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~Iﬁfﬁgecutivevsummqry
fhe Bureau of Economic Geology proposes to evaluate the suit-
ability bf interior salt domes within the East Texas Basin for
:poténtiél nucléar waste isolation.  If, after the first year of
~investigation, the interior Texas domes appear to exhibit favorable
prdperties,‘the program may take several years to complete. A
summary Qf the principal budget items for the Fiscal Year 1978
follo&s:
Administrdtive . . . . . . . . . . . . $ 44,496 /
Sala;ieé‘ < . - e - -+ .. . .. . . . 235,018
‘-Frihge, indirect . . . . . . . . . . . .181,964 /

‘Expendables . . . . . . . . . . . . . . .1l0,000

~———

Special services .. . . . . . . . . . . . 37,600
Special equipment . . . . . . . . . . . . 4,842
Research materials . . . . . . . . . . . 54,700
Travel/field €XPenses . . .« .« . .+ « . . J17,000
TOTAL . . . . $58S,620
The research program consists of five principal research
“tasks: (1) hydrology/hydrologic integrity; (2) dome geometry and
stratigraphic/tectonic framéwork; (3) tectonic stability; (4) re-
view of previbus priority seiections; and (5) investigation and
continual review of selected domes. Three research groups, each
under the direction of a Principal Scientist, will assﬁme re-
sponsibilify for reséarch tasks 1, 2, and 3, respectively. These
three groups will integrate-their efforts to accomplish research
tasks 4 and 5. A Coordinator (25%) and Principal Investigator -
will direct the program within the administrative structure of
the Bureau of Economic Geology; and The University of Texas at

Austin.



i"vNiné critical research elements will be addressed in the

- program: regional équifer Variations; local hydrologic integrity
 .of'd§mes; gebchemistry, petrography and rock physics; regional/
lécal'Stratigrath/tectonics; dome geometry; geophysics; remote
'sensiné'(fractUres, linéars); areal geologY/geomorpholOgY; and
land/human resources. Evaluation of these elemgnts will be based
oﬁ'a residenée time of 250,000 years for safe isolatioh.

The firsﬁ year of thé program (FY 78) is designed to include
’duriné the iifsﬁléuarter an intensive review of previous studies:
and readily,available data to confirm, reject or question previoés.
priority selections of host domes. . Following this initial revieﬁ,
a prioritized list of domes will be developed and progressivelyj
more intensive specific studies will follow. Integrated with
specific (and generic) dome studies will be comprehensive analyses
of hydrologic systems and tectonic elements within the interiori

salt dome basin. !
Continual review and assessment of the candidate domes will
involve specific studies, including initiation of drilling, geo-
'physical monitoring and seismic/gravity analyses during the last
half of the year. Continuing regional analyses of hydrologic
factors, aquifer variations, and dome piercement histories will
supply framework data within which to interpret properly the dafa

derived from specific dome studies.
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"fii.llntroduction-

~At least as early as 1960, the U. S. Atomic Energy Commission
was contradting studies of the suitability of salt (halite)  as
repositories,fOr waste nuclear products. Underground disposal

offers the most favorable means of insuring confinement of a

‘growing volume of nuclear waste products. The chemical and

physical prdperties of salt, either in domes or in bedded layers,

have focused'principal attention on the potential nature of salt

|

repositories. . o

- Bedded salt deposits of various ages occur as strata within

/
|

numerous sedimentary basins in the United States. In Texas, X

parts of the Permian Basin, the Palo Duro and Dalhart basins, /
: ;
are currently under investigation to determine waste isolation
potential by the Bureau of Economic Geology, The University of
Texas at Austin. !
‘Texas also contains at least 78 bn—land salt domes that ;

!
are sufficiently shallow to identify by conventional geophysical
and drilling/subsurface mapping methods. Of these 78 domes,

20 domes occur within the interior East Texas Basin. Previous
workers have considered coastal domes to be unstable and have
also rejected about' two-thirds of the Texas interior domes for
various reasons (to be discussed later). Consequently, using
a variety of criteria and data, approximately a half dozen interior
Texas salt domes are currently "unrejected" by studies to date.
At this time, it is necessary to reassess the earlier studies
of East Texas interior domes, review the potential of the domes
for nuclear waste isolatién,'and undertake intensive analysis of

selected, high-priority candidate domes. This thorough evaluation

must precede any decision concerning the actual use of the domes



for ﬁuciearxwasté disposal. EVery conceivable natural factor

mﬁét be'considered andAtestéd if necessary. Principal research
éffort should be focused very quickly on specific domes. ’We
beiieve,vhowever, that along with site-specific studies, continuing
analysis of regioﬁal geohydrologic systems, and salt-basin tec-

'tOniés should be integrated with site-specific evaluations.

II. 1. Purpose of the study
‘The Bureau of Economic Geology, The University of Texas
at Austin, proposes to undertake a comprehensive analysis of f

/
‘the East Texas interior salt dome basin (Fig. 1) in order to f
(1) review, verify and select priority salt domes, (2) undertake
- intensive site-specific analysis (geophysical, stratigraphic,

geometric, hydrologic) of selected domes, and (3) undertake and

!
|

integrate regional evaluation with site—speéific studies to
insure structural stability and hydrologic integrity for the j
prescribed 250,000 year nuclear waste residence time. Results
of the proposed research will provide the basis for final evaluation
of Texas interior salt domes for nuclear waste isolation.

The Bureau of Economic Geology will design and implement
a research program that addresses the above listed goals through
the analyses of a series of basic research elements integrated
into several fundamental research tasks. Research scientists
will collect, analyze and evalﬁate all data required to certify
the stability and integrity of candidate salt domes and their

bounding structural, stratigraphic and hydrologic systems.



VR :
\ R /'
-\‘\\\ L / (/ //’r - 7 |
\@ ’ ) \\ { /
VAN TAXOT €0 \\'/?f /’(b ) VN |
T e 6 = o) . AL ~J

/
(

. ,//
N o
/ / AN :
v .
N A S0 L0 /::‘u" e F ’
- 2 e
) AN/

. //1"’ ‘4.

Yt ) g Rl

ey (SR (

, ) / (/ 2 [NEARNN
BV / J— (‘ . G DTALew SALT Lour
”'/‘ /7 . [N - (O, MTERMEOIATE DERTH LALT Lnme
/S
VI / -~ ) )

L -

=

” e
e ) -
. /// o . Y4 ( ( ‘/)
7 y . \ R ) ’ ‘ ) -

[0 .
I8 -

\jLz \
ﬁ]/HJWNS . —
/

49} )

/ 2/

. SMUINCO. J \
Ty - S e

b
CHEROXEL LO

LOLRSDY 2o
Jorason €07

N

" /’”\'» e N
S (>u>// DI PALES TN e T

NORTEEAST TENAS SAT T=NONMT RSN

T STRUGCTURE MAP

BASE AUSTIN CHALK

— e, —

KETHERLAND, SEWELL & ASSOCIATES, INC.

DALLAS,TEXAS MAY, 1976

Figure 1.

Index and schematic structure map of East Texas interior
salt dome basin showing dome. locations. After Netherland,
Sewell and Associates (1976).



II. é. Previousvétudies
| The former U. S. Atomié Energy Commission and the present
U. S. Energy Research and Development Administrative have been
chérged with the responsibility for locating safe isolation
sités-for nuclear wastes. ERDA's Office of Waste Isolation has
'prinéipal responsibility for the nétional program.
.A gféat.number of contracted studies have been published
about the_potent%al of salt as a waste repository. Several recgnt
repofts have specifically addressed the potential of the Gulf |
Coast salt_aomes: Anderson and others (1973); Ledbetter and otﬁers
.(1975); Martinez and others (1975, 1976); and Netherland, Sewebl
and Associates (1975, 1976). !
Anderson and others (1973) provided an excellent regional
summary of the 263 recognized on-shore Gulf Coast salt domes
(20 interior Texas domes) and rejected 227 domes as unsuitablef
for waste emplacement. Of the 36 "unrejected" Gulf Coast domeg,
7 occur in the East Texas interior basin; consequently, 13 interior
Texas domes were rejected for various reasons.
Ledbetter and others (1975) recommended 5 interior domes,
2 of which occur within the East Texas bas{n: Whitehouse and
Mt . Sylvan.
Martinez and others (1976) selected 3 East Texas interior
salt domes for spedific review: Keechi, Mt. Sylvan and Pélestine.
In addition they indicated that 2 domes, Grand Saline and Brooke
have no saline ground water plumes. They also detected saline
plumes in Wilcox aquifers at 4 domes, Hainesville, Steen, Bullard
and Whitehouse, but did not exclude them from further consideration.

Netﬁerland, Sewell and Associates (1975) reviewed the 7
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_unrejécted domes in East Texas (Anderson and others, 1973) and
described their 0il and gas potential. Keechi dome was selected
forva more detéiled analysis. Netherland, Sewell and Associlates

3  (1976) concludéd that 3 interior domes in East Texas, Bullard,
| ' KeeChivand.Whitehouse, exhibit sufficient tectonic and hydrologic

‘Sstability to warrant further examination.

II. 3. Need for further study‘ ' /
E . o ‘vaious differences exist in the conclusions of previous
| ‘workers concerning the priority of various East Texas interior /

salt domes for waste isolation. The four research groups pre- |
[

vibusly mentioned have generally agreed upon criteria and require~
ments for safe isolation. 1In addition, the independent studies
. have recommended chtinued interest in the 6 or 7 domes considFred
"unrejected" by Anderson and others (1973). .
At this time, it appears that further meaningful discrim-
! ination of domes in East Texas will require the thorough analyses
of additional available data, and will require collection of
E additional site-specific information.
| ' , Recommendations by past workers rggarding the approach to
site-specific studies appear to be quite valid and will constitute
the principal paft of this proposed research project. An intensive
€ '
review of the previous studies and data will'qonfirm or question
conclusions about specific East Texas domes, as well as verify the
type of new information that will be necessary to discriminate
further in the selection of highest priority domes. Certainly,

primary effort will be focused on final discrimination of candidate

domes, including geophysical, coring operations, hydrologic and
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Thydrochemical analyses, stratigraphic/structural piercement history
and rate, and geomorphic/Quatérnary analysis.

‘At the same time, we strongly recommend that complementary

studies of the gthydrologic systems, aquifer geometries, regional
geochemicél‘patterns, and stratigraphic/salt tectonic framework
bbé méintained. Such regionél studies will place the site-specific
data into a propér perspective and will provide the necessary

background to rassess the meaning of dome-to-dome variations.

We are not critical of previous and on-going regional studies,
but our experience in Texas sedimentary basins convinces us of /

the importance of integrated site-specific and regional analysig.

|

/

II. 4. Natural criteria and information required for dome selection
Excluding the specific properties of salt, which have been

I
studied in considerable detail, a number of generic, as well as

specific, criteria are necessary for safe waste isolation in sdlt
domes. These factors have been exhaustively discussed by previous
- workers. Only the highlights are noted here in order to evaluate

the proposed research program.

Dome gedmetry is a fundamental factor in assessing priority

to any dome. Shape, crestal structural, overhangs, internal/
boundary relationships, among others, determine its potential

as a nuclear waste éontainef. A variety of geophysical and geologic
toois and methods are available to evaluate this factor.

Tectonic stability must be verified for any high priority

dome. Evidence is required that rates of movement, if any, fall

within ranges that are acceptable in view of the residence-time



 reqﬁrrements for ﬁuclear wastee. Methods utilizing geomorphology,
>reﬁote sensing, stratigraphie piercement analyses, geophysical
monitoring, high—order levelling, cap rock development, and
regioﬁel'structure and salt tectonics, among others, provide
evidence heCessary to evaluate this critical requirement.

Hydrologic integrity insures that any selected dome 1is

isolated from potential salt diesolution during the prescribed
life of thezrepes}tory. When placed against regional hydroiogi%
faetors, and aqﬁifer variations, the local geohydrology in the |
vvicinity of.a dome can be evaluated for>signs of dissolution or/
vpotehtial dissolution. Saline, as well as fresh-water aquifers}
‘must be evaluated to preclude the possibility of salt dissoluti%n.

‘Methods such as aquifer potentiometric and hydrochemical mapping,

in addition to detailed stratigraphie mapping of dome perimeters,

providebevidence of anomalies resulting from dome effects on
regional (background) hydrologic patterns. Cep rock studies aﬁd
piercement history/rates may provide evideﬁce of paleo-ground-water
flow patterns. Computer modelling of the aquifer may be required
to analyze available data, both regional and site-specific.

Stratigraphic/tectonic framework is not a primary factor of

salt dome suitability for waste isolation but it is a critical
factor by which tectonic stability and hydrologic integrity can
be analyzed and evaluated. Salt domes do not exist in isolation,
but are elements within a sedimentary basin that includes mother-
salt, deeply buried salt ridges, fault systems, a complex struc-
tural/depositional history,‘a complex mosaic of aquifer (fresh
and salinej and aquiclude facies, and basinal hydrologic systems.

Consequently, the common denominator within a sedimentary basin
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Cis thé étratigrapﬁic and strucﬁural framework on which the many

hydrologic and structural eléments are superimposed. The frame-
i‘Qork,provides a critical geologic key in discriminating, mapping
ana interrelating generic basinal features.

Ninebrésearch elements are designed to peride the data
‘neceséary to evaluate satisféctory dome geometry, tectonic stability,
and HydfolOgic integrity. .

IT. 5. Significant geologic events and factors

Avdetailed review of the geology of the East Texas or Tyle#:
Basih is unnecessary at this time, but several specific geologi?
‘units and elements that may affect salt dome potential will be /
noted (Figs. 2, 3).

In the center of the basin at about 15,000 feet, the Juraséic
Louann-Werner salt/anhydrite (mother-salt) onlaps the Late Trigssic—
Early Jurassic (?) Eagle Mills Formation composed of continentél
red beds of rift-basin origin. One or two kilometers of salt
(punchiﬁg out landward) were probably deposited originally as
the Gulf of Mexico was partially restricted from the early proto-
Atlantic. Upper Jurassic limestone shelf/shelf-edge deposits
(Smockover/Haynesville Formations) accﬁmmulated and offlapped or
prograded over the salt as the Gulf opened to normal marine salin-
ities and moderate subsidence occurred. Late Jurassic clastic
deposits (Cotton Valley/Terryville) of deltaic/barrier origin
prograded Gulfward over the limestone shelves. In Mississippi
and eastern Louisiana, these Jurassic deltaic deposits probably

initiated migration of Louann Salt into growing ridges and diapirs.
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{‘In EéSt Texas, where Jurassic clastic deposition was restricted,
sufficiént sedimentary burial to initiate salt movement probably
- did not begin‘ﬁntil after deposition of Lower Cretaceous fluvial/
deitaic clasfids deposits (Travis Peak Formation, etc.) and
reached a climax during Early‘Tertiary when Wilcox and Claiborne
‘delta systems (Eocene) added thick clastic sections as they
Afilléd the.northern margin of the Gulf of Mexico. Salt movement
declined fdlléWing delta4building and by Oligocene/Miocene, |
diapific activity was greatly reduced. Salt movement continued;
 to dedline during Late Tertiary and Quaternary. Careful analysié
of éiercement history (isopach mapping, seismic reflection stu?ﬂes,
structure mapping) will be required to document and graph the '
pieréement rates of domes during Late. Cretaceous and Tertiary
time. | )
A critical aspect in eyaluating recent salt dome stability

|
I

is assessment of rates of pirecement during the Quaternary (using
terface analysis and drainage anomalies). Geophysical monitoring
will supply short-term evidence of dome stability, but it must

be interpreted in the light of long-term geologic evidence of
uplift rate 25. time.

Another critical element in dome evaluation is its Ex§£9193£g
integrity. Principal fresh-water aquifers that overlie or are
‘pierced by the East.Texas domes are Eocene fluvial/deltaic facies
(Wilcox, Carrizo, Queen City Sparta Formations). Dissolution may
occur where these aquifers are in contact with the salt dome above
the base of fresh water, or where faults (flanking and radial
crestal faults) may interconnéct the aquifer and the salt body.

0f less concern but still a viable factor in the hydrologic
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intégrity of a dome is the pdtential for dissolution by saline-

‘charged aquifers of Eocene or Cretaceous age below the base of

regional fresh water. The potential for deep basin hydrologic

circulation should be considered as a possible mechanism for

diséolutibn of the deeper domes and domes flanked by permeable

- fault zones that could pipe both fresh and saline fluids through

impervious shales.

II. 6. Natural fesources
Tertiary équifers supply significant volumes of water in f
. _ :
the East Basin. The potential for dissolution of salt domes ﬂs
a critical factor for insuring safe grbund—water supplies for/
the region. |
Although petroleum potential is considered of limited impor—

. . | .
tance in the center of the basin (Netherland, Sewell and Associates,

1975) , possibilities for deeper or for marginal gas must be réviewed

in light of increasing prices for gas. Current economics may
encourage exploration of deep Cretaceous and Jurassic reservoirs
that to date have promised to be of marginal potential.
Furthermore, the growing intensity of exploration for uranium
and £he technology of in situ mining have made all fluvial
systems potential targets, even at depths of several hundred feet.
Improved technology may extend target depths sufficiently to
include Lower Tertiary fluvials facies (Sparta, Queen City,
Carrizo/Wilcox) .
Weches iron deposits also exist in the region. Currently
of limited importance, the future potential is difficult to assess,

especially 1if international problems eliminate imports of foreign ore.
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(3) tectonic stability, (4) review of previous studies and dome

‘ITI. Methods of investigation

 III. 1. Structure of the program

The Bureau of Economic Geology proposes to accomplish the

~goals of this’complex program by developing an integrated investi-

gation composed of three research groups, each assigned to specific

but sometimes overlapping tasks (Fig. 4). Five principal research

tasks are apparent at this time: (1) hydrology and hydrologic

. z _ |
integrity, (2) dome geometry and stratigraphic/tectonic framework,

It

evaluations; and (5) investigations of priority domes (regionalf
) !

and site-specific). K

BEach research task is composed of several elements that

constitute the basic research areas of the program. These

research elements (Fig. 5) include (1) regional aquifer variatipns,

hydrologic parameters and hydrochemical facies; (2) hydrologic

~integrity of domes, dissolution, plumes, water chemistry; (3)

geochemistry, petrography, rock physics (cores), composition of
dome, base-exchange capacities, cap rock and adjacent formations;

(4) regional/local stratigraphy, facies, structural elements,

salt piercement history, (5) dome geometry, shape, bounding facies,
faults; (6) fractures, linearé, anomalies; (7) geophysics--dome
stability, microseismicity, internal/flank structure; (8) areal

geology and geomorphology, erosion, degradation, weathering,
étream incision rates, level studies; and (9) land and human
resources. These research elements are gouped into three logical
research tasks assigned to'three individual research groups,

each directed by a Principal Research Scientist (Fig. 4 ).
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Relationship of research elements and research tasks in
evaluating nuclear waste isolation potential in salt

domes of East Texas.

