976 through workshops and numerous 
pub1 ic addresses. 

A set of curriculum materials l o  accompany the 
Bureau's new "Energy Resourms of Texas" mae is 
being produced. To date. Uriit I: Energy from Srart 
to Finish is puhlishetl, and Unit  II: Energy, Ecn- 
nornici, and the Environment w i l l  b ~ !  ready by 
spring 1977. Uni t  Ill: Energy i n  the FII~U~P. is 
sr:t~eduled fclr puhlicatinn in late 1977. 

Bureau staff led a f ield t r ip tor Austin Inde- 
m n d ~ n r  School Districl tt?ar:hers in Auqt~s t  1976. 
This tr ip to points of geologic interest in  the Austin 
area can serve as a model for other interested groups 
throughout the State. T o  supplrrrient field t r ip 
experiences, the Bureau is initiating production of 
slide-taoe presentations on various topics of intered 
in Texas peoliqy. Slide-tapes on State and National 
Parks, polnts of geologlc interest, and nther topics 
or areas not read~ly accessibll= to the public are 
planned. The first series is a five-part set on  Ener'gy 
Resoi~rces of Texas. 

Guided by a comarehensive "Needs Assessment 
Ouestionnaire" sent ro 2.000 Texar teachers and 
aclrninistrators in earth science, the Ruraau o f  
Econornir: G s o l a q ~  wi l l  continue to  expancl its 
activities in  tne arw  of ed\ l~at iona l  sewice5. Re- 
quests for inlorniation. resource ~narerials, and 
~ n f ~ r e n c e s  arp welcorne: suggc-!stions and cornmpnts 
irorri Texas earth science teachers are alsa needed 
and welcu me. 



PERSONNEL 
RESEARCH STAFF 
GROAT RESIGNS TO ACCEPT NEW POSITION 

Dr. Clinrl->+ G Groai r e s ~ ~ i n ~ ~ d  as Act&ng D~rector of the Bur~au  to 
becnrne Cba~rrnan of the Denanment of Geoloq~cal Scrences at The 
University of Texas at El Paso. Dr. Groat served as Acting D~rector since 
May 1975. 

Dr. Groat joined the Rureau of Econornic Geology staff In November 
7968 as a Research Sc~entist, and from 1971 t o  1975 was Assoc~ate 

FISHER CONTINUES ON LEAVE 
Dr. W. L. F ish~r .  Dlrecrnr of lhr: 81.1rsau 

of Economic Geology. continued on leave nf 
absence in  1970. Dr. Fisher is presentlv 
serving as Assistant Secretary for Energy ancl 
Minerals of the U. S. Department of rhi: 
Interior. As this report woes to  press, 
Dr. Fisher plans to  return to :he 51.rreau on 
February 1, 1977. 

Director for Adr~iinistralion. During his tenure at the Bureau, he published Dr. Fisher has been a leader in thr 
reports on Texas mineral and enerqy resources, gmloqy of rhe Presidio dwelop~nent of genetic concepts in the 
bolson, mining and land reclamation, and environmental yo logy of the interpretation of ancient rocks and has 
Texas Coastal Zone. helpcd pioneer the application of those 

Dr. Groat also was an Associate Professor i n  the Department of concepts to energy and mineral resources 
Geological Sciences at The University of Texas at Austin. He holds exploration and development. In  addition, 
membership in the following professional organizations: Alner~can he has been instrumental in the concrption 
Tnstitut~ of Profmional Geoloqists. American Quaternary Association. of and initral rmparch for the Env~ronrriental 
Assnciation of American State Geologists. Geological Society of America, Geologic: Atlas of the Texas Coastal Zorie. 
Society of Economic Geoloqists, Society fnr Environmental Geochemistry This major research proprarri has spawned 
and Health. ancl the Society of Mining Engineers of AIME. He sewed as numerous environmental gmlnq~c and land 
president of the Austin Geological Society during 1976. raource proiects at the Bureau and has 

Prior to  receiving h ~ s  Ph.D. in geology at The University of Texas at con1 ributed significan~lv to the Bureau'% 
Austin in 1968, Dr. Groxt earned his A. R.  (geology) from the Univprsity posrtion rn the fields of env~ronmental 
of Rochester and his M. S. ( ~ o l o g y )  from the University of Massachusetts. Dr Charles G Groat geology and land resource walualion. 

WOODRUFF AND KlER RETURN TO BUREAU 
Dr. Charlrs M. Woodruff, Jr., and Dr. Robert S. K i ~ r  re t~~rned !his 

year from leave of absence. Dr. Woodruff has heen sewing since 1974 as 
geologist in  the Coastal Management Program of the Texas General 
Land Office. Dr. Woodrirff srill provides consultation on a courtesy 
basis for this important State program. Dr. Kier coord~nated a research 
prolecl at The University of Texas at Austin to develop criter~a for :; coastal zone management. This rnultidisciplinarv approach to criteria 
identification for coastal management progranls was sponsored by the 

i RANN (Research Applied t o  National Needs) Program of the Nationnl 
Sciprice Foundation. 

- WERMUND HEADS 1977 G.C.A.G.S. MEETINGS 
-a Dr. E. G. Wermund has accepted the pos~tron of general chairman 

r 1 for the 1977 annual meeting of the Gulf Coast Association of 
-2 ' 

w 

Geological Societies ro be held in Austin, Texas, in October 1977. As *- general chairman. Dr. Wermund will be respons~ble for tho overall 
. . coordination of the largest regional geologic meeting in  the country. 

Over 2,000 registrants, ~ r i c l ~ ~ d i n g  geolr~gists and guests, are expected to 
at lend. 

Dr. Werm~lnd is presently Acting Associate Director for Adminis- 
I I tration at the Bureau. Formerly, he was Coordinator of the Land 
i ,  Resources Laboratory. Dr. Werrnund's research activ~ries are presently 

i .* concent rated on aspects of the environmental geology and hydro- 
geoloqy of the Edwards Limestone aquifer. Is;;.. --/. 

1 -- 
Dr. E. G. Werrnund 



PAPERS BY BUREAU OF ECONOMIC GEOLOGY STAFF I N  OUTSIDE PUBLICATIONS 

Barnes. Virgil E.. .II ,' : Mtirqolis, Stanley V., 
1976, Car hode I~.rrnrnrsr~?nr;, ;lnrl m~crcrprohe 
str~dies of Libyan Desert !!lass and australit- (ah- 
stract): Sydney, Australia. 25th International Geo- 
logical Congress, Abstracts, p. 61 1. 

B a r n e s .  V i r g i l  E., and Underwood,  
James R.. Jr.. 1976, NPW invesfigation of the strewn 
fisld of Libyan Desert glass and its petrography: 
Earth and Planetary Scienc~? Letters, v, 30, 
p. 71 7-1 22. 

Barnes. Virgil E., Young. Keith. and Kaiser. 
W. R., 1976, Field trip road log, second day. 
October 31, 1976, Stops 6-9, in Econotnic geology 
of south central Texas, a guidebook for the 1976 
Sou th  Texas Geological Society field trip. 
October 30-37: San Antonio, Texas, South Texas 
Geolo~iral Society, p. 36-57. 

Barnes, Virgil E. (with Maclay, RobertW.), 
1976, Field tr ip road log. first day, October 30, 
197G, Stops 1-5, in Econornic geology of ~011th 
central T~xas. a guid~book for the 1976 South 
Texas Geologiwl Society field trip, Octoher 30-31. 
San Antonio, Texas, S o ~ ~ t h  Texas Geological 
Society, p. 6-35. 

Bebout. Don G., 1976, Geothermal energy 

:r(irii 111- / r ~ o  Forrnat~on-a new resourr-0 Ilorn an 
old treriri (abstract): Geolqlcal Soc~ety o f  Arnerlca, 
Abstracts wlrh Programs, v. 8, no. 1, p. 4. 

