RFP No.

Part I.  Technical Proposal
for

GEOLOGIC EVALUATION OF CRITICAL
PRODUCTION PARAMETERS FOR
COALBED METHANE RESOURCES

Submitted for evaluation by or on behalf of
Gas Research Institute
by
Bureau of Economic Geology
The University of Texas Austin

University Station, Box X
Austin, Texas 78713

Proposed Starting Date: May 15, 1987

Proposed Period of Performance:  Twenty-four months
Requested Funding From GRI: $699.727

Total Project Cost: $818.261

Cost-Sharing: $118.534

Endorsements

87-214-0269

T

Robert J. Finley

/ Walter B. Ayers, Jr. 7~
Principal Investigator Project Director

Bureau of Economic Geology

512/471-1534

512/471-1534

{

Bureau of Economic Geology

Ap—— ORIGINAL SINED BY
W. L. Fisher Stephen A. Monti
Director Vice Provost
Bureau of Economic Geology The University of Texas at Austin

512/471-1534

512/471-4363

March 1987

QAe7687



[

a CONTENTS

| r o Introduction and Summary BRI R U AT TR et 1
-  ODJECLIVES  ...ooueeeieieteeeeee et et v et e 3
,:  Technical Discussion erEed e eng e iensenannsben tannnainl S AR et 3
. Basins to be Studied ........................ ................. 3
[ Black Wartior Basin w............o.oovveruivueissssesmeses oo oeeeeosiososte oo 3
_L San Juan Basin and Piceance Creek Basin .........cccc.cooiooioooooomresoioreoorniio, 5
‘m : . v‘DepositioriaI S’ystem Controls on Coal Occurrence . _
‘L' and Charactenstlcs and Coalbed Methane Producnbullty ................................. 6
,, - Geochemistry of Coalbed Gases ..............icooeiuercinciiniiinnian, Simeriteraseens et 15
| : Hydrologlc Controls on Gas Producibility .................. 17
: Structural and Fracture Anélysis of Coal and Host Rocks ............. e .19
{ ; Schedule and Work Plan ........ e ................................ ....... neersiing -2
Task and. Subtask Descriptions ............c..c....... SR [T SRR SOUR SRR ) |
B D Task L e R AR .2
o Task e e e g 23
B ©Task ML e e e 24
Task IV. oo e e e 26
- . Task V. i e et b et R SRR
RN TASK VL oottt ee e eeee et 28
; o Task VI - i, ibeiisienhedis e ennitens viveereis hag i e as e dp s it g 29
j " Potential Benefits of Proposed Research .................... S R TR SO LT S 29
i Time Frame and Deliverables ..... ................... SO S P S R AR I 29
5 Management Plan ............... S S S ....... 31
e References ..... v ettt revreesseereereaenieis O S AT S N 33
| Professional Summaries .......... . et [ RO IR RN 39
Facilities and Capabilities Statements O Y S SO T S S S i e 127
- Part II: Cost Plan .................... Jiviheseiies - siane bound separately
B _

S e

< L Figure 1. Simsboro framework facies and the occurrence of lignite ....... SO 8.

~ Figure 2. Schematic cross section showmg thick Iower .
I Calvert Bluff Ilgnlte Ciieessdeeiseinains PR S S NN PP 10 S S IR PO IORPE SRS



Figure 3. Relationship between coal seams and syndepositional
framework facies; differential compaction at edges of sand bodies .......................... 9

Figure 4. Relationship between coal seams and depositional

framework facies. Pottsville Formation, Black Warrior Basin ...................cccovveeee. 10
Figure 5. Fracture permeability in coaI‘ ................................................................... 12
Figure 6. Clastic dikes compartmentalize the Pittsburgh coal seam

‘near Wheeling, West Virginia ................cocoiiiii .. 14
Figure 7. Projected time distribution of work tasks and subtasks ........................ 30

iv



INTRODUCTION AND SUMMARY

Coalbe‘ds‘ of the United States oontain an estimated 200 to 800 Tcf of

unconventional gas, much of which is in seams that are unminable or uneconomic

(GRID, 1985). Early studies of coalbed methane by the U.S. Bureau of Mines were

directed toward degasification in ‘advance of underground coal mining (Rightmire,
1984). The increase in energy prices in the 1970's focused attention on coalbed
methane as a potential resource and subsequently several hundred wells have been

drilled, pnmanly in the BIack Warrlor San Juan, and Plceance Creek Basms

-‘The Gas Research Institute (GRVI)' has actively supported research aimed at

developing the technology for economic production of coalbed methane. At the onset,

well completions in coalbed reservoirs were a new and unperfected procedure that

—-required innovative: modification of established techniques. Therefore, earlier research

efforts were directed toward the engineering problems associated with production, with

- less emphasis on ‘geologic and hydrologic parameters that control coalbed methane

~occurrence and producibility.  Knowledge of these geologic controls has been found,

however, to be important to successful weII completlons and to development of

regional exploration models.

~Many geologic factors act in concert to determine the availability and producibility

- of coalbed methane. The depositional system. however, is the “primary unifying factor

controlling coal seam occurrence and continuity and the migration of fluids.

Depositional systems build the platforms for peat (coal) accumulation, bound the coal

seams, and affect the characteristics ‘of coal and coalbed methane. In addition, the
COarse—grained framework sandstones of depositional systems act as conduits for fluid

flow. FIU|d migration is also influenced by structure, through fault and fracture

‘ networks Thus, an integrated study of sedimentology, hydrology. gas geoch,emlstry.

and fracture analysis is proposed. for. the Black Warrior and San Juan or Piceance

Creek Basins.

 The proposed study is divided into seven tasks: four are technical studies, two
are cooperation and support, and one is documentation. -The four technical studies

are: depositional system controls on the occurrence, characteristics, and resources  of



cvo‘albed'meth'ane (Task 1): bgeochemistry of coalbed gases (Task Il);: hydrologic
controls on gas producibility (Task 11); and structural and fracture analyses of coal
and host rocks (Task V). '

Khowledge of the depositional systems of the sediments that host a coal seam is
fundamental to exploration and development of coalbed methane. Coal seams do not
extend unbroken across entire basins. They formed as peét swamps/marshes in areas
of low energy. and they were bounded by‘hig'h-energy systems such as rivers or
barrier islands. As these bounding systems are approached. the peat (coal) splits and
finally terminates. Therefore the geometry and size of the depositional system control
jth:e extent, thickness, orientation. and quality of a coal seam -- all of which bear

upon gas resources and their recovery.

Geochemical studies are designed to document the origin and migration of coalbed
gases. This cannot be done by carbon isotopic study of methane alone: it requires
study of ethane, propane. and butane as well as hydrogen isotopic compositions of

methane. - Furthermore, an understanding of the relationship between coal quality and

coalbed gas composition is necessary. From these studies. we hope to estabrlish
whether coalbed gases were generated in situ or migrated from deep basinal coal
,and/or marine' shales. '

- The hydrology of the coal basin is important to exploitation of coalbed methane.
If a coal seam is water saturated, it must be dewatered. often a costly operation, to
~allow desorption and production of coalbed methane. - Trapping mechanisms may be
elucidated by regional hydrologic analysis. Pressure-depth prlots and potentiometric
surface and salinity maps will indicate directions of fluid flow"and'may, allow
geographical di\iision of the basin into areas of structural/stratigraphic traps and those
of basin-centered tfaps Moreover, hydraulic head. pressure gradlent and sallmty may

reflect permeablhty and water saturation.

- Coal permeability is fracture controlled. ~Therefore, recovery of coalbed methane is

. dependent on structure, including the natural fracture systems (cleat). Whereas some

‘studies have suggested a correlation between the dominant (face) cleat and regional

jointing and lineaments, others have not. Additional fracture studies will be directed

at clarifying the relationship between joints, faults, and cleats, and predicting cleat



orientation and density in areas where cleat readings cannot be obtained. In-situ

stress will be evaluated to predict controls on hydraulic fracturing.
OBJECTIVES

The objectives of the proposed study are to ahalyze the depositional systems of
coal and coal occurrence and characteristics, evaluate the origin, distribution, and
composition of the coalbed methane, identify the hydrologic setting and trapping
mechanisms, elucidate the structural controls, cleat orientation, and secondary controls
on permeabilify. and finally, to integrate the conclusions from these tasks to develop
an exploration model that will ensure optimum recovery of coalbed methane at the

lowest possible cost.

TECHNICAL DISCUSSION
Basins to be Studied

Basins suggested for this study present diverse geological histories and reservoir
conditions. Because the geologic settings of these basins have been reviewed in
recent publications (Black Warrior - Hewitt, 1984; San Juan - Rice. 1983: Meissner,
1984; Piceance Creek - Merry and Larsen, 1982), we will summarize only salient

differences of the basins and geologic parameters critical to the proposed research.
Black Warrior Basin

The Black Warrior Basin is a foreland basin that formed in late Paleozoic time.
The primary coal-bearing interval in the basin is the Pottsville Formation, which is a
~ southwestward-thickening wedge of sandstone, siltstone, mudstone, shale, and coal.
The Pottsville Formation, more than 10,000 ft thick, has been informally subdivided
on the basis of lithology, depositional environments, and characteristics of the coal
seams. The lower Pottsville is composed of orthoquartzites, mudstones, and
discontinuous coal seams interpreted as barrier bar, lagoonal, open bay, and marsh’
deposits (Ferm and Ehrlich, 1967; Hobday, 1974). The dominant depositional systems

of the upper Pottsville, which is composed of litharenites, some orthoquartzites,



mudstones and IateraIIy contmuous coal groups, reportedly are fluvial and deltaic

(Benson, 1986). ~ Most studies of the Pottsville discuss the outcrop. Only recently

have there been attempts (Thomas and Womack. 1983; Sestak. 1984) to map

Pottsville depositional systems regionally using subsurface data.

The boundary between the lower and upper Pottsville is plaeed below the

lowermost laterally contmuous coal interval, the Black Creek coal group. The upper'

Pottsville is further divided into seven informal coal groups. each containing two to
six seams (Musgrove, 1982) that average less than 3 ft thick. The high- to low-

volatile bituminous coals contain an estimated 10 Tcf of coalbed methane (Hewitt,

1984), most of which is in the upper Pottsville. Thomas and Hines (1984) reported -

that coalbed gas content generally increases with depth in the Black Warrior basin,

which they attributed to maximum original depth of burial and to depositional

environments. - Completion in individual seams is generally uneconomic; therefore, the

practice in the Black Warrior Basin is to complete coalbed methane wells in several

coal seams or coal groups.. GRI has actively supported research on multiseam

completions at the Big Indian Creek (BIC) and Rock Creek sites.

Perme’ability.of Pottsville coal seams in general exceeds permeability of the tightly
cemented associated sandstones (GRI, 1985).‘ Gas flow is primarily through the
natural fractures of the coal (cleat) and host rocks (joints). Dominant direction of
- permeability in the coal is in the direction of the face cleat. Permeability ratio for
face-to-butt cleat for the Pratt seam is 17:1 (GRI, 1986a). Because of their control

on permeability, the orientations of jointing and cleat greatly impact the siting of -

wells and the producibility of coalbed methane. Recent studies (Murrie and others,
1976: Ward and others, 1984) reported on jointing and cleats in the Black Warrior
Basin.  Although jointing may be used to predict cleat orientation where direct
measurements are impossible, the relatio'nship between. jointing and cleat is complex in
some areas of the basin, suggesting multiple divergently ordered stress fields early in

the basm s history and the need for addltlonal studies.

Regional work is needed to clarify many geologic parameters controlling the
pl’OdUCIblilty of coalbed methane in the Black Warrlor Basin. - Little is known about
the trappmg mechanisms. AIso the relationship between natural gas in Pennsylvanian

sandstone reservoirs and methane gas in Pottsville coalbeds is unclear. The



~depositional systems are poorly understood, and more importantly, there is

disagreement about the direction or directions of basin fill (Graham and others, 1976;
Phleger., 1981: Mack. 1982: Ehrlich, 1985). Without knowing the direction of fill and

types of depositional systems, the explorationist cannot predict the occurrence, overall

geometry, and continuity of coal seams. Without an understanding of regional
migration of fluids (water or gas), prediction and interpretation of fluid anomalies are
impossible.  Additional studies of jointing, faulting, and cleat are necessary to improve

predictions of methane producibility.
San Juan Basin and Piceance Creek Basin

"The geologic settings of coalbed methane in the San Juan and Piceance Creek
Basins have several similarities, and they d‘iffer Amarke\dly from the setting of the Black
Warrior Basin. Therefore, the western basins will be discussed jointly. - Whereas the
Pottsville Formation records clastic fill of a subsiding foreland basin, the Cretaceous
coal-bearing strata of the San Juan and Piceance Creek Basins were deposited on the
western margin of the Cretaceous interior seaway; these Laramide basins formed

subsequent to deposition of the major coal-bearing strata.

The thickest coal seams (commonly greater than 10 ft) in the San Juan and
Piceance Creek Basins are in the lower parts of the terrestrial deposits of the
Fruitland and Williams Fork Formations, respectively, and the coals overlie
progradational Pictured Cliffs (San Juan Basin) and Rollins (Piceance Creek Basin)
sandstones. As is the case in the Black Warrior Basin, the depositional settings of
coal seams in these western basins are disputed. Although the depositional systems
associated with the coals are most commonly interpreted as barrier-bar/strandplain,

deltaic and fluvial systems are also suggested for both basins (Young, 1966:; Fassett
and Hinds, 1971; Collins, 1976; Flores and Erpenbeck, 1981).