Figure 5.



Research task 4 (fig. 6)rinvolves ﬁhe comprehensive review
of previous"data and conclusions in order to verify or reject
prior evaluatieﬁs. This review will involve all three research
‘groups during'the.first three of four months of the program
(FY 78) - This short—term»research task will provide initial
»conclusions’concerning the East Texas domes aﬁd will be the basis
for focusing site-specific studies and complementary regional
‘analyeis dﬁfiﬁéﬁﬁhe.remainder‘of the program. It constitute |
short—lived,buﬁ-critical stage in the program.

‘ﬁesearch task 5 (fig. 6) involves the.continual integrationE
iof data and cqnclusions derived from each research element to ;
eveluate, prioritize, and select the final recommended dome(s).
‘Although each research group will concentrate on its specific
objectives, the results collectively provide the basis for fin@l
“dome (s) selection and documentation of its (their) stability |

and integrity for nuclear waste disposal.

ITII. 2. Hydrology and hydrologic integrity

One of the most critical factors concerning the emplacement
of nuclear wastes in a salt dome is hydrogeology. Such studies
ﬁust concern both the regional hydrologic variations and local
hydrologic‘integrity.at.each aquifer and salt dome interface.
It will be the basin hydrology research which will address the
genetic relationships between regional ground-water flow and salt
dome dissolution. Site-specific analyses of the hydrologic inte-
‘grity of selected domes will determine the most suitable dome
(from a hydrologic stability point of view), as well as permit

a detailed evaluation of the interactions of local ground-water
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“fo  f  flowvénd the dome itself.

A éhort—term evaluation of the hydrologic parameters does

o not suffice td.resolve significant questions. For example, there
a is lack of égréement in hydrologic dome stability as it has resulted
- from previdus brief studies by Martinez and others (1976).
.Tﬁe-L}S.U.'study recommendé Keechi, Mt. Sylvan, Brooké and Pal-
estine sait domés. Ledbetter and others (1975) recommend only
- White housé and Mount Sylvan domes. ' The recent study of Netheryand,
.E | Seweil and Aéséciates (1976) recommends Bullard, Whitehouse and?
I ' .Keechi; We do not believe that fhese studies adequately considéred
| ' the'balance ambng regional and local hydrologic parametefs in !
E the determination of a specific recommendation. !
w
. III. 2. 1. Regional aquifer variations !
. A regional hydrologic analysis of the East Texas Basin su#—
rounding selected domes is needed to define the normal hydrolo%ic
r regimen which is interrupted by salt dome intrusives. From the
) standpoint of hydrologic control, an ideal dome will occur in
wr sequential layers of essentially impermeable strata, dominantly
. mudstones. Therefore, the geometry and distribution of the indivi-
J dual sands énd muds which make up each aquifer need to be determined
a ~and will be delineated in part from the regional stratigraphic
' studies as discussed later (III. 3. 2.). It is important to
r' understand that most formally defined stratigraphic units in the
} basin are to varying degrees heterogeneous in composition, physi-
r‘ ' cal properties andvhydrolOgic capacities. Within the permeable
.o stréta potentiometric surface‘mapping is a logical sequential

step which will illustrate regional flow patterns of fluids.



,éprOration data predates good fluid testing. Hydrochemical }

facies mapping can be accomplished by gathering older data on

 An additional supplement to understanding direction of ground-

water flow and the potential.for dissolution of salt will be

the mapping of-hydrochemical facies.
Records of. the Texas Water Board and results of the studies

of the U. S. Geological Survey will be integrated toward developing

‘potentiometric surfaces for the aquifers in the region. Also,

the same sources will be examined for measurements of trans-
) - : <

- missivities.. It ,will be especially helpful if there are records

of pump tests in these files, as well as drill stem tests in thei

oil exploration data files. Unfortunately, much of the oil f

/

.f

.ground-water chemistry plus additional sam@ling where needed

and by relating results to modern concepts of aquifer geometry.
, ‘ : [
A further clue to the geochemistry of the waters will rely,

on petrographic studies of regionally sampled strata (discussed

~in III. 3. 1.). The paleohistory of chemical reactions in aquifer

~beds may be a significant key to predicting future reactions

between sediments and fluids.

A regional study of_thé hydrology of the East Texas area
requifes an integration of the geologic framework, potentiometric
surface elevations and hydrochemical facies evolution. The final
product will delineate major flow'paths of fresh meteoric water
and their downdip interactions with saline formation waters.

This information is critical in understanding future salt dome

dissolution.
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CIII. 2. 2. Local hydrologic integrity of domes

Ultimately, the local hYdrologic integrity must be established

- for ahy‘dome selected for nuclear waste isolation. This integrity

will be supported by detailed examination of the local and regional

data. We will be asking about the effect of a salt dome pierce-

‘ment and interruption of the regional ground-water flow pattern.

Some domes: develop surficial salines, whereas other salt domes

develop saline plumes. Are these phenomena related to the orien-
[ - . |

tation of the regional potentiometric surface or the local

‘geology or both? Can salines be related to brine discharge froq.

/
saline aquifers older than Wilcox? . |

In studies of local hydrogeology, the evolution of cap rocLs

must be understood (but also understood related to regional

paleohydrology). It may be that a matrix approach can yield

significant clues to relating dome height, geometry, size and

uppermost area with the lithic composition of the pierced sediﬁents

and with the paleohydrology. The contact of the cap rock and the
salt dome will be especially important in the local hydrologic
studies. |

Although most of the descriptive data base for regional‘
geohydrologic studies may be available, more detailed and new
measurements will be needed for the local geohydrologic studies.
Coring of the interface of cap rock/salt and host sediments/salt

are needed for hydrochemical, geochemical and petrographic analysis.

Wherever fluids are encountered, it will be necessary to measure

pressure and temperature of the fluidé, as well as to sample the
fluids. Observation wells must be drilled peripheral to the

salt domes and piezometers installed for monitoring. Detailed



 waté£'level'énd potentiometric'surface maps are absolute necessary
 in-the‘immediate area over and around domes. It will be desirable
'to_run équifer‘pump tests for the measure of transmissivities

~of séaiments‘and of hydrologic boundary conditions‘of the dome.
These detailed studies can also determine the geohydrologic

'effecfs caused by ﬁhe faults that intersect both salt and sediments.
. lTo complimént the proposed studies, a ground-water modelling
program shOUld“béfdeveloped. 'Rates-of salt dissolution will be |
addreésed by solute transport modelling. The effect of aquifer;
.heterdgeneities (lithofacies variations, salt domes and faults)f
én régional hydrology will be addressed by finite element /

modelling. The amount and the level of model sophistication is'

‘dependent.on availability of field data.

IIT. 2. 3. Geochemistry, petrography and rock ﬁhysics

The final acceptance of a‘salt host for the isolation of
nuclear waste will be based on detailed studies.of.cores. As
indicated from a series of mechanical and geophysical tests,
the salt host must prove to be impermeable, and perhaps capable
»iof annealing damages. It must be geochemically pure and not
‘influenced by the surrounding geohydrologic regimen. This purity

can be established from chemical and petrographic analysis.

III. 3. Dome geometry and stratigraphic/tectonic framework
This research task invqlves studies designed to providé

(1) the data necessafy to determine the geometry of salt domes;

(2) the basic regional and loéal framework by which hydrologic

and tectonic data can be assembled, mapped and interpreted; and
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t(3).theiahalysis and interpretation of cores which will be utilized
.t~also inAhydroiogic studies. Information supplied by geophysical
studiés asébCi§ted with tecténic stability investigations will
suppiement stratiéraphic data based on well logs in order to.

. provide Criticai information on dome geometry.

Thé basic products of this task are Stratigraphic and
Astructural:cross sections and maps of all typeé (isopacks, iso-
chores, structural configﬁrations; Various derivative and/or |
’trenajsurfétég;fhgt.or pérceht sand, permeability, among others)ﬁ
Data collected can be computerized to permit greater quantifica—{

|

tion and predictive capability. f

III. 3. 1. Geochemistry, petrography and rock physics (cores)

This research element overlaps with the hydrologic task
(Group I), which is responsible for evaluating and mapping |
dissolution, plumes, hydrochemical facies, and potentiometric
data.

The role of stratigraphy involves initial description of
any cores or any holes drilled as part of the geophysical program.
‘Verification_of lithié compositionand fabric will aid both hydro-
logic and stratigraphic anélyses. Later rock physics and petro-
graphic analyses may aid interpreting any cap rock or solution
zones.

Cores from the flanks of the dome(s) will help verify
aquifer composition, base-exchange capacities; and stratigraphic

interpretation from down-hole mechanical logs.

III. 3. 2. Regional and local stratigraphy

In order to provide the framework for hydrologic studies
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 'and dome tectonic studies, the subsurface stratigraphic units must

' be correlated regionally within the East Texas Basin and specifi-
~cally in ﬁﬁélvicinity of céndidate salt domes. PrinCipai emphasis
will‘be directéd to the upper 2—3,000 feet, but deeper units
will'alsé be‘involved in order to evaluate later the pierce-
ment hiétory of the dome(s). |
'Using,aVailable 0il well, down-hole logs and seiémic,data

available, a grid of cross sections will be constructed in and

: ; : |
; . . !
| ~around the various domes. - Structural elevation maps at various |

-stratigraphic lévéls and on any major unconformities will provi?@
the baéis for isopach/isochore maps that are needed to measure f

- the tectonic devélopment of the basin and its constitutent domqs
-and faults.

Facies interpretation based on logs or cores will provide
vthe‘basis for interpreting lateral cpmpositional variations in{
aquifers and aquicludes. Regional sand, sand percent and lith%c
component maps can be generated iﬁ order to provide a regionél
base with which to predict the stratigraphic sequence adjacent
to domes, as well as provide the basis for interpreting and
modelling aquifer systems and hydrochemiéal/hydrologic variations.

Careful analysis ofiisochore maps (and seismic sections)
will provide the basis for tracing the rates of basin subsidence
and, near salt domeé, the piercement history (rate and variations)
can be deciphered from such maps and sections. Graphs of pierce-
ment rates vs. time will provide estimates of Late Cretaceous and
Tertiary salt movement in order to document any observable

piercement rate decline.



‘III. 3. 3. salt déme geomeéry

© This research element ié shared with research task 3 (tectonic
stability) which will provide geophysical information (seismic,
grévity and monitoring devices) to supplement conventional sub-
surfaée sfratigra@hic data.

'By constructing detailed isopach, isochore, and structural
maps}>as Well_as'possible»derivative and trend surface maps, the
three-dimensional geometry of a dome can be estimated. If
supplemented by'séismic ahd gravity data, a very precise model
of the‘dome can be formulated. Core data from the dome and flanks

: , ,
of the dome would permit even greater discrimination of dome geq%etry.
- Studies of dome geometry include cap rock mapping (if any)i
overhands, maréinal and crestal (radial) faults and preserved
graben sequencés, any dissolution evidence, and the traces of

: : !
strata that terminate against the falnks of the dome. Ancillary

data include fracture/linear traces and geomorphic anomalies.

| ~III. 4. Tectonic stability

The tectonic stability of salt domes is a criticai task
equal to the significance of hydrologic integrity in most people’'s
asséssﬁent of East Téxas salt domes as potential hosts for nuclear
waste isoltion. As a sidelight, the tectonic stability of
interior salt domes is absubject of great interest to all geologists
since this subject i; a primary factor in all theories of salt

dome evolution.

ITI. 4. 1. Salt dome geometry

One keyrto'tectonic stability is the geometry of the salt



salt dome must be known. The exterior limits of the salt dome |

“domes. The most,obvious departure from reqular geometry which

ﬁnggeSts instability is a spine. Salt spihes may occur on top of

- domes and intrude the youngest sediments in the area above the dome.

In coastal domes, spines exhibit very recent instability (in

geologip time) . Although not reported for interior domes, the

possibility of geometric variances somewhat less spectacular than

spines must be tested.

‘Furthermore,; in the final mining engineering of the cavity |

I
I

or‘bufial ground to hold nuclear wastes, the geometry of a host -

i

as it contacts the pierced sedimentary strata must be delineated
| /

~in detail to a depth of at least 3000 feet below ground surface.

In addition any heterogeneity of the interior framework of the
salt dome must be defined. Kupfer (1976) has suggested that the

!
interior of a dome can resemble a bundle of pillars capable of !

. !
separate movement. A spine would represent one pillar advanciﬁg
af the expense of the remainder.

The determination of salt dome geomeﬁry will come from both
concentrated borings and detailed seismic (reflection and refrac-
tion).sufveys which employ the most modern and sophisticated
techniques. Subtle clues to the geometry of salt domes may also
occur in the sediments overlying and adjacent to the salt dones

in the form of anomalies of facies tracts and tectonic structures.

ITIT. 4. 2. Geophysical monitoring
Because the stability of a host salt dome must be proved

without doubt to most critics, the geometry of salt domes is only
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.one’parameter that indicates an acceptable degree of stability.
A serious questions 1is whether an interior salt dome can move in
Ashort time periods and can £his movement be detected? 1In this
“agé of sophistiéated geophysical inétrumentation there is no doubt
that dome.movement would be detected during geophysical‘monitoring.
kais evaluation will'fequire the deplojment of a set of
instruments to monitor continuously for possible ongoing dome
deement anghtheuéevelopment.of techniques to process and to assist
in the interpretaéion of the résulting data. The system of | !
inétrumgnts Will‘very likely inclﬁde subsystems to monitor f
both the transient and quasi-static components of earth movemend.
[

‘The sepsing elements of the transient subsystem would consist f,
of geophones, which respénd to either the velocity or acceleration
of earth motion at the observation point. These would be used

to detect seismic waves generated by abrupt movements along pre%
existing faults or other planes of weakness.i By precisely i
" timing the arrival of these waves at suitable chosen locations

and knowing the local‘elastic wave velocity distribution, it is
possible to estimate the location of their source in space and
time. Thus, by continuously monitbring seismic radiation in close
proxiﬁity to a salt dome, it may be possible to establish a
history of movements which are occurring along faults or other
zones of weakness. 'The quasi-static subsystem would cons;st of
units to monitor continuously earth strains and tilts. Repéated
geodetic leveliing and horizontal distance measuring surveys

will also supply important data on relative surface movement.

Simplé borehold extensometers could be used to sense vertical
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 earth strains, while'biaxial tiltmeters would be utilized to

sense rotations in a vertical plane. Horizontal and vertical

~displacements Of the'surfaée of the earth would be detected through

- repeated horizontal distance-measuring and geodetic levelling surveys.

Variations in the local atmospheric pressure, temperature and
'pQre pressure can result in earth strains and tilts that may be

large in comparison to deformations resulting from dome movement.

" Thus, it might--be;wise to monitor these phenomena in the vicinity
: . I

of the extensometer and tiltmeter sites. h

Data processing procedures should be developed to enhance f
. . |

‘the detection of'the various types of signals. These technique%

would be linear operators and cQuld have applications ranging f&om
the suppression of unwanted frequency components to the prediction
and rejection of strains and tilts produced by environmental
?henomené.

Reiiable interpretation of the data will be facilitatéd |

through development of methods to simulate numerically any dome

. movement. Problems of this nature are usually resolved by applica-

tion of finite elemeﬁt computational procedures and for precise
simulation require, among other things, an accurate description
of the elastic constants and the geometry of the system whose
motion is to bé modelled. Thus, supplementary investigations will
have to be undertaken to provide this information.

It may be that the selection of sites for iﬁstrumentation
could be as important as choice of types of instruments. Above
a salt dome the most likelyvlocale of initial instability might
be a fault; Fortunately,.many of special studies of this proposal

can be instrumental in locating a fault, and one such study follows.



|
" weighted arithmetic means and standard deviation in unit areas.

IIT. 4. 3. Fractures, lineations

A major concern in the program is the distribution of fracture

~systems.a Their surficial representation will be linear elements

1nterpreted from aerial photography supported by statistical.

comparlson to field measurements of joints and faults. Lineaments

on satelllte 1magery and lineations on aerial photography will

be interpreted with reference to fractures. In turn the inter-

preted fracture zones are expected to be digitized and computations

made to relate the abundance and orientation of fracture zones. |

" Expected map products include (1) moving averages of the number7

length and intersections per unit area and (2) rose diagrams, /

/

" Some experimentation with both polymonial surface fitting and

fourier filtering is also expected. Fractures will be compared

statistically with the location and orientation of surface and?
subsurface structural features, different ages of structural e%olu—
tion, near surface and basinal sedimentary facies, and shallow
and deep hydrology. In a more specific sense, fracture analyses
of the surface and cores will also be related.

There is a potential for discovering three patterns of linea-
tiona: (1)‘a regional fracture pattern, (2) a salt intrusive or

piercement pattern, and (3) a pattern of recent instability.

The first and second patterns are expected to be clearly established.

If the third pattern exists, it will be subtle. It is expected
that only sophisticated statistical or filtering computations

would reveal recent'instabilities.



‘imp0rtant CJues to the recent surficial history overlying interilor

fIII;”4. 4. Areal and geomorphology

: Véry good areal geologic maps are already available for the

EaSt;TeXas basin and occur in publications and files of the Bureau

of Economic Geology. Such maps are published in Geologic Atlas

of Texas series at a scale of 1:250,000. Most base data for these

maps is present on aerial photographs of 1:40,000 and 1:60,000

.scalé. This mapping negates the need for any regional areal

geologic mapping.; However, it is possible that very precise |
. . ! !

areal geologic mapping at scales of 1:24,000 and less will reveal

i
/

salt domes. This possibility must be tested. f

/

Areal geologic mapping will be supplemented by geomorphic !

mapping on both topographic sheets and aerial photographs. Any

upward movement of salt must initiate erosion over the dome,
perhaps ieading to an abnormally entrenched stream. Furthermo;e,
any sediments eroded from a relatively minor movement of salt :
must be deposited nearby and along a stream. It is expected that
drainage pattern anomalies and local depositional surfaces are the
primary clues to any recent instability of a salt dome. Drainége
anomalies will be partially reflecfed in the lineation studies.

It is known that drainage anomalies and minor depositional surfaces
reflect salt dome movement in the coastal province (Tator, 1954).