Bebout, Don G., 1976. Subsurface techniques 
for locating and evaluating aeopressl~red geoth~rmal 
reservoirs along the Texas G l ~ l f  Coasr: The Uni- 
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GULF COAST LIGNITE CONFERENCE 
DRAWS DIVERSIFIED ATTENDANCE 

On June 2-4. 1976, rhe bur cat^ of Economic 
Geology, tho U. S. Energy Research and Dcvelnp- 
ment Admintstration. and RANN (Research Applied 
to National Needs) of the National Science Fmrnda- 
tion held a conference on Gulf Coast Lignire 
Geology, Utili7ation. and Env~ronrnental Aspects. 
This conference. held in cooperation with the 
Gnter for Enerqv Stud~es, clrew over 500 registrants 
from a broad cross section of energy, environment, 
and ywlogy interests. Presentations were given by 
representatives of pi~blic and private research 
groups. State arid Federal government, exploration 
and mining companies, industrial consumers. and 
environmental consulting firms. A series of ~nformal 
workshops focused on !lie geology, utilization, and 
environmental topics covered in the formal presen- 
tations. Two field trips were held, one to the active 
lignite mine and outcrops of l igni te-related strata 
near Rockdale, Texas, and the second to Big Brown 
lignite mine and the large lignite-fueled steam- 
electric power plant war Fairfield. Texas. 

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

primary editing responsibilities. Cecille Havnie is the 
techn~cal editor of the Proceedings volume. Dr. 
Charles G. Groat was the general chairman for the 
conference. 

LECTURES AND PUBLIC ADDRESSES 
A measure of the interest in Bureau uf Eco- 

nomic Geology research programs and their results 
is shown by the number of public lecturm prsented 
each year. Lecturm are given to a wide audience, 
including professional societies, univorsities, and 
Federal, State, and local units nf government. 

Although the prirne mcans cf disscrrinztinq the 
results of Eureau research i s  t h r ~ ~ ~ g l i  publication, 
formal and ~nformal lectures are impc~rtant rnpans of 
presenting information prior tn final publication. 

Following are Iectirres qiven by Bureau staff 
members during 1976. 

Virgil E. Barnes 
Cathode luminescence and microprobe studies 

of Libyan Desert glass and at~stralites. presented a t  
25th International Geolaqical Congrm, Sectiorl on 
Planetoloqy. Sydney. Australia. 

Don G. Bebout 
Geothermal energy from the Frio Formation- 

A new resource from an old trend: presented at 
Geological Society of America, Soijth-Cen~ral Sec- 
tion, Anriual Meeting, Houston. Texas. 

Subsurface techniques for locating and evalu- 
ating geopressured reservoirs alonfi the Texas Gulf 
Coast: presented at Secc~nd Geoprmsured Geo- 
thermal Encrqy Conference (sponsored by U. S. 
Energy Research and Oevel npment Administration 
and Center fnr Energv Studies of The University of 
T~xas at Austin), Aus!in, Texas. 

Transgressive sandstone/carbonare scql.lence- 
Hosston/Sl~gn Formations a.f South Texas: pro- 
senred at American Association of Petroleum Geol- 
ogists, Annual Meering, New Orleans, Louisiana. 

L. F. Brown. Jr. 
Depositional systems on the eastern flank of 

rhe Midland Basin: presented a t  Snciay o f  Eco- 
nomic Palmntologists and Mineralqists, Permian 
Basin Section, Meeting, Midland, Texas. 

Petroleum potential of the Barreirinhas Basin, 
northern Brazil : presented at Petrobras (Petrnleo 
Brasiliero), Rio de Janeiro. Brazil. 

Thomas J. Evans 
Suitability and availability of  Texas limeaones 

for flue-gas desuffurization: presented at Conference 
on Gulf Coast Lign~te: Gwloqy, Utilization, and 



Envirunrnental Aspscls (sponsored by  Bureau of 
Econornic Geoloqy of The University of Texas ar 
Austin, U. S. Energy Research and Development 
Adrninistrat~on, and Research Applied to National 
Needs Program of the National Science Fot~ndation, 
in cooperation wi lh  the Center for Energy Studies 
of The University of TRXX at Austin), Austin, 
Texas. 

Texas mineral and enerqv resources-Their 
nature. use, and impact on the environmeiit: ore- 
sented ar Envi ronmental Education Workshop 
(soonsored by Texas Education Agency and East 
Texas Stare University), Commerce, Texas. 

Robert J. Finfey 
Interpretation of unenhanmd LANDSAT 

imagery for w t land  and land use delineation in the 
Texas Coastal Zone: presented at Gulf Coast Asso- 
ciation of Geological Societies, Annual Meeting. 
Shreveport, Louisiana. 

William E. Gallowav 
Seismic stratigraphic model of a platform1 

margin-Anadarko Basin: present& at Tulsa Geo- 
logical Sorirty, Meeting, Tulsa, Oklahoma. 

L. E. Garner 
Envi mnrnental geology of Austin area: pre- 

sented before class in Urban Planning at the School 
of Architer:ture, The University of T ~ x a s  at Austin, 
Austin, Texas. 

Mineral resources and cnnwrvation in Texas: 
presented at Environmental Education Workshops 
(sponsored by Texas Education Agency and East 
Texas State University), Texarkana, Texas; and 
lsponsored by Texas Education Agency and 
Tarleton State University), Stephenville. Texas. 

Projects and progress of the Bureau of Eco- 
nomic Geology: presented at Soil Sunley Technical 
Work-Ptanning Conference (sponsored by Texas 
A & M University), Co!Ige Statiorr, Texas. 

Util izat inn o f  envi ronmental geologic maps of 
the Austin area: presented before City of Austin 
Planning Department, Ausrin. Texas. 

A. R. Gregory 
Fl~r id  saturation effects on dynamic elastic 

properties of sedimen tary rocks: presented at 
Society of Exploration Geophysicists, 29th Annual 
Midwestern Exploration Meeting, Dallas. Texas. 

Charles G. Groat 
81.1raau of Economic Geology research pro- 

grams: presented at Department of Geology of the 
University of Houston. Ilouston. Texas. 

Coa! dara sources in Texas: presented at Work- 
stiop on ERDA's Fossil Enerqy Program (sponsored 
by Oak Ridge Associated Uriiversiti~s) at the Uni- 
versitv of Kentucky, Lex~ngton, Kentucky. 

Development of Texas energy resources- 
Implications for state agency planning: presentd 
before Interagency Counc~l on Natural Resources 
and the Environment, Austin, Texas. 

Development of Texas mineral resources- 
Environmental challenges, presented at Earth 
Science Teacher Day Conference (sponsored by the 
Department of Geological Scienceg of The 
University of Texas at Aust~n, the Austin Indepen- 
dent School District, the Texas Education Agericy. 
the National Association of Geoloqy Teachers, the 
Science Education Center of The University of 
Texas at Austin, and Region XI l l Education Sewic~  
Center). Austin. Texas; and at Conservation and 
Environmental Education Workshop (sponsored by 
the Texas Education Agency and The University of 
Texas at El Paso). El Paso. Texas. 

Overview of lignite mining and markets In 
Texas: presented at Associated General Contractors 
Me~tinq. Austin, Texas. 

Res~arch challenges in ttie d e v ~ l o p m ~ n t  of 
Texas' energy resources: presented at Symposium 
on Enerpy Resources and Public Policy (sponsored 
by the Austin Independent School Districl ), Acrst in, 
Texas. 

Rolc of resource assessment in  energy research 
programs: presented at Second Geopressured Geo- 
thermal Energy Conference (sponsored by U. S. 
Energy Research and Development Administration 
and Center for Energy Studies of Tho Universi:~ of 
Texas at Austin). Austin, Texas. 

Role of state geological surveys in Environ- 
mental Impact Staiement revlew: presented at 
Association of American State Geologists. Central 
Region Meeting, Vail, Colorado. 

Texas energy alternatives: presented at Pan- 
handle Geological Society, Meeting, Amarillo, 
Texas; Fort Worth Geological Society. Meeting, 
Forr Worth. Texas; Wcst Texas State University, 
Canyon, Texas; and The Universitv o f  Texas at El 
Paso. El Paso, Texas. 

Texas energy resources-Diverse and plentiful: 
presented at Texas Energy Forecast Conference 
(sponsored by rhe University of Houston Energy 
Institute), Houston. Texas. 

Texas ligni re and bituminous coal-Geology and 
development: presented at Coal Geology Funda- 
mentals short course (sponsored by the Qklahoma 

Geological Survey) at the University nf Oklahoma, 
Norman, Oklahoma. 

Thomas C. Gustavson 
Appl~calions nf environmental data tor land 

resource assessnipnt: preserited at p ~ ~ h l i r :  mwting 
convened by the County Judge of Fayptte County 
(sponsored by the Texas Department ot Cornniun~ty 
Affairs), La Grange. Texas. 