The maturity of the coal seams in the San Juan and Piceance Creek Basins
ranges from subbituminous to medium-volatile bituminous (Choate and others, 1984a;
Meissner, 1984) and relates to depth of burial and proximity to areas of high heat
flow associated with Cenozoic intrusive and extrusive igneous rocks of the San Juan
Mountains that separate the'basins: thermal maturity is greatest in the northern San

Juan and southern Piceance Creek Basins.



Coal seams in these western basins are commonly more than 10 ft thick;
aggregate thickness commonly exceeds 30 ft. Coalbed methane resources in the San
Juan and Piceance Creek Basins are estimated at 31 Tcf and 30 to 110 Tcf.
respectively. The Fruitland Formation coals of the San Juan Basin are as deep as
4,000 ft, énd the Williams Fork Formation coals of the Piceance Creek Basin are as
deep as 10,000 ft (Choate and others, 1984a; 1984b). In comparison. well
completions in the Pottsville Formation are generally less than 2,500 ft deep. In the
Black Warrior Basin, coalbed methane wells are completed in multiple, thin coal
seams, and the associated sands are nonproductive because they have low porosities‘
and permeabilities. However, in the western basins the completions are: (1) in
individual thick seams; (2) open hole in several seams; or (3) in sandstones associated
with the coal. Coalbed methane appears to have migrated into adjacent sandstones
and, while most of the methane is in the center of the basins (gas-centered basins;
Rose and others, 1984) some appears to have migrated updip to stratigraphic and
structural traps. The primary obstacle to recovery of the coalbed methane of the
Piceance Creek Basin is the lower permeability associated with the depth of
occurrence. Whereas the Fruitland Formation‘.is less than 4,000 ft deep in the San
Juan Basin, 75 percent of the coal-bearing rocks of the Piceance Creek Basin are
deeper than 3,000 ft (Choate and others, 1984a).

In summary, the depositional systems of the Fruitland and Williams Fork
Formations are equivocal. ‘Because ‘depositional systems migrat'e. the depositional
environments represented by a series of coal seams encountered in a vertical well bore
should vary; mapping the depositional systems and coal occurrences will clarify the
geometries, orientations, and depositional settings of the seams. Hydrologic and
geochemical studies will clarify the origin and migration of gases, and fracture studies
will support predictability of coalbed methane producibility from low-permeability coal

seams, especially in the Piceance Creek Basin.

Depositional System Controls on Coal Occurrence and Characteristics
and Coalbed Methane Producibility

Coal seams are facies or subsets of larger genetically related sedimentary units
called depositional systems (Fisher and others, 1969). The depositional system
controls the occurrence and greatly influences the quality of coal (McGowen, 1968;



Kaiser and others, 1978; Donaldson and others, 1979; Houseknecht and lannacchione,
1982), and hence, resources of coalbed methane. Therefore, a goal in this study of
depositional systems control on coal occurrence and gas producibility is to use data
from geophysical well logs, core samples, and outcrops to interpret the depositional

systems and develop exploration models for coalbed methane.

In the Black Warrior, San Juan, and Piceance Creek Basins, coal seams reportedly
are facies of fluvial, deltaic, and barrier-bar/strandplain dépositional systems. The
skeletal facies of a depositional system. composed of the coarsest grained sediments
and deposited by the highest energy processes acting within that system, is the
framework facies. For example, distributary channel-fill sands are the framework facies
of a delta. The barrier-bar/strandplain deposit and associated tidal-inlet sands form
the framework facies of linear clastic shorelines. Sediments deposited marginal to the
framework facies are collectively called nonframework facies; these facies represent
many - different environments of deposition. Common nonframework environments on
deltas are the natural levee, crevasse splay, delta plain, lacustrine, swamp, and marsh.
Nonframework facies of barrier-bar/strandplain systems are washover fans, tidal flats,
lagoons, and marshes. Most commercial coal deposits in the world were deposited as
nonframework facies of (1) ancient marine or lacustrine deltas; (2) the lower reaches
of rivers feeding sediments to deltas: or (3) barrier-bar/strandplain systems, partly
because these systems were deposited in subsiding coastal areas that ensured (1) the
high water table required for organic accumulation and (2) the eventual burial and

preservation of the peat.

The depositional system controls the regional extent, occurrence, geometry,
thickness and quality of the coal seam (McGowen, 1968; Kaiser and others, 1978;
Horne and others, 1978; Donaldson and others, 1979; Mancini, 1982; Ayers and
Kaiser, 1984), which is both the source and host rock for coalbed methane. On a
regional scale, the extent of a coal group is determined by the size of the platform
built into the basin by the underlying depositional system (figs. 1 and 2). It is
noteworthy that within a coal-bearing interval ‘(coai group), individual -seams are not
of regional extent (figs. 3 and 4). Donaldson (1979) summarizes causes of coal-seam
discontinuities. Coal seams (peat) formed in swamps and marshes marginal to, but

isolated from, the high-energy framework facies. Therefore, the syndepositional
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East Texas
Basin

21,200 ft
(365m)

- =150 mi (240km)
' EXPLANATION

emmmemes |_aterally continuous lignite
| ==e=e= Discontinuous lignite

Figure 2. Schematic cross section showing thick lower Calvert Bluff lignite overlying
fluvial-deltaic platform of Hooper and Simsboro Formations. Continuity of seams
interrupted by channel-fill sandstones. :

Postdepositional

...............
...............

Syndepositional
‘ hannel-fil

Fractures

..............

QA 7513

Figure 3. Relationship between coal seams and syndepositional framework facies;
differential compaction at edges of sand bodies. Coal seam B splits and pinches out
at interface with syndepositional framework facies, A; seam B was removed
postdepositionally by framework facies, B. Coal seam A is folded and fractured under
framework sandstone, C, and over framework sandstone. D: clastic dikes often fill
fractures caused by differential compaction at the edges of sand bodies (concepts from
Donaldson, 1979).
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framework facies bound coal seams on several sides and determine seam geometry,
orientation, extent, quality, and ultimately the volume of the gas reservoir. The
inorganic content of coal generally increases with proximity to syndepositional

framework facies. Because gas molecules are adsorbed on organic molecules of the

coal, coalbed methane content decreases with .increasing inorganic content  (Wyman,

1984).

Coal seams that formed in floodbasins marginal to rivers are bounded by dip-
oriented channel-fill sands (fig. 3a). elongate in the paleodip direction, and limited by
the size of the floodbasin. Delta-plain coals began as marshes marginal to an active
delta distributary system and overspread the distributary upon delta lobe abandonment.
They form extensive tabular coal seams overlying bifurcating (distributéry) channel-fill
sands. Barrier-bar/strandplain coals formed in filled lagoons, usually behind éba‘ndoned
barrier systems, or on strandplains; therefore, they are elongate parallel to the ancient

shoreline or along paleodepositional strike.

Sediments above and beneath a coal seam may also affect coalbed methane
migration and producibility. For example, a fluvial system may switch its course on
the floodplain and deposit channel-fill sands on a peat deposit (fig. 3c) or erode its
channel into the peat (fig. 3b; Donaldson and others, 1979; Ayers, 1986a). If the
coal and sand are water saturated, the porosity, permeability, and volume of the sand
reservoir may determine the economic feasibility of depressurizing the communicated
reservoirs to allow desorption and production of coalbed methane. Understanding the
regional bdepositional systems should permit interpretation of the genesis of the sand
body, its orientation, and an estimation of its volume. |If a coal seam and a
permeable, communicated sand have low water saturation or can be dewatered,
production may be greatly enhanced by dual completion (Meissner, 1984; Wyman,
1984).

Finally, two untested ways exist in which sediments above or below a coal bed.
may influence coalbed methane producibility. Draping of brittle coal beds over or
under framework facies due to differential compaction (fig. 3(5 and d) may cause a
fracture system to develop (Donaldson., 1979: Houseknecht and lannacchione, 1982).
If this fracture system is sufficiently developed and if it intersects the regional face
cleat of the coal at a high angle, it would be a natural exploration target (fig. 5).
However, clastic dikes (clay veins in mining terminology: figs. 3 and 5) may militate

against this exploration rationale. These vertical to subvertical clastic dikes occur at

11
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boundaries between differentially compacting sediments, parallel to systematic structural
trends, along regional cleats. or randomly (Kerns, 1970: Donaldson, 1979:; Darhburger
and others, 1980), and may effectively compartmentalize gas reservoirs in the coal
seam (fig. 6; Ulery and Molinda, 1984). Although locally common in parts of the
lllinois (Damberger and others, 1980), Northern Appalachian (Donaldson and others,
1979). and Gulf Coast Basins (Ayers, 1986b). clastic dikes reportedly are uncommon
in the basins under study. Their presence locally should not be discounted but would

be difficult to establish from regional studies.

In the proposed research on depositional systems and their relationships to coal
occurrence and characteristics, we will: (1) map the regional distribution of framework
facies of selected coal-bearing intervals of each basin to classify the depositional
systems; (2) map the coal seams to determine their geometries, thicknesses, and
resources; (3) characterize coals by their physical and chemical properties; (4) develop
a depositional model for coal on the basis of the relationship between the framework
facies and coal occurrence, characteristics, and maturity; and (5) use the model to
predict seam continuity and quality and to make resource estimates (Kaiser and
others, 1980: Kaiser, 1982; Kaiser and others, 1986; Ayers and Kaiser, 1984; Ayers
and Lewis, 1985; Ayers, 1986¢c). We will test the depositional model using a local
study in an area with closely spaced well control and descriptions of the host
sediments from cores, petrographic thin sections, and outcrops. The depositional
model will be used, in concert with data from other phases of the study, to make

recommendations on sites.for coalbed methane test wells.

The proposed research in depositional systems and coal occurrence and
characteristics will answer the following questions. '

(1) What are the geometries, dimensions, and depositional environments of the
framework sandsfones?

(2) What are the geometries, trends, and dimensions of the coal seams? What are
the depositional settings of the seams? Can seam continuity be predicted
from the geometry of the framework sands? Is there a systematic change
in depositional systems and coal occurrence and/or quality stratigraphically

or regionally?

13
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Figure 6. Clastic dikes compartmentalize the Pittsburgh coal seam near Wheeling.
West Virginia (from Donaldson, 1979).
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(3) ' Do permeable sandstones commonly adjom coal?  If so. what are the.

| dimensions, geometrles and orientations of those sandstones? ‘ _

(4) Can’ geologic features observed in a detailed study at the mine-site or outcrop
level be predicted from the regional subsurface study so that the
depositional model can be ‘applied throughout the basin?

(5) Is there evidence from mine-site or outcrop of compaction-induced fra_ctnres- or
clastic dikes? ' 5 '

(6) ~ What is the role of thermal history ef a basin in the generation and migratien
of coalbed gas? What are coalbed methane resources? Can coal quality or
coalbed methane content be predicted from well-log response or deposrtlonal

settmg'? ‘What is the thermal maturlty and quality of the coal?
GeOEhemistry of Coalbed Gases

Natural gases are cornposed ma’inly of methane, ethane, propane, butane, and

some nonhydrocarbon gases (mostly CO and N2) in different proportions. Natural

- gases of similar chemical composition may result from a number of factors such as:

" (1) similar organic source types; or (2) different organic source types and different

stage of thermal maturity, distance of migration, or degree of‘b'iodegradation.
Therefore, the chemical composition of a.anaturallgas is insufficient to determine its
origin and maturity. However, the origin, migration, and biodegradation of natural
gases, including coalbed methane, can be resolved by isotopic analysis of gas samples.
It is proposed to study the chemical compositions of natural gases and the isotopic
compositions of individual gas components (methane, ethane, propane, and butane).
From the analyses we expect to interpret the'o‘rigin, thermal maturity, and effects of
gas migration within coal beds '(which may differ from effects of m‘igration in organic-
poor sandstones), evaluate relationships between production data and chemical and '
|sotop|c data, and develop a geochemlcal model that can be applied to other coal

basms

~Since the 1960’s the geochemlcal community has realrzed that additional

information concerning the geochemistry of natural gases can be gained by analyzing

- the isotopic compositions of the gases. In the early attevmpts. which were. reviewed
by Fuex (1977). Stahl ‘(1“977). Schoell (1980). and Rice and Claypool (1981). the

carbon isotopic composition of methane was determined. This approach resulted in an

understanding of the general relationship between maturity and chemical ebmpos‘ition,-

15



ahd between maturity and isotopic compositions of natural gases. Immature, mature,
and overmature gases are characterized by increasing 13¢ concentrations in their
methanes. Associated with this trend is a progressive change in chemical composition
from dry gas (low C2+ content) to wet gas (high C2+ content) to dry gas. These
relations allow distinction of methane that was generated by bacterial action on
organic matter (biogenic methane) from methane that was generated by thermal
cracking of organic matter (thermogenic methane). Furthermore, by comparing vitrinite
reflectance of known gas sources to the carbon isotopic composition of the associated
methane, it is sometimes possible to differentiate between gases generated from
terrestrial (humic) and marine (sapropelic) organic sources. At equal maturities
methane generated from terrestrially derived organic matter is isotopically more

enriched in 13C than methane generated from marine-derived organic matter.