These elements, if present, will be more subtle in interior domes

of the East Texas basin and may require precise levelling and

age dating.
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of the program described in this entire proposal. |

- 32 -

‘III; 4. 5. Land and human resources

. An:auxillary study of surficial and geomorphological mapping

" includes an inventory of land and human resources in the vicinity

of salt domes of interest. The Bureau of Economic Geology has

established'an international reputation for developing such

inventories from environmental geologic mapping. Whatever final

decisions are made regarding the use of East Texas salt domes

must depend on-“the impact of such use on local resources. The |
!

land‘and human resources data are derivatives of all the element$

III. 5. Review of previous studies and dome evaluations !

During the first three or four months of FY 78 (Fig. 7)

.an intensive review and evaluation of previous investigations is

/
scheduled. This short-term, but highly important, research task

(4) will be undertaken by all research groups and will assess '

\

data, interpretations and conclusions contributed by Anderson and
others (1973); Ledbetter and others (1975); Martinez and others
(1975, 1976) ; and Netherland, Sewell and Associates (1975, 1976),
and any other pertinent reports. This is primarily a review of
available data; only selected new data will be reviewed in order
to verify or clarify basic éssumptions.

Domes consideréd to be satisfactory (at least on preliminary
data) will be reviewed. Rapid review of the 13 "rejected" interior

domes in East Texas will be made, followed by more intensive review

of the 7 "unrejected" domes (Anderson and others, 1973). From

~the 20 total domes, a priority list will be prepared and data

presented to document recommendations of domes that qualify for
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:  more intensive, site-specific analysis (Research task 5).
It is anticipated that by January or February 1978, a small

" number of high'priority domes will be selected for further analysis.

CIII. 6.'Invéstigation of priority dome(s)
Following the screening of East Texas interior salt domes
during the first quarter of FY 78 (Fig. 7), more intensive studies

will 'be initiated to reduce the list further or at least |

permif defihite.ranking of the remaining domes (Figé. 5, 6).
During,this ihitial phase of task 5, an effort will be mad4
by ail researéh groups to locate, process and interpret additiopal
 available data (stratigraphic, hydrologic, structural) in ordeg
‘to discriminate further between domes on the priority'list.
We believe that, despite the excellent studies to date, consid?r-’
able improvement in the data base and in operating concepts can
be obtained by innovaﬁive use of available or extractable surfgce
and subsurface information. Application of regional aquifer,
hydrologic, and hydrochemical data using basin analysis and hydro-
logic systems concepts may permit significant improvement in our
ability to predict both limitations and attributes of candidate
domes. Maximum use ‘and discrimination of available data should
precede final commitment to expensive, site-specific studies,
although early site;specific énalysis might begin to evaluate

various generic questions of East Texas domes. We anticipate that

final selection of domes for geophysical and coring operations

can be made early in the third quarter of FY 78. We do not, however,

believe that such selection relieves us from contemporaneously

maintaining intensive regional hydrologic and stratigraphic/



tectonic analyses.

At that time recommendations can be made for coring, geo-
’ physical monitbring and acquisition of seismic or gravity records

at selected dome(s). More sophisticated analysis of available

) - data, both'in the vicinity of priority domes and in the region,

w o ‘should continue and be integréted with the growing volume of new
-infofmatidn derived from the special site-specific studies. We
beliéve that this integration is critical if we are to provide j
l ‘ L r‘na_ximnum documentation of the integrity and stability of a dome.
‘Consequently, maximum work effort should‘be maintained on each j
breséarch element, using both new and available data. This effort
should continue into FY 79 and perhaps,‘FY 80, (1) until no doubt
"exists of the feasibility of one or two domes, (2) until it becomes
-obvious that none of the domes provide adéquate isolation, or
(3) until additional types of analyses become necessary to rea;h

|
a final decision. . : I

IV. Support studies and data collection

To'support this proposal certain studies and operations must

-
i be performed.by subcontractors. It is expected that Law Engineering

ﬁ‘ Testing Company will be the group to contract studies and services
! wﬁich the Bureau of Economic Geology cannot perform. Although

' more such items can.arise in the future, there is immediate concern
' for the contracting of (1) aeriai photographic (remote sensing)

collections, (2) geophysical monitoring, (3) a coring program,
r and (4) seismic and gravity geophysical surveys and/or purchases

) " of available data.



'IV. 1. Aerial photography

' Initially, it is desired that the region including the salt
‘ domes of interest be covered with 1:80,000, quad—centered, high
_altitude,»color~infrared, aerial photography. Specifications for

the flying and collection of the data must conform to U. S.

-
| Geoloéical Survey standards determined in £heir 1:24,000 ortho-
phoﬁd mépping program. Specifications for the processing and
resulting poSitivg color infrared transparencies must meet stand?rds
;-? of‘thé Uu. S. Department‘of Agriculture. ?
- Iﬁ_is'éstimated that this contract will include approximatgﬂy
’ | '800 line miles of data collection and will cost about $24,000. f
!’
.IV. 2. Geophysical monitoring
- The general requirements for geophysical monitoring were
— described in an earlier section of this proposal (III. 4. 2.).:
To fulfill these requirements it is necessary to construct and:
= .-calibrate.considerable hardware (e.g. tiltmeters, extensometers,
geophones, etc.). It is believed that the‘éame group which
i constructs thehardware should exercise the monitoring. The Bureau
- of Ecqnomic Geology does not have a capability in these
| specializations.
- ' BEG would recommend that this phase of the study be subcon-
tracted. BEG would coordinate the results of geophysical monitoring
_2 with all other tasks (Fig. 4). In fact, BEG should recommend
monitoring sites as result of lineation analyses and areal and
geomorphologic mappihg. |
- Based‘on other bids for Qeophysical monitoring; an -investment

of $250,000 per‘year 1 and $60,000 per year thereafter is good



~ estimate of costs.

" IV. 3. Coring program

— .

' A coring prbgram herein includes_all boreholes because, in

7 additidn toléores of salt, numeroué shallow borings may be drilled'
 in£o'the_cap'rock‘and top of the salt and into‘neighboring sedi-
ments. Thévpuréoses of these borings have been defined in.the
technical proposal under hydfology'and dome geometry. Recommendh-

;j tions‘of what domes'will be initiaily cored will be determined :

7 :: three fo.six monthé after start-up. A good estimate seems to b#:

“at least two cofevholes in FY 78. : | /

The Bureau of Economic Geology recommends that an East Texas
firm be émployed in all land acquisition and drilling and that
drilling be contracted on a turnkey basis. Many difficult pol%tical
‘problems are solved in this way, resulting in an expeditious :
‘program overall. |

It is estimated that two core holes may cost as much as

$1,000,000 and supplementary borings may approach $300,000.

) CIv. 4. Seismié and gravity geophysical surveys

In the technical discﬁssions the vélue of seismic, refiection
and refraction, as wéll as pravity geophysical surveys are
éuggested. These techniques will contribute to outlining salt
dome geometry. -~Sophisticated digital processing of seismic data
may even locate areas of salt dissolution. Since the East Texas
basin is an old petroliferous province, modern seismic records are
probably not available. Theréfore, new lines will be reéommended

following an initial technical evaluation which may take up to



six months. Costs in this area are not known at this time.

_ V.'Chronology

A chronology, which has been estimated to complete the princi-

- ' pél fesearéh taské, is shown;in Figure 7. Estimates for comple-
~tionsiof tasks are conservafive, because the Bureau of Economic
‘Geology is directly résponsible to the Governor and peéple of
Texastto agqgrpggp without quesfion the ultimate safety for |

' i ' : . :
ij_ 3 planning isolation of nuclear wastes in East Texas salt domes . i

One strength of Bureau investigations has resulted from th#ir

. charter to map a very large state, approaching 270;000 square /

(

miles. That strength is a clear understanding of the need for |

a regional péfspective before finally accepting site-specific
»studies.v Thié has best been proved in Bureau land, water, minéral
and.enefgy resource studies oVer many. years. | f

As shown in the chronology chart (Fig. 7) Tasks I to III :
reflect the above precepts. Both regional and site—speéific
studies of hydrology, dome geometry, and tectonic stability will
proceed contemporaneously for an estimated two pius years.. An
initial review of all previously published data will be included
in thé first three or four months. Thereafter, supplementary
| coring, drilling andigeophysical surveys will proceed. From
mid-FY 78 until project termination, a regular review and evaluation
of the most appropriate salt domes for isolation of nuclear wasteé

will continue.
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_BUDGET

FY 78: October 1, 1977 - September 30, 1978

SALARIES
Administration

Directoral

~* Principal Inve
Purchasing Off
Editor II
Cartographer I

Tech Staff Assistant
Mag Keyboard Operator
Senior Secretary

Research Group'I: H

* Principal Scie
.Research Scien
Research Scien
2 Graduate Res
Senior Clerk T

Research Group II:

Principal Scie

$§ 2500

stigator (25%) 6250
icer (25%) 2600
(50%) 7686
(50%) 5694
(50%) 6230
(50%) 5508
(80%) 8028
ydrology/hydrologic integrity
ntist ' (25%) ] 6250
tist (60%) 22,000 |
tist Associate (100%) 16,400/
earch Assistants (50%) 10,560
ypist ‘ (50%) 4896/

Dome geometry and stratigraphic/tectonic
framework

ntist 1008%) 23,000

(
2 Research Scientists (100%) 36,000/
1 Research Scientist Associate (100%) 13,000
2 Graduate Research ASblStantS (50%) 10,560
Senior Clerk Typist (50%) . 4896
Research Group III: Tectonic stability
Principal Scientist (100%) 23,000
2 Research Scientists : (100%) 36,000
Research Scientist Associate (100%) 13,000
2 Graduate Research Assistants (50%) 10,560
Senior Clerk Typist (50%) 4896
-$ 279,514
VACATION AND SICK LEAVE 1677
(0.6% of salaries)
FRINGE BENEFITS 23,759
(8.5% salaries)
INDIRECT COSTS 156,528
S 461,478
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~ BUDGET (Continued)

EXPENDABLE SUPPLIES - : $ 10,000

 SPECIAL SERVICES

"Printing , 3000
Computer (20 hrs. @ $260/hr.) 5200
Digitizing 2400
Core handling . . _ 4000
"Radiometric dating B _ 3000
Porosity/permeability analyses - 4500
Water analyses v ‘ 2000
Chemical analyses 3000
Programmer : . 1500
Well data surveys _ : 9000

. S S B ' S —_—
| . D Services subtotal $ 37,600

SPECIAL EQUIPMENT - : i

I

. /

Integrated depth sampler 800 |

zoom transfer scope accessories 1220

Richards manual "T" bracket 220 |
Coulter counter accessories 2500
Stephens staff gauges ' 102
Equipment subtotal S 4,842

RESEARCH MATERIALS !

Sequential aerial photography 10,000
Sample logs - 24,300;
0il/gas well maps : , 2400
Electric logs 9000
Scout tickets ‘ 9000
Materials subtotal $ 54,700

TRAVEL

Fieldwork and sample collection

Per diem - 140 days @ $30/day 4200
Mileage - 40,000 miles - $.18/mile 7200
Technical presentation
8 trips @ $300/trip 2400
Liaison with Oak Ridge and Washington
' 8 trips @ $400/trip _ 3200
Travel subtotal $ 17,000

OTHER THAN SALARIES SUBTOTAL $124,142

GRAND TOTAL $585, 620
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CVILL. CAPABLLITY OF 'THE BUREAU OF ECONOMIC GEOLOGY

VIII. 1. Introduction
P The Bureau of Economic Geology was established, in the
words of the Board of Regents, recalizing

b " "the nccessity of keeping the University in close touch

with the affairs of the 3tate, the importance in multi-

- ‘plyingothe-bonds of mutual interest that connect the |
F R University with the citizens of the State, and the §
significance of furthering the utilization of the State's [

- g I

natural and mincéral resources.

|
| /
ﬁ This statement reflects the purpose of the Burcau as well today as
B it did in 1909 when the Burcau was crecated. The types of programs
’ : '
“that accomplish these ends have changed over the years; howover,
) thoe fundamental purpose of making geologic rescarch serve the
‘needs of the State and its citizens, both professionals and
B laymen, has not.
The  Burcau of Dconomic Geology maintains State-wide programs
L _ . . . , .
~in basic and applied research, systematic mapping, and public
, scervice in the arcas of geology, environmental problems, mincral
and natural resources, earth materials and processes, and roesource
Y usc and statistics. The Burcau serves Texas as its state geological
survey; however, it has no regulatory responsibility but maintains
: |
; strong ties with all State governmental agencies concerned with
natural resources. It conducts cooperative programs and projects
' _ .
‘ with numerous State and federal agenciles. The Burecau 1s a member
' of the Interagency Council on MNatural Resources and Environment,

the Texas Mapping Advisory Committee and many other standing
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»Cdmmﬁﬁtdes and boards. vThé Burcau has had a significant role iﬁ
thQ‘C5§stal Management Pfogram of Texas.

' Re$u1tS’bE Burcau research are disseminated principally
Aﬁthﬁgh repo?t;-issucd as part of its own‘publication series and
throUgh'numcrouﬁ.national and international journals. Research
éQlloquia on current rescarch arc presented annually and scores
of invited papers are presented throughout the United States

véach yvear by Burecau rcéeafch scientists. The Burcau has a

scientific staff of approximately 35 full-time professionals,

including 16 doctorate-lcvel scientists. A supporting staff
includes cartographic, administrative, clerical, technical /
and cditorial personnel. Approximately 60 graduate students /

. . ' /
are employed annually in research support positions. The
Burcau maintains a Mineral Studies Laboratory and Well Sample and

Core Library at Balcones Research Center which provide support
" J . L H

for Burcau research programs and a service to Texas residents.
i

HISTORY

VITT. 2. i story

The Bureau of EBconomic Geology was established in 1909
1y Lhé Uéard'of Regents as an organized research unit of The
Univorsityvof Texas. . Iﬁ became the successor to several sﬁort~
lived State geological svrveys created and terminated by Texas
'luqislnturos during the latter half of the 1800's. Although
a resecarch unit of The University of Texas, the Burcau has,
since 1909, been recognizgd'as the equivalent of other staté
grological surveys and is a member of the Association of American

State Geologists. Its Director serves as the State Geologist of



Texas.  Hence, the Burcau functions dually as an organizoed

rosearch component of The University of Texas at Austin and

.ds 4 quasi-State agency, the Texas Geological Survey. Since

its founding, the Burcau has provided many of the basic ideas,

i S ‘ .
- concepts and data that have aroused interest. in and led to the
- discovery of-many major mineral and cnergy resources by private
o industry in the State. Not only has the Burcau.of Economic
B Geology provided the principal source of geological expertice
on Texas for.the.public scctor, many of the ideas and techniquesl
. » ‘ i .
o » : o :
k | \ N . . . . - N
Coke have gpread nationally and internationally through 68 yecars of N
T : scientific publications. In addition Burcau scientists have E
: . : . : . /
formally and informally contributed to the academic program of f
L | |
The University of Texas at Austin throughout its history. '
i : : ‘
' VIIT. 3. Current Activities
The Burcau's 1976 annual report (cenclosced) sunmarizes !
1 ‘ i
current activities in rescarch, tecaching and. public scrvice. !
I
i A list of projects currently underway is prescnted here.
- Rescarch
'
' Energy and Mineral Resources
’ Resource Assessment of the Geopressured Geothermal
Resources of the Texas Gulf Coast
' , Cee . .
' In Situ Gasification of Texas Lignite
) Uranium Potential and Genetic Stratigraphy of the Triassic
Dockum Group of the Texas Panhandle
Uranium Potential of the Catahoula TFormation, Texas Coastal
L} . :
Plain -- A Stratigraphic, Depositional and GCeocheémical
4 '

Evaluation ‘



F

Uranium in Volcanic Terranes, Trans-Pecos Texas
Earth Science Education -- Curriculum Materidals on

Ehef@y(Resoufces of Texas
Taxas Hinerél Atlas
Sand'and Gravel Resourcosvof Texas
Index of Teéxas Mineral ﬁroducers (Exclusive of 0il and

Gas Producers)

Texas Carbon

ot
i

ate Materials: Suitability for Sulfur
. . : } ' » : . .
Dioxide Romoval
Mineral Production in Texas
Depositional Systems in the Ogallala Formation of fhe
Llano Estacado and the Occurrence of Ground Water
Reconnaissance Geothermal Resource Assessment of the
Rio Grande Valley, Trans-Pecos Texas

Selection of a Goopressured-Geothermal Test Well Site,

Texas Gulf Coast

Land DPesources and Environmcntal'Geology

Land Resources of Texas: Mapping and Classification

Statewide Land Use Map |

Landslide Incidence and Susceptibility in Tewas

Eﬁvjronmontal Geologic Aﬁlas of the Texas Coastal Zone

The Guadalupc—San Antonio-Nucces River Basins Regional
:Study | |

Land Resources and Environmental Impact, East Texas
Lignite Belt

Reactor Siting Hazards: ,qulting and Tault Activation
in the Texas Coastal Zone

Criteria for Coastal Zone Management (Methodology to



fiEvaluate Impacts of Alternati?e folicy Decisions:
Applicationé in the Texas Coastal»%one)
Urb%n Gﬁélogy of the Greater San Antonio Arca
'Environmen£nl Aspocts Qf Geothermal Inerqgy Production

Coastal Goology

Historical Monitoring of the Texas Gulf Coast Shoreline

,LANDSAT Invcstigation‘for'the Texas‘Coastai Zone

Sediment Rudget of Galveston Isiand

CéologfvgfsgghrérIsldnd'Nétiondl Seashore ‘ E !

Geplogy.of Staté—Ownod Submerged Lands, Gulf of Mexico
Geolegic Mapping | A //
| Geologic Atlas of Texas - /

Geologic Quadrangle Mapping in Central Texas

Other Rescarch Projects

Virgil-Wolfcamp Facies, Bastern Shelf, North-Central Teoxas!

Carbonate Facles and Porosity'DistributiOn of the Subsur- ;
face Sligo Formation, South Texas

Comparative Sedimentoloqgy of Modern and Ancient Coarsc-
Grained Terrigenous Clastics

Mitrogen Isotopes of Nitrate and Ammonium in Natural
‘WAtors, Texas

Composition and Origin of Tektites

S S

:
VITT. 4. Public Service and Support Facilitics

~In addition to conducting basic and applied research
programs, the Burcau of Economic Geology provides a varicty
of advisory, tcechnical, and information services rclative to

the geological, mineral and land resources of the State. These

services are available to individuals, companies, and govern-



iﬁénphl‘bodi¢S and agencies.