Bedforms arid stratification typss of rnndrrn 
gravel poinl bars, Nuecs River, Texas: presented a! 
American Association of Petrolt3r1m Genlmistr, 
Annual Meetinq. New Orlrans, Louisiana. 

Environmental geologic mapping of Texas. Ipre- 
xnteci at a Penrose Conference ( F ~ ~ n r t i ~ n  of the 
Geoloqist in Soc~ety) of the Geoloqical Society of 
Amer~ca, Waterwood National Conf~rencv Cetiler, 
Texas. 

Environmental mapping in Texas: presented 
before Department o f  Geology. Kent State Uni- 
versity, Kent, Ohlo. 

Fluvial and IacusLrine processps o f  sedinievta- 
tion in the proglacial environm~nt: oresrnrd t ~ ~ f o r ~  
Department of Geology, Kent State University. 
Kent, Ohio. 

Geothernial resources of t h ~  Texas Gulf Cnan- 
Environ~i~ental concerns arising from the production 
and disposal of geothermal waters, p r w n t e d  at 
k o n d  Geoprssst~rcd Gnothcrmal Enerqy Con- 
ference (sponsored by U. S. Energy Research and 
i3velopment Administration and Center for Energy 
Studies of The University of Texas at Austin). 
Austin, Texas: and to U. S. Bureau of Land Manaqe- 
rnpnt. New Orleans, Louisiana. 

Christopher 0. Henry 
Envircmmental geology of the East Texas lignite 

belt: presented ar. Conference on Gulf Coast Lig- 
nite: Geology, Utilization, and Environniental As- 
pects (sponsored hy Bureau of Economic Geology 
of The University of Texas at Austin, U. S. Energy 
Research and Development Administration, and 
Research Applied to  National Needs Program of the 
National Science Foundation, in cooperation with 
The Center for Energy Studies of The University of 
Texas at Austin), Austin. Texas. 

W. R. Kaiser 
Depositional systems in the Wilcox Group 

(Eocene) of eastcentral Texas and the occurrence 
of liqnite: presented at Conference on Gulf Const 
Lignite: Geology. Util izat~on, and Environmental 
Aspects (sponsored by Bureau o f  Economic Geol- 
ogy of The University of Texas at Austin. U. S. 



Energy Rftsearch and Dpv~lopment Administration. 
and Research Applied to National Needs Program of 
the National Science Foundation, in cooperation 
w ~ t h  the Center far Energy Studies of The Uni- 
versity of Texas at Austin), Austin. Texas: and at 
Sotrth Texas Geotogical Society. Monthly Meeting, 
San Antonio, Texas. 

Ernst H. Kastning 
Dwelooment of pseudokarst features with 

examples from East. Central, and northwest Texas: 
presented a t  Texas Academy of Science, 79th 
Annual Meeting. College Station, Tcxas. 

Faults as positive and negative influences on 
ground-water flow and condui t ~nlargement within 
karst aquifers: presented at l nternational Sym- I posium on Hydrologic Problems in Karst Regions 
(sponsored by Western Kentucky Universi (y ) ,  
Bowling Green, K~ntircky. 

Granitic pseudokarst, Llano County, Texas, 
w r ~ h  special reference to Enchanted Rock Cave: 
presen ttld a t  National Spelenloginl Society, Annual 
Meetinq, Morgantown. West Virginla. 

Hydrologic and geomorphic aspects of karst 
features in the Blaine Gypsum (Permian). H e x  River 
Bavn, northwest Texas: presented a t  Nat ~onal 
Spelmloqical Society, Annual Meeting. Morgan- 
Zown. West Virginia. 

Robert S. Kier 
Merllodolngy to evaluate inipacts of caastal 

zone management: present4 at special meeting, 
Ddvlstan of Ecolagy, State of Washington, Olympia, 
Washington 

Charles W. Kreitler 
Activ? surfncc farrlting, a consideration for land 

use planning: presented at Geolog~cal Society of 
America, Scluth-Central Section, Ar~r,~ual Meeting, 
Hutrston, Texas. 

Active surface faulting. Texas Coastal Zone: 
presented at Ariierican Association of Petroleum 
Geolo~i  lists, Annual Mccting. New Orleans, 
Lo~~isiana. 

Faill t control of land subsidence, Texas Coastal 
Zone: presented at Second International Sym- 
posium on Land Subsidence (soonsored by Inter- 
nariunal Assoc~ation nf Hydrnlogical Scinnces). 
Atlaheirn. G~lifornia. 

Faulring and subsidence, Texas Coastal Zone: 
presanted before class in Iiydrogeology at the 
Department of Geological Sciences, The University 
of Texas at Austin, Austin, Texas. 

N itfogen isotopes in hydrology: preentad 

before class in hydroaeoloqy at the Department of 
Geological Sciences, The University of Texas at 
Austin, Austin, Texas. 

Robert G. Loueks 
Geopressured geothermal prospects in the Frio 

Formation of the Texas Gulf Coasl-Ideal vs. actual 
models: presented at Gulf Coast Association of 
Geological Societies, Annual Meeting. Shreveport, 
Louisiana. 

Relation of early carbonate porosiw to  deposi- 
tional and diqsnetic facies, subsurface Cow Creek 
Limestone (Lower Cre!aceous), South Texas: pre- 
sented at Am~riran Association of Petroleum Geol- 
ogists, Annual Meetinq, New Orleans, Louisiana. 

Laurence C. McGonagle. Jr. 
Comparison of denslrornetric methods used to 

obtain spacial or temporal ckaracteristi~ of spectro- 
scopic sources from spectral lines: presented at 
American Chemical Society, Southw~stern Regional 
Meeting, Fort Worth, Texas. 

Robert A. Morton 
Characteristin and hurricane vulnerability of 

Texas bay arid Gulf shorelines: presented at Texas 
Coastal and Marine Co~rncil, Meeting, Houston, 
Texas. 

G~oloyic setting and physical processes affect- 
ing harrier islands of the central Texas coast: 
presented a t  Leagi~e of Women Voters. Meeting, 
Corpus Christi. Texas. 

Hydrology and sedin~entology of rnndern and 
ancicnt channels of the Goadalupe fluviai-deltaic 
rriodel: presented at Field Conference on Ancient 
and Modern Fluvial Systems (sponsored by LI. S. 
G~olaoical Survey ), Austin, Texas. 

Large-scale bed forrns and sedimentarv stnrc- 
tures developed under supercri71cal flow durinq 
hurrican~! f lrnding: present4 at Amerir~n Associa- 
'[,ion ot Petroleum Geologists, Annual Meetinq, New 
Or leans, Loo lslana. 

Natural ha7ards of the Texas Coastal Zone: 
presented at the Department of Environmental 
.Sciences of the University o f  Virgirria. Charlottes- 
ville, Virginia. 

Ann E. St. Clair 
Mineral resourrxs of Texas (other Than oil and 

gas): presentd at Environnlental Education Work- 
shop (sponsored by Texas Education Agency and 
Abilene Christian CollegeI. Ahilene, Texas. 

Anita R. Trippet 
Energy resources of Texas: presented before 

classes in Earth Science Education at the Depan- 
ment of Geology. Baylar University, Waco, Texas. 

Geology as a profession: presented at Martin 
Junior High School. Austin, Texas. 

Houston-Galveston area land and water 
inventory mapping: presented before Institute of 
Env~ronmental Science class at Department of Geol- 
ogy, Baylor University, Waca, T ~ x a s .  

Use of tools in geology: presented az Doss 
Elementary Schonl, Auslin, Texas. 

E. G. Wermund 
Intrcld!~rtion to rrPsn!.lrce capability mapping' 

presented at public meerinq convened by the 
County Judge of Fayette County (spnnsard by the 
Texas Department ~f Comrnunity Affairs), Ftaionia. 
Texas. 

Land resources mapping for regional planning: 
presented before the Rqional Planning Board of 
Nassau and Suffolk Cot~nries (sponsored by 
Research Applied to National Nwds Program of 
National Science Foundation), Hauppauge. New 
Ynrk. 

Petroleirm potential and depositional systems in 
Tucano Basin, Brazil: presented a t  Petrobras 
(Petroleo Brasilierol, Rio de Janeiro, Brazil. 