Although this approach is commonly used and often helpful (Rice, 1983). the
chemical and carbon isotopic compositions of methane are usually insufficient for a
_ precise determination of gas maturity and migration. This may be due to (1) gas
migration, which affects the chemical composition; (2) variation in the type and
isotopic composition of the organic source; or (3) gas derived from multiple sources.
For example, the gases in the Pictured Cliffs Formation of the San Juan Basin, which
are believed to be sourced from the Fruitland Formation coals, are isotopically heavier
and chemically drier than gases from the older and deeper Mesaverde Group (Rice,
1983). The approach of determining the chemical composition of the gas and the
isotopic composition of the methane as applied by Rice (1983) is insufficient to
establish whether the Pictured Cliffs gases migrated from deeper parts of the basin
where the Fruitland Formation cQaIs are more mature or whether the superjacent

Fruitland coals are sufficiently mature to generate these gases.

James (1983) and Schoell (1983) have shown that determining the carbon isotopic
compositions of methane, ethane, propane., and butane and the hydrogen isotopic
composition of methane can further help to establish the maturity ahd ‘origin of
natural gases. Differences in the carbon isotopic compositions between methane and
ethane, ethane and propane, and between propane and butane decrease with increasing
maturity, irrespective of the type of organic source (James, 1983). By determining
these differences, the maturity of the source can be established more precisely. By

determining the hydrocarbon isotopic composition of methane and the carbon isotopic
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composrtlon of methane and ethane, better genetic characterlzatlon can be achieved, as

well as better identification of migrated gases and gases from multlple sources
(Schoell, 1983)

Most of the studles on the geochemlstry of natural gases are based on samples
taken from permeable organlc poor reservorr rocks. This means that the studied
samples represent gases that mlgrated various distances, in some cases miles.
Because migration affects chemical composmon of gases, some of the criteria
developed in the above studies may not be appllcable to coalbed gases because the
effects of mlgratlon may differ in organic-rich and organic- poor rocks. No m-depth
investigations of the geochemistry of coalbed gases are available. Determlmng the
chemical and isotopic’ composrtlons of mdrvrdual natural gas components, so

successfully applied to conventional gases should Ioglcally apply to coalbed gases.

The proposed chemical and isotopic studres are designed to enhance our
understanding of the geochemlstry of coalbed gases and answer the following
questlons v ’

(1) What is the chemical and rsotopic character of coalbed gases? .

(2) Can geochemical criteria developed for . -conventional gases be apphed to coalbed
gases7 _

(3) What is the relationship between coal qualrty and coalbed gas composrtron7 ,

(4) What are the criteria that will allow determination of the origin of the gas,
thermal maturlty of the source bed, and |dent|ﬁcat|on of migrated gases wrthln
the coal bed?

(5) Can production data be related to chemical and isotopic composition of coalbed

gases?

(6) = What is the relationship, if any, between natural gas in sandstone reservoirs and
methane in coalbeds?

Hydrologic Controls on Gas Producibivlity
The |mportance of reservoir hydrology to gas producrblhty is evident in the need

‘to dewater saturated coal seams to stimulate gas desorption for commercial

productlon Fluid flow, pressure regime, and fluid chemical composition are suggested-

 as possible hydrologic controls on the producrbrllty of coalbed methane. To evaluate
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their'relative importance' regional data on hy‘drau'lic head. reservoir pressure, and fluid
chemlstry will be collected and presented as potentlometrrc surface maps, pressure-

depth (P-D) plots, and salmlty or hydrochemrcal maps (Kaiser and others, 1986).

In the basins under consideration, ground-water flow is expected to be from the
basin rim, where recharge occurs, down the hydraulic gradient toward the basin
center. The San Juan Basin is a'gas-centered basin (Rose and others, 1984), and
the trapping mechanism may be hy’drodynamic. where basinwa'rd flow of groundwater
and decreased ‘permeability combine to trap the gas at the basin center (Gies, 1984).
However, recent ga’s‘ completions southwest of the deep basin sugg‘est‘the presence of
migrated gas in stratigraphic traps as well (Meissner, 1984; GRI, 1986b). In the
Piceance Creek Ba'sinv basin-centered trapping has been inferred in the deep basin;
anticlinal traps are present at the basin margm (Brown and others, 1986). Little is
known about trappmg mechanisms of coalbed gas in the Black Warrior Basin.
Clearly, trapplngu_mechamsms dlffer. and they will influence  the exploration rationale

appropriate to each basin.

The updip water/gas contact in a gas‘—cen‘tered basin should approximate the
depth where regionel hydrostatic pressure equals that of the gas-saturated interval as
shown on P-D plots (Davis, 1984). Updip of that contact, gas should be trapped
structurally and stratigraphically. ‘Thus, it may be possible to assess the geographical
distribution of dominant trapping mechanisms in a basin using hydraulic head and
pressure regime. ' P-D plots may also reveal whether coel 'seams are water- or gas-
saturated, reflecting isolation or ‘c_ommun'rcation with the regional ground-water flow
system. Seams that are hydrostatically isolated and contain only gas would
predictably have low pressure gradients, for example, 0.055 to 0.065 pS|/ft versus
0.433 psi/ft for fresh-water saturation.

Aside from the‘ possibility‘ of hydr‘od‘ynamic trapping of gas, reservoir hydraulics,
head and pr’essure»regime. as well as salinity may be directly correlatable with gas
vproduc‘ibiliityl. Analysis of vertical head should reveal the degree of communication
between coal seams and associated sandstones. or the seam’s degree‘cjf hydrologic
isolation, where dissimilarity of heads indicates isolation. ~Furthermore, the amount of
head on a coal seam and whether or not it is overpressured or 'underpressured may

relate to gas 'producibility. Certainly, when the head on a producing coal seam ‘s
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Io}wered.v'produ'ction is much improved. Pressure gradient. may be related to seam
permeability, with low gradient reflecting low permeability suitable for the transmission
of gas only. S ’

Gas is trap'ped by adsorption on the coal matrix, and gas content increases as a

_nonlinear: function of pressure; gas content may also be a function of salinity. As

salinity increases there may be more competition between methane molecules and
cations for adsorption sites and. consequently, reduced gas content or storage

capacity.

The proposed research in hydrology is designed to answer the fdllowing ‘questions.
(1)  What is the relative importance of hydrodynamic (basin-centered) or
- structural/stratigraphic trapping of gas in the basins of questidn? How does

exploration rationale depend on trapping mechanism?

(2) Are there hydrologic controls on gas producibility? Are those controls hydraulic

head. pressure gradient, and salinity, or others? What is their relative
im'portance? If important, are hydraulic head, pressure gradient relative to
hydrostatic, and salinity predictors of gas producibility? Do they reflect the

key variables of permeability and water saturation?
Structural and Fracture Analysis of Coal and Host Rocks

Natural fracture patterns and in situ stress, which profoundly influence the
producibility of coalbed methane, differ greatly in the basins suggested for this study.
Boreholes should be located to exploit the per'rneabvilityvanisotropy arising from coal
bed fractures ‘(cleat»), and it is therefore important to be able to predict fracture
orientation, as well as ‘dimensions and overall architecture of the fracture system, in

both coal and adjacent sedimentary rocks (fig. 5). In situ stresses must be known in ‘

~order to anticipate the attitude and dime_nsions of fractures induced in coal and

adjacent rocks during hydraulic fracture treatment for coalbed methane exploitat_ion;‘

and to predict the effects of fracturing and degasification on the mechanical stability

- of the coal-sedimentary rock system. Thus, a goal is to develop criteria for predicting,

fracture pattern and stress orientation and magnitude in coal seams and host rocks.
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~ Fracture propagation in coal compared to fracture propagation in associated
sedimentar‘y rocks may occur at different times and as a result of different prdcesses
because the mechanical properties of coal and the evolution of coal properties with
burial differ so markecfly from the host sandstones and shales (Engelder. 1985).
Fracture architecture (Hancock, 1985) in coal is therefore more difficult to predict than
fracture architecture in host rocks, and the relationship between fracture patterns |n

host rocks may be an imperfect guide to patterns in coal.

The subsidence. uplift, and fault history of a basin influenced timing and mcde of

natural fracture propagation, and also influence present stresses. To facilitate transfer
of research results to other basins, fracture characterization studies must be integrated
with an understanding of the overall structural history of the basin. Furthermore,
cleats commonly develop early in the diagenetic history of coal when differential
compactlon may play an important role in fracture localization (flg 3) therefore
structural studies should be conducted in concert with high-resolutron stratlgraphrc and

diagenetic studies.

~The Black Warrier. San Juan, and Piceance Creek Basins are known to possess
moderately complex structural histories and diverse fracture patterns appropriateifor
this comparative analysis. Various aspec‘t‘s of the fracture pattern and the structural
history of the Black Warrior, San Juan and Piceance Creek Basins have recently been
studied k(Woo’dward and Callender, 1977; W‘ard and others, 1984; Verbeek and Grout,
1983, 19843 Bearden and Mancini, 1985; Lorenz, 1985), providing the necessary
framework for the more focused and detailed studies that we propose. In the Piceance
Creek Basin, for example, Laramide thrust faulting and Basin and Range e‘xlte‘nsionall
tectonics, as well as contemporary tectonic and topographically-induced stress,
|anuence fracture patterns (Lorenz. 1985). At least two regionally srgmflcant fracture
systems and various fracture sets of local development are present, and subsurface

fracture patterns can differ from surface patterns (Verbeek and Grout, 1984).
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‘ " The research proposed in ‘structural geology  is designed to answer the following
i | questions. | | ' ' | i ‘
| i | (1) How do cleat: patternS in coal vary with ‘increasing structural complexity?
b ‘ ‘ ~What is the relationship betw_een cleat. patterns and faults and foIdS? What
| needs to be known in order to successfully predict cleat patterns in
structurally complex basins? ,‘ ,' :
N , (2) Are fracture ‘patterris |n sedimentary rocks associated with coal beds useful for
SR L predicting cleat orientation? Can the Variation between cleat orientation and
fr’actures in host rock be predicted?
- " (3) Are surface fracture patterns,"u>seful for predicting fracture patterns at depth in
coal? If fracture patterns in coal and host rock do not vary in the same way
\ - with depth, under what circumstances can surface structures be used to infer
{ | f cleat patterns at depth? : .
- ~ (4) How important are tectonically induced fracture patterns compared to burial--
L R and coalification-induced fractures? What is the in-situ state of stress in coal
and associated sedimentary rocks in different structurall"settings‘ in the
""" o basins? Are modern fractures an important factor in coal in areas of high
present-day stresses? | , ; ' v
(5) Is remote sensing a useful tool for predicting fracture anisotropy in coal beds?

(6) How does fracture architecture relate to gas producibility?

SCHEDULE AND WORK PLAN
! ‘ Task and Subtask DésbcripAtioﬁs

) Task I. Depositional Systems Controls on Coal Occurrence and Characteristics and
~ Coalbed Methane Producibility | |

Subtask 1.  Acquisition of Data Base

The major source of data for delineating depositional systems ié -geophysical
well logs. Because ‘the Black- Warrior, San Juan, and Piceance Creek Basins
are mature petroleum provin‘ces.‘ man‘y‘.nonp‘,roprietary ‘geophysical logs are

i _ : available.  The Alabama  Geological Survey mai‘nt‘ains a data file including logs
of more than 2,100 oil, gas, and coalbed methane wells in the Black Warrior

’ ~ Basin. They also have a computerized data base that contains 7.000 data
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points from - which coal characterization maps c/anb be made. The ‘Bureau of
Economic Geology has a set of all commercially available well logs for the
Piceance Creek Basin. and logs for the San Juan Basin can be readily

purchased from well-log Iibraﬁes.

_ Subtask 2. Mappmg Deposmonal Systems ;

The deposntlonal systems will be delineated by mappmg the geometries of
the fr_amework facies. After reglonal cross sections have been made. genetic
sequenoes (such as the Mary Lee coal group of the Black Warrior Basin) will
be identified and correlated All remaining well vlogs Wi|| be correlated with
those on the master cross sections. Data from the logs will be used to make
}structure,, isopach, maxlmum sand. major sand, percent major sand, and log
pattern maps for each‘g'enetic interval. From the maps we will identify the
- regional depositional systems. Subsequently, we will describe lithologies and
sedimentary structures at outcrop, and sandstone _composition, texture, and
diagenesis will be described from cores and petrographic thin sections from
selected areas that are critical - to an interpretation of depositional systems, as

determined from the regional maps.