,ﬁPrjncipal diéscmindtion of information is throuqﬁ the
public%tioh'of ropofts and maps; thesc arc sold as a price
designed tovrcéovor.the cost of printing. All materials
‘dQVQiOpdd as pﬂrt of ongoing research programs arec available
for Qkamination and sﬁudy at the Burcau offilces.

Staff membérs respond to iﬁdividual requésts for informa-
tion that are received ddily by letter, by tclephonc, and

: TR TTT. _ , v _ |
. . i . . . . .
from‘v131tors.l The Dureau maintains cooperative programs with!

\
)

several State and federal agencies and local units of government.
. . . /1
. . . - . . . . |
~Avarilcety of information is made available through rescarch }
colloquia and workshops, continuing education, public lecturey,
and invited legislative testimony.
The Burcau malntains a Mineral Studies Laboratory at

>alcones Rescarch Center. bThis lab supports research program§

' I
of the Burcou and makes tests and evaluations of rock and min?ral
samplcs‘submittod by Texas rosideﬁts. The Burcau also maintains
a Well Sample and Core Library, cstablished by the Texas
Leglislature in 1937. ,fhis library, houscd at Balconcs ﬁesearch
Center, 1s the public repository for cores and samples from a
large.numbor of wells drilled in Texas. Facilities are provided
at the library so that any interestoed person may cexamine and
study these materials.

The Burcau of Ilconomic Gcolbgy ma?ntains a Reading Room
located on the fifth floor of the Geologyy Building on the main
campus of The University of Texas at Auétin. This fdcility is
open to the public and houses publications pertaining to Texas

geology and natural resources.



e "Personnel

_Poihaps the best reflection of the capability of the Burcau

of Beconomic Geology is its people. The vitae of those

professionals who arce cxpected to contribute to the program

outlined 1o this proposal follow this pagoe.



PROFESSIONAL SUMMARY

LEONARD FRANKLIN BROWN, | R.

PERSONAL VITA
Business Address

- The University of Texas at Austin
University Station, Box X
Austin, Texas 78712
(512) 471-1534

. Home Address

4127 Honeycomb, Rock Circle:

- Austin, Texas 78731 | - {
(512) 345-0412 | | :
Current Positions : : i

. /
Associate Director, Burcau ol Lconomic Geology and Prolessor, Department of Geological Scicnc}cs,
The University ol Texas at Austin , ,’
. /
Private Consultant: Geologic Education and Industrial Consulting (outside of Texas)

Arca Specialtics

Basin analysis (including scismic stratigraphy), facics interpretation, mineral fencrgy cxploration, Lnd
and environmental resources, geologic education, geologic mapping, and licld studics

Personal

“Born Junc 1, 1928, Seminole, Oklahoma
Married: Mettie L. Roots, December, 19563 onc daughter, March, 1960
Social Security: 440-28-6348 '

Academic Background

1953-55 University of Wisconsin : Ph.D. (1955)
Geology; Soil Science Minor ‘
Dissertation: A Paleoccologic Study of Foraminilera in Sclected Pennsylvanian
Cyclothems

196 1-53 University of Wisconsin M. S, (1953)
Geology
Thesis: Deseription and Stratigraphic Relationship of a Carboniferous Cephalopod
FFauna, Confusion Range, Utah

1948-51 Baylor University B. S. cum laude
Geology; Chemistry Minor

1946-48 Oklahoma State University
~ Zoology and Chemistry

Drumright High School, Drumright, Oklahoma, graduated valedictorian, 1946
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PROFESSIONAL EXPERIENCE

Administrative Positions and Ixperience - '

Associate Director of Research, Texas Burcau of Iiconomic Geology since 19715 directing a variety of
rescarch projects funded by federal, state, and regional governments. Operation involves a stall of 35

senior. scientists, 30 rescarch assistants, and 30 support personnel. Responsible (since 1977) for
“mineral- -energy’ rcsearch program. Principal Investigator on government rescarch grants. Interaction with

state, [ederal, regional, industrial groups, and environmental agencices.

—~

Rescearch Positions and Lxperience
1971~ Assocmtc Dircctor, Bulmu of Economic Geology, The University of Texas at Austin

1966-71 Rescarch Scicntist, Burcau of Economic Geology, The University of Texas at Austin

Summers 1961 i 1962,1963: Reéscarch Scientist, Burcau ol Economic Geology, The University of Tcxus!zlt

Austin -+ ! ' . .
1957-60 Rescarch Scientist V, Burcau of Economic Geology, The University of Texas at Austin }
. . - . i
1951-55 Wisconsin Alumni-Rescarch Assistant, rescarch on x-ray diffraction of clay mincrals /

/

Personal rescarch has principally involved (1) comprchensive depositional systems analysis ol Ulﬁ'pcr
Palecozoic basins in Texas including surface and subsurface facies analyses, mapping, palcogecographic
reconstruction, and mineral/energy potential; (2) Pleistocene and Tolocene depositional systems analysis
of the Texas Coastal Zone, including processes, cnvironments, and [(acics; (3) interpretation of
terrigenous clastic facics (outcrops, cores, E-ogs and seismic data) and development of intmprotiw
depositional models and criteria; (4) innovating environmental geologic (land 1csomcc) analysis \\lth
sp(‘cml consideration of coastal zone problems. Sce publications and lectures; (5) seismic-stratisr: lplnc

analysis concepts in petroleum exploration.
l
Current rescarch projects include both individual rescarch studies and team programs.

(1) Environmental Geologic Atlas of the Texas Coastal Zone. With W. L. Fisher, C. G. Groat, and

J. H. McGowen. Comprehensive environmental inventory of 20,000 square miles of the coastal zone.

Published in 7 individual atlases with 63 multicolored maps, text, and statistics.

(2) Depositional systems analyses of Upper Pennsylvanian and Lower Permian strata on the castern
flank of the West Texas Basin. With many students. Comprchensive surface and subsurface analysis of

[Muvial, deltaic, shell and slope - depositional systems. Several aspects in preparation for publication.

- Application to mineral/energy resources and the environment.

(3) Terrigenous clastic depositional systems: A genetic approach to stratigraphy. With W. L. Fisher.
Text on principal depositional systems, modern models, and ancient process related analogs.

(4) Pleistocene geology of the Texas Coastal Region (including map).
(5) Texas statewide geologic map (1:500,000).
(6) Systematic analysis of Texas basins: A geology of Texas serics (in planning).

(7) Resume of Brazilian offshore basins involving scismic-stratigraphic methods. With W. L. Fisher.
Awaiting Petrobras rclease. Based on 4-ycar study. '
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Petroleo Brasileiro—Petrobras (1973- ); Chevron (1974~ ); Amoco (1975- ); Anaconda (1974- )

- 1960-63 Assistant Professor, Baylor University -

~Industrial Positions and Experience

Lixploration Geologist, Standard Oil Company of Texas (Chevron), 1955-57. Short-term consulting

Mobil (1973- ); Tnstituto Mexicano del Petroleo (1974- ); Kerr-McGee (1975- ); Shell (1977-);
Gulf (1977- ); Home Oil, Ltd. (1976- ).

‘Teaching Positions and Experience

1971-  Professor of Geological Sciences, The University of Texas al Austin

~1966-71 Lecturer, Department of Geological Sciences, The University of Texas at Austin

1963-66 Associate Professor, Baylor University

1953 Instructor, University ‘of Wisconsin summer ficld course

 1949-51 Instructor, Baylor University g i

I

_Teaching experience involves undergraduate, graduate, and industrial/professional cducation. [A
Baylor University (1960-66), taught a varicty of undergraduate and graduate courses including physjcal
geology, historical geology, palcontology, and stratigraphy; supervised 6 master’s theses and served ('jh 6
master’s committees. Obtained several rescarch grants from government and industry for student
rescarch. At The University of Texas at Austin (1966- ), taught Terrigenous Depositional Systems
(1969- ); supervised 4 PhD. students and 4 master’s students; served on numerous Ph.D. and M.S.
cxamination and theses committecs.

Originated and/or participated in many continuing education courses, symposia and lecture scrics.

(a) Delta Systems in the Exploration for Oil, Gas, and Other Minerals (sponsored by Texas BU)‘CZ[;I of

Economic Geology): Austin (1969), Midland (1970). Shreveport (1970), New Orleans (1971),

" Lalayette (1971), Houston (1972), San Antonio (1972), Corpus Christi (1972), Casper (1973),
Midland (1973)

(b) Lnvironmental Geology and Land Resources Management Symposia: Milwaukee (AGI:GSA) (1970),
New Orleans (1971), Houston (AGI:AAPG) (1971), Austin (1972), Anchorage (1973), Stillwater
(1974), Austin (1974)

(¢) American Association of Petroleum Geologists Continuing Education Cowrses (1974- ) Billings
(1975), Bogota (1975), Caracas (1975), Lexington, U.S.G.S. (1975), Oklahoma City, Kerr-McGee
(1975), Dallas, Soc. Lcon. Geophysicists (1976); Vail (1976); Houston (1977); Calgary (1977);
Monterrey (1977); Casper (1977) ‘

- (d) Short Courses on Basin Analysis and/or Scismic Stratigraphy (continuing basis): Instituto Petroleo

del Mexicano (1974- ), Chevron (1974- ), Amoco (1975- ), Anaconda (1974-76), Petrobras
(1973-); University ol Houston short course in gecophysics

(¢) American Association of Petroleum Geologists Distinguished Lecturer (1972-73): Presented lectures
to 60 associations and universities

(f) More than 50 lectures and talks to state, federal, and science groups on Environmental Geology
(1970- ) ' .

(g) More than 25 talks or ficld conferences to geological groups on depositional systems analysis



(h) l".i»y:c—‘mo,nthj Petrobras. training/rescarch program in basin analysis/seismic stratigraphy (1973-74;
1974-75;1975-76) With W. L. Fisher and E. G. Wermunid. Involves training two geologists and two
geophysicists in Austin cach year; 1976-1977 Evaluation of Foz do Amazonas Exploration Program

N MEMBERSHIP IN PROFESSIONAL OR IJl‘]/\l{NI;)l) SOCIETIES
Phi ‘Fltu‘Sign.]a‘(Frcshman Hoﬁorary Socicty), 1947
Phi Kappa Phi (Honorary Sci‘xolastic and Leadership Society), 1954
Sigma Xi (Sci,c1'1t.il;ic Research Sodcty), 1955
National Ass_ociation. of Geology Teachers, 1956
“Member, Geological Society of America, 1957
“Tellow, TCX;L; /\,(‘:u(]cﬁ;ym of S‘;‘ijc;mc:, 1962 | o » f
Amecrican Men and \V»omcn of Scichcc, (1965- )
Fellow, Geological Socicty of America, 1966 | - }:
St)c;icty‘ol' Iiconomic Paleontologists and Mincralogists, 1967 : - ’ }
Permian lesin Socicty of Palcontologists and 1\'1ivnvcral<)gists, 1969
‘Whov’s Who in the South and Southwest (1972- )
Who’s Who in America (1977- )

~Who’s Who in American Government (1977- )

HONORS AND AWARDS
Honors and Awards Received
Wisconsin Alumni Rescarch Foundation Fellow, 1952-55 |

Ist Honorary Lifc Member, Permian Basin Scction, Economic Palcontologists and Mincralogists,
1960 ' '

American-Geological Institute Visiting Geoscientist, 1965

Ranked  8th out of 240 faculty members, Baylor University - student  evaluation, teaching
cllectiveness, 1965-66 ' '

Best Paper Award, Gull Coast Association of Geological Socictics, Miami, 1969
Amecrican Geological Institute Visiting Geoscientist, 1971
American Association of Petroleum Geologists Distinguished Lecturer (60 lectures), 1972-73

American Associdation of Petroleum Geoloeists Continuing Fducation (lecturer, 1974-
] hy ’



~LEADER OF PROIFESSIONAL FIELD CONFERENCES

Leader, Gu)]mrlc‘xl lldd Conlcr( nce, Permian Basin Scction, Socicty of Economic Palcontologists
I ‘(md Mm(mloum,, North Central Texas, 1960

Leader, Geological Ficld Confcrcncc, Southwest Scction, American  Association ol Petroleum
Gcologists, N_orth-Ccntral Tcxas, 1960

X Co-eader (with E. G. Wcrmund) of Ficld Conference on Shell Deposition in North-Central Texas for
annual meeting of American Assocxcm(m of Petr olcum Gcologlsts Dallas, 1969
— Leader, Iicld Frlp {or Coal Division, Annual Gcol()glcal Socicty of America Mceting, Dallas, 1973
Leader (with E. G. Wermund) of Permian Basin S.1.P.M. Conlerence on Cdstlc and. Carbonate
1)( positional Systems in North Central chas 1976
I "EDITORSIIPS OR ORIGINATOR OF GEOLOGIC PUBLICATIONS |
' Originated and cdited Baylor Geological Studies Bulletins, 1960-66 |
! supervised and edited a series of geological ficld guidebooks as sponsor of Baylor Geological Socicty,
1960-66
. /
' Regional editor and contributor to Comanchean Symposium, Permian Basin Socicty of l‘lconm)/iic .
\ Palcontologists and Mineralogists, 1965-66 -
Editor, 4th Forum on Industrial Minerals, 1968
!
Continuing editorial dutics, Burcau of Economic Geology. Lvaluation of submitted mznmscri’pls
(about 30 per ycar)
!
)
SCIENTIFIC PUBLICATIONS

Reports

Stratigraphy of the Blach Ranch—Crystal. Falls section (Upper Pennsylvanian), northern Stephens
' - County, Texas. The University of Texas, Burcau of Iconomic Geology Report of Investigations

No. 41, 1960, 3 pls., 1 table, 6 figs., 41 p.

' A stratigraphic datum, Cisco Group (Upper ]’ennsy/v(mfan) Brazos and Trinity Valleys, North-Central

- Texas. The University of Texas, Burcau of Economic Geology Report of Investigations No. 46, 8 pls.,
3 figs., 2 tables, 35 p., 1962.

' (With J. T McGowen, C. G. Groat, W. L. Fisher, and A. J. Scott). £ffects of Hurricane Celia-—:A [ocus on
environmental geologic problems of the Texas coastal zone. The University of Texas at Austin,
Burcau of Economic Geology, Geological Circular 70-3, 39 p., 1970.

r :

‘ (With W. L. Fisher, A. W. Erxleben, and J. H. McGowen). Resource capability unils, their ulility in land
and water-use management with examples from the Texas coastal zone. The University of Texas at
Austin, Burcau of Economic Geology, Geological Circular No. 71-1, 22 p., 4 figs., 1971.

! (With W. L. Fisher, J. H. McGowen, and C. G. Groat). Environmental geologic atlas of the Texas coastal
zone--Galveston-llouston arca. L. ¥. Brown, Jr., Project Coordinator. The University of Texas at

r

Austin, Burcau of Iiconomic Geology, 9 colored maps, 22 [igs., 7 tables, 91 p., 1972.



i
i
|

(\\“'illkl W. L. Galloway). Depositional systems and shel[~slope relationships i Upper Pennsylvanian rocks,

Norih-Central Texas. The Umvcmty ol Texas at Austin, Burcau ol Economic Geology Report of
lmcstwdtmns No. 75, 4 pls . 31 figs., 3 tables, 40 p., 1972.

(\\'l(h W I”ishm and J. J. Mdlind) Evaluation of sanitary land[ill sites, Texas coastal zone—Geologic

cand C’ngm(’mmg criterta. The University of Texas at Austin, Burcau of I,conomlc Geology, Geological
Cncular 72 , 18 p., 3 flg;., 4 tables, 1972.

(With W.' L. Fisher, J. H. MéGowcn, and C. G. Groat). Environmental geologic allas of the Texas coastal
Zzone-—Beawmont-Port Arthur area. L. I'. Brown, Jr. Project Coordinator. The University of Texas at
~ Austin, Burcau of Economic Geology, 9 colored maps, 20 figs., 7 tables, 93 p., 1973.

(With R. A. Morton, J. H. McGowen, C. W. Kreitler, and W. L. Fisher). Natural hazards of the Texas
Coastal Zone (atlas). The University ol Texas at Austin, Burcau of Fconomic Geology, 18 figs.,
6-tables, 7 maps, 13 folio p., 1974.

(With J. I1. McGowen, C. V. Proctor, Jr., T. J. Evans, W. L. l"ishc*,’ and C. G. Groat). Environmental
geologic atlas of the Texas coastal zone~Porl Lavace arca. L. I'. Brown, Jr., Project Coordinator. l“h;c
| University of Texas at Austm, Burcau of Economic Geology, 9 colmul maps, 33 ligs., 13 tdblw
107 p., 1976.
o . ) i
S(With J. TL McGowen, T. J. Evans, C. G. Groat, and W. L. Fisher). Environmmental geologic allas of t] l(’
Texas coastal zone— ]\mnsvz//(’ arca. L. I'. Brown, Jr., Pro](‘ct Coordinator. The University of lc\ds} u
Austin, Burcau of Liconomic Geology, 9 colored maps, text in press, 1976.

(With J. 1L McGowen, T. J. Evans, W. L. Iisher and C. G. Groat). Environmental geologic atlas of Lhe
Texas coastal zone—Bay City-I'reeport area. 1. I'. Brown, Jr., Project Coordinator. The University of
‘Texas at Austin, Burcau of Iconomic Geology, 9 colored maps, 29 figs., 13 tables, 98 p., 1976.

(With J. L. Brewton, J. 1L McGowen, T. J. Evans, W. L. Fisher and C. G. Groat). Environmental geologic
atlas of the Texas coastal zone—Corpus Christi area. L. I. Brown, Jr., Project Coordinator. The
University of Texas at Austin, Burcau of Lconomic Ge ()l()(ry 9 colored maps, 32 figs., 13 tablcs,
123 p., 1976. i

_ [

(With C. G. Groat, J. L. Brewton, T. J. Evans, J. H. McGowen and W. L. Fisher). nvironmental geologic
allas of the Texas coastal zone—Brownsville-Ilarlingen arca. 1. Y. Brown, Jr., Project Coordinator.
The University ol Texas at Austin, Burcau of Economic Geology, 9 colored maps, text in press,
1976.

(With R. S. Kier and L. E. Garner). Land R('sozuces of Texas. The University of Texas at Austin, Burcau
of Lconomic Geology, in press, 1977.

Articles

Problems of stratigraphic nomenclature and classification, Upper Pennsvlvanian, North-Central Texas.

American Association ol Petroleum Geologists Bulleting v 43, no. 12, 1959, p. 2866-2871.