Remote sensing in Texas a@:ncies, past and 
present: presented a1 Svrnposil~n- on Re~note 
Sensing for Land and Resource Manaqement in the 
Scli~th and Soirrhwest (sponsored by Rel-note 
Sensing Center. Texas A & M Universityl, College 
Station. Texas. 

Resource capability map ol Kendall County: 
presenred at public mwtinq convened by the 
County Judge of Kendal t Coilnty, Boerne, Texas. 

Toward sulvi ng regional movernenl of ground 
water fhroi~gh fractured limestones in Ihe Edwards 
aquifer: present& at Geological Sss~ety of America, 
Annual Mseting, Denver, Co!orado. 

C. M. Woodruff, Jr. 
Land resources of Fayene County. Texas: 

presented at public rnwtinq mnvened by the 
County .ludgs of Fayette County (sponsored by the 
Texas Department of Comrnunity AlfairsJ, 
La Grange, Texas. 

Nat~~ral  areas in the CAPCO region: presented 
at Natural Areas of Texas Workshop (sponsored by 
the Diviston of Natural Rmourcfsand Environment 
of The University of Texas a1 Austin). Winsdale, 
Texas. 

He~ource aas=ssment and coadal management: 
presented before Texas Mid-Corltinent Oil and Gas 



Associa tion. Subcornmi ttee on Coastal Zone Man- 
agemcni . Houston, Texas. 

MEETINGS ATTENDED 
Staff members represented the Bi~reau of Eco- 

numic Gmlcqy nr The University of Texas at 
numerous scientific and professional meetings in  
1976. Principal meetings attended during the year 
in t lud~ :  

American Association of Petroleum Geologists 
and Society of Economic Paleontol~ists and Miner- 
alogists, Annual Meeting, New Orleans, Louisinna- 
V i rg i l  E. Barnes, Don G. Behout, William E. 
Galloway, Charles G. Groat. Thurr~as C. Gustavson, 
Charles W. Kreitler, Robert G. Loucks, Robert A. 
Morton, E. G. Wermund. 

American Chemical Society, Sn~~ihwmrern 
Regional Meeting, Fort Worth, Texas-Laurence C. 
McGonagle, Jr. 

Association o f  American State Geologists, 
Central Rq ion  Meeting, Vail, Colorado-Charles G. 
Groar. 

Ear th Science Teacher Day, Conference 
(sponsored by the Department of Geological 
Sci~nces of The University nf T ~ x a s  at Austin. the 
Austin Independent School Dislrict, the Texas 
Education Agency, the National Association of 
Geology Teachers, r h ~  Science Education Center of 
The University of Texas a t  Austin, arld Region X l l l  
Educa t ion  Service Center). Austin. Texas- 
Charles G. Groat, Atiira R. Trippet. 

Energy and the Future: The Cities of Texas. 
Conference (sponsored by the Lyndon B. Johnson 
School nf Public Affairs of The University of Texas 
at Austin), Austin, Texas-Anita R. Tr~ppet. 

ERDA's (U. S Energy Research and Develop- 
ment Administration) Fossil Energy Program. Work- 
shop (sponsored by Oak Ridge Associated Uni. 
versities). Lexington. Kentucky-Charles G. Groat. 

Faulting and Subsidence in  the Texas Coastal 
Zone, Workshop (snnnsored by the Eureau of 
Econorn~r: Geology of The University of Texas at 
Austin and the U. S. Geoloqicill Svrvey). Aus!in, 

PENROSE CONFERENCE ON LAND USE PLANNING HELD 
The Ce~lnqical S O C ~ ~ T V  of Amer~ca. th ro~qh  thr R. A. F. Penrrlse endowment, and the Bureau of 

Ecnnornir: Geolilgy sponsured a conference on the Implementation of Geological Information ~n Land-Use 
Planninq. R. W. Troxel, California Division of Mines and Geology, and G. 13. Rnhinson, U. S. Geological 
Surv~y.  cor.lvened the conference, which was held o n  December 13-1 7, 1976, in Austin, Texas. This conference 
included 75 participants from across the Nation who are acknnwldgd  leaders In the application of qeologlc 
data to the effective and prudent planning of land utilization. Thp Bureau's smnsorshin of this niwtinu 
reflects its hiqlrl y regarded land resources and ~nvironmental qwloqv programs. 

BUREAU TO SPONSOR SYMPOSIUM ON CRETACEOUS CARBONATES 
D. G. Beboi~: and R. G. Lour.ks, Bureac~ uf Ecor~ornic Gnoloqv, will cochair a syrriposium on Cretaceous 

carbonate rocks in Texas and Mexico, in coniur;crion wi:h the 1977 Annual Meeting of the Gulf Coast 
Association of Eenloqical Societ~es to be held In Austin in October 1977, Present plans call for a day of 
tect.~nical presentations t o  be ful lowed by an informal evening discussion focusing on hrture directinns in 
Cretacfio~rs carbonate rmarch. 

Papers solicited to dare from industw and university researchers cover outcrop and subsurfam studies, 
regional anrl Ir~cal scale invcsr~gations. carbonate diagenesis and geochemistry, and age and environmental 
signific~nr:e of Cretaceous faunas. Symnosit~m papers will be published for this meeting. 

FAULTING AND SUBSIDENCE WORKSHOP 
The Rureah.~ nf Economic Geology l~eld a workshop nn Faulting and Land Substdence in the Texas Coastal 

Zone on Se~tember 23 and 24. 1976. Bureai~ staff. researchers from the U. S. Geolqical Survey, and other 
scientists acttve in faul-ting and subsidence research mer t o  discuss and evaluate research efforts in 
( I )  chararteriration of the surface expression of growth faults, ( 2 )  analysis o f  mechanisms of fault activation 
by fluids wirhdrawal, and (3) interrelationships of active faulting and land subsidence. Charles W. Kreitler, 
Bureau wearch geologist, organized the workshop. Dr. Kreitler has heen responsible for the Bureau's programs 
on Coastal Zone faulting and subsidence. R ~ p r ~ s e n t a t i v ~ s  from the Texas Water Dwelopment Board, 
Harris-Galveston Coastal Subsidence District, and NASA attended the meetings. A freld trip l o  v i m  faults ar~d 
examples of subsidence in the Houston area concluded the symposium. 

T ~ x a s - L .  F. B r o w n ,  Jr., Charles G. Groat, 
Charles W. Kreitler. Dawn G. Mr:Kal~ps, E. G. 
Werrnund. 

Function o f  the Geologist i n  Society, Penrose 
Conference (sponsored by the Geolqical Soc~sty of 
America), Waterwood National Confrl.rence Center, 
Texas-Thomas C. Gustavson. 

Geological Programs in  the Central Region of 
the United States, Seminar (sponsorcrl bv U. S. 
Geological Survey and State Geologists). Vail, 
Colorado-Charles G. Groat. E. G. Werni~jrid. 

Geological Society o f  America. Annual Meet. 
ing. Denv~r ,  Colorado-Virqil E. Barnes, Don G .  
Bebout. RobertJ. Finlcy, CharlesG. Gmai,  
T hornas C. Gustavson, Christopher D. Iienry. 
Ernst H. Kasrning, E. G. Werrnund. 

Geological Society o f  America, South-Central 
Section, Annual Meeting, I-louston. Texas-Don G. 
Behout, Charles G. Groat, Ctiristopher D. Iienry, 
Charles W. Kreitler. 

Geology of Rocky Mountain Coal, Symposium 
(sponsored by U. S. Geologi~:al Survey, Coloradn 
G~ological S~~rvey  and energy companies), Golden, 
Coloradn-W. R. Ka~ser. 

Geopressured Geothermal Energy Conference, 
Second (sponsored by U. S. En~rgy  R~scarch and 
Dev~loprnent Administration and Center for Energv 
Studies o f  The Universitv nf Texas at Austitrl, 
Austin. Texas-Joyce M. Basciano. Dori G. Br?bour. 
Charles G. Groat, Thoma5 C. Gustavson, Dawn G. 
McKalips, Ann E. St. Clair. 

Geothermal Energy Potential o f  the Rio Grande 
Area, Texas and New Mexico, W13rkshop (sponsor& 
by E ROA and r h ~  states of Tpxas and NFW Mexirzo), 
El Paso. Texas-Charles G. Groat, Christopher D. 
Henry. 

Ground Water Quality Symposium, Third 
National Meeting (sponsored by the Natlonal Water 
Well Assor:iation), Las Vsgas, N~vada-Charles W. 
Kreitler. 