Subtask 3. Delineation of Coal Parameters -

| For eachigenetic sequence, we will map the number of coal seams, the net
thickness of coal, and maximum coal thickness to delineate coal seam
occurrence, geometry, trend, and resources. Resistiyity and natural gamma
responses of ‘bthe coal will be evaluated as regional indicators of water content,
salinity, and inorganic cont'ent‘.’ - Coals will be characterized by their physical
and chemical properties, maceral oontent, and maturity. Because the quantity
of methane generated by and stored in coal beds ‘depends on thermal 'maturity

regional ‘maps of thermal matunty in the basins will be updated W|th addltlonal
samples from critical areas. If practlcal the burial hlstory of the basms will be

‘reconstructed.
Subtask 4. Depositional Models for Coal

Regional depositional models for coal seams will be deveIoped on the basis

of the geometry and orientation of coal seams and their occurrence within the
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depositional systems delineated in Task 1.2. The usefulness of the regional
model to exploration, site selection, and interpretation local geology will be

tested with a detailed study of a mine area using closely spaced control.
Task Il.  Geochemistry of Coalbed Gases

Subtask 1. Sample Collection and Laboratory Analysis

To select sampling sites. depth of gas production and available maturity
data will be used to ensure sampling the widest range of depths and
maturities. Major sourcés of data will be state agencies, data base companies,
and individual operators. Gas samples will be analyzed from areas where less
chemical and isotopic information is available, and in areas where the origin
and migration distance are uncertain. To evaluate possible chemical and
isotopical changes that may be induced.by gas production, we propose to
analyze the chemical and isotopic compositions of gases desorbed in the
laboratory from representative coal samples. This will depend on operator
cooperation and the availability of freshly cut coal cores that have been
properly sampled and preserved. Laboratory analysis will involve determination
of the chemical composition of produced and desorbed gas samples and of the
stable carbon and hydrogen isotopic compositions of their individual

components.

Subtask 2. Interpretation of Results 7 -

Chemical and isotopic data will be interpreted in light of coalbed maturity,
coalbed organic and inorganic content, and in the context of the geologic,
hydrologic, and structural setting. The degree of compatibility between those
settings and the geochemical data will be used to evaluate the source and
extent of migration of coalbed methane. The geochemical data will be tested
for possible correlation with gas producibility by relating them to gas
distribution and production. These geochemical data will be used to determine
if there are any relationships between natural gas in sandstone reservoirs and

methane in coalbeds.
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Task lll. . Hydrologic Controls on Gas Producibility

Subtask 1. Evaluate Size and Reliability ‘'of Data Base
Major data sources will be state agencies, data base companies such as
Petroleum Information Corporation, and individual operators. From the files of

these organizations we will retrieve water-level and pressure data, and chemical

-analyses of formation waters for the major coal-bearing intervals of interest.

Water levels may be actual static measurements or may be determined from
- geophysical log response. The primary source of pressure data will be drill-
stem tests (DST). Antié;lpatedv secondarylbsources .are bottom-hole ‘pressuures
and surface shut-in pressures for dry gas wells. . Gas production data will also

be compiled and tabulated.

Pressure data will be screened and classified to eIiminaté data from
improperly run tests, insufficient records, poorly calibrated or malfunctioning
equipmént'. and misreported results. Screening will be based on test duration
~and agreement of final shu t in pressure (FSIP) and initial shut in‘pressure
’(ISIP»). The time criterion is particularly important in low-permeability strata
where pressure equilibrium is attained slowly. Tests of too short a duration
are of doubtful value. Pressure agreement will be used to eliminate tests that
did not a>pproach pressure equilibrium. Used together, these criteria should
identify pressuresk that attained or approached equilibrium. The accuracy of
chemical analyses will be checked by ionic balance. "Analyses haVing an error

greater than a few percent or an exact balance will be deleted.

Subtask 2. Evaluate Hydrostratigraphy

The goal of this sdbtask»is to determine, for the coal-bearing intervals, the
hydrostratigraphy ‘in relation ‘to" r‘ock stratigraphy. Water yieid, pressure data,
water levels, salinity. and RW from geophysical log and/or chemical analyseé
will be posted on regional stratigraphic cross sections to identify and evaluate

the continuity of aquifers and aquitards, and to assess the importance of coal

seams as aquifers. Lateral change in pressure may reflect thermal maturation-

‘ migration phenomena when plotted against vitrinite reflectance and desorption

characteristics. -
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Subtask 3. Prepare Hydrelogic Maps and Pressure-Depth Plots
E >) L Pressures will be converted to equivalent fresh- water heads and combined
with measured and log-derived water levels to prepare potentrometrlc surface
-“maps. Although equivalent fresh water heads may be inexact, they are
commonly used for representmg heads in aquufers containing fluid of varying
i density where the prime concern is lateral flow of fluid (Bair and others, 1985)
N ~ Raw head data will be used: smoothening by moving average or by kriging is
™ , not planned. To evaluate vertical flow, environmental, or brine, heads will be
e used. Their calculation requires some knowledge of fluid density, which will be

- o : assessed from chemical analyses

Further insight into the potential for upward ‘or downward vertical flowi will
be derived from the P-D plots, plotted as pressure versus depth and as
pressure versus elevation. To minimize the effects of data scatter on the
‘ - interpretation of these plots, plots will be constructed for areas in ‘which lateral

variations in head, structural dip. and surface topography are minimal (Orr and
. others, 1985). Salinities of waters from coals and sandstones will be mapped
- as total dissolved solids (TDS). Mapping of individual ionic species will be

_ dictated by the availability of complete chemical analyses; it may be warranted‘,

~in field-size studies. Comparison of hydrochemical and head mapping may be

appropriate to assess possible extent of fracture flow.

Subtask 4. Interpretatlon and SyntheSIs of Data ,
, ! Hydraulic head, pressure gradlent and salinity will be evaluated as
""" hydrologic controls on prodUC|b|l|ty of coalbed methane by relating them to
‘methane distribution and production. Thelrirelatlve rmportance will be

assessed.

5 Ground-water circulation in the major coal-bearing intervals will be
= interpreted from the horizontal and vertical head distribution and from P-D
B | ‘plots.  Cross-sectional rhodeling may be selectively used in investigating and
characterizing vertiCaI- flow between coals and sandstones. Pressure gradients in
n the gas-saturated int.erv_als' will be compared with the hydrostatic gradients to

~infer underpressuring and overpressuring and the updip extent of basin-centered
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gyas. In other words, P-D plots will be used to help interpret flow direction

and infer basinal trapping mechanisms.

Basinward changes in salinity are of prime interest, particularly down the
hydraulic gradient in areas of change in the head gradient, which may reflect
‘permeability changes, and at the updip limit of basin-centered gas. The degree
of the correlation will indicate the usefulness of salinity mapping in unraveling
ground-water circulation. Moreover, we should be able to test the assertion of
Law and others (1983) that coal-derived waters are fresh relative to other

formation waters.

To integrate hydrology and geology. mapped hydrologic trends ‘wiII be related
to sand-body geometry, structure, and fracture architecture by comparing head
and salinity maps with maximum-sand maps. maps of the resistivity of the
maximum sandstone (Ayers and Lewis, 1985), structure maps, and maps of
fracture patterns. If coals are more permeable than sands, as in the Black

Warrior Basin, coals may serve to focus flow.
Task IV. Fracture Analysis of Coal and Host Rocks

Subtask 1. Surface and subsurface structural and fracture analysis
The published literature will be reviewed to assess the availability of
structure-contour maps and cross sections for the coal-bearing interval of the
basin. Structure-contour maps will be prepared for those basins lacking
published maps. Regional structural elements (folds and faults) and fracture
patterns will be delineated using structure maps and remote-sensing studies.
On the basis of these data, areas for detailed structural and fracture analysis
will be selected. In these areas analysis will include the microtectonic
techniques of Angelier (1983) and Etchecopar and others (1981) for stress
“tensor determination and stress history, or paleostress analysis to improve our
- understanding of fracture patterns. Outcrop studies will be devoted to
examining the relation of cleat to fractures in host rocks and sampling of
fractured coal, sandstone, and shale for laboratory study of microstructures and
fabrics. The intent is to produce detailed fracture architecture maps of key

areas.
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Subsurface fracture analysus will be performed mainly on oriented core. usmg

:'macro— and- mlcrotectomc techniques. to analyze fracture density, orientation,

morphology and history. Orlented core may be avallable through mdustry

cooperatlon in a program- of cooperatlve wells. Obwously. the extent of our

' ,ksubs_urface studies will be dlctated‘by the avallabllity of core.

Subtask 2. Current In-Situ_ Stress State

Analy5|s of in-situ stress will depend malnly on publlshed and. mdustry data
Stress state is usuaIIy determlned through mini- hydrauhc fracturing in the well
bore or by analysrs of long- spaced sonic Iogs The former might be done at
selected cooperatlve wells in- conJunctlon with operator hydraulic fracturing

operations, whereas the latter will depend on the availability of sonic logs.

Subtask 3. Ihterpretation andr'ApplicatiOn of Fracture Analysis

~Results of the surface analysis will be related”to the regional structural '

elements and tested for compatibility W|th the -analyses of paleo stress,

- subsurface fracturmg and modern stress state. Fracture architecture as a

control on gas produc1b|I|ty WI|| be tested by relating |t to gas productron and

.,dlstnbutlon in each basm

Task V. Assessment of Cooperative Research Opportunities in Industry Wells

- ‘Opportun'ities ‘may arise in conjunction with. current industry activity in

“coalbed methane resource areas to collect ‘data that advance our understanding

of  coalbed ‘gas‘production mechanisms. ~Such data may include core, well ‘logs.
desorption test results, and water samples. As part of this project. these data:
would be sought and anaIyzed to meet the objectives defined in previous tasks.

Data collectlon could. be supported on-site by project staff, prlmarlly

'subcontractor geologic survey staff, such as the Colorado Geologlcal Survey ’,

which has the capability to preserve coal samples for later desorption testing.

’::Local knowledge of coalbed methane resource development on the part of the
: ‘Geological SUrvey of Alabama and the Colorado Geological Survey would be
_»combmed with momtormg of planned activity to identify cooperatlve data

‘collection opportunities. AIthough financial support for coring and new, or-more -
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~extensive, well ,Iogging suites is not a part of this propdsal, -efforts will be

made to offer analytical and interpretive support that might encourage operators

to collect data where specific needs are identified during the proposed research.

A further component of cooperative research opportunities may arise in

" multiresource basins, such as the Piceance Creek and San Juan Basins. where

coalbed methane resources are in stratigraphic proximity to low-permeability gas

sandstones. Because other Gas Research Institute supply prog.rams address
‘tight gas sandstone resources, it would be feasible to coord,inat'e ‘cooperative
weII‘OpporfUnities, between those provgyrams in the evaluation of coalbéd:gas
proddction mechanisms. Operaior contacts that have been established on
~ behalf of GRI in tight gas sandstone programs would be a starﬁng point for

further potential collaborative efforts.

Task VI. Support of‘Engineering and Ecbnomic Analyses

The geology of gas-rich coalbeds ahd the cha'racter of surrounding

‘ sandsfbnes form the physical framework for coalbed methane product_i_on. N

However, in _'add"it‘ion to coalbed geology. engineering considerations and

economic limitations determine the viability of developing the resource potential
of coalbed methane as part of the U.S. domestic gas supply. It is recognized

that other technical contractors to GRl may require input on the geologic

framework to develop optimum -engineering practices and to perform economic .

analyses on regional and national levels. The task of supporting these other
efforts will be carried out in a timely manner as part of the proposed research
to ensure that these other technical efforts fully benefit from results of the

- geologic studies. - In addition, 'ehgineering information, such as well drilling and

completion _techniques. and p,roduc‘tion data available from other GRI contractors

‘and coalbed operators will be related to the geologic history, depositional

‘systems, reservoir characteristics, coal quality, and gas content information

derived from this study. .
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‘Task VII. Documentation

Throughout the contract period, representative maps, cross sections, and
other displays will be selected for drafting and reproduction, and. with
appropriate text, will be included in quarterly reports, in articles in the
“Quarterly Review of Methane from Coal Seams Technology.” and in
documentation for GRI program managers and advisory boards. Topical reports
(at least two during the contract period) will be prepared. as agreed upon by
GRI and the Bureau of Economic Geology. An annual technical report at the
end of the first year of stUdy and a final technical report at the end of the‘
two-year Phase | program will be prepared. Outside papers and presentations
will be prepared for appropriate forums, such as the SPE/GRI/DOE
Unconventional Gas Technology Symposia and Annual Meetings of the American

Association of Petroleum Geologists.
POTENTIAL BENEFITS OF PROPOSED RESEARCH

Although an estimated 500 Tcf of coalbed methane exist in the continental United
States, these resources are less than fully exploited because the technology required
for exploitation is in its infancy: geologic controls on occurrence and producibility are
poorly known. The goals of this ‘study are to identify the geologic parameters
controlling coalbed methane occurrence and producibility and to integrate the findings,
formulating exploration models for two basins. Benefits of the models will be reduced
cost of exploration and optimized production by guiding future exploration efforts.
Successful exploration and production of this under-utilized resource will result in an

assured supply of natural gas at reasonable cost.

TIME FRAME AND DELIVERABLES

The period of proposed research is from May 15, 1987, to May 15, 1989.
Expected time distribution of tasks is illustrated in figure 7. including the time frame
of documentation (Task VII). The primary deliverable during the first year will be an
annual report; topical reports will be generated in the second year on topics to be
agreed upon by the Bureau and GRI. Such reports could either address a technical

aspect of the proposed research, such as the depositional systems framework,
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hydrostratigraphy, or fracture analysis across both basins, or could focus more closely
on one basin. At least two topical reports will be wrltten and submitted (fig. 7).
The Bureau of Economic Geology would have primary responsibility for report
preparation to GRI specifications using the contributions of subcontractors. Additional
documentation will be in the form of outside publications and within the ‘puincation

series of the state geological surveys involved in this proposed investigation.