Geometry and distribution of fluvial and dellaic sandstones (Pennsylvanian and Permian), North-Central
Texas. Transactions of the Gull Coast Association of Geological Socictics, XIX, (1969), p. 23-47.

(Reprinted by The Umvmsxty of Texas at Austin, Burcau of Economic Geology, Geological Circular
69-4, 1969.)

“(With P. T. Flawn and W. L. Tisher). Environmental geology and the coast—rationale for land-use

planning. Jouwrnal of Geological Education, v. XVIII, p. 85-86, 1970.



!

(With W, L. Galloway). l)()/)()sztmnal systems and shelf-slope relations on cratonic basin margin,
11/1/)(7)71()31 P(’nmylvmzmn of North-Central Texas. American Association of Petroleum (J(‘()]()glsls
Bulletin, v. 57,1973, p. 1185-1218.

(\\"ith W I’“ish‘u) Lnvironmental geologic allas Texas Coastal Zone—the role of geology in land use
/)/(mmn(f Gulf Coast Assocmtlon ol Geological Socicties, Transactions, v. 24, p. 4-24, 1974,

(With W. L. Fisher). anz'ronm()nla/ atlas of the 'I‘m’m‘ Coastal Zone and ils role in land use planning.
I’rocccdmgs, 25th Annual Highway Geology Symposnum (May 23, 24), Ralcigh, N. C., 13 [igs.,
4 tables, p. 94-120, 1974.

Critical role for ‘gfc()logz'slss m resource and. environmental management. American Association of
Pctrolcum Gcol()gists, Bulletin, v. 58, no. 9, p. 1771-1780, 1974. :

(With R. S. Kier and L. E. (,arncr) Application of Texas land resources map . Gull Coast Association of
Geological Socictics, Transactions, v. 27 (in press), 1977,

‘(With W, L. Fish(")‘. Seismic- stratigraphic mterpretation of  depositional systems: Examples. /m)}

Brazilian rift and pull-apart basins. American Assou wion of Petroleum (1L()1()US[S Memoir 26 on
S(‘l%ml(, Stmtlgl aphy, (in prcss) 1977.

|
I

(With J. U. Ricoy). Depositional systems in the Sparta Formation (Eocene), Gulf Coast of Texas. C/ll

Coast Association of (Jcologlcn] Socictics, Transactions, v. 17 (in press), 1977.

!

With S. W. Bailey, L. M. Cline, and J. S. Lister). Clay: mineralogy in relation to dellaic sedimentalion
/ ) 3 ‘. . X - . . S K
patterns of Desmoinesian cyclothems in lowa-Missouri. Clays and Clay Minerals, (in press), 1977.

Dooks and Manuals

(With W. L. Fisher, A. J. Scott, and J- . McGowen). Delta Svstems in the exploralion /m ol and (,{1" A
rescarch colloquium. Austin: The University of Texas at Austin, Burcau of Economic Geology, 19()9
212 1) |
(With W. L. Fisher). Clastic depositional. systems--A  genetic analysis:  Annotated outline and
bibliography . 'The University of Texas at Austin, Burcau of Economic Geology, 1972, 211 p.

(With A. W. Cleaves and A. W. Erxleben). Pennsvlvanian depositional systems in North-Central Texas: 1
guide for interpreting terrigenous clastic facies in a cratonic basin. Burcau of Economic Geology, The
University of Texas at Austin, 1973, 122 p.

Abstracts

Problems of stratigraphic nomenclature and classification, Upper Pennsvivanian, Novth-Central Texas.
Southwestern Federation ol Geological Socicetics, Lubbock; Texas, 1960. Program abstracts.

Urban: geology of Waco: /A project sponsored by Baylor University and Cooper Foundalion. Texas
Joumal of Science, v. XVI, no. 4, 1964, p. 456-466.

The straligraphic framework of surface and near-surface Upper Pennsylvanian and Lower Permian rocks,
North-Central Texas. Southwestern Federation of Geological Societics, Austin, Texas, 1965, Pr ogram
abstracts.

(With J. I1. McGowen, M. J. Scals, T. I1. Waller, and J. R. Ray). Role of c‘()m/mc{i()'n i development of
geonielry ()_/ w/)(' posed (louqal(’ sandstone bodies. American Association of Petrolecum Geologists
Bulletin, v. 51, no. 8, p. 455-456, 1967.



S/ul/ model [()r Late 1’(}7111%)}10(1717(1)1 (m(l Early Permian ([(’/)()SI/I()N i North-Cenlral Texas. South (,(,nlml
bu?tl(m, _GLoloz,lml Socicty of America (Printed-Program) (1968), p. 12-13.

A(With  J. L. Goodson). Sedimentary wversus contemporancous lectonic conlrol of  fluvial-deltaic

dr;r/;osz‘t.f(nz; Geological Society of America, Abstracts with Program (1969) Part 2, 4.

Virgil and Wolfcamp  [luvial, deltaic, and mtmd(l/mc embayment depositional sysfcms m North and
West-Central Texas. American Association of Petroleum Geologists Bulletin, v. 55, no. 1, p. 151-152,

1971.

C(With WL L. Galloway). Recognition of fluvial and deltaic sandstones of Pennsylvanian and Permian ages

in North-Central Texas. American Association of Petroleum Geologists Bulletin, v. 55, no. 2, p. 332,
]:97]. '

Soutl Texas colian system—A model of coastal colian processes. Transactions, Gull Coast Association of

Geological Socicties, v. 22, p. 58, 1973.

‘Inuzr()nmuzlal gfvo/ogw and /(m(l nunmvmn()nl Abstracts with Program, Southcastern Geological Socic L6

ol America, no. b, p. 381, 1972

(With'A. W. Cleaves and A. W Lrxleben). Deltaic systems within cvolving [orcland and cralonic basins,
North-Central Texas. American Association ol Petroleum Geologists and Socicty of I'Zco11<)117ic
Palcontologists and Mineralogists, Annual Meeting Abstracts, v. 1, p. 12-13, 1974.

. !
Chapters

“A Review ol Pennsylvanian clay mineral industries, North-Central Texas.” In A Guide to the Strawn
and Canyon Scries of the Pennsylvanian System in Palo Pinto County, Texas, W. C. Hamilton, Jr.,
(edi). Texas Geological Socicty, 1958. (Reprinted 1959 by Burcau of Economic Geology, 1\]111(‘ al
Resource Circular No. 39.) |

“Iraverse. ol post-Cisco rocks, Brazos Valley, North-Central Texas.” In [icld trip guidebool:, I’cnn,mn

Dasin Section, ‘S()Cz('tv of LLconomic l aleontologists and /\lnwm/()(fzsls I pl., 1 table, 16 figs., 46 p.
((Field Trip Leader), 1960.

(With O. T. Hayward). “Comanchcan (Cretaccous) rocks of Central Texas.” Tn Comanchean (Lower
Cretaccous) stratigraphy and paleontology of Texas, Leo Hendricks (ed.). Midland: Permian Basin
Scction, Socicty ol Economic Palcontologists and Mincralogists, 1967, p. $1-48.

AVirgil and Lower Wollcamp repetitive environments and the depositional model, North-Central Texas.”

In Symposium on cyclic sedimentation in the Permian Basin, Jack G. I,lam and Stewart (,hubu'
(cds.). Midland: West Texas Geological Socicty, 1969, p. ].1.5-1?;4. (Reprinted by Burcau of
Ficonomic Geology, The University of Texas at Austin, Geological Circular 69-3, 1969).

“Late’ Pemsylvanian l)dhlll(‘ i(‘(llm(‘nts n A gquidebook (o the Lale Pennsylvanian shelf sediments,
Nm[h-(,(,nl.m] Texas, L. F. Brown, Jr., and L. G, Wermund (eds.). Dallas: Dallas Geological Socicty,

1969, p. 21-33.

With W. L. Fisher). “An approach to environmental geoloey with examples from the Texas codstal
g 8y
b

cone.” In merican Geological Institute, Short course leclure notes, Nilwaukee, 1970. (In
conjunction with the Geological Socicty of America annual meetings.)

(With C. G. Groat). “Environmental Geologic Atlas ol the Texas Coast: Basic data [or coastal zone

management.”” In Proceedings, (“on/mmzm’ on tools for coastal zone management,; Marine Technology
S()U(.ty , Washington, D. C., 1972, p. 1-15

3



Proceedings Edited ‘ , , |

“Lavironmental “inventory: Innovation in geology and  geologic presentation.” In- Approaches Lo

cenvironmental geology (. G. Wermund, ed.). The University of Texas al Austin, Burcau of

Lconomic G(‘()J()O}, l\cpt Inv. 81, p. 3-11, 1974.

..(\\:'iih W. L. Fisher). “Environmental (1(‘()1()UIC Atlas of the Texas Coastal Zone.” In Approaches Lo

environmental geology (. G. Wcrmund, cd.). The University - of Texas at Austin, Burcau of
Lconomic Geology, Rept. Inv. 81, p. 25-51, 1974.

“Role of sediment compaction in determining geometry and  distribution - of fluvial and deltaic
sdndsloncs.” In Compaction of coarse-grained sediments, I: Developments in sedimentology, ISA
(G. V. Chilingarian and K. H. Wolf, cds.) Elsevier Scientific Publishing Co., Amsterdam, 1975,
p. 2 L7 292. :

- vooks Edited

(Co-editor w1Lh L. G. Wermund). /1 Guidebook Lo the Late Pennsylvanian shelf sediments, North-Central

Texas. Dallas: Dallas Geological Socicty, 1969, 69 p.

!
I
i

/

/

(Iditor-in-Chicl). Proceedings, Fourth forum on geology of indusirial minerals. Austin: Burcau ﬁ)l~

Liconomic Geology, The University of Texas at Austin, 1968, 174 p. /
!

Maps

“Abilenc Sheet.” In (:L’O/()(’IC(IZ atlas of Texas, Virgil E. Barnes, Dircctor. Burcau of Economic (JL()I()UV

The University of lcxas at Austin. l\Iultlcolmc(I map and accompanying text. )

Unpublished industrial Reports - :

(With C. S. Baumgurten, J. A. Estrcla Braga, and W. L. Fisher). Depositional systems and petroleum
potential, Foz do Amazonas arca, Brasil. Petroleo Brasileiro S. A., Dexpro-Divex, 28 Tigs., 54 p.,
1974. : '

(With M. V. Dauzacker, M. Saito, and W. L. Tisher). I)Cpmm()nll S)stcms and p('lmlulm potential,
Santos Basin, Brasil. Petroleo Brasileiro S. A Dc‘q)lo -Divex 25 figs., 53 p., 1975

(With A. Fugita and K. Tsubone). Depositional systems and petroleum potential, Barreirinhas Basin,
* Brasil. I)Lll()l(() Brasileiro, S. A., Dexpro-Divex, 1976.

Fvaluation of the oil and gas potential o" the Late Tertiary reservoirs, ‘oz do Amazonas arca, Brasil.
Petroleo Brasileiro S. /\., Dexpro-Divex, 40 figs., 163 p., 1977.

(With W. l"ishc‘) lluvml and deltaic systems in the exploration for oil, gas and other minerals. Home
o1l (()mp(m) Ltd., manual, Calgary, 160 p., 1976.

TESTIMONY AND COMMITTEE SERVICE

Chairman, S()CICL) Fcon. Paleontologists and Miner ralogists. Shell Symposium, /\nmml Meceting, American
Association of Petroleum Geologists, Dallas, 1969.



- Mecmber of Texas Land Use Committee; Interagency Council on Resources and Environment, Office of

lrstlmonv U. S. Coxp of lngm(crs Public IHearings, shell (h(‘(lgmg permits for I\Llldg()l(ld Bay, l’mt
, L(wac(l, chas

"l‘(:sl.imony (written) to Texas Senate Committcc on pipelines and beaches, Austin, Texas, 1971.

Testimony (w1th W. L. Fisher), Texas Water Development Board Coastal I nvnonmmlal ITearings, Port
Aransas, 1971.

Panclist, ‘Coal ‘Policy, Forum on Incrgy Resources and Mincral Plant Food, National Materials Policy
‘Commission and The University of Texas, 1972.

Testimony on Land Use, Texas Legislature Committee on Land Use, 1973.

National Environmental. Committee, American Association of Petroleum Geologists (1973- ).

thc (‘ovunox R 1973

Program Commmcc Annual I\lcvtmg American Association of Petroleum Geologists, San Anmm(),
1974. :
Review E nvnonmmml ]mpact Statements for Division of I’l(mnmg Coordination, Office of the (;ovun{

(1974 ). | | o

Chairman, Scdlmmtolos;y Session, Annual Mceting, Amcrican Association of Petrolecum (,(olmmx
Dallas, 1975

Seagrants Advisory Council, Texas A and M University (1975-77).

Associate editor, the American- Association of Petroleum Geologists, Tulsa, Oklahoma (1976- ).

INVITED LECTURES (1970- ) !

Texas Christian University, Tort Worth, Texas, 1970.
North Texas Geological Society, Wichita alls, Texas, 1970.

KLRN Radio Program on Coastal Eavironmental Geology, 1971,

Louisiana Technical University, Ruston, 1971.

Northeastern Louisiana State University, Monroe, 1971,

Pick and Hammer Club, USGS, Denver (with W. L. Fisher), 1972.

Alamo Council of Governments, San Antonio (with W. L. Fisher), 1972.

Coastal Environmental Conference, Austin, 1972,

Oklahoma Environmental Institute, Oklahoma State University, Stillwater, 1972.

Association of Engincering Geologists, Arlington, Texas, 1972.

Symposium on Environmental Geology, Texas Academy of Science, San NMarcos, 1972.

Symposium on Solid Waste Disposal, American Association for the Advancement of Science,
Philadelphia, 1972

American. Association of Petroleum (;colousts Distinguished Lecture Series (1972-73)

Dallas Geological Society » University of Nebraska
[Houston Geological Socicty Liberal Geological Society
Mississippi Geological Society Panhandle Geological Society
Oklahoma City Geological Socicty - West Texas Gcologlul Socicty

- Kansas Geological Socicty - Abilene Geological Socicty
University of Kansas - Corpus Christi Geological Socicety
University of Towa South Texas Geological Socicty
Iowa State University ‘ Austin Geological Socicty

14



Texas Tech University - Northern Ohio Geological Socicty

Alaska Geological Socicty Northwest (Scattle) Geological Socicty
" Alberta Geological Society ‘ Pennsylvania State University
- Amherst (4-college Lecture Serics) Philadelphia Geological Socicty
~Arizona State University Rocky Mountain Geological Socicty
P Colorado School of Mines ' Roswell Geological Socicty
: Duke University ' : Shreveport Geological Socicty
Iidmonton Geological Socxcty State University of New York-Binghampton
B JFour-Corners Geological Society University of Alabama
‘ Grand Valley State College University of Cincinnati
_ [os /\n“rlm Geological Socicty | University of Illinois
e MeAlasrer's University ' University of Michigan
: Memy )hxs State University ; University of Notre Dame
{\llduqtm Basin Geological Socicty University of Rochester
Montana Geological Society University of Tennessce
North Carolina State University - Wayne University
‘Northern Arizona State University West Virginia University
o .Northern California Geological Socicty Wyoming Geological Socicty
L] i Northern Illil)ois University . University of Texas
» National Sigma Gamma Epsilon Annual Mceting, Arlington, Texas, 1973 (Banquet speaker).
- “Governor’s I’Lmnnw Office and University of Mississippi, ]acl\son 1973
i Organization for Preservation of Unblemished Shorelines, Corpus Christi, Texas, 1973.
i Southcastern Scction, Geological Society of America, Knoxville, Tennessee, 1973 (Keynote address). i
“University of Texas at El Paso, 1974. |
Mobil Rescarch Labs, Dallas, 1974. ) :
I'ort Worth Geological Socicty, 1974.
Petrobras: Pe Uolco Brasileiro, Rio de Janciro, 1974, 1975, 1976, 1977.
™ Closed-Circuit T. V., Ol\ldh()lﬂdl ducation: Environmental Management, Stillwater, Oklahoma, 1974.
,- Coastal Zonce I\Lmd(gcmcnt Conference, General Land Office of Texas, 1974.
Earth-Resources Section, NASA, Johnson Space Center, 1974. l
- Permian Basin Socicty of Economic Palcontologists and Mineralogists, 1975, 1976. '
Texas A and M -University, Coastal Zone Management Scminar, 1976. [
Penrose Conference, Geological Socicty of America, Austin, 1976. :
Texas Christian University, 1977.
=
=
-
]
-
-



CRESUME FOR EDMUND GERALD WERMUND, JR.

S ADDRESS ¢

Residence : ' Work
| : . 5601A Purple Sage " Bureau of Economic Geology
Austin, Texas 78724 A The University of Texas
: : , at Austin »
(512) 928-3852 ‘ University Station, Box X

Rustin, Toewxas 78712
(512) 471-1534

PLACE OL BIRTH: »Arlington, New Jersey, USA April 15, 1926

EDUCATION:

;:

Frarnklin and Mafshall College, B. S. in Geology, 1948
oo © Washington University, 1948-1950

- Louisiana State University, Ph.D. in Geology, 1961 |
v PROFESSIONAL EXPERTIMNCE: ‘ ; : ‘ /
October 1971 - Qresent:,Associate Director, Burcau of Economic
b Geology, The University of Texas at Austin. Responsible for ad-
- WMinistering personnel and research contracts, liaison with Texas
: _ agencies, and directing research on land resource anLDtOflOS,

. remote sensing and coastal studies.
_ « [

: Mav - June 1971: Consultant to United Nations. Responsible for
contract specifications in remote sensing and geological engincer-
ing on the Trans-Saharan Highway; primarily the location of water.
~ Worked with a team of three technologists and 9overnmcnt ofricials
' _ of Algeria, Mali and Niger.

January 1970 - april 1971: Technical Manager with Remote Sensing,
Inc., liouston, Texas. Responsible for developing remote sensing

P _ applications and markets. Developed remote sensing technology
- to map earth fractures, to explore for ground water, and to mea-
sure oil spills. Published two papers on this technology;
' wrote RSI brochure.
' June 1957 = January 1970: Rescarch Associate with Mobil Research
" v and Development Corporation, Dallas, Texas. Responsible for

initiating, completing, and reporting rescarch on petrolecum and
mincral exploration problems; liaison and consultation with

" opcrating company; and part-time management of a geology scction.
In the forefront of modern goology including conputer mapping of
facies, statistics, remote sensing, and operations rescarch, as
well as fundamental stratigraphic-sedimentologic studies.