Gulf  Coast Association of Geological Societies, 
Annual Meeiing, Shrcveport. Lo~.r~siana-Don G. 
Bebout. Robert J. Finley. Rohen G. Loucks. E. G. 
Wermund. 

Gulf Coast Lignite: Geology, Utilization, and 
Environmental Aspects. Conference (sponsored by 
Bureau of Economic Geology nf The University nf 
Texas at Austin, U. S. Energy Research and Devcl- 



opnient Administration, Research Applied to Na- 
tional Needs Program of the National Science 
Foundatinn, in cooperation with Center fo r  Enerqy 
Studies of  The University of Texas at  Austin), 
Austin, Texas-Joyce M. Bascianu, L. F. Brown, Jr., 
Thomas J. Evaris. L. E. Garner, R o s l l e  M. Girard, 
Cha r l es  G. G r o a t ,  Thomas C. Gustavson, 
Christopher D. Henry, W. R. Kaiser. Ernst H. 

I Kastn~ng, Robert G. Loucks, Dawn G. McKalips, 
Mary J. Pieper, Ann  E. St. Clair, Ani ta R. Trippet. 

Habitat '76: The United Nations Conference o n  
Human Settlements, Sou~l.iwes t R q ~ n n a i  Con- 
ference ( s l ~ o n w r ~ r l  h y  I ~ F !  Graduate Prograrn in  
Corrirnunitv and Regional Planning of the School o f  
A r c h i l ~ c t r ~ r e  of The I l n i v ~ r s i l y  of  Texas at Aust in) ,  
Austin, Texas-L. E. Garner. 

Highway Geology Symposium, 27th Annual 
Meeting, Orlando. Florida-L. E. Garner. 

Hydrologic Problems in  Karst Regions. Inter- 
na t iona l  Svrnposlum (spnnsored by Western 
K ~ n f u c k y  University I .  Bowling Green, Kenttlcky- 
Ernst H. Kastning. 

l mpfementat ion of Geological lnformation in 
Land-Use Ptanning. Per i ros~ Conf~rence (sporisored 
bv tht! Geological Socieiy o f  America and th~: 
Bureau of Econornic Geulogy of The Clniversit~ o.f 
Texas at  Aust in) ,  Austin, Texas-L. F. Brnwrt,Jr., 
t. E .  Garne r ,  ThonlasC. Gustavson, E.G. 
W ~ ~ - r n u n d ,  C. M. Woodruff, Jr. 

In-Situ Leaching o f  Uranium, Conference 
(sponsored by Alrier ican Association of Petrotetlm 
Geolngists), Vail, Colorado-William E. Galloway. 

I l n t e r n a t i  onal GeologEcal CDngress. 25th. 
Sydney, Australia-Virgil E. Barnes. 

Interstate Mining Compact Commission, f a l l  
, Meeting, San Antonio, Texas-Charles G. Groat. 

L a n d  Subs idence,  Second International 
Sy rnposium (sponsored by I nterriaticlnal Association 
of Hydrological Sciences), Anaheim, California- 
Charles W. Kreitler. 

National Cartographic lnformat ion Center. 
Workshop Isponsoretl b y  U. S. Geological Su~vey) .  
Austin, Texa7-E. G. Wermtrnd. 

N a t i o n a l  Speleological  Society. Annual 
Meet~ng, Morgantown. West Virginia-Ernst H. 
Kastning. 

Natural Areas of Texas, Workshop (sponsored 

by the Division o f  Natural Resources and Environ- 
ment of The Un iv~ rs i t y  of Texas at  Austin), 
Winedale, Texas-C. M. Woodruff. Jr. 

Pacific Southwest Minerals, Conference (spon- 
sored by Society o f  M ~ n i n g  Engineers of the 
American Institute o f  Mining, Metallurgical, and 
Petroleum Enqinesrs), San Francisco, Californta- 
Char ts  G. G ~ D ~ T .  

Remote Sensing for  Land and Resource Man- 
agement in  the South and Southwest, Synipos~urr\ 
Isponsored by Rerrlote Sensing Center. Texas A & M 
University), C~ l l ege  Siatiorl, Texas-E. C. W ~ r m ~ r n d .  

Research Techniques in  Coastal Environments, 
l naugirral Sy mpr~sium in the R. J. R~.~sssl l Lec!ur~- 
s h ~ p  Series (sponsored by the Depanment of Gmg- 
raphy and Anthro~,ology. School of Geosciences, 
L o u ~ s i a n a  Sta te  Un i v~ rs i t v ) .  Baton Rouqe, 
Louistana-Robert J. Finley, Charles W. Kreitlar. 

Society of Exploration Geophysicists, 46th 
Annual Meeting, Houston, Texas; and 29th Annual 
Midwestern Explnration Meeting, Dallas, Texas- 
A. R. Gregory. 

Soil Suwey Technical Work-Planning Con- 
ference (sponsored by Texas A & M Universtty and 
The U. S. Soil Conservation Service). Colleqr? Sta- 
tion, Texas-L. E. Garner, Christopher D. Henry. 

Standards for Measuring Shoreline Changes, 
Workshop (sponsored b y  Coastal Plains Center for 
Marine Dwelopment Services), Atlanta, Georgia- 
Robert A. Morton. 

Stratigraphic Interpretation o f  Seismic Data, 
Short Coursr (sponsored by American Association 
o f  Petrolwm Geologists and Society of Exploration 
Geophysiciqts), Hoirston, Texas-Don G. B h o u t .  
A. R .  Gregory, Roben G. Loucks; Vail, Colorado- 
L. F. Brown, Jr. 

Texas Academy of Science, 79th Annual Meet- 
ing, College Sta t~on,  Texas-Ernst H. Kastn ing, 
Ani ta R. Trippet. 

Texas Advisory Committee on Conservation 
and Environmentat Education. Meeting, Bet ton. 
Texas-Charles G. Groat. 

Texas Coastal and Marine Council, Meeting. 
Houston, Texas-Robert A. Morton: Galveston, 
Texas-C harles G. Gmat. 

Texas Energy Forecast, Conference tsponsored 
bv University of Houston Energy Institute), 

H o u s l o n .  Texas-Thomas J. Evans, Charles G. 
Gma~. 

Thermal Evolution o f  Sedimentary Basins, 
Penrose Conference (sponsored by Geological 
Society of America), Varl, Colorado-Don G .  
Bebout. 

COMMITTEE SERVICE, OFFICES, 
AND OTHER PROFESSIONAL 
RESPONSIBI LIT1 ES 
Virgil E. Barnes 

C(1 - I~ad~r  o f  f ield tr ip, Economic Geology o f  
South Ccntm! Tcxas, for the South T e x x  GRO. 
logical Society. 

Commissioner (representing Associatiorl of 
American State Geologists), American Commission 
on  Stratigraphic Nomenclature. 

De lega te  (reprsent inq Austin Geoloqical 
Society, 197419761, House of Delegates. Amer~can 
Association of Petroleum Geoloqists. 

Don  G. Bebout 
Chatrrnan of Technical Proqram Committee, 

1976-1977, Austin Genlogical Sr~ciety. 
D c l  cga tr! {repr~serit inq Austin Geoloqical 

Soc~ety,  19763-19793, House of Delegatps, American 
Assuciation o f  Petroleum Geologists. 

L. F. Brown, Jr. 
A~snr:iats editor, American Association of  

Petrolet~m Geologists Bulletin. 
Co-leader of field conference on Depositional 

Systems in  a Cratonic Setting-Models for  Minerall 
Energy Exploration [Nnrrh-Central Texas] . spon- 
sored by the Society of Economic Paleontolo!lists 
and Mineralogists. Permian Basin Sectiori. 

Lecturer for  Continuing Education Program, 
American Association of Petroleunr Geologists and 
Society o f  Exploration Geophysicists. 

Member of Sea Granr  advisor^ Council for  
Texas, Texas A & M University. 

Merriher o f  Subcommittee on  Coastal Zone 
Mariaqernent, Interagency Council on  Natural 
Rasoc~rces anrl Environment (Advisory to General 
Land Office). 

Panelist at Penrose Cnnfcrence o n  Irnplerr~enla- 
t ion of Geological Information in Land-Use 
Planning, sponsored by the Geoloqical Society o f  
America, held In Ausr~n, Texas. 