Full consultation will be maintained with GRI and other contractors involved in
coalbed methane research with respect to reporting requirements.  The work plan will
remain flexible to make adjustments as the work progresses and additional information
is derived. New insights could potentially suggest revisions of the timing of the
topical reports. The Bureau will coordinate all subcontractor contributions to monthly

and quarterly reports.
MANAGEMENT PLAN

The project will be managed by the administrative organization of the Bureau of
Economic Geology (BEG). Dr. W. L. Fisher, Director. Dr. R. J. Finley, BEG, will
provide technical ‘supervisi’on and will spend 10 percent time on the project.
Dr. Finley serves as Program Dibrector for Gas Resources for the Bureau. Dr. W. B.
Ayers, Jr., will act as project manager and will spend 100 percent time on the
project. The subcontract with the Colorado Geological Survey will be supervised by
Mr. L. R. Ladwig, Chief of the Mineral Fuels Section. The subcontract with the
Geological Survey of Alabama and the Department of Geology at the University of
Alabama will be supervised by Mr. Gary V. Wilson, Assistant State Oil and Gas
Supervisor and Chief of the Geology Division, Geological Survey of Alabama/State Oil
and Gas Board.

Interaction with closely related research on tight gas sandstones will be
maintained by Dr. Finley. Currently, this research overlaps coalbed methane resource
areas in the Piceance Creek Basin of Colorado. Should future emphasis in tight gas
sandstones and coalbed methane shift and subsequently coiﬁcide in another basin,
such as the San Juan Basin of New Mexico., support and coordination will be
developed with the appropriate state geological agency, such as the New Mexico

Bureau of Mines & Mineral Resources, for central and southern San Juan Basin.
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Coordination with GRI will be throdgh monthly and quarterly progress reports,
topical and annual reports, and through contractors’ meetings and periodic reports to
advisory boards, as GRI may request. Statements of the facilities and capabilities of

the Bureau of Economic Geology and the Geological Survey of Alabama are attached.
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National Science Foundation Traineeship, Syracuse University, 1967-1969
Ward Medal in Geology, City College, The City University of New York, 1967
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COMMITTEE ACTIVITIES
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Panhandle, a report on the progress of nuclear waste isolation feasibility
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SPECIAL LECTURING

Workshop

Co—Instructor, "Tlght Gas Sandstone Core Workshop," for The Umver51ty of
Texas at Austin, Continuing Engmeermg‘ Education D1v151on, 1986

Co-Instructor, "Core Workshop:  Travis Peak (Hosston) Formatlon, East
Texas," for the Shreveport Geologlcal Society, 1985 -

Geologlcal Socletles and Conferences

"Innovatxons in Geologic Reserv01r Research: Future Directions in Gas
Supply," to the Gas Research Institute Board of ‘Directors and Joint
Advisory Couneil, Chicago, Illinois, 1985..

"Regional Depositional Framework, Reservoir Character, and Rock Properties
of the Travis Peak (Hosston) Formation, East Texas," to the East Texas.
. Geological Soc1ety, Tyler, Texas, 1985

"Geological Basis of Reservoir Charaecterization," keynote address- for. the
Geological and Petrophysical Basis session of the Reservoir Characteri-
zation Conference, sponsored by National Institute for Petroleum and
Energy Research, Dallas, Texas, 1985. ' :

"Depositional Framework, Reservoir Character, and Rock Properties of the
Travis Peak (Hosston) Formation, East Texas Basin," July 1985 to the
Dallas Geological Society, September 1985 to the Friends of the
Mesozoic, Houston, Texas, and November 1985 to the Shreveport Geo-
logical Society. :

Texas Natural Resources Information System T
‘Co;Instructor,‘ "Digital It_nage Processing Wdrkshop,"‘ 1984.
Instructor, "Landsat Image Interpretation‘ Short Course,' 1981.

Co-Instructor, "Fundamentals of Remote Sensing," 1979."

Society of Petroleum Engineers

| Lecturer; "Environment of deposition as a factor in reservoir properties of
tight gas sandstones," presented to Bryan/College Station Study Group, Gulf
Coast Section, 1984

Field Trips

Co-Leader, "Gulf _‘Coast Uranium," Corpus Christi Geological Society annua_l
fleld trlp, 1980. ’

Co—Leader, "South Texas Uranium Province," Amerlcan ASSOClathl’l of Petro-
~ leum Geologlsts, Energy Minerals Division, natlonal conventlon, Houston,
Texas, 1979. »
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MISCELLANEOUS ACTIVITIES OF A PROFESSIONAL NATURE

Thesis Committees

Susan L. Thompson thesis committee--"Ferron Sandstone Member of the
Mancos Shale: A Turonian mixed-energy deltaic system," M.A. thesis: Austm,
Texas, The University of Texas at Austin, 1985.

Jon R. Jones thesis committee--"Reservoir characterization of Mesaverde
(Campanian) bed load fluvial meanderbelt sandstones, northwestern Colorado,"
M.S. thesis: Austin, Texas, The University of Texas at Austin, 1984.

Richard J. Stancliffe thesis committee--"Vertically stacked barrier island
systems, Sego Sandstone (Campanian), northwest Colorado," M.A. thesis:
Austin, Texas, The University of Texas at Austin, 1984.

, Stephen W. Speer thesis committee--"Clastic depositional systems of the
- Lower Permian Abo Formation, south-central New Mexico," M.S. thesis:
~ Austin, Texas, The University of Texas at Austin, 1983.

Marecie D. Machenberg thesis committee--"Sand dune migration in Monahans
Sandhills State Park, Texas," M.S. thesis: = Austin, Texas, The University of
Texas at Austin, 1982. : ’

Remote Sensing

Invited participant, Regional Conference on the Operational Land Remote
Sensing Program, sponsored by the National Oceanic and Atmospheric
Administration and the Texas Natural Resources Information System, 1981.

Invited participant, Final Review, National Aeronautics and Space Administra-

tion/Bureau of Land Management Joint Remote Sensing Project, Johnson
Space Center, Houston, Texas, 1980.
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1969, Specialty in Vertebrate Ecology.

POSITIONS HELD

State Geologist and 0il1 and Gas Supervisor, 1982-Present.

Professor, Geology, University of Alabama, 1984-Present.

Associate Professor, Geology, University of Alabama, 1979-84.

Assistant Professor, Geology, University of Alabama, 1976-79.

Petroleum Geologist, Mineral Resources Institute, University of Alabama, 1976-
78. S ‘

Petroleum Exploration Geologist, Cities Service Company, Denver, Colorado,
1974-76. ‘ ’ ‘

Field Geologist, Cities Service Company, Port Moller Area, Alaska, 1975.

Well-Site Geologist, Cities Service Company, Cook Inlet, Alaska, 1975.

Research Assistant, Invertebrate Paleontology, Texas A&M University, 1973-74.

Teaching Assistant, Geology, Texas A&M University, 1972-73.

Teaching Assistant, Vertebrate Zoology, Southern I11inois University, 1971-72.

AREAS OF EXPERTISE

Sedimentary Basin Analysis
Stratigraphy :
Biostratigraphy
Environments of Deposition

- RESEARCH EXPERIENCE
Regiona1 geologic framework of the Eastern Gulf Coastal Plain and Eastern Gulf

~ of Mexico area : :
Basin Analysis of the Mississippi Interior Salt Basin
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Stratigraphy and environments of deposition of Mississipian and Pennsylvanian
“strata of the Black Warrior Basin
Depositional systems and lignite resources of the Midway and Wilcox Groups in
Mississippi, Alabama and western Tennessee
Biostratigraphy, stratigraphy, and paleoenvironments of the Upper Cretaceous
~and Paleogene of the Eastern Gulf Coastal Plain
Assessment of geologic factors controlling the economic recovery of Alabama
lignites

EXPERIENCE

Vice-Chairman, U.S. Department of the Interior, Outer Continental Shelf Policy
Advisory Board Committee, 1986-88.

Secretary-Treasurer, Association of American State Geologists, 1986-88.

Co-Chairman, Petroleum Geology Session, Gulf Coast Assoc1at1on of Geological
Societies Annual Meeting, 1986.

Co- -Leader, Energy Minerals of Northwestern Alabama Field Trip, Energy Minerals
Division, American Association of Petroleum Geologists, 1986.

Co-Leader, Upper Cretaceous Field Trip, Southeastern-South-Central Sections,

’ Geological Society of America, 1986.

.Co- Cha1rman, Cretaceous Session, Southeastern-South-Central Sect1ons, Geolog-
“jcal Society of America, 1986.

Co-Principal Investigator for the U.S. Department of the Interior Minerals
Management Service sponsored project, "Regional Geologic Framework and
Petroleum Geology of Miocene Sediments of Alabama Coastal Waters Area and
Adjacent Federal Waters Area," 1985-87.

Editor, Association of American State Geologists Journal, 1984-86.

~ Co-Chairman, Paleontology Session, Southeastern Section, Geological Society of
America, 1985.

President, Gulf Coast Section, Society of Economic Pa1eonto1og1sts and Min-
eralogists, 1984-85.

Co-Chairman, Cretaceous-Tertiary Boundary Sympos1um, South-Central Section,
Geological Society of America, 1984.

Co-Chairman, Paleontology Session, Southeastern-North-Central Sections, Geo-
' logical Society of America, 1984. '
Co-Principal Investigator for the U.S. Department of the Interior Minerals

' Management Service sponsored project, "Regional Jurassic Geologic Frame-
work Study of Alabama Coastal Waters Area and Adjacent Federal Waters
Area," 1983-85.

Co-Leader, Upper Cretaceous Lithostratigraphy and Biostratigraphy in Northeast
Mississippi, Southwest Tennessee and Northwest Alabama Shelf Chalks and
Coastal Clastics Field Trip, Gulf Coast Section, Society of Economic
Paleontologists and Mineralogists, 1983. '

Co-Chairman, Microfossils of the Gulf, Caribbean, and Eastern Coastal Plain,.

Southeastern Section, Geological Society of America, 1983. :
Co-Chairman, Petroleum Geology Session, Gulf Coast Association of Geological
Societies Annual Meet1ng, 1982.

~ Co-Leader, Upper Cretaceous in the Lower M1ss1ss1pp1 Embayment of Tennessee

and Mississippi Lithostratigraphy and Biostratigraphy Field Trip, Geolog-
ical Society of America Annual Meeting, 1982.

Chairman, Coal Geology Division ‘Symposium: Gulf Coast Lignites, Geq1ogica1‘

, Society of America Annual Meeting, 1982.

Chairman, Energy in Alabama Conference, 1982.

Co-Leader, Paleogene of Alabama Field Trip, Internat1ona1 Geological Correla-
' tion Program Field Tr1p, 1982.
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Co-Chairman, Symposium on the Adaptive Strategies of Shallow Water Faunas,
- Southeastern-Northeastern Geological Society of America Annual  Meeting,
1982. - _

.Principal Investigator for the Alabama School of Mines and Energy Development
sponsored project, "Assessment of the Economic Potential of the Tertiary
Lignites of Alabama," 1981-82. -

Co-Principal Investigator for the Department of Interior, Office of Surface
Mining sponsored project, "An Evaluation of the Engineering Properties
and Lignite Resources of the Wilcox Group (Lower Eocene) in Mississippi,
west Tennessee and Alabama," 1981-82.

Chairman, Conference on the Petroleum Geology of Alabama, 1981. ,

Co-Chairman, Core Workshop on Petroleum Producing Reservoirs in Alabama, 1981.

Co-Leader, Black Warrior Basin Field Trip, Conference on the Petroleum Geology
of Alabama, 1981. ‘ _

Co-Chairman, Stratigraphy Session, Southeastern Geological Society of America
Annual Meeting, 1981. A

President, Alabama Geological Society, 1980-81.

Principal Investigator for the Alabama School of Mines and Energy Development

- sponsored project, "Assessment of the Economic Potential of the Tertiary
Lignites of Southeast Alabama," 1980-81.

Co-Principal Investigator for the Department of Interior, Office of Surface
‘Mining sponsored project, "Depositional Systems and Lignite Resources of
the Naheola Formation and Wilcox Group in Mississippi, Alabama and Ten-
nessee," 1980-81.

Coordinator, American Association of Petroleum Geologists Lecturers, Univer-
sity of Alabama, 1979-81. : .

Coordinator, North American Cenomanian Map Project, International Geological
Correlation Project, 1979-81.

Participant, International Geological Congress, 1980.

Chairman, Coal and Lignite Geology Session, Southeastern Geological Society of
America Annual Meeting, 1980.

Co-Chairman, Petroleum Geology Session, Gulf Coast Association of Geological
Societies Annual Meeting, 1980.

Principal Investigator for the Department of Interior, Office of Surface Min-
ing sponsored project, "Assessment of Geologic Factors Controlling the
Economic Recovery of Alabama Deep-Basin Lignite," 1979-80.

Principal Investigator for the U.S. Geological Survey sponsored project, "Ele-
vation Data for Upper Cretaceous Strata along the Tennessee-Tombigbee
Waterway, western Alabama and eastern Mississippi," 1979-80.

Representative, northern Alabama, Gulf Coast Association of Geological Soci-
eties, 1979-80. ‘

Co-Principal Investigator for the Department of Energy sponsored project,
"Assessment of the Geothermal/Geopressure Potential of the Gulf Coastal
Plain of Alabama," 1978-79. : o _ :

Principal Investigator for the Alabama School of Mines and Energy Development
sponsored project, "Determination of an Exploration Model for Prospecting
for Lignite in the Alabama Coastal Plain," 1978-79.