ELEE Sop;ombor 1952 - June 1957: Instructor in Department of Geology,
Louisiana State University, Baton Rouge, Louisiana. Responsible
P for teaching Physical Geology, Historical Geology, Rocks and

Minerals, Sedimentation, Geomorphology, Seminars, and Summer
Field Camp.



. PROFESSIONAL EXPERIENCE (Cont'd):

Othcr Pdrty Chief for three explorzng lignite dcp051tq in North
“Louisiana. Consultant to two companies on Louisiana lignite
deposits. Summer experience as a junior mining engineer evaluat-

' ing silver-lead deposits. Summer experience in surface gecologic
mapplng in Alaska. ’

PROFLSSIONAL SOCIETIES:

‘Geological Society of Amorlca, FFellow
- American Association of Petroleum Gcologlsta

Society of Economic Paleontologists and Mineralogists

Amcrican Association for the Advancement of Science

- American Soc1cty of PhotogrammeLry

Austin Fcologlcal Society . : !
' ’ Sigma X '

"AWARDS AND 1IONORARY SOCILETIES :

1950 Elected Associate Member of Sigma Xi I

1954 Honorable Mention, National Science Foundation /

1954-56 Magnolia 0il Company Fellow !
I 1965 Elected Fellow in Geological Society of America

PUBLICATIONS - See attached list



PUBLICATIONS

‘Brooks, J. B., Wermund, BE. G., and Williams, 7. L. (1969) Shallow

: ‘ o shelf sedimentation in rock record: Introduction to symaposium
. (abst.): Bull. Amer. Assoc. Petrol. Geol., vol. 53, p. 709.

‘BrQWn,,L. F;,.Jr;, and Wermund, E. G. (1969) Guidebook to Late
= ‘ - Pennsylvania Shelf Sediments, North Central Texas: Dallas
Geol. Soc., 73 p.

o Harvey, J. R., Foster, M. R., and Wermund, E. G. (1966) Preferred
‘ alignments of salt domes in southern Louisiana, in Second
symposium of salt, Rau, J. L., Ed.: No. Ohio Geol. Soc.,
pp. 85-94.

Selig, Franz, and Wermund, E. G. (1966) Families of salt domes
_ : in the” Gulf ‘Coastal Province: Geophysics, vol. 31, pp. 726-|
- 740 ‘ f

, W“rmund B. G. (1955) Fracture patterns in northwest Louisiana: i
- E Bull. Amer. Assoc. Petrol. Geol., vol. 39, pp. 2329-2336. /
: ‘(1901) Glauconite in early Tertary sediments of Gulf Coastal !
Province: Bull. Amer. Assoc. Petrol. Geol., vol. 45, _ !
pPp. 1667-1696.

‘ v(1964) Geologic significance of fluviodetrital glauconltb:
- : Jour. Geol. vol. 72, pp. 470-476.

(1965) Cross-bedding in the Meridian Sand: Sedimentology, vol.

— 5, pp. 69-79. ;
1 ]

(1965) Extrapolated settling velocity of muscovite -- an unsatis-

' : ' factory basis for geologic infercence (abst.): Geol. Soc.
= hmer. Spec. Paper 82, p. 313.

. ‘ .+ and Jenkins, W. A. (1965) Late Missourian tilting of the
- Lastern Shelf of the West Texas Basin (abst.): Geol. Soc.
Amecr. Spec. Paper 82, pp. 220-221.

- | (. and (1965) Missourian shelf of West Texas Basin

(abst.): Permian Basin Sect., Soc. Lcon. Paleont. Mineral.,
Midland, Texas.

= (1966) Missourian facies in the Possum Kingdom Vicinity,

Palo Pinto County, Texas: Jour. CGrad. Res. Ce enter, vol. 35,
_ pp. 143-167. '
=

, Kohny, G. S., and Burke, W. H. (1966) K-Ar ages of dctrital
muscovite in the Meridian Sand of Alabama and Mississippi:
Bull. Geol. Soc. Amer., vol. 77, pp. 319-322.

, and Moiola, R. J. (1966) Opal, zeolites, and clays in an
; Socene neritic bar sand: Jour. Sed. Petrology, vol. 36,
—_
pp. 248-253.

+ and Jenkins, W. A. (1968) Late Pennsylvanian sand deposi-



L tion in horth4central Texas (abst.): South-Central Scct.,
~Geol. Soc. Amer., p. 40. ’

- and n_wn~'(1969) Late Pennsylvanian shelf of north-central
- Texas (abst.): Bull. Amer. Assoc. Petrol. Geol., vol. 53,
p. 749. '

, and Hiléy B. D. (1970) 0il pollution monitoring with re-
~mote sensors: 9th Texas Water Pollution Control Assoc.
Conf., p. 10.

,and Jenkins, W..A. (1970) Recognition of deltas by fitting
trend-surfaces to Upper Pennsylvanian sandstones in north-
~central Texas, in Deltaic sedimentation, Morgan, J. P., kd.
Soc. Lcon. Paleont. Mineral. Spec. Publ. No. 15, pp. 256-269.
~ (1971) Tiydrogcologic prospecting with remote sensors in |
arid terrains: Trans. of IEEE in Geoscicence Electronics,
vol. GE 9, pp. 120-131.

Kennedy, J. M. and (1971) 01l spills, IR and microwave; |
Photogrammetric Engineering, vol. 37, p. 1235-1242. x

and True, C. (1972) Determining the significant environ-|
mental units in a thick carbonate terranc (abst.): Programn
annual meetings Geolo. Soc. Amer., p. 704.

(1973) Conduits in the Edwards limestone recharge and
aquifer beds (abst.): Program annual meetings, Geol. Soc.,
Amer., p. 860. ;

. » I
(1974) A review of the symposium, geology and management
in the coastal zone: institutional perspectives, area
perspectives; Geology, vol. 2, p. 135.

» Joscph C. Cepeda and Ann E. Bell (1974) Practure patterns
in the southern Edwards Plateau, Texas (abst.), Geol. Soc.
Anerica Abstracts, p. 129.

» R. A, Morton, P. J. Cannon, C. . Woodruff and D. I. Deal,
(1974) Test of environmental geologic mapping, southern
Bdwards Plateau, southwest Texas; Geol. Soc. America Bull.,
vol. 85, p. 423-432.

(1974) IDconomic applications from cnvironmental geologic
mapping, southern Ldwards Platcau, Texas (abst.); Amer. Assoc.
Petrol. Geologists, - mual Meeting Abstracts, p. 98 and
Austin Ceological Society.

(1974) Environmental units in carbonate terrancs as develop-
ed from a case study of the southern Edwards Platcau and
adjacent coastal plain; in Approaches to Environmental Geology,
E. G. Wermund, ed., Univ. Texas, Austin, Bur. Econ. Geolo-
gy Rept. Inves. 81, p. 52-78.




._Hydrogéology, p. 88.

__rand Woodrulf, C.

_and C.. T. Waddell (1974) Adapting biologic asscmblages
‘data for cenvironmental ncceds; in Lpproaches to Environmental

Geology, L. G. Wermund, cd., Univ. Texas, Austin, Bur. lcon.

LYY —_—

:g Geology Rept. Inves. 81, p. 236-246.

_and C. A. Caughey (1974) A numeric code for describing
rocks in sedimentary basins; Univ. Texas, Austin, Bur. Lcon.

Geology Circ. 74-3, 28 p.

(1975) Upper Pennsylvanian limestonce banks, north central
exas; Univ. Texas, Austin, Bur. Lcon. Gecol. Circ. 75-3,
34 p. . :

, L. F. Brown, Jr. and W. L. Fisher (1975) Regional inventories
and mapping of land resources and environmental geoloygy using
remotely -senged data (abst.); NASA Iarth Resources Survey |
Symposium, lHouston, Texas, p. 152. ‘ ;
(1975) Land resource units for planning in carbonate terrancs
(abst.); Inf. Assoc. Hydrologists, 12 Int. Congress - Karsﬁ

f

- |
(1975) Relation of fracture zones to the Edwards limestonef
aquifer (abst.); Int. Assoc. Hydrologists, 12th Int. Congress -
Karst Hydrogeology, p. 89. '

, L. F. Brown, Jr. and W. L. Fisher, 1975, Regional inventorics
and mapping of land resources and cenvironmental geology using
remotely sensed data, in Semistad, Olar (Coord.), Procecedinhgs
of NASA Earth Resources Survey Symposium: NASA TMKX-58168, 'JSC-
09930, p. 1029-1058. ' !

, and Cepeda, J. C., 1976, Toward solving regional movement of
ground water through fractured limestones in the Bdwards aquifer
(Abst.); Geol. Soc. America Abstracts with Programs, vol. §, '
no. 6, p. 1164-1165. ’

» (1976), Remote sensing in Texas agencies: past and present;
Proceedings of Remote Sensing for Land and Management in the
South and Southwest, Texas A&M University, College Station,
Texas, p. 52-64.

__rand Cepeda, J. C., 1977, Regional relation of fracture zonos

to the pdwards Limestone Aquifer, Texas, in J. §. Tolson and
| S P {%v>;'l o (edss); Rarst Hydrogeology, Internal. Agooe. Hydiro-
goeologists, Proc. J2thv1nternat. Corp., Mcem. V. XL, . 239-253.

: M., Jr., 1977, Land resource units for planning
1n carbonate terranes, in J. 8. Tolson and F. T,. Dovle (eds.) “
{arst Hydrogeology: Internat. Assoc. llydrogeologists, Proc.

12th Internat. Corp., Mem. V. XIT, p. 339-353.
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[UNPﬁBLISNEDlPAPERS,'REPORTS, PROPOSALS PREPARED AS COMPANY REPORTS :

© Columbia Southern Chomical'CQEPOration

11955

Lignite reserves in northwest Louisiana

MObil Research ang Development Corporation

1958

- 1959

1963

1964
1964
1965

1965

1965
1966

1966

‘Limestone Stratigraphic Traps; typed report‘of 60 pp.,
coauthor. - : . ' :

Opportunity for Submarine Mining of Preoious Stones and .
Metalliferous Ores; 12 pp.

Structure and ISopach of the Missourian and Virgilian
Series in North-Central Texas; folio of 9 PP. wWith maps
and text, coauthor.

|

»Goology of the Possum Kingdom Vicinity -- Sedimentary

'acies Relationships; 100 Pp. with 11 illustratioqs,
1 map. :

Surface Texture classification of Sand ang Silt Pdrticles
from the Winchell Formation; 15 PP. coauthor. - :

The Distribution of Sedimentary Facies ©n-a Model Shelf,
Upper Pennsylvanian of North-Central Texas; 26 maps and
text in folio.

. . . A\ /
Submarine Economic Deposits Other than Fuels; 8 pp.

Salt Dome Dynamics, Part 1V: Salt Domes in the Codstal
Region; 30 PpP. -text, 11 figures, coauthor,

Code for Digitizing Lithologic Data; 5 pp., coauthor.

Ixtrapolated Settling Velocity of Muscovite —-= An Unsatig-
factory Basis for Geologic Inference; 30 pp.

Potential of Alrborne Sensors in Geologic Exploration;
20 pp., 16 illustrations, coauthor.

Temperature Distribution in Salt Domes and surrounding
Sediments; 30 PpP. 10 figures, coauthor.

A Statistical Test for Preferrcd Alignments of Points;
20 pp. 8 illustrations, coauthor. ‘

Thermal Anomalies over Ore Bodies; 18 PP., 12 illustra-
tions, coauthor. ,

Preferred Alignments of Salt Domes in Southern Iran; 8 pp.

"Prospective Infrared Anomaliecs in Disseminated Copper

Mining Areas of Arizona and New Mexico; 75 pp., coauthor,

An Exploration System; 30 pp.



U UNDUBLISHED PAPERS, REPORTS, PROPOSALS PREPARED AS COMPANY REPORTS
ﬂQontinUed): :

"Mobil,Résearch and Development Corporation (Continued)

1967 Ixamples of Trend Surface Analyses of Facies Data; 10 pp.

: 1967 - Late Pennsylvanian Terrigenous Sand Depoéition in North-
P ' o Central Texas; 50 pp.

.  1969 A Statistical Evaluation of Geological Contoured Pros-
m ' ‘pecting Methods; 50 pp.; coauthor.

" Remote Sensing, Inc.

i1970' Remote Sensing Application in the Petrolecum and Natural
Gas Business ' ”

_ _ LT : o . ‘ ' . o
™ o 1970 Remote Sensors for lydrogeologic Prospecting in Arid/
: ‘ Terrains =

- | . 1970"Proposal to Prospect: for Ground Water in Saudi Arabi?
1971 A Proposal to Prospect for Water and Minerals in Mchat—
Oman ;
P 1971 A Proposal to Prospect for Water and Mincrals in Joédan
m _ | 1971 A Proposal for Hydrothermal Prospecting in Ethopia Using

Infrared Line Scanning

: !
L1971 . Proposal: Airborne Survey in Lesotho for Kimberlites

‘ |
1971 Remote Sensing in Mineral Exploration Programs !

™  United Nations

1971 Areas of Potential Water Supplies for Construction of

™ Trans-Sahara Highway
Petrobras
- 1976 Decpositional Systems in Tuscano Basin - Relation to 0il
and Gas
-

Governor's Office
. , 1977 A Multiple Land-Use Plan for Camp Swill Millitary
) : Reservaltion, Toexas
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‘University of California-
“Department of Geology and Geophysics

RESUME

Richard T.. Andersen
621 Hillsborouph St.
Nakland, California, 94606
(415) 893-3247 -
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GRADUATE. STUDTES

Fields of Concentration: Urban Geolosry, Environmental Tmpact Analvsis

1.7 8. Thesis Topic: CGeolopy and Slope Stability Analvsis of the |
: Mitchell Canvon Landslide, Mt. Diablo, Calif.

[This is a case study evaluatingy the feasil=

ity of urban development in Jandslide arcasy

usinp computer analysis, afrphoto interpre-|
tatfon, infrared nhotopeolosy, and ffield map-
ping and soil strength testinp.] Junae, 19]4.

. PRE-GRADUATFE EDUCATION '

Military: U.S. Army Signal School, Fort Monmouth, Necw
Jersev. Honor Graduate of Microwave Communi-

cation Course, 1969. '

i
!

College: DBachelor of Science Depree, Utah State Univer-
sity, Denartment of Geology, Lopan, Utah, 1968.
!

EMPLOYMENT AND EXPERIENCE

1972-1973: National Oceanic and Atmospheric Administration
: Sea Crant Tnternship, University of California,
Berkeley. Complled and organized a comnuter
Inventory of probable geological and othor fnviron-
mental impacts resulting from resource develop-
ment projects.

1968-1971: Microwave Radio Crewchief and Repairman. Main-
tained and repaired a variety of microwave and
undersea cable communication equipment.

1967-1969: Collected native plant materials for the Albert
Finstein Mcdfcal Research Center in Philadel-=
phia, Pennsylvania.

1966-1968: Laboratory Assistant, Department of Physics,
Utah Stdte University. Responsible for student
laboratory equipment.

SPECIAL INTERESTS

Photography, experimental electronics, botany, astronomy, mechanics

—-continued-



'REFERENCES

Professor:CIyde Wahrhaftip, Department of Geology and Ceophysics,
University of California, Berkelev, California, 94720

Mr-_Jené C. Sbrensen, Institute of Urban and Regional hcvelonment,
University of California, Berkeley, California, 94720

Professor Arthur 1. Holmpren, Herbarium, Department of Botany,
Utah State University, Logan, Utah, 84321

' Professor William R. Houqton, Department of Geotechnical Inpjncorian
University of California, Berkeley, California, 94720



RESUNME

Srofam B Togs, Jr. v ( o HOME ADDRESS:

vept. of Hydrology and Water Resources 2806 N. Tucson Blvd.
°01d Fsychology Building : Tucson, Arizona 85716 325-6052
VUniversity of Arizona — » PERSONAL DATA: Age: 23
Tucson, Arizona 85713 : ‘ Marital Status: Married
(602) 884-3131 : * Health: Excellent
[ ' , v
- EDUCATION: University of New Hampshire : University of Arizona
Degree: Bachelor of Science, 'TS Degree: M.S. Candidate, 'TT
— Major: Hydrology ' Major: Hydrology
- MAJOR INTERESTS: Geology; Water quality problems; Tracer metheods in ground-water hydrol-
- 0gy; The use of digital and mathematicel models in solving ground-water
problems.
SCIENTIFIC SOCIETY MEMBERSHIPS: ‘American Water Resources Association |
1 I o National Water Well Association ’ |
PROFESSIONAL EXPERIENCE: ' , j
o | /
L July 1, 1976 - present v /
Research Assistant, Dept. of Hydrology, University of Arizona |
. ~Digital ground-water modeling study with Professors S. P. Neuman and B. q.
\ Simpson. Responsibilities: . research the hydrogeology of the Tucson Basin,
. direct model input data acquisition, test three of today's most advanced
, - ground-water flow models on their advantages and disadventages, use one of
' the models to solve an unsaturated flow problem, analyze all aspects of
-~ the results, end compose a thesis based on some of the findings. ,
1 Hovember 1, 1975 - June 15, 1976

Research/Assistant, Dept. of Hydrology, University of Arizona f
Unsaturated flow study with Professor S. P. Neuman.
i ' ~ Responsibilities: learn the theory of the unsaturated flow of water in porous
a ' rnedia, and perform research on the hysteresis phenomenon.