Thomas J. Evans 
C h a i r m a n  of  P u b l i c a t i o n s  Committee, 

1976-1977, Austin Genlagical Society. 
Co-author of an unpublished report. Mineral 



Product Ion Values In Texas School Distr~c ts, pre- 
pared for thp Govrrnor" OVlce, E d ~ ~ f a t ~ o n  
Resources Cornmissinn, the Stare of Tcxas. 

Memher nT Entertainment Cornrn~ttee, 
1975-1976, Aust~n Geological Soc~ety. 

C. E. Garner 
Coaur hor of an unpublished report, Mineral 

Prod~~ct ion Values in Texas School Districts, pre- 
pa rd  fnr the Governor's Office, Education 
Rasot~rm~ Cnrnmision, the  State of Texas. 

Co-leader of field trip, Er~vironmenlal Prob- 
lems, Austin Area. Texas, for a Penrose Conference 
(Impl~nicntation o l  Geological Infornmtion in 
Land,lJse Planning), Geological Society of Am~rica. 

Co-leader ol field Irip, Poinls, of Gwtogic 
Interest in the Austin Area, for Austin Indep~nd~nt  
School District earth science raachers. 

Co-pr~senter of workshop on Use of rhe Land 
Resourms of Fayette County Map at p ~ ~ b l  ir: niwting 
in La Granse, Texas, sponsored by T~xas Depart- 
ment of Community Affairs. 

Mtmber of  Board of Directors. Austin Natural 
Science Association. 

Member of the Publicity Committee for 1977 
Annual Meeting, Gulf Coast Association of Geo- 
logical Societ les. 

Member of Steering Committee, Highway Geol- 
oqy Symposium. 

Roselle M. Gitard 
Mernber 1 3 f  Publ icat~ons C n m m ~  t f ~ e ,  

1875-1976. Ai.rsr~n Genlog~cal Soc~e~y. 

Charles G. Groat 
Alternate member of Liaison Committee, Asso- 

ciation of American  stat^ Gmlogists. 
Chairman of Government, Energy, and Minerals 

Cornmittre, Society of Mining Engineers, South 
Texas Section, American I nstitu~e of Mining. 
Metal lurgrcal , and Petroleum Engineers (Al M El. 

Chairman of Nur:lear Wastr! Disposal Advisory 
Commit tee to ERDA (U. S. Energy Research and 
Development Administration), Association of 
American Srate Gentogists. 

Chairman 01 Steering Committee lor the Work- 
shop on Geothermal Energy Potential of the Rin 
Grande A r ~ a ,  T~xas and New Mexico. sponsored bv 
E RDA and 1 he states nf Texas and New Mexico. 

General chairman of conference on Gulf Coast 
Lignite: Geolngy, Utilizat~on, and Environmental 
Aspects, sponsored by Bureau of Economic Geology 
of The University of Texas at Austin. U. S. Enerqy 
Research and Development Administration. 

Rewarch App l id  to  National Needs Program of the 
National Science Foundation, in coapefatian with 
Ccnter far Energy Studies of The University o f  
Tcxas at Austin. Austin. Texas. 

Member of th~! klvisory Council 01  Balcones 
Research Center, The University of Texas at Austir~. 

Member of Coal Slurry P ip l in~ !  Adv~sary Panel, 
Office of techno log^ Assessmenl. U. S.  Congress. 

Member of Definitions Committee, Pelroleurn 
Resources Appraisal Project. Amer icari Association 
ol Pelroleurn Geologists. 

Memb~r of Environmental Steering Committee, 
Texas Utilities Generating Cotnpany. 

Member of Executive Cornm~tte~, Geology 
Foundation, The University of Texas at Aunin. 

M~rnbcr of lnteragerlcy Council on Natural 
Resources and the Environment of the State of 
Texas. 

Member of Mininq Task Force for Coal and 
Ligrrite Sludics. Governor's Cnerm, Advisory 
Council. 

Member of Nuclear Fuc:t Cycle Task Force. 
Governor's Energy Adv~sory Council. 

Member of Steering Committee for Inter- 
disciplinary Energv Pol~cy Studies, sponsored by 
Exxun Foundation, at the Center for Eriergy 
Studies of The Universitv of Texas at Austin. 

M~rnber of Technical Advisory Committee, 
Texas Water Resnurt:~ Conservation and DeveFr~p- 
ment Task Form of Texas Governor's O f f  ice. 

Member of Texas Advisory Corntnitlee on 
Conservation and Envirnnmental Education. Texas 
Education Agency. 

Member o f  Texas Mapping Advisory 
Commtttee. 

Pres~dcnt,  June-December 1976, Austin 
Geological Society. 

Christopher D. Henry 
Chairman of Environmental Aspects Workshop 

of conference on Gulf Coast Lignite: Geology, 
Utilization, and Environmental Aspects, sponsored 
by Birreau af Economic Geology or The University 
of Texas at Austin, U. S. Energy Research and 
Development Adrr~inistral ion, Rasearch Applied to 
National Needs Program of The National Science 
Foundation, in coopration with Ccnter for Energy 
Studies of t he  University of Texas at  Austin, 
Austin, Texas. 

W. R. Kaiser 
Co-leader of field trlp, Economic Geology of 

South Central Texas, for the South Texas Geo- 

loqical Society. 
Leader of field trip, Calvert Bluff (Wilcox 

Group) Sedimentation and the Occt~rrencc of 
Lignite at Alcna and Butler, Texas, held in conjunc- 
tion with conference on Gulf Coast h~gnite: Geol- 
oqy, Utilization, and Environrriental Asl~ects, spon- 
sored by Bureau of Econornic Gmloqy nf The 
University nf Texas at Austin, U. S. En~rgv 
Research and Developmenl Administrat inn, 
Resmrch A p p l ~ d  to Nar~oval Needs Proqrarn of the 
Natinnal Scienm Foundation, in coopration with 
Center for Energy Stildies of The Universirv of 
Texas at Austin. 

Program chai rlnan of conference on Gulf Coast 
Lignite: Geology, Utilization, and Environmental 
Asp~c~s,  spnnsor~d by Bureau of Economic G m l o g ~  
of The Unrversity of Texas at Aust~n, U. S. Energy 
Research and Development Administratinn. Re- 
search Applied to National Needs Program of the 
National Science Foundat~on, in cooperatvon with 
Center for Energy St~.~dies of The University of 
Texas at Austin, Arlsrin, Texas. 

Robert S. Kier 
Chairrrian of Ithe Public Relations Committec, 

1975-1976, Austin Geoloqicnl Socinty. 
Go-pr~enter of workshop on Use of t h e  Land 

Rssor~ rces of Fayette County Map af, pt~bl ir: meeting 
in La Grangr, Texas, sponsored by Texas Depart- 
ment of Community Affairs. 

Charles W. Kreitler 
Convener o.f workshop on Faulting and Subsi- 

denw in the T~xas Coastal Zone, sponsored bv the 
Bureau of Economic Geology and rhe U. S. Gea- 
loqicat Survey, in Austin, Texas. 

Parbelist for U. S .  Congress, Office nf Tech- 
nology Ass.essment to review environmental aspects 
of the U. S. Energy Research and Development 
Administration's National Plan for Energy Research. 
Development and Demonstration. Creating Choices 
for the Ft~ture, in Washingtori, D. C. 

Robert A. Morton 
Consulted with Texas Coastal and Marine 

Council or1 development of building code lor Texas 
coast as called far in Texas Senate Resolutinn 268. 

Member of Technical Program Committee, 
Austin Genlngical Society. 

Ann E. St. Ctair 
Co-author of an unpublishml report. Mineral 

Production Values in Texas School Districts, p r ~  
pared for the Governor's Office, Educat iorl 
Resources Commission, rhe Srate of Texas. 



Co-leader of field trip. Points of Geologic 
Interest in the Austin Area, for Aust~n Independent 
School District earth science teachers. 

Co-presenter of workshop on Use of the Land 
Resources of Fayette County Map at public meettng 
in La Grange, Texa?, sponsnrerl by Texas Depart- 
ment of Comm~~nitv Affa~rs. 

Anita R. Trippet 
Co-leader of field trip, Points of Geologic 

Interest in the Al~stin Area, for Austin Independent 
School District earth science teachers. 