Organizer, Mineral and Petroleum Resources Curriculum Program for Geologists,
University of Alabama, 1978-79.

Research Scientist for the U.S. Geological Survey sponsored project, "Upper
Cretaceous Geology of the Tennessee-Tombigbee Waterway, western Alabama
and eastern Mississippi," 1978-79. :

Principal Investigator for the Alabama State 0i1 and Gas Board sponsored
project, "Determination of the Environments of Deposition of the Upper

~Jurassic Carbonates in South Alabama," 1977-78.
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Principal Investigator for the Alabama Mineral Resources Institute sponsored
.project, "Upper Cretaceous Sandstone Environment - Interpretation for En-
~hanced Petroleum Exploration in Alabama," 1977-78.

. Coordinator, Proposal Writing for .Fossil Fuels Research Projects, Mineral Re-

sources Institute, 1977-78.

Onshore Petroleum Exploration Geologist, Alaska Peninsula Area, Alaska, Cities
Service, 1976-77.

Offshore Petroleum Exploration Geologist, Bering Sea, Cities Service, 1975- 76.

Coordinator, Biostratigraphic and Paleoenvironmental Data for Offshore Cali-
fornia Lease Sale, Cities Service, 1974-75.

Field Geologist, Stratigraphic Mapping of the Port Moller Area, Alaska Penin-
sula, Cities Service, 1975.

Well-Site Geologist, Tertiary Gas Play, Cook Inlet, Alaska, Cities Service,
1975.

Research Assistant, Pacific Pliocene-Miocene Molluscan Assemblages, Texas A&M
University, 1973 74.

Teaching Assistant, General Geology, Texas A&M Un1vers1ty, 1972-73. _

Teaching Assistant, Vertebrate Zoology, Southern I11inois University, 1971-72.

Head, Biology Program, North Greene High School, White Hall, I1linois, 1970-

- Biology and Earth Science Teacher, North Greene High School, White Hall, I11i-

" nois, 1969-71.
Laboratory Instructor, General Biology, Albright College, 1968-69.

COURSES TAUGHT AT UNIVERSITY OF ALABAMA

Paleoecology

Biogeology

Biostratigraphy (Planktic Foraminifera)
Micropaleontology (Benthic Foraminifera)
Stratigraphy

Petroleum Geology

Sedimentary Basin Analysis

INVITED LECTURES

Surface Coal Mining sponsored by Division of Continuing Education, University
of Alabama, 1977.

An Introduction to Practical Energy Systems sponsored by Alabama A&M Univer-
sity, 1978.

Upper Jurassic Petroleum Geology of Southwest Alabama, Mississippi Geological
Society, 1980.

UpperlduIass1c Regional Strat1graphy in Alabama, Lafayette Geological Soc1ety,
98

Upper Jurassic Geology of Southwest Alabama, Arco 0i1 and Gas, 1982.

‘Paleogene of Alabama, Exxon Corporation, 1982.

Petroleum Geology of South Carlton Field of Alabama, Mississippi Geological
Society, 1982.

Petroleum Potential of Southwest Alabama, University of South Alabama, 1982.

Black Warrior Basin 0il and Gas Potential, sponsored by Un1vers1ty of Missis-
sippi, 1982. '

Petroleum Geology of Alabama, Auburn University, 1982.

Alabama Lignite, sponsored by Alabama Department of Energy, 1982.

Energy in Alabama, sponsored by U.S. Department of Energy, 1982.
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Pa]eogene Biostratigraphy of Alabama, Florida State University, 1982.

‘011 -and Gas Potential of Southwest Alabama, Houston Geological Society, 1983.

Hatter's Pond Field, Shreveport Geological Society, 1983.

. Petroleum Geology of the B1ack Warrior Basin of Alabama, M1SS1ss1pp1 Geolog-

ical Society, 1983.

Petroleum Potential of Alabama, A1abama Petroleum Council, 1983.

0i1 and Gas Potent1a1 of the Black Warrior Basin, Alabama Petroleum Inst1tute,
1983.

0i1 and Gas Resources of Alabama, Mid-Continent 0i1 and Gas Assoc1at1on, Mis-
sissippi-Alabama Division Annual Meeting, 1983.

Energy and Mineral Resources of the Tennessee-Tombigbee Rivers Area, sponsored
by Tennessee-Tombigbee Waterway Development Authority, 1983.

Norph]et Hydrocarbon Potential of Southwest and Offshore Alabama, M1ss1ss1pp1

Geological Society, 1984.

Petroleum Geology of the Norphlet Format1on of Offshore Alabama, Houston Geo-
logical Society, 1985.

0i1 and Gas Potential of Southwest and Offshore Alabama, University of South -
Alabama, 1985.

Hydrocarbon Potential of Offshore Alabama, Auburn University, 1985.

0i1 and Gas Production in Alabama, Mid-Continent 0i1 and Gas Association,
Mississippi-Alabama Division Annual Meeting, 1985.

0i1 and Gas in Alabama, Alabama Petroleum Council, 1985.

0i1 and Gas Development in Alabama, 0i1, Gas and Mineral Law Seminar, Univer-
sity of. A]abama, 1986.

Petroleum trends in the Eastern Gulf of Mexico reg1on, Houston Geo1og1ca1
Society, 1987.

SOCIETY MEMBERSHIPS

Phi Kappa Phi

Sigma Xi

Phi Sigma

Society of Economic Pa]eonto10g1sts and Mineralogists

American Association of Petroleum Geologists

Paleontological Society ‘
Gulf Coast Section of Society of Econom1c Paleontologists and M1nera1og1sts
Alabama Geological Society

North America Micropaleontology Society

International Micropaleontology Society

Cushman Foundation for Foraminiferal Research

HONORS AND AWARDS

“National Council C1tat1on, 1983, Albright College National Council of Alumni,

Parents and Friends.

A. I. Levorsen Petroleum Geology Award, 1980, Gulf Coast Association of Geo-
logical Societies Meeting.

First Best Poster Award 1981, Gulf Coast Association of Geological Societies

Meeting. .

First Best Paper Award, 1980, Gulf Coast Association of Geological Societies
Meeting. ‘

Second Best Paper Award, 1985, Gulf Coast Association of Geological Societies:
Meeting.

Second Best Paper Award, 1982, Gulf Coast Association of Geological Societies.
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Listed in Who's Who in the Southeast.
Listed in American Men and Women of Science.

~Listed in Who's Who in Technology Today.

‘Listed in Who's Who in Frontier Science and Technology.
Getty Scholarship, Texas A&M University.

Crowell Scholarship, Albright College. -

Eagle Scout Scholarship, Albright College.

* THESES SUPERVISED

Foraminiferal biostratigraphy and paleoecology of the Tuscahoma marls (Paleo-
cene) of southwest Alabama. M.S. Thesis by Gary E. Oliver, 1978.

Petrography and environments of deposition of the Carter sandstone (Missis-
sippian) in the Black Warrior Basin of Alabama and Mississippi. M.S.
Thesis by Brian K. Shepard, 1979.

Depositional environments of the Lewis "Sand" (Chester Age) in the Black War-

: rior Basin of Alabama. M.S. Thesis by James W. Holmes, 1980.

Environments of deposition of the Denkman Member of the Norphlet Formation
(Jurassic) in southwest Alabama. M.S. Thesis by Richard P. Wilkerson,
1981. '

Stratigraphy and petrography of the "Brookwood Coal Group" (Pennsylvanian) in
the Black Warrior Basin of Alabama. M.S. Thesis by William M. Katz, 1982.

Biostratigraphic and 1lithostratigraphic correlation of Upper Eocene and Lower
Oligocene strata in Mississippi and Alabama. M.S. Thesis by Laura A.
Waters, 1983. ‘

Hydrocarbon trapping mechanisms in the Carter sandstone (Upper Mississippian)
in the Black Warrior Basin, Fayette and Lamar Counties, Alabama. M.S.
Thesis by Bennett L. Bearden, 1984. :

~ Stratigraphy and environments of deposition of the lower Pride Mountain Forma-

tion (Mississippian) in the Colbert County area, northwest Alabama. M.S.
Thesis by Marcel Di Giovanni, Jr., 1984.

Paleoenvironmental determination of the Upper Cretaceous, lower Tuscaloosa in
the Pollard and South Carlton Field area, southwest Alabama. M S. Thesis
by Joel Wayne Payton, 1984.

Stratigraphy and sedimentology of the Upper Cretaceous, Tombigbee Sand Member
~of the Eutaw Formation, northeastern Mississippi. M.S. Thesis by David D.
~Soens, 1984.

Environments of deposition of the Upper Cretaceous, lower Tusca]oosa sands in

- Pike and Lincoln Counties, Mississippi. M.S. Thesis by Carol W. Bowers,
1986.

-.'Paleoenvironments of the. Gravel Creek Sand Member of the Nanafalia Formation

(Paleocene) in Alabama. M.S. Thesis by George M. Hidle, 1986.

~Paleoecological study of the Gosport Sand (Eocene) in southwest Alabama. M.S.
Thesis by Dorothy B. Swindel, 1986.

Petroleum geology of the Floyd and Pride Mountain sandstone reservo1rs in the
B1ac§ Warrior bas1n of Alabama. M.S. Thesis by Allan D. Keel (in prog-
ress

Trapping mechanisms and hydrocarbon types of the Norphlet Formation of south-
west Alabama. M.S. Thesis by Douglas R. Hall (in progress).

Stratigraphy and depositional environments of the Haynesville Formation in
southwest Alabama. M.S. Thesis by Randy Oglesby (in progress).

Smackover petroleum trapping mechanisms along the Conecuh Ridge, southwestern
Alabama. M.S. Thesis by Thomas J. Powers (in progress).
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Stratigraphy, 1lithofacies relationships, and paleogeography of Oligocene
~(Rupelian and Chattian) strata in:southeastern Mississippi and southern
and offshore Alabama. M.S. Thesis by Berry H. Tew, Jr. (in progress).
'PUBLICATIONS |

Journal Paper§

- Mancini, Ernest A., Depositional environment of the Grayson Formation (Upper
Cretaceous) of Texas, Gulf Coast Assoc. Geol. Socs. Trans. 27:334-351,
1977.

Mancini, Ernest A., and Stephen H. Stow, Preliminary delineation of geologic
trends controlling petroleum accumulation in the Smackover Formation of
southwestern Alabama, Mineral Resources Institute Technical Report No. 3
12 pp., 1977. o ‘ '

Mancini, Ernest A., Origin of micromorph faunas in the geologic record, J.
Paleontol. 52:311-322, 1978. P : ,

Mancini, Ernest A., Origin of the Grayson micromorph fauna (Upper Cretaceous)
of north-central Texas, J. Paleontol. 52:1294-1314, 1978.

Mancini, Ernest A., Foraminiferal paleoecology of the Grayson Formation (Upper
Cretaceous) of Texas, Gulf Coast Assoc. Geol. Socs. Trans. 28:295-311,
1978. ‘ ‘

Mancini, Ernest A., Thomas M. Deeter, and F. Hugh Wingate, Upper Cretaceous
. forearc sedimentation on the Alaska Peninsula, Geology 6:437-439, 1978.
Mancini, Ernest A., Late Albian and early Cenomanian Grayson ammonite biostra-

tigraphy in north-central Texas, J. Paleontol. 53:1013-1022, 1979.

Mancini, Ernest A., Eocene-0ligocene boundary in southwest Alabama, Gulf Coast
Assoc. Geol. Socs. Trans. 29:282-289, 1979. v

Mancini, Ernest A., and D. Joe Benson, Regional stratigraphy of Upper Jurassic
Smackover carbonates of southwest Alabama, Gulf Coast Assoc. Geol. Socs.
Trans. 30:151-165, 1980.

Oliver, Gary E., and Ernest A. Mancini, Late Paleocene planktic foraminiferal
biostratigraphy of the Tuscahoma marls in southwest Alabama, Gulf Coast
Assoc. Geol. Socs. Trans. 30:467-472, 1980.

Mancini, Ernest A., Lithostratigraphy and biostratigraphy of Paleocene sub-
surface strata in southwest Alabama, Gulf Coast Assoc. Geol. Socs. Trans.
31:359-367, 1981.

Mancini, Ernest A., and D. Joe Benson, Smackover carbonate petroleum geology
in southwest Alabama, 0il. and Gas Journal 79:266-275, 1981.

Mancini, Ernest A., and Gary E. Oliver, Late Paleocene planktic foraminifers
from the Tuscahoma marls of southwest Alabama, Micropaleontology 27:204-
225, 1981.

Mancini, Ernest A., and J. Wayne Payton, Petroleum geology of South Carlton
field, lower Tuscaloosa "Pilot Sand," Clarke and Baldwin Counties,  Ala-
bama, Gulf Coast Assoc. Geol. Socs. Trans. 31:139-147, 1981.