May, 1975 - August, 1975
Engineering Aid IT, Hydraulics Sect., Design: Div., N.H. Highwey Dept.
- Studied and compiled information on rainfall-runoff relationships for smell
 watersheds of different characteristics in Wew Hampshire. The job included
potn field and office work. :

-~ May, 1974 - August, 197L4 :
! Engincering Aid IT, Hydrauwlics Sect., Design Div., N.H. llighway Dept.
: Rescuarched and compiled information on erosion and sedimentotlon control; end
'participated in flood routing procedures in the design of highwoy drainage sys-—
! tems. The Job included both field and office work. '

REFERENCES :

Dr. Jonn V. Harshbarger ‘ Mr. Joseph I. Grady
Dr. Stanley N. Davis ‘ ~ Head, Hydraulics Section
! " Dr. Snlomo P. Neuman : : Design Division
: Professors of Hydrology _ ‘ N. H. State Highway Department
' - Dept. of Hydrol. & Water Resources John O. Morton Building
University of Arizona : Loudon Road

Tucson, Arizona 85713 Concord, New Hampshire 03301



-

RESUME

 PERSONAL:

Name: Edgar Humberto Guevara-Sanchez

Place of birth: San Cristobal, Tachira, Venezuela, So. America
Nationality: Venezuelan ‘ ‘

Date of birth: 18 July 1942

Social Security Number: 457-06-=1597 :

Current Address: Apdo. 829, Caracas 101 Venezuela

 DEGREES :

Ph.D. (Geology), The University of Texas at Austin, 18 May 1974
M.A. (Geology) ‘The University of Texas at Austin, 20 May 1972
Geologo, Univ. |Central de Venezuela, Caracas, 5 February 1965 |

JJNON—ACADEMIC COURSES:

Stratlgraphlc Interpretatlon of Seismic Data, AAPG, Houston, /
‘ September 1976 (40 hours)
Exploratlon Geology, Shell Training Centre, The Hague, Hollaﬂd,
November 1967-June 1968
Counsellng Techniques,. Caracas, 1976 (40 hours)
Managerial Grid, Caracas, 1974 (40 hours)
Effective Writing, Caracas, 1969 (20 hours)

PROFESSIONAL ASSOCIATIONS:

Colegio de Ingenieros de Venezuela

Sociedad Venezolana de Geologos

Associacion Venezolana de Geologia, Mineria y Petroleo
American Association of Petroleum Geologists
International Association of Sedimentologists

PROFESSIONAL EXPERIENCE:

Head of Stratigraphic Section, Exploration Dept., Comp. Shell

Venezuela (Maraven S. A. as of 1 January 1976), Caracas,
. December 1975- :

Assistant Professor (part-time), Univ. Central Venezuela, Caracas,
September 1975-August 1976 (Historical Geology)

Geologist, Evaluation Section, Creole Petr. Corp., Caracas,
June-November 1975 (Regional Geology/Stratigraphy)

Research Scientist Associate V, Bureau of Economic Geology, The
University of Texas at Austin, Oct. 1974-June 1975 v

Assistant Professor (part-time), Univ. Central Venezuela, Caracas,
January-Aug. 1974 (Stratigraphy, Historical Geology)

- Exploration and Production Geologist, Comp. Shell Venezuela,
Caracas, December 1973-September 1974 (Subsurface Geology,
Reservoir Geology/Sedimentology)

Research Scientist Assistant II, Bureau of Economlc Geology,;, The
University of Texas at Austin, 1972

Exploration Geologist, Compania Shell Verezuela, Caracas,
January 1965-August 1970
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" PROFESSIONAL EXPERIENCE (continued) :

Teaching Assistant, Paleontology, Univ. Central de Venezuela,
: Caracas, 1964
Teaching Assistant, Physical Geology, Univ. Central de Venezuela,
Caracas, 1963

PUBLICATIONS:

Guevara, E. H., 1967, Contributions of the AVGMP Eocene
" Nomenclature Committee, The Santa Rita, Jarillal and

La Victoria Formations: AVGMP Bull., v. 10, p. 51-69
(Translated into Spanish and included in: "La Estra-
tigrafia del Eoceno en la Cuenca de Maracaibo" AVGMP
Sp. Publ. 1)

(Collaborator), 1970, Stratigraphical Lexicon of Venezuela, {

2nd Ed.

GueVara, E. H., and Garcia, Roberto, 1972, Depositional Systqﬁs
‘ and 0Oil-Gas Reservoirs in the Queen City Formation f
(Eocene) , Texas, AAPG Bull., v. 56, p. 1898 (abstr.)

Guevara, E. H., and Garcia, Roberto, 1972, Depositional Systems
in the Queen City Formation (Eocene), Texas: GCAGS
Transactions, v. 22, p. 1-22. Reprinted by Univ. Texas
Bur. Econ. Geology, GC 72-4.

Guevara, E. H., 1974, Pleistocene Facies in the subsurface of
the southeast Texas coastal plain: Dissertation Abstiracts

Key, C., Munoz, N. G., and Guevara, E. H., 1977, Glosario ae
Facies Sedimentarias (pre-print): III Congr. Geol.
Latinoamericano, Mexico City, Mexico.

Kreitler, C. W., Guevara, E. H., Granata, G., and McKalips,
D. G., 1977, Geometry of Gulf Coast Aquifers, Houston-
Galveston, Texas: to be presented at the 1977 GCAGS
meeting, Austin, Texas.

SELECTED PRIVATE REPORTS (unpublished, proprietary):

Bowen, J. M., and Guevara, E. H., 1965, Tertiary Sediments of
the Guajira Peninsula (Comp. Shell Venezuela/Maraven S.A.)

Guevara, E. H., 1965, Notes on the Photogeology of southeast
Falcon, W. Venezuela (Comp. Shell Venezuela/Maraven S.A.)

(coauthor), 1968, Petroleum/Geological Atlas, Western Venezuela
(C.S.V./Maraven S.A.)



' SELECTED PRIVATE REPORTS (unpublished, proprietary):

 (cdllaborator), 1969, Geological Evaluation of the Gulf of
Venezuela (CSV/Maraven S.A.)

_Guevara, E. H-, 1970, Sampling for 0il Source Rock Studies,
NW Falcon (CSV/Maraven S.A.)

Guevara, E. H.; 1970, Well Summary VLA-515 (CSV/Maraven S.A.)

Ochoa, R. E., and Guevara; E. H.,'l974, Sedimentology of Well
' VLE-677 cores- (CSV/Maraven S.A.) :

Guevara, E. H., 1975, Stratigraphy and hydrocarbon occurrences,
NW Falcon--A Revision (manuscript) (Creole Petroleum
Corp. /Lagoven) ' {

Guevara, E. H. (coordinator et al., 1977, Geological Evaluatlon
of a portion of the Venezuela continental shelf: in |
preparation. : : |



PROFESSIONAL SUMMARY

"Q'William‘R. Kaiser

ReSéarch Scientist Associate IV

Bureau of Economic Geology

University of Texas at Austin

Austin, Texas 78712

(512) 471-1534 GEO 509

Born:  August 15, 1937, Racine, Wisconsin

Married: one daughter

1968 - 1972

‘1959 - 1962
1955 - 1959

EDUCATION /
The Johns Hopkins University, Baltimore, Maryland 2#218
Ph.D. 1972 - Geology R
Univeréity of Wisconsin-Madison, Madi;bn, Wisconsin 53706
M.S. 1962 - Geology ;

University of Wisconsin-Madison ' |

B.A. 1959 - Geolody major

HONORS, AWARDS, and FELLOWSHIPS

Western Foundation (of Racine, Wisc.) Scholarship (1955 - 59)

Wisconsin Fellowship (Univ. Wisc. 1959 - 60)

Phi Beta Kappa (Alpha Chapter, Univ. Wisc., May 7, 1959)

Gilman Fellowship (Johns Hopkins Univ. 1968 =~ 72)

Balk Summexr Fellowship (1970)

NSF Summer Traineeship (1971)



9/68 = 5/72
4/65 - 8/68
5/63 - 2/65
6/62 - 2/63
9/60 - 6/62
Summer 1961
sts:

Intere

. 10/72 -

EXPERIENCE

Burecau of Economic Geology, University of Texas,

Austin, Texas.
Energy resources, radioactive waste management.

The Johns Hopkins University, Baltimore, Maryland.
Teaching and research assistant at undergraduate

level

 Exxon Company, U.S.A., P. O. Box 2180, Houston, Texas.

Production and exploratlon geology (subsurface),
South Texas Tertiary.

Ghana Goological Survey, Accra, Ghana, W. Africa.
Igneous and metamorphic petrography, X-ray
"diffraction work. /
U.S. Peace Corps Volunteer.

‘Exxon Company, U.S.A. |

Micropaleontology, South Texas Tertiary. /

University of Wisconsin - Madison
Teaching assistant'at undergraduate level

Exxon Company, U.S.A.
- Surface mapping, Tertlary on Olymplc Peninsula

of Washington

" RESEARCH

clastic sedimentation

lignite geology

geohydrology

radiocactive waste management

sedimentary petrography

sedimentary iron ore

carbonate geochemistry



Progectg

In situ gasmflcatlon of Texaa lignite: 'geology of deep basin
lignite and an environmental assessment of gasification, in
progress. .

‘vOgallala Formation (Southern High Plains of Texas): depositional
- systems and the occurrence of ground water, in progress.

Salt domes for radioactive waste disposal: long- term tectonic
stability and hydrologic integrity of domes and the 1mp11ca-
- tions for waste management 1974,

© Ph.D. alssertatlon.‘ Delta cycles in the Mlddle Devonian of
central Pennsylvanla, 183 p. 1972

: .. The study documents- a style of sedimentation that has
- ' been rarely recognized and little studied in the centrél
" : ; Appalachians. The unit studied is probably the finest.
ancient example of deltaic sedimentation in the central
Appalachlans (see Dissert. Abs., May . 1973 v. 33, no. ﬂl,
p. 5349B).

Synthesis and solubility of two high=-Mg calcites: (31 and 41
mole percent MgCOj respectively) were synthesized from !

[ brines at 1 atm. and 40°C, ion activity products were
measured (10~8-25 and 10-8- 11), and lattice constants
calculated. Experimental evidence suggests that static
conditions (restricted environments) favor 1norganlc preci=-
pitation of Mg-calcites, 1969. /

Eocene sedimentation: environments of deposition, Wilcox and
Yegua-Jackson of South Texas, 1967-68. 'A

s

Pegmatite petrogenesis: sequence of crystalllzatlon, llthlum
’ pegmatites, southern Ghana, 1964.

M.S. thesis: The Late Mesozoic geology of the Pearse Peak
Diorite - southwest Oregon, 75 p., 1962.

1 W

Study of one of the few plutons on the west coast that
can be fixed rather precisely as intra-Late Jurassic
or classic "Nevadan".

1 Wy

Publications:

Radioactive waste management by burial in salt domes: Univ. .
Texas, Austin, Engr. Mechanics ' Res. Lab., EMRL 1112, 82 P-s
1975. (with E. A. Ripperger and J. O. Ledbetter).



-

Grants and Contracts:

Texas lignite: vnear—éurface and deep-basin resources: Univ. '
© Texas, Austin, Bur. Econ. Geology Rept. Inv. 79, 70 p., 1974.

- Lignite: the other fuel of Texas: Univ. Texas, Austin, Bur.
~ Business Res., Texas Business Rev., v. 48, no. 4, p. 86-91,
1974 (with W. L. Fisher). o

' East Texas iron ore and lignite, Society of Economic Geologists
Guide Book, Arkansas - Texas economic geology field trip:
Little Rock, Ark., Ark. Geological Comm., p. 19-47, 1974.

Lignite geology, mining, and reclamation at Big Brown steam
plant near Fairfield, Texas: Univ. Texas, Austin, Bur.
Econ. Geol., Field Trip Guidebook, Geol. Soc. Am. Ann. Mtg.,
Dallas, Texas, 24 p., 1973 (with C. G. Groat). '

Cyclic sedimentation in the Middle Devonian of south-centraﬂ

-~ Pennsylvania (abst.): Geol: Soc. Am. Absts. with Programs,
v. 3, no.-7, p. 616, 1971. -
R , v . J

Geology of the Humbug Mountain State Park area: Ore. Dept.
Geol. and Min. Ind., The Ore.-Bin, v. 23, no. 3, p. 23-30,
l96lh{(with J. G. Koch and R. H. Dott, Jr.). o

!

In situ gasification of Texas lignite toAsynthetid fuel: from
NSF, funded Nov. 1974, $59,800 budget, extended Nov. 1975,
$230,900 budget; total $290,700, co-principal investigator.

Use of salt domes for radioactive waste disposal: from AEC
funded May 1974, $48,000 budget, co-principal investigator.

Cyclic sedimentation in the Middle Devonian of south-central
Pennsylvania: Penrose Research Grt. (no. 1484-71), from
Geol. Soc. Am., funded Mar. 1971, $600 budget, principal
investigator. : , :

PROFESSIONAL ACTIVITIES

Field Trips:

Co~leader; Soc. Econ. Geologists,Arkansas - Texas economic
geology field trip, Feb. 23-24, 1974, pre-convention trip,
Ann. Mtg. AIME, Dallas, Texas.’ '

‘Co-leader; Lignite strip mining and reclamation at Big Brown
‘electric power plant, Fairfield, Texas, Nov. 15, 1973, post-
convention trip, Geol. Soc. Am., Ann. Mtg., Dallas, Texas.



{92

| Talks:

 Site selection factors for 4in situ gasifiers in the Texas
Coastal Plain: presented at lst Ann. Underground Coal
‘Gasification Symposium, sponsored. by ERDA, Laramie Energy
Research Center, Laramie, WY., July 31, 1975.

»Sédimentdlogy of Texas lignite: presentedlto Corpus Christi
Geol. Soc., Sept. 18, 1974. : : '

Cyclic sedimentation in the Middle Devonian of south-central
Pennsylvania: presented at Geol. Soc. Am. Ann. Mtg.,
"Washington D.C., Nov. 3, 1971. C '
Other: |
Program ‘Chairman; conference titled Gulf Coast lignite: geology,
.utilization, environmental aspects, June 2, 3, and 4, 1976,
Austin, Texas, sponsored by Bur. Econ. Geology and ERDA.
Co-Chairman; SEPM Sedimentation session (IIgeneral), April'3ﬁ
1974, AAPG-SEPM Ann. Convention, San Antonio, Texas.
. . |
/
!



. Manor, Texas 78653 . ' ;

o /
‘ PRESENT POSITION ' o : . . {

PROFESSIONAL SUMMARY

Robert S. Kier , . ‘

BUSINESS ADDRESS
The University of Texas at Austin
Umversuy. Station, Box X
~ Austin, Texas 78712
(512) 471-1534

 HOME ADDRESS

Route 1, Box 31+
(512) 272-5019
Research Scientist Assocxate

Bureau of Economic Geology
The University of Texas at Austin

AREA SPECIALTIES.

"Multidisciplinary research involving natural resources; environmental

geology; resource use and management; carboniferous stratigraphy,
Central Texas '

PERSONAL | - K {
Born April 21, 1943, Pittsburgh, Pennsylvania
Married, no children

ACADEMIC BACKGROUND .
Shaler High School, Glenshaw, Pennsylvania, graduate 1961
B. A. degree, Geology, Franklin and Marshall College, Lancaster,
Pennsylvania, 1965

M. S. degree, Geology, Franklin and Marshall College, Lancaster
Pennsylvania, 1967

Ph.D. degree, Geology, The University of Texas at Austm Austin, Texas, 1972

PROFESSIONAL EXPERIENCE
Administrative Expericnce
Project Coordinator: Establishment of Operational Guidelines for Texas
Coastal Zone Management, now called Methodology to evaluate alternative
Coastal Zone Management Policies: Application in the Texas Coastal Zone,
‘research contracts with the Research Applied to National Needs Program,
National Science Foundation, ‘and the Division of Planning Coordination,
Office of the Governor of Texas, 1974-1976; annual budget approximately

$330,000, staff comprised of fa.culty, research scientists, research aesocxates,
and graduate students.
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Pro‘ject"Dire’Ctor: Liand Resources of Texas, contract with the Texas

Water Development Board and the Office of the Governor, 1972-1974

- Assistant Project Director: Analysis of Resource Capability of the Corpus :

Christi Area and the Coastal Bend COG. research contract with NSF RANN

1972- 1974

Rescarch Experience

Current Resecarch .

Establishment of Operational Guidelines for Texas Coastal Zone
Management. Coordination of researchers and consultants and
heading of data gathering for multidisciplinary effort to develop

a mcthodology that aids in predicting environmental and economic
impacts of alternative public policies concerning land use. .

Resource capability of Texas. Inventory of natural land resources of
the state on a single map at a scale of 1:500, 000. Bighty different /
capability units classified according to geohydrology, mineral resourch,
physical properttes geomorphic and structural features, physical
processes, biology, subaqueous environmental characterlstlcs. and /

" man-made and modified attributes, :

Detailed study of regional and local stratigraphy and depositional systems -

of Carboniferous rocks in Central Texas: their genetic interpretation

in relation to modern systems and their relevance to petroleum exploration.
!

Regional stratigraphy of North Texas, Wichita Falls and Lawton (Tx)

1° x 2° sheets, Geologic Atlas Project.

Completed Resecarch

Resource capability of the Corpus Christi area and the 13 county Coastal
Bend COG (with W. L. Fisher, director). Preparation of maps deplctmg
natural land and water resources at scales of 1:125,000 and 1:250, 000.
Quantification of physically defined units, hydrogeology. documentation
of the kinds and rates of shoreline changes, and analysis of the environ-
mental effects of man's act1v1t1es in the Texas Coastal Zone.

Stratigraphic studies in eastern Pennsylva’ni’av and in Central Texas in
conjunction with M. S. and Ph.D. degree work, respectively.

Regional mapping (with Peggy Harwood) for the Brownwood Geologic Atlas.

Teaching Experience
Graduate tea ching assistant, Franklin and Marshall College, 1965-1966

Graduate teachmg assistant, the University of Texae at Austm, 1966 1968,
1969, 1970
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‘Graduate committee member, The University of Texas at Austin,
(1973 -); currently participating on one M. S. committece

~Lecturer, summer course, Coastal Resources Management, Division
of Comparative Studies, the University of Texas at Austin, 1974 °

COM‘VIITTEE RESPONSIBILITIES AND SPECIAL ASSIGNMENTS
Governmental Commlttees

Land Resource Management Advisory Committee, Flood Control
and Flood Plain Management Subcommittee

INVITED PROFESSIONAL LECTURES
Texas Academy of Science, 1972,
South- central Section of Geological Society of America, 1973
Southwest Secuon American Association of Petroleum Geologists, 1973
Environmental Protection Agency (Houston), 1973
- Conference on Coastal Zone Management, Gulf States Organization, 1974
American Association of Petrolewn Geologists Annual Meeting, 1974
Approaches to Environmental Geology, Workshop and Colloquium, }
Burcau of Economic Geology, 1974 /
Special Topics in Coastal Zone Management, Texas A & M University, 1974
Southern Environmental Resources Conference (Austin), 1975
Workshop on Coastal Sedimentology, Engineering Geology, and related
Environmental Studies, Marine Science Institute at Port Aransas, 1975

SCIENTIFIC PUBLICATIONS | f
Published '
Kier, R. S., 1972, Carboniferous Stratigraphy of Eastern San Saba County
and Westeln Lampasas County, Texas: Ph.D. Dissertation, Univ. Texas,

437 pp., 13 figs., 14 pls.; Reproduced by Univ. Microfilms, Inc. , Ann
Arbor, Mich.

Kier, R. S., and Zachry, D. L., 1973, Platform Carbonate Deposition of

the Lower Marble Falls Formation, Central Texas (abs): Southwest Section,
AAPG.