Cvpress~ llsr ul :uur worAsf~ops a; Conference 
for the Advancement of Science Teaching, spon- 
sored by the Science Teachers Association of Texas 
and the National Association of Geology Teachers, 
in Bryan, Texas. 

Co-presenter of two workshops on the Bureau 
of Econornic Geology's Earth Science Education 
Prograrn held in Aust~n, Texas, during Earth Sc~ence 
Teacher Day Conference sponsored by tho Depart- 
rent  of Geological Sciences of The University of 
Texas at Austin, the Austin lndepnndent School 
District, the Texas Edunlion Agency, the National 
Association of Geology Teacher<, the Science Edu- 
cation Center of The University of Texas at Aust~n. 
and Region XI l l Education Service Center. 

Member o f  the Finance Committee. Austin 
Geological Soc~ety. 

E. G. Wermund 
Go-leader of field conference on Deansitionat 

Systen?~ In a Cratonic Setting-Models for Minerall 
Energy Exploral ion [North-Central Texas] , spon- 
sored by the Society of Economic Paleontologists 
and M~neralogists. Permian Basin Section. 

General chairman of the 1977 Annual Meeting, 
Gulf Coast Association of Geological Societies. 

Member of Ad Hoc Comrmiltee on Remote 
Sensing to advise Vice President of Research at The 
University of Texas at  Austin. 

Member of the Environmental Geology Com- 
mi ttee, American Association of Petroleum 
Geologists. 

Member of the Rernote Sensing Committee of 
the Task Force far the Texas Nat~~ral Resources 
Information System. Texas Interagency Council on 
Natural Resor~rces and the Envirnnment. 

Member of the Task Force for the Texas 
Natural Resourms Information System, Texas Inter- 
agcnr:y Council on Natural Resources and the 
Environment. 

Rwiewer, Councils of Governments (Alamo 

Are2 Council o f  Governments. Capital Area 
Planning Council, Houston-Galveston Area Council, 
Coastal Bend Council of Governments, North 
Central Texas Council of Gov~rnments), 1976- 1977 
Programs for the U. S. Department of Houstng and 
Urban Development. 

C. M. Woodruff, Jr. 
Consultant on matters regarding land resources 

and land capabilities for the Coastal Management 
Program, Texas General Land Offtce. 

Panelist at Penrose Conference on Implementa- 
tion nf Geological lnfcrmalion in Land Usc 
Planning, sponsored by the Geological Society of 
America, in Atistin. Texas. 

TEACHING ACTlVlTl ES 
Informar ion d~veloped ~n various research pro- 

jects at the Bureau of Economic Geology is incltidcd 
in continu~ng education short courses and in 
regularly scheduled university courses that are 
taughr each year by membors of th~!  Bureau staff. 
Dur~nq 1976, eight staff members were involvd in 
such activ~ t ies: 

Don G. Bebout taught Geoloqy 383N. Biogenic 
and Evaporite Depositional Systems. a regularly 
sch~luled course ar the Department of Gmlogical 
Sciences, The University of Texas at Austin. He also 
taught rwc~ short courses' Carbonate Fac~es Seminar 
(sponsored by the University of Miarni, Comparative 
Sedimentology Laboratory) was taught in Miami, 
Florida; Carbonates (sponsnrod hv the Geology 
Foundation, the Bureac~ of Economic Geology. and 
the Department of Geologtcal Sciences, The Uni- 
versity of T~xas at Aus:in) was taught with 
Robert L. Folk, Lynton S. Land. Robert G. Loucks, 
and Alan J. Scott iri Aust~n, Texas. 

L. F. Brown. Jr., taught a number of short 
courses, including Ancient Delta Systems 
(sponsored by Home Oil Company l in Calgary. 
Alberta. Canada; Ancient Fluvial-Deltaic Facies and 
Their Petroleum Potential (sponsored by Mobil 
Research Laboratories) in Dallas. Texas; Facies 
Analysis for Geophysicists (sponsored by Society of 
Exploration Geophysicists) In Dallas. Texas; Recog 
nition and Interpretation of Ancient Fluvial and 
Deltaic Svstems (sponsored by Amoco Stratigraphic 
Sem~nars and Fwld Program) In Houston and 
Mineral Wells. Texas; Recognition and Inrerpreta- 
lion of Ancient Fluvial and Deltaic Svstems 
(sponsored by Chevron Stratigraphic Field Semi- 
nars) in Abilene and Mineral Wells. Texas; Reevalua- 

tion of Petroleum Potenlial in Amazonas Conti- 
nental Shelf Area, and Terrigenous Clasric Deposi- 
tional Systems (sponsored by Petroleo Brasiliero) in 
Rio de Janeiro. Brazil: and T ~ F !  Nature of Fluvial 
and Deltaic Depositional Systems (sponsored by 
Chevron Management Seminars) in Santa Barbara. 
California. He also taught a continuing education 
course, Seismic-Stratigraphic Analysis of Pctroleiim 
Potential, Barreirinhas Basin, Braril (sponsored by 
Petroleo Brasil iero Training and Research Program l 
in Austin, Texas; and a portion. Seismic- 
Stratigraphy and Depositional Systems, of a short 
coursl? 01) Sl~aligrapl~i\. I~-~tt?rl)reldtio~i ctl Seis~l~ic 
Data (sponsored by American Association of P~tro-  
leum Geolog~sts and Society o l  Exploration Gen- 
physicists) in Vail, Colorado, and Houston, Texas. 

A. R. Gregory taught a portion, Some Aspects 
of Rock Phystcs from Laboratory and Log Data that 
are Important to Seismic Interpretation, of a shorl: 
course on Stratigraphic Interpretation of Seismic 
Dara (sponsored by American Assc~c~ation of Petro- 
lsum G~oloqisls and Society of Exploratinn G m -  
physicists) in Hnctston. Texas. 

Charles G. Groat taught, with Staph~n H. Spurr 
and Marlan Blissen, in rhc Lignitc Policv Research 
Project at the LBJ School o l  Publlc Affa~rs. The 
University of Texas at Austin. I-le also taught a 
portion of the Coal Geology Fundamentals short 
course (sponsored by Oklahoma G~olog~cal Survey 1 
at the Universiw o l  Oklahoma. Norman. Oklahorna. 

Robert G. Loucks taught-with Don G. Bebout, 
Robert L. Folk. Lyntnn S .  Land, and Alan J. 
Scott-a short tour%, Carbonates (sponsor4 by the 
Geology Fo~.~nda~ion, the Bureau of  Economic 
Gwlogy, and tho De~~rtrnerrt nf Geological 
Sciences, The Uriiversity of Texas at Austin) In 
Austin. Texas. 

J. H. McGowen taugh~ a portion, Ancient Fan 
Complexes, of a short course on The Fluvial Systern 
with Applications to Economic Geology (sponsored 
by the Department of Earth Resources. Coloradu 
State University1 ~n Fort Cnllins. Colorado. 

E. G. Wermund taught Overview of Remote 
Sensing, a short course (sponsored by the Task 
Force on Texas Natural Resources Information 
Systeni) in Aust~n, Texas. 

Charles M. Woodruff, Jr., taughl Geology 401, 
I nt roducto y Physical G~oloqy, a rs;~ularly 
scheduled course a t  the D ~ p a r t m ~ n t  of Gaoloqical 
Sciences, The University of Texas m Ai~stln. 



SUPPORT STAFF 
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SECRETARIALICLERICAL STAFF 
k c .  r l ~ ~ i  Bureau u! Ecorlorn~c Geoloqy has increased 

its researt:h staf f  and its research activitiesl the 
support r~qulrecl  frorn Smretarial/ClericaI Staff has 
also expanded. l'hase staff rnemhers are, in rnariy 
rt?spr?cts, t h ~  Bureau's closest c:onlact w i th  the public, 
and their contribution t o  the Bureau's role as a 
public geologic rmearch group IS ~nimeast~rable. Thls 
section is ~ ~ n d e r  the direction n f  Mrs. Eloise HIII, 
Executive Assistant. 

CARTOGRAPHY 
GCC)I~I~I~L I * I ; -~P~) IT I~  has always been an imporrant 

part ul the Eurea~r's research efforts. Full-color maps 
o f  high quality are, perhaps, !he most siqnif imnt 
accompl~shment of the Cartoqraphy Sectlon. Under the 
direction o f  James W. Macon, the Cartqraphy Section 
has ex~anded  with the Bureau in size, capability, and 
product~on. The present staff produces a fu l l  range of  
maps. ill~rstrations, slide  cop^, and display materials. 