Mancini, Ernest A., Upper Jurassic petroleum geology of southwest Alabama,
Proceedings on the Second Symposium on the Geology of the Southeastern
Coastal Plain, Georgia Geologic Survey Information Circular 53:76-87,
1982. : _ :

Mancini, Ernest A., Foraminiferal population changes in a shallow, epiconti- -
nental marine carbonate-claystone sequence: Main Street-Grayson Interval
(Cretaceous), north-central Texas, Proceedings of the Third North Amer-
ican Paleontological Convention, Volume 2, p. 353-358, 1982.
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Mancini, Ernest A., Early Cenomanian cephalopods from the Grayson Formation of
-north-central Texas, Cretaceous Research 3:241-259, 1982.

~Mancini, Ernest A., and J. Wayne Payton, A look at lower Tuscaloosa petroleum

- ~potential in southwest Alabama, 011 and Gas Journal 80:105-110, 1982.

Benson, D. Joe and Ernest A. Mancini, Petrology and reservoir characteristics
of the Smackover Formation, Hatter's Pond Field; implications for Smack-
over exploration in southwestern Alabama, Gulf Coast Assoc. Geol. Socs.
Trans. 32:67-75, 1982. ' : ,

Gibson, Thomas G., Ernest A. Mancini, and Laurel M. Bybell, Paleocene to
Middle Eocene stratigraphy of Alabama, Gulf Coast Assoc. Geol. Socs.
Trans. 32:449-458, 1982.

Oliver, Gary E., and Ernest A. Mancini, Late Paleocene planktic foraminiferal
biostratigraphy of the Tuscahoma marls in southwest Alabama, in Biostra-

tigraphy and Paleoecology of Gulf Coast Cenozoic Foraminifera, p. 85-90,

1982. ' -

Russell, Ernest E., Don M. Keady, Ernest A. Mancini, and Charles C. Smith,
Upper Cretaceous in the Lower Mississippi Embayment of Tennessee and Mis-
sissippi: lithostratigraphy and biostratigraphy, Field Trip Guidebook for

- the 1982 Annual Meeting of the Geological Society of America, 50 p.,
1982. ,
Smith, Charles C., and Ernest A. Mancini, Upper Cretaceous biostratigraphy, in

-Upper ‘Cretaceous in the Lower Mississippi Embayment of Tennessee and Mis-

~sissippi: Lithostratigraphy and Biostratigraphy, Field Trip Guidebook for

the 1982 Annual Meeting of the Geological Society of America, p. 15-26,

1982. :

Waters, Laura A., and Ernest A. Mancini, Correlation of Upper Eocene and Lower
Oligocene strata in Mississippi and Alabama, Gulf Coast Assoc. Geol.
Socs. Trans. 32:303-307, 1982.

Mancini, Ernest A., Depositional setting and characterization of the deep-
basin Oak Hil1l Tignite deposit (middle Paleocene) of southwest Alabama,
Gulf Coast Assoc. Geol. Socs. Trans. 33:329-337, 1983.

Mancini, Ernest A., Bennett L. Bearden, James W. Holmes, and Brian K. Shepard,
Geology of Alabama's Black Warrior Basin, 0il and Gas Journal 81:147-154,
1983. ' :

Deeter, Thomas M., Frederick H. Wingate, and Ernest A. Mancini, Upper Creta-
ceous sedimentation on the Alaska Peninsula, Journal of the Alaska Geol.
Soc. 3:19-23, 1983. . :

Russell, Ernest E., Don M. Keady, Ernest A. Mancini, and Charles C. Smith,
Upper Cretaceous lithostratigraphy and biostratigraphy in northeast Mis-
sissippi, southwest Tennessee, and northwest Alabama shelf chalks and
coastal clastics, Field Trip Guidebook for Gulf Coast Section, Society of
Economic Paleontologists and Mineralogists, 71 p., 1983.

Smith, Charles C., and Ernest A. Mancini, Calcareous nannofossil and plank-

‘tonic foraminiferal biostratigraphy, in Upper Cretaceous 1lithostratig-
raphy and biostratigraphy in northeast Mississippi, southwest Tennessee,
and northwest Alabama shelf chalks and coastal clastics, p. 15-27, 1983.

Mancini, Ernest A., Biostratigraphy of Paleocene strata in southwest Alabama,
Micropaleontology 30:268-291, 1984. v

Mancini, Ernest A., Robert M. Mink, and Bennett L. Bearden, Petroleum geology
of the Norphlet Formation (Upper Jurassic), southwest and offshore Ala-
bama, 0il and Gas Journal 82:147-150, 1984.

Mancini, Ernest A., Robert M. Mink, and Bennett L. Bearden, Paleoenvironments
and hydrocarbon potential of the Upper Jurassic Norphlet Formation of
southwestern and offshore Alabama, Gulf Coast Assoc. Geol. Socs. Trans.
34:151-135, 1984. :
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Benson, D. Joe, and Ernest A. Mancini, Porosity development and reservoir
Characteristics of the Smackover Formation in southwest Alabama, in
Ju;assic of the Gulf Rim, proceedings of the 3rd Ann. Research Conf., p.
1-17, 1984. : :

Mancini, Ernest A., and Robert M. Mink, Petroleum production and hydrocarbon
potential of Alabama's coastal plain and territorial waters, in Habitat
of 0il and Gas in the Gulf Coast, Proc. of the 4th Ann. Research Conf.,
p. 43-60, 1985. » _

Mancini, Ernest A., Robert M. Mink, and Bennett L. Bearden, Upper Jurassic
Norphlet hydrocarbon potential along the regional peripheral fault trend
in Mississippi, Alabama, and the Florida panhandle, Gulf Coast Assoc.
Geol. Socs. Trans. 35:225-232, 1985.

Mancini, Ernest A., Robert M. Mink, Bennett L. Bearden, and Richard P.
Wilkerson, Norphlet Formation (Upper Jurassic) of southwestern and off-
shore Alabama: environments of deposition and petroleum geology, Am.
Assoc. Petroleum Geologists Bull. 69:881-898, 1985.

Bearden, Bennett L., and Ernest A. Mancini, Petroleum geology of the Carter

sandstone - (Upper Mississippian) in the Black Warrior Basin of Alabama,
Am. Assoc. Petroleum Geol. Bull. 69:361-377, 1985.

Mink, Robert M., Bennett L. Bearden, Ernest A. Mancini, Regional Jurassic geo-
logic framework of Alabama coastal waters area and .adjacent federal
‘waters area, State 0il and Gas Board of Alabama 0i1 and Gas Report 12, 58
p., 1985.

- Mancini, Ernest A., Upper Eocene and Tower 0Oligocene strata in southwestern

Alabama, U.S.A., in Terminal Eocene Events, Elsevier Science Publishers,
p. 181-187, 1986. ' : '
Mancini, Ernest A., and Charles W. Copeland, St. Stephens Quarry (Lone Star
Cement Company Quarry), St. Stephens, Washington County, Alabama, where a
near complete Oligocene section, including the Eocene-0ligocene boundary,

is exposed, Geol. Soc. America Centennial Field Guide--Southeastern . -

Section 6:373-378, 1986.

Mancini, Ernest A., Robert M. Mink, and Bennett L. Bearden, Upper Jurassic
Norphlet - petroleum potential--on and off Mississippi, Alabama and
Florida, 0i1 and Gas Journal 84:142-148, 1986.

Mancini, Ernest A., Robert M. Mink, and Bennett L. Bearden, Integrated geolog-
ical, geophysical and geochemical interpretation of Upper Jurassic petro-
leum trends in the eastern Gulf of Mexico, Gulf Coast Assoc. Geol. Socs.
Trans. 36:219-226, 1986. . ‘

Mancini, Ernest A., and Laura A. Waters, Planktonic foraminiferal biostratig-
raphy of upper Eocene and lower Oligocene strata in southern Mississippi
and southwestern and south-central Alabama, Jour. Foraminiferal Research
16:24-33, 1986.

. Copeland, Charles W., and Ernest A. Mancini, Cretaceous-Tertiary boundary

southeast of Braggs, Lowndes County, Alabama, Geol. Soc. America
Centennial Field Guide--Southeastern Section 6:369-372, 1986.

Tew, Berry H., and Ernest A. Mancini, Energy minerals of northwestern Alabama,
Field Trip Guidebook for Energy Minerals Division, American Association
of Petroleum Gelogists 1986 Annual Meeting, 44 p., 1986.

Mink, Robert M., Richard P. Hamilton, Bennett L. Bearden, and Ernest A.
Mancini, Determination of recoverable natural gas reserves for the
Alabama coastal waters area, State 0il and Gas Board of Alabama 0il and
Gas Report 13, 74 p., 1987. :

Mancini, Ernest A., Robert M. Mink, Bennett L. Bearden, and Richard P.
Hamilton, Recoverable natural gas reserves from the Jurassic Norphlet
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- Formation, Alabama coastal waters area, Gulf Coast. Assoc. Geol. Socs.
Trans. (in press).
Mancini, Ernest A., Berry H. Tew, and Laura A. Waters, Eocene-0Oligocene
-boundary ~in southeastern Mississippi and southwestern ~Alabama: A
stratigraphically condensed section of a Type 2 depositional sequence,
Cushman Foundation Occasional Papers (in press) ' -

Published Abstracts

Mancini, Ernest A., Grayson micromorph fauna (Late Cretaceous), Geol. Soc.
America, Abs. with Programs (Ann. Mtg.), v. 7, no. 2, p. 12, 1975.
Mancini, Ernest A., Depositional environment of the Grayson Formation (Upper
Cretaceous, Texas) based on sediment geochemistry, microfauna, and macro-
fauna trophic structure, diversity, and age distribution, Am. Assoc. of
Petroleum Geologists and Soc. of Econ. Paleont. and Mineralog. (Ann.
~ Mtg.), Abs., v. 2, p. 46-67, 1975.
~ Mancini, Ernest A., Ammonite and planktonic foraminiferal biostratigraphic
zonation for the Grayson interval (Upper Albian to Lower Cenomanian) of
north-central Texas, Geol. Soc. America, Abs. with Programs (Ann. Mtg.),
v. 8, no. 1, p. 53, 1976. - :
Mancini, Ernest A., Paedomorphism in Upper Cretaceous oyster populations of
‘Texas, Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 9, no. 2,
p. 163, 1977. : -
Mancini, Ernest A., Depositional environment of Grayson Formation (Upper Cre-
taceous) of Texas, Am. Assoc. Petroleum Geol., v. 61, p. 1541-1542, 1977.
Mancini, Ernest A., and Thomas M. Deeter, Alaska Peninsula Upper Cretaceous
forearc deposition, Am. Assoc. Petroleum Geol. Bull., v. 61, p. 811,
1977.
Mancini, Ernest A., Microfaunal paleoecology of the Grayson Formation (Upper
Cretaceous) of Texas, Geol. Soc. America, Abs. with Programs (Ann. Mtg.),
v. 10, no. 4, p. 174-175, 1978. ,
Mancini, Ernest A., Foraminiferal paleoecology of the Grayson Formation (Upper
: Cretaceous) of Texas, Am. Assoc. Petroleum Geol., v. 62, p. 1761, 1978.
Mancini, Ernest A., Geologic trends and processes controlling petroleum accu-
mulation in the Smackover Formation (Upper Jurassic) of southwest Ala-
bama, Second Symposium on the Geology of the Southeastern Coastal Plain,
Abs. with Programs, p. 16-17, 1979. -

Mancini, Ernest A., Eocene-Oligocene boundary in southwest Alabama, Geol. Soc.
America, Abs. with Programs (Ann. Mtg.), v. 11, no. 4, p. 188, 1979.
Mancini, Ernest A., Recognition of micromorph faunas occurring in Washita

~strata, Am. Assoc. Petroleum Geol. Bull., v. 63, p. 490, 1979.
‘Mancini, Ernest A., Eocene-Oligocene biostratigraphy in southwest Alabama, Am.

. Assoc. Petroleum Geol. Bull., v. 63, p. 1607, 1979.

‘Mancini, Ernest A., Paleoenvironments of the lignite-bearing strata in south-
west Alabama, Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 12,

- no. 4, p. 183, 1980. ,
Mancini, Ernest A., Early Cenomanian biostratigraphy in the northwestern Gulf
- of Mexico region of the United States, 26th International Geological Con-
gress, Abstracts, Paris, France, p. 175, 1980. ’

Mancini, Ernest A., Models for the recognition of micromorph faunas occurring
in the geologic record, 26th International Geological Congress, Ab-
stracts, Paris, France, p. 255, 1980. ‘

Mancini, Ernest A., Stratigraphy and characterization of deep-basin Tertiary
lignites in southwest Alabama, Geol. Soc. America, Abs. with Programs
(Ann. Mtg.), v. 12, no. 7, p. 475, 1980.
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Mancini, Ernest A., and D. Joe Benson, Regional stratigraphy of Upper Jurassic

Smackover carbonates of southwest Alabama, Am. Assoc.  Petroleum Geol.
‘Bull., v. 64, p. 1563, 1980.

~ Mancini, Ernest A., Charles C. Smith, J. Wayne Payton, Geologic age and envi-
ron- ment of deposition of the "Pilot Sand" and "Marine Shale," Tusca-
loosa Group, South Carlton Field, south Alabama, Gulf Coast Sec. Soc.
Econ. Paleont. Mineralog. 1st Ann. Res. Conf., p. 24-25, 1980. :

Oliver, Gary E., and Ernest A. Mancini, Late Paleocene planktic foraminiferal
biostratigraphy of the Tuscahoma marls in southwest Alabama, Am. Assoc.
Petroleum Geol. v. 64, p. 1565-1566, 1980. '

Mancini, Ernest A., Characterization and stratigraphy of the Oak Hill lignite
(Paleocene) in southwest Alabama, Geol. Soc. America, Abs. with Programs
(Ann. Mtg.), v. 13, no. 1, p. 29, 1981.