Zachry, D. L., and Kier, R. S., 1973, Carbonate Deposition of the Lower
Part of the Marble Falls Formation, Central Texas (abs): South-Central

Scction, Geol. Soc. America Abstracts with Programs for 7th Annual
Meecting, p. 290.

Fruh, E. G., and others, 1973, Establishment of Operational Guidelines

for Texas Coastal Zone Management--Interim Report Summary, Chapter
5,

<
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Fisher, W. L., Kier, R. S., Bell, D., Dildine, M., and Woodman. J. T.,
1973, Resource Capability, Interim Report, Establishment of Operational

' ‘Guidelines for Texas Coastal Zone Management, Prepared for Rescarch

' Applxcd to National Needs Program, National Science Foundation, and
Division of Planning Coordination, Office of the Governor of Texas,
Coordinated through Division of Natural Resources and Envxronment The
Umvers1ty of Texas, Austin, 249 pp.

chr R. S., » 1974, Land Resources of Texas - A Statewide Invontory of
Natural Capability (abs): American Association of Petroleum Geologists
and Society of Economic Paleontologists and Mineralogists, Annual
Meeting Abstracts, V. 1, 53-54,

Kier, R. S., 1974, Texas Statewide Resource Capability Mappmg and
Inventory in Approaches to Environmental Geology: E. G. Wermund, :
ed., Univ. of Tcxas, Austm Bur. Econ. Geol., Rept. Inv. No. 80,
pp. 12-24. ' /
/
Kier, R. S ,» and Bell, D. L., 1974, Quantification of Resource Capability |
Units, Corpus Christi Area in Approaches to Environmental Geology: [
E. G. Wermund, ed., Univ. of Texas, Austin, Bur. Econ. Geol., Rept. /
Inv. No. 80, pp. 152-183,

Kier, R. S., White, W. A., Fisher, W. L., Bell, D., Patton, P. C.,

and Woodman, J. T., 1974, Resource Capability Units II, Land Resources
of the Coastal Bend Region, Texas, Final Report, Establishment of
Opecrational Guidelines for Texas Coastal Zone Management, Prepared for
Research Applied to National Needs Program, National Science Foundation,!
and Division of Planning Coordination, Office of the Governor of Texas,
Coordinated through Division of Natural Resources and Environment, The
University of Texas at Austin, 226 pp-

/

Kier, R. S., White, W. A., Fisher, W. L., and Bell, D., 1974, Resource
Capability Units I: Assessment of Locational Effects of Residential,

Commercial and Industrial Expansion in the Corpus Christi Arca, Texas--
Methodology, Iinal Report, Establishment of Operational Guidelines for

Texas Coastal Zone Management, Prepared for Rescarch Applied to National
Needs Program, National Science Foundation, and Division of Planning
Coordination, Office of the Governor of Texas, Coordinated through Division

of Natural Resources and Environment, The University of Texas at Austin, 152 pp

Kier, R. S., (ed.), 1974, Environmental and Economic Impacts of Recreational
Community and Parks Development on Texas Barrier Islands, Progress
Report, Establishment of Operational Guidelines for Texas Coastal Zone
Management, progreas repOrt, Prepared for Research Apphed to National
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Necds Program, National Science Foundation, and Division of Planning
Coordination, Office of the Governor of Texas, Coordinated through
Division of Natural Resources and Environment, The University of Texas ‘
at Austin, 55 pp. '

In final preparation. : . :
© Fruh, E. G. and others, in preparation, Evaluation of Regional Environmental
Policies Affecting Texas Bays and Estuarics, Example Application II, Methodology
to IEvaluate Alternative Coastal Zone Manag ement Policics: Application
in the Texas Coastal Zone, Prepared for Research Applied to National

~ Needs Program, National Science Foundation, and Division of Planning

- Coordination, Office of the Governor of Texas, Coordinated tlirough Division

~of Natural Resources .and Environment, The University of Texas at Austinf. :

Kier, R. S. and others, in preparation, Evaluation of Development Policies
for a Texas Barrier Island, Mustang Island-North Padre Island Area, ‘
Example Application III, Methodology to Evaluate Alternative Coastal Zonle
" Management Policies: Application in the Texas Coastal Zone, PreparedT
for Research Applied to National Needs Program, National Science Foundation,
and Division of Planning Coordination, Office of the Governor of Texas,
Coordinated through Division of Natural Resources and Environment, The
University of Texas at Austin, 3 vols.

Kier, R. S. and others, in preparation, Evaluation of Transferability |
in Texas of the Methodology to Assess Alternative Management Policics, !
Example Application IV Methodology to Evaluate Alternative Coastal Zone
Management Policies: Application in the Texas Coastal Zone, Prcparedjfvor
Rescarch Applied to National Needs Program, National Science Foundation,
and Division of Planning Coordination, Office of the Governor of Texas,
Coordinated through Division of Natural Resources and Environment, The
" University of Texas at Austin.

Fruh, E. G., and others, in preparation, Final Report, Methodology to
Evaluate Alternative Coastal Zone Management Policies: Application in

the Texas Coastal Zone, Prepared for Research Applied to National Needs
Program, National Science Foundation, and Division of Planning Coordination,
Office of the Governor of Texas, Coordinated through Division of Natural
Resources and Enviromnent, The University of Texas at Austin, 2 vols.

PROFESSIONAL SOCIETIES
Society of Economic Paleontologists and Mineralogists
Austin Geological Society _
~ American Association for the Advancement of Science
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B AWARDS AND HONORARY SOCIETIES

Phi Kappa Phi

Sigma Gamma Epsilon

'Guy E. Green Scholarship, spring 1970

Pan American Petroleum Foundation Faculty Doctoral Fellowship in
Geology, 1968-1969

National Science Foundat1on Surnmer Trameethp for Teachmg Assistants,
surnmel 1968 :

TTe—— -



.- Austin, xexas

Engineer—Scientist,  Radian’ Corporation, June-august 1970; June 1971~July 1972

R:OUME of  Charles W. Kreitler
- Burecau of Economif Geology
Unlver51ty of Texas at Austin
- Austin, Texas 78712
. 512 471-1534

Biographical Data = ) - :

aome address: 8 N. Peak Road

Austln, Texas 78746
3irth:. Octooer 31, 1947
Marital Status:. Married; no chii_ar‘en

Health: excellent »lﬁ . ‘ ' {A
., . : i : ;

Education » O f : ' _ -T, , : i 
St. Lawrence University, Canton, New York . ' B.S. Geology (1969)/
o s ‘ ' ‘Honoxrs in Geology /

: N 0 . ' . B ’ 4
The Unlver51ty of Texas at Austln : M.A. Geology (1972)

xhe Universityof Texas at Austln . _ Ph.D. Geology (1974)
Austln, Texas . ' i oo

‘ [

|

Doctoral Dissertation: Determlnlng the source of nitrate in groundwater
by using nitrogen 1soLope studies, L. Uan Turk (superv1sor)

<

Professional Experlence
T AR o .

Rescarcn Scientist Assoclate IV, Bureau of Economlc Geology, University of
Texas at Austin, September 1973 to present.

Pancllst for U.S. Congress, Office of Technology Assessment August 4-August
15, 1975.

Rescarch A55001ate, Juneau Ice;leld Research Project, July-August 1972

Yeaching Assistant, The UnlverSLty of Texas at Austin, Fall 1969; -Spring 1970;
Spring 1971; Geology 320 Field Course, May 1971. : :

Participant in the Juncau Iccfleld Resecarch Project (N.S.F. sponsoxship) ,
Juncau, Alaska, Summer 1969.

Teaching Assistant, St. Lawrenca URlVCrSltj, Canton, New York, Fall 1968;
Spring 1969. :

“Field Assistant wzth the U. S Geologlc Survey in the Alaska. Range, Alaska,

‘ Summer 1968
[
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- Rescéarch Interests. ;

© 1. Mcthods of fault activation in the Texas' Coastal Zone: There is a complex

. interrelationship between recent fault movements, hydrocarbon and ground-water
withdrawal, and land subsidence, .

2. Ground-water flow through Texas Coastal Zone sediments: Lithofacies mapping
of the aquifers of the Houston area show major dip-oreinted stacked sand trends.

An understanding of mechanisms of recharge and flow in these ‘aquifers is important

in evaluating available water resources in the Texas Coastal Zone.

3. Evaluation of potential for land subsidence and fault activation from the
ground-water production of geopressured aquifers in the Texas Gulf Coast for
geothermal energy. ' 4 S

4. Gcochemistryfand:iéotope éhemistfy”of geopressured waters from Gulf Coast !
Tertiary sediments. ' : : ‘ ' : i
- 5. Nitrogen isotobes of .nitrogen species in natural waters: Natural nitrogen;'
isotope ratios can be ‘used to identify sources of nitrate contaiminants in [
ground water. The technique is also being used for studying nitrogen trans-
formation in surface waters. ' ' ;
s . : ) . !
6. Hydrogeology of the Edwards aquifer in Travis County, Texas.

Research Grants

1. Principal investigator of Reactor Siting Hazards: Faulting and Fault )
Activation in the Texas Coastal Zone (Year I) October, 1974-0October, 1975,
U.S. Geological Survey Grant No. 14-08-001~G~144, $74,500. ' ' i
- . . | A |
2. ‘Principal investigator of continuation of Reactor Siting Hazards: Faulting
and Fault AFtivation’in the: Texas Coastal. Zone: April 15, 1976 to June 30, 1976.
U.S. Geological Survey Grant No. 14-08-001-G-144, $10,000.

3. Co-principal investigator with Dr. Lynton S. Land, Associate Professor,

Department of Geological Sciences, University of Texas at Austin, of Nitrogen

Isotopes in Surface Waters and Ground Waters of Central Texas, National

Science Foundation, Grant No. DES74-13560, October 1974 to Ap2il 1977, $49,600.
: . ' “~

4. Principél investigator of Nitrogen Isotopes of Nitrate Contamination.

Radian Corporation, February, 1977 to February, 1978, $10,175.

~Publications

(with L. J. Turk, R. J. Heil, and D. C. Jones), Nitrate contamination of
ground water in Runnels County, Texas: Proc. Fifth Ann. Conf. on Trace
Substances in Environmental Health, Univ, Missouri at Columbia, p. 153-166,
June 1971. . : : : ‘ :

Nitrogen isotope ratios, a new technique for determining the source of nitrate

_ in ground water (abs.), Geological Society of America, v. 5, no. 7, P. 699, 1973,

(with L. F. Brown, Jr., R. A. Morton, J. H, McGowen, and W. L. Fisher),
Natural hazards of the Texas Coastal Zone, -13 p., 7 maps,  1974. _

Natural soil nitrate: ‘the cause of the nitratae contamination of ground watexr
in Runnels County, Texas: Ground Watexr, v. 13, no. 1, p. 53-62, 197s5.
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kLincations and active fahlting in the ilouston-Galveston arca of subsidence
{abs.) . Geological Society of America, v. 7, no. 2, p. 180, 197s5.

'DétCrm;nihg the source of nitrate in groungd water by nitrogen isotope studi

- Burcau of Economic Geology, Report of investigations No. 83, 57 p., 1975.

eSs:

(with H. B. H. Cooper, B. L. Foote, C. G. Groat, J. O. Ledbetter, J. A. Lopez~-
GOnzaleS, D. R. Starr, and.B. R. Weise), Texas nuclear power policies: a

,Study of alternatives, Vol. 4: Environmental Effects Center for Energy
Studies, Univ. Texas-Austin, 70 p., 1975.

(with C. L.Lewis and D. McKalips), Geologic control of -land subsidence,
liouston-Galveston, Texas (abs.): Geological Society of America, v. 7, no. 7,
p. 1154, 1975, ‘

(with A. E. St. Clair, C.'V. Proctor, Jr., W. L. Fisher; and J. H. McGowen),

Land and water resources Houston=-Galveston Countil:of.Governments, Land-~
Resources Laboratory Map, 1975.

Lincations and Faults in the Texas Coastal Zone:
Report of Investigations No. 85, 32 p., 1976. : .
Fault control of land subsidence, Houston-Galveston, Texas: Bureau of Economic '
Geology, Universityiof Texas at Austin, Research Note 5, 17 pP., 1976.
~also to be published in Geoscience and Man, Proceedings of the William R.
Russel Memorial Symposium, 1977 (in press) ' |
and in-Ground Water, April-May, 1977 (in Press) /
Lineations and active faulting in the Houston-Galveston area of subsidence /
. (abs.) Geol. Soc. Amer., v. 7, no. 2, p. 180, 1976. - o
(with T. C. Gustavson), Geothermal resources of the Texas Gulf Coast -- enviﬁon-
mental concerns arising from the production and disposal of geothermal waters: .
Burcau of Economic Geology Géological Circular 1976.
also to be published in Energy resources of Texas:
Special Publication, 1977 (in press),
Faulting and land subsidence from ground water and hydrocarbon production, T

Houston-Galveston, Texas in Proceedings of Second International Symposium
on Land Subsidence (in press)

Bureau of Economic Geology,

Houston Geological Society,

(with McKalips, D. and Mueller, D.), Horizontal resistivity profiles across}
surface faults (abs.), Geological Society of America South Central Meeting, 1977.

(with Ragorje, S.*and Katz, B.), Nitrogen isotopes of ground-water nitrate,
Long Island, New York (in preparation) A

(with McKalips, D.), Horizontal resistivity

. lineations, Texas Coastal Zone:
Preparation)

Nitrogen isotopes of ground-water nitrate,

profiles across surface faults and
Bureau of Economic Geology Circular (in

Central Texas (in‘preparétion)

T A
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‘ - VITA
MARK: W.. PRESLEY

Birthdate: October 24, 1946

Family: Married, with 4 children, ages 1 to 8

Parent: lone Presley, presently of Midland, Mnchlgan

Health: Excellent

Department of Geology : 394 Newton Avenue

West Virginia University ‘ Apartment 104

Morgantown, West Virginia 26506 Morgantown, West Virginia 26505
(304) 29375603 (304) 293-2747

PRESENT POSITION.

Research Assocuate, West Virginia Unnver5|ty, principal investigator on re-
search funded by the State of West Virginia, for the further development of
direct applications of' geology and sedimentology to coal resource evaluatlon/

and to the evaluation of geologic factors which have a direct bearing on coal
_mlne safety, coal production, and coal quallty

AREAS OF SPECIALIZATION f

f
MaJor:. 1. Sedimentation and stratigraphy |
: 2. Sedimentation as applied to problems encountered in the oil and |
coal industries (applied sedimentation)
3. Pennsylvanian stratigraphy in the eastern U.S.A.
Petrographic interpretation of clastic and carbonate rocks, espe-
cially in interpreting the formation and preservation of porosity
2. Geomorphology as applied to the understanding of processes acting
on sediments in modern coastal and alluvial environments '

—
.

Minor:

ACADEMIC HISTORY ?
West Virginia University: 1973 - ,, Ph.D. in geology expected 1977
University of Montana: 1968 - 1970, M.S. in geology 1971

Franklin and Marshall College: 1964 - 1968, A.B. in geology 1968

Atlantic City High School, Atlantic City, NJ: 1960 - 196k

PROFESSITONAL EXPERIENCE

Research.and Field Experience

September, 1976 - present: Research Associate, West Va. University; see above

Summer, 1975: Consultant with Drs. Donaldson and Heald of West Virginia
University; petrographic interpretations in natural gas-bearing
Devonian sands and shales of West Virginia, based on subsurface data and
petrographic work on cores

Summer, 197h4: Mapping for dissertation in northern West Virginia

Summer, 1971: Geologist (Asst. Party Chief), Quebec Dept. of Mines, PQ, Canada;
mapping in iron-bearing pillow lavas and greywackes in Quebec

Summer, 1970: Lindgren Exploration Company, Wayzata, MN; mapping in copper
exploration program in.quartzites of the Belt Series in Montana 2

Summer, 1969: With Dr. D.W. Hyndman of the University of Montana; mapping
for thesis, and sampling in the Flint Creek Mountains of Hontana

Summer, 1968: Summer Geologist, Shell 0il Company, Midland, TX; subsurface
mapping in New Mexico
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Summer, 1967: With Dr. J. Moss and Dr. D. Ritter, then of Franklin & Marshall
College; mapping Pleistocene gravel terraces in Montana (Dr. Ritter now at
Southern I11inois University)

Teaching Experience

August, 1973 - May, 1976: Instructor, Part-Time (Teaching Fellow), West
Virginia University
‘January - August, 1973: Instructor, Tidewater Community College, Virginia
Beach, Virginia
1971 - 1973: Teacher, V|rg|n|a Beach City Public Schools, Vlrgnnla Beach,
Virginia; teaching earth science in an experimental school program
1968 - 1970 Graduate Assistant, University of Montana

THESES AND PUBLICATIONS

1976, A Sense of the Earth's Past: A Laboratory Manual for Historical Geology,
publiished privately by the Department of Geology, West Virginia University.

1972, Metamorphism in the Sapphire Mountains, Montana: Northwest Geology,

owv. 2, p. 36-41. i

1971, lgneous and Metamorphic Petrology of the Willow Creek Drainage Ba5|n,/

} S. Sapphire Mtns., Montana: unpublished M.S. Thesis, University of Monta¢a.

1968, Geology of the Mill Creek School Area, Lancaster Co., PA: unpublished/~

Undergraduate Thesis, Franklin and Marshall College. ;

RECENT AWARDS ANDiPROFESSIDNAL ACTIVITIES

April, 1976: Initiated into the Honor Society of Phi Kappa Phi

April, 1976: Chosen Graduate Student of the Year (Fridley Award), by the
Geology faculty of West Virginia University '

October, 1975: WVU delegate to Sigma Gamma Epsilon Convention in Las Vegas

April, 1975: Chosen Graduate Assistant of the Year (Tarr Award) by Geology
students of West Virginia University =

" March, 1975: Participant in West Virginia Geol. Survey Short Course,
"Fundamentals of Coal for the Energy Explorationist'

- MEMBERSHIPS IN PROFESSIONAL ORGANIZATIONS

Geological Society of America, Society of Economic Paleontologists and
Mineralogists, West Virginia Academy of Sciences, Sigma Gamma Epsilon

REFERENCES

The following faculty members of the Department of Geology of West Virginia
University will be happy to provide letters of reference:

Dr. Alan C. Donaldson, Chairman of the Department, scdimcntologfst, and my
dissertation advisor

Dr. Robert C. Shumaker, Professor, petroleum geologist, and a member of my
dissertation committee

Dr. Robert E. Behling, Assistant Professor, geomorphologist, and my direct
teaching supervisor