PUBLICATIONS 
Puhl rcai I ,  rc, of the Bureau of Economic Geology are 

the focal point of Bureau research. as I he dissem~natlon 
of the results o f  public-sec~or research is its tnost 
irnpartant function. Caniera-ready copy is p r~pa red  
wrthln the Bureau. Manuscript ?vpinq, technical editing, 
and composing are the three prirnary groups within 
t h ~  Publicafions Section. 

MOORE RETIRES IN APRIL 
Following 18 years o f  service to  the Bureau o f  

Economic Gedogy, Mrs. Elirabeth T. Moore retired in 
Apr i l  1976. She was primarily r ~ s p o n s i b l ~  for manuscript 
preparation and initial editing of papers. Mrs. Moore also 
contributed to the Bureau's overall research pl-oqrams 
t h r o ~ ~ g h  p~~b l i ca t i on  of t w o  comprehensive biblioqraphies 
and indexes of Texas geoloqy and the addencium l o  thf?  
index of tho Bureau's well sarnplos and cores. 

*Research Assistants 
T. Dale Eagwc.ll 
Robert W. Baurngerdnrr 
Rohcn C. Belctier 
Pamela K. Ri ' t t l s  
Patricia K. Rnttis 
Npil T. Rockr~v~~n 
Laurence A. Rrownirrq 
James M. C~SPV 
Joseph C. C~pcda 
Carl S. Chrislinnsvrt 
Rnberl G. Christie 
Edward W. Collins 
Karen A. ~ n r r &  
M. John Drnddv 
Mol i~ i rnm~l  M. Eluui 
Charles D. Evf'retr 
Johrr P. Fr'rpusun 
Jam- D. Gcrman 

Christine R. Gevrr 
George E. Gmna~a 
Charifs J. Gmene 
Ward M. Haipard 
Cvr i th i~ L. I-ldynes 
B~rb i rn  A. W r r h ~ r  
Jon P. Herher 
Scott A. Hnldrn 
Harlan C. Hood 
Joseph C. Jrrcql~at 
Bruce I). Johnson 
John E. Johnston II I 
Rosalyn A. Jon= 
Kwang-Ha Karla 
Ernst H. Kastniriq. Jr. 
John A. Kit?schnick 
Carolyn E. Kirschner 
John S. Kuvkendall 

"Research assistants are generally half-time staff. 

PHOTOGRAPHY 
i t7t 17r!l,-ol 1 i i~o(oqraph~c srlpl,ort for  

puhlicat Ions. Ier_tures and public addrsses, 
and research projects is an important aspr!ct o f  
the Bureau's overall proqram. D a v ~ d  Stephens 
is [he pf iorograph~r for (he B ~ ~ r e a t l  and also 
works for the Deparfrncnl of Geoloqicnl 
Sciences. Most of the photographic 
work #:enters on slides, covttr ~ ~ h o t o s ,  
and text  photos. 

Raymcirid C. Lrt~riarrl 
Jack E. Loockr 
Frederic C. Ltrc;is 
Pamela E. l . .~lt ir~II 
Robel I D. Manson 
Richard T. Martin 
Kathy A. McC;illIs 
Maryann M. McGraw 
Patricia A. Menrti 
Marianne G. Moseley 
T. Drlnnis Murphy 
Kenneth E. Nemeth 
Diane L. Nicholl 
Elizabeth D. Orr 
Jeffrey D. Pottcr 
Drrir~is R. Prezbindowski 
Debra L, Richmann 
Mark E. Rusk 

Gus R. Sandrrs. Jr. 
R~rtiard A. Sclialzinqer 
Rohrrt R. Schririder 
Shirlcv M. S~?olr- 
Srrven J. S f n ~  
Juna H. SFO 
Bahman Sepassi 
Nathmi~-l G. Smlth 
Raul F.Snlis 
Dale E. Solomon 
Jilmer M. Stewart 
S:anlq M. Sl.rltorr 
GUY L. Tidrnore 
Bruce R. Varr Allen 
Sandra L. Waisley 
Karl R. Wnrriin!l 
Krnneth R. Whnlev 
Jr~hn Williams 
Dwiuht E. Williamson 



Research Scientists 
Dr. V i r q ~ l  E. Barnes 
Dr. Don G. B ~ b o u t  
Dr. William E. Gallowav 
Dr. William R. Ka~ser 
Dr. Josepli H. McGowen 
Dr. Ro l~e r t  A. Morton 

Research Staff 
Richard L. ~ n d e r s e c  f 
J D ~ C P  M. Brrsc~nno- 
Thomas R. Calnarvy 

'John L. Chin 
Thomas J. E v a n d  
Dr. Rnhert J. F~n ley  
L. E d w ~ n  G a r n 6 -  
Roselle M. Girard- * 

Dr. Chr~stopher D. Henry 
Leslie Jnnes 
Dr. Robert S. Kier 
Dr. Charles W. Kreitler 
C. Russell Lew~s  
Dr. Robert G. Loucks 
Dawn G. McKal~ps // 
Mary Kathryn Pieper 
L Chester Safe - 

I Ann E. ST. C l a ~ r  
W~ l l a rd  R. StearnS 

i Bann~r: R. Werse , 

W~ l l i am A. Wh~te-  
Dr. Charles M. Woodrtlf l ,  Jr. 
*A. R. Gregory 
'Gwendolvn L. Mncpherson 
"Dr. R. Mills Tandy 
*Ani ta R. Trippet 

BUREAU OF ECONOMIC GEOLOGY 
Dr. Charles G. Groat, Acting ~ i r e e t o r ~  

Dr. L F. Brown, Jr.. Associate Director (Research) 
Dr. E. G. Wermund. Acting Associate Director (Administration) 

Dr. Thomas C. Gustauson. Acting Coordinator, Land Resources Laboratory 
Eloise Hill. Executive Assistant 

Special Consultants 
and Research Associates 
Dr. Jav Earl Andersnn, Jr. 
Dr. Arthur W. Cleaves I I 
Dr. Hershcl L J o n ~ s  
Dr. Wulf Massell 
Dr. Antheriy W. Walton 

Well Sample and Core Library 
Douglas C. Ratcltff. 

Administrative Clerk 
Harry A. Madsen 
'Biliv C. Co l l~ns  
+Steohpn P. Curnella 
"Jnng H. Han 
'Fratik X. Schloeder 
"Robert L. Sherr~l l  
'Barbara .I. S r n ~ t l i  

Mineral Studies laboratory 
Uan~el A. Srhnf~eld,  

Chewtist-~n-Charge 
Laurence C. McGonagla, Jr. 
Kelly C. Street 
'Roy J. A~rnonc 
*Debra K. Atteherrv 
'Mary Jo Cnl ler t~ 
*Davrd M, dohnsun 

Secretarial and Clerical 
Nancy J. Akin  Wanda L LaPlante 
Bettye A. Blitch *Chary l S. Dodd 
Susann Y. Doengas "John Garza 
Thomas M. G l i n ~ p  'Jennifer Lundelius 
Lucille C. Harrell 'Wayne D. Slaughter 

cartographic Staff 
Jarne5 W. Macon. 

Ch~ef  Cartnqranher 
France P. Davis 
R~chard L. D ~ l l n n  
Claudra J. Farmer 
Barbara M. Hal-tnian n 
Gall C. Lar~mer 
Marqarer R. McKrnney 
Creqq J. Mtller 
Davrd M. R ~ d n ~ r  
Dan F. Scranran 
'Bobbre Sue Jones 
*Marqare! K. Langford 

Publications 
Cec~lle Haynlfi 
Kellsv K e n n ~ d y  
Fannle M. S~ l l~ngs loh  
Rosemary Wasson 
Dawn M. Welter 
K s r ~ n  M. Wh~re  
*Jnhn A. Corry 
'Daniel W. Evans 
*Georg~  P. Lrllrs 
'Maria I. Mendo7a 
'Eltrabeth T. M m r e  
'Sharnn E. Polpnsky 

Photographer 
"David M. Srephens 

' ~ r .  W. L. Fisher, Director. IS on leave o f  absence. Dr. Fisher is presently serving as Assistant Secretary of the Interior for  Energy and Minerals. 
"Part-time staff or full-time staff for less than 6 months. 
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