Mancini, Ernest A., Paleogene planktic foraminiferal biostratigraphy in south-
west Alabama, Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 13,
no. 7, p. 502, 1981. '

Mancini, Ernest A., Lithostratigraphy and biostratigraphy of Paleocene sub-
surface strata in southwest Alabama, Am. Assoc. Petroleum Geol. Bull., v.
65, p. 1691, 1981. ‘

Mancini, Ernest A., James W. Holmes, and Brian K. Shepard, Petroleum geology
of a southern Appalachian Foreland .Basin: Black Warrior Basin of Alabama,
Am. Assoc. Petroleum Geol. Bull., v. 65, p. 1666, 1981. ,

Mancini, Ernest A., and J. Wayne Payton, Petroleum geology of South Carlton
field, Tower Tuscaloosa "Pilot Sand," Clarke and Baldwin Counties, Ala-
bama, Am. Assoc. Petroleum Geol. Bull., v. 65, p. 1678, 1981. '

Benson, D. Joe, Ernest A. Mancini, and Richard P. Wilkerson, Hatter's Pond
Field: A complex combination trap in the Smackover and Norphlet Forma-
tions (Upper Jurassic), southwest Alabama, Am. Assoc. Petroleum Geol.
Bull., v. 65, p. 899, 1981.

Smith, Charles C., Ernest A. Mancini, and Charles W. Copeland, Jr., Prelim-
inary Report on Upper Cretaceous geological studies along the Tombigbee
River, western Alabama and eastern Mississippi, Geol. Soc. America, Abs.
with Programs (Ann. Mtg.) v. 13, no. 1, p. 34, 1981. :

Mancini, Ernest A., Foraminiferal population changes in a shallow epiconti-
nental marine clastic-carbonate sequence: Washita Group (Albian-Ceno-
manian), north-central Texas, Geol. Soc. America, Abs. with Programs
(Ann. Mtg.), v. 14, nos. 1 and 2, p. 37, 1982.

Mancini, Ernest A., Deep-basin Tertiary Oak Hil1l lignite resources of south-
west Alabama, Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 14,
no. 7, p. 554-555, 1982.

Mancini, Ernest A., Paleocene biostratigraphy in southwestern Alabama, Geol.
Soc. America, Abs. with Programs (Ann. Mtg.), v. 14, no. 7, p. 555, 1982.

Mancini, Ernest A., Foraminiferal population changes in a shallow, epiconti-
nental marine claystone-carbonate sequence: Grayson Formation (Creta-
ceous), north-central Texas, J. Paleontol. Supplement, v. 56, p. 18,
1982. '

Mancini, Ernest A., Richard P. Wilkerson, and Janyth S. Tolson, Stratigraphy
and hydrocarbon potential of Upper Jurassic formations in northeastern
Gulf of Mexico area, Am. Assoc. Petroleum Geol. Bull., v. 66, p. 598-599,
1982. .

Benson, D. Joe, and Ernest A. Mancini, Petrology and reservoir characteristics
of the Smackover Formation, Hatter's Pond Field: implications for Smack-
over exploration in southwestern Alabama, Am. Assoc. Petroleum Geol.
Bull., v. 66, p. 1424, 1982. ‘

65



MANCINI - PAGE 12

Benson, D. Joe, and Ernest A. Mancini, Porosity development and reservoir
—characteristics of the Smackover Formation in south Alabama, Gulf Coast
-Sec., Soc. Econ. Paleont. Mineralog. 3rd Ann. Res. Conf., p. 11-12, 1982.

Gibson, - Thomas G., Ernest A. Mancini, and Laurel M. Bybell, Paleocene to
' Middle Eocene stratigraphy of Alabama, Am. Assoc. Petroleum Geol. Bull.,

v. 66, p. 1430, 1982.

Waters, Laura A., and Ernest A. Mancini, Lithostratigraphy and biostratigraphy
of Upper Eocene and Tower Oligocene strata in southwest Alabama and
southeast Mississippi, Am. Assoc. Petroleum Geol. Bull., v. 66, p. 1439,
1982. :

Mancini, Ernest A., Depositional setting and characterization of deep-basin
Oak Hi11 Tlignite deposits (middle Paleocene) of southwest Alabama, Am.
Assoc. Petroleum Geol. Bull., v. 67, p. 1468, 1983.

Mancini, Ernest A., Bennett L. Bearden, James W. Holmes, and Brian K. Shepard,
Mississippian Carter and Lewis sandstone petroleum geology of the Black
Warrior Basin of Alabama, Am. Assoc. Petroleum Geol. Bull., v. 67, p.
508-509, 1983.

Mancini, Ernest A., and John H. Masingill, Petroleum production and potential

of Alabama's coastal plain and territorial waters, Gulf Coast Sec., Soc.

Econ. Paleont. Mineralog. 4th Ann. Research Conf., p. 27-28, 1983.

Mancini, Ernest A., Charles C. Smith, and Ernest E. Russell, Upper Cretaceous

“biostratigraphy of western Alabama and eastern Mississippi, Geol. Soc.
America, Abs. with Programs (Ann. Mtg.), v. 16, no. 3, p. 178, 1983.

Mancini, Ernest A., Charles C. Smith, and Ernest E. Russell, Cretaceous-Ter-
tiary boundary in southwest Alabama and southeast Missis$ippi, Geol.
Soc. America, Abs. with Programs (Ann. Mtg.), v. 15, no. 6, p. 634, 1983.

Mancini, Ernest A., Laura A. Waters, and Dorothy B. Swindel, Paleocene and
Eocene biostratigraphy of southwestern Alabama, Geol. Soc. America, Abs.
with Programs (Ann. Mtg.) v. 15, p. 59, 1983.

Waters, Laura A., and Ernest A. Mancini, Upper Eocene-Lower Oligocene for-

‘ aminiferal biostratigraphy and palececology in the eastern Gulf Coast
region, Am. Assoc. Petroleum Geol. Bull., v. 67, p. 567, 1983.

Waters, Laura A., and Ernest A. Mancini, Upper Eocene and Lower Oligocene for-
aminiferal population changes in the eastern Gulf Coastal region, Geol.
Soc. America, Abs. with Programs (Ann. Mtg.), v. 15, p. 107, 1983.

Mancini, Ernest A., Paleocene 1lignite deposits of southwest Alabama, Am.
Assoc. Petroleum Geol. Bull. v.. 68, no. 4, p. 502, 1984.

Mancini, Ernest A., Upper Cretaceous planktonic foraminiferal biostratigraphy

' of western Alabama and eastern Mississippi, Geol. Soc. of America Ab-
stracts with Programs, v. 16, no. 6, p. 583, 1984.

Mancini, Ernest A., Robert M. Mink, and Bennett L. Bearden, Upper Jurassic
Norphlet Formation--New frontier for hydrocarbon prospecting in the Cen-
tral and Eastern Gulf of Mexico regions, Am. Assoc. Petroleum Geol.
Bull., v. 68, no. 4, p. 502, 1984.

Mancini, Ernest A., Robert M. M1nk, and Bennett L. Bearden, Paleoenvironments
and hydrocarbon potential of the Upper Jurassic Norphlet Formation of
southwestern and offshore Alabama, Am. Assoc. Petroleum Geol. Bull., v.
68, no. 9, p. 1215, 1984.

Bearden, Bennett L., Ernest A. Mancini, and Phillip R. Reeves, North Blowhorn
Creek 0i1 Field--A stratigraphic trap in the Black Warrior Basin of Ala-
bama, Am. Assoc. Petrol. Geol. Bull., v. 68, no. 4, p. 453, 1984.

Benson, D. Joe, Bennett L. Bearden, and Ernest A. Mancini, Porosity/depth
relations in Smackover Formation, southwest Alabama, Am. Assoc. Petroleum
Geol. Bull., v. 68, no. 4, p. 454, 1984.
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Sm1th Charles C., Ernest A. Mancini, and Ernest E. Russell, The Cretaceous-
Tertiary boundary in eastern Mississippi and western A1abama--L1thostra-
tigraphy and biostratigraphy, Geol. Soc. America, Abs. with “Programs
(Ann. Mtg.), v. 16, no. 2, p. 113, 1984.

Mancini, Ernest A., Upper Cretaceous foram1n1fera1 b1ostrat1graphy of the Tom-
bigbee Sand Member of the Eutaw.Formation, eastern Mississippi and
western Alabama, Geological Soc. America, Abs. with Programs (Ann. Mtg.),
v. 17, no. 2, p. 121, 1985.

Mancini, Ernest A., Robert M. Mink, and Bennett L. Bearden, Upper Jurassic
Norphlet eolian dune, wadi and marine petroleum reservoirs, central and
eastern Gulf of Mexico reg1ons, Am. Assoc. Petroleum Geol. Bull., v. 69,

- no. 2, p. 282-283, 1985. '

Mancini, Ernest A., Robert M. Mink, and Bennett L. Bearden, Upper Jurassic
hydrocarbon potential along the regional peripheral fault trend in Mis-
sissippi, Alabama, and the Florida panhand]e, Am. Assoc. Petroleum Geol.
Bull., v. 69, no. 9, p. 1427, 1985.

Mancini, Ernest A., Char1es C. Sm1th, and Ernest E. Russe11 Lithologic and
pa]eonto]og1c evidence for a regional hiatus at the Cretaceous Tertiary
boundary in the eastern Gulf of Mexico area, Soc. Econ. Paleont. Min-
eralog. 2nd Ann. Midyear Mtg., p. 58-59, 1985.

‘Payton, J. Wayne, and Ernest A. Mancini, Pa]eoenv1ronments of the lower strata

of the Tuscaloosa Group ‘(Upper Cretaceous) of southwestern Alabama, Geo-
logical Soc. America, Abs. with Programs (Ann. Mtg.), v. 16, no. 2, p.
686, 1985. '

Mancini, Ernest A., Robert M. Mink, and Bennett L. Bearden, Jurassic petro]eum
trends in Eastern Gulf Coasta1 Plain and Central and Eastern Gulf of
Mexico, Am. Assoc. Petroleum Geol. Bull., v. 70, no. 5, p. 615, 1986.

Mancini, Ernest A., Robert M. Mink, and Bennett L. Bearden, Integrated geolog-
ical, geophys1ca1 and geochem1ca1 interpretation of Upper Jurassic petro-
leum trends in the eastern Gulf of Mexico, Am. Assoc. Petroleum Geol.

-~ Bull., v. 70, no. 9, p. 1185, 1986.

Mancini, Ernest A., and Char]es C Smith, Planktonic foraminiferal biostratig-
raphy of the Tuscaloosa Group in the subsurface of southwestern Alabama,
Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 18, no. 3, p. 253,
1986.

Mancini, Ernest A., and Berry H. Tew, Lower Oligocene (Rupelian) lithofacies

- changes in Mississippi, Alabama, and the Florida panhandle, Geol. Soc.
America, Abs. with Programs (Ann. Mtg.), v. 18, no. 6, p. 680, 1986.

Mancini, Ernest A., and Laura A. Waters, Eocene-0Oligocene boundary in south-
western Alabama: a condensed section, Soc. Econ. Paleont. Mineralog. 3rd
Ann. Midyear Mtg., p. 70, 1986.

- Claypool,  George E., and Ernest A. Mancini, Geochemical characterization of

0ils, condensates, and potential petroleum source rocks in southwestern
Alabama, Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 18, no.
6, p. 566, 1986.

Smith, Charles C., Ernest A Mancini, and Julia K. Palmer, Lithostratigraphy,
m1crofoss11 biostratigraphy, and paleoenvironmental history of the Upper
Cretaceous Arcola Limestone Member, Mooreville Chalk, eastern Mississippi

~ and western Alabama, Geol. Soc. America, Abs. with Programs (Ann. Mtg.),
v. 18, no. 3, p. 265, 1986.

Mancini, Ernest A., Bennett L. Bearden, and Robert M. Mink, Reg1ona1 geologic
framework and petroleum geology of Miocene sandstones in coastal and
offshore Alabama, Am. Assoc. Petroleum Geologists Bull. (in press).
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Mancini, Ernest A., and David D. Soens, Foraminiferal paleoecology of the
Tombigbee Sand Member of the Eutaw  Formation (Campanian) of eastern
Mississippi and western Alabama, .Geol. Soc. America, Abs. with Programs
(in press).

~Mancini, Ernest A., Robert M. Mink, Bennett L. Bearden, and Richard P.

Hamilton, Recoverable natural gas reserves from the Jurassic Norphlet

Formation, Alabama coastal waters area, Am. Assoc. Petroleum Geologists

Bull. (in press).

" Research Reports

Mancini, Ernest A., Alaska Peninsula Juro-Cretaceous megafossils, Cities
Service Report, 4 pp., 1975.

Mancini, Ernest A., Alaska Peninsula Tertiary megafoss1ls, C1t1es Service Re-
port, 9 pp., 1975.

Mancini, Ernest A., Upper Cretaceous sandstone environment interpretation for

enhanced petroleum exploration 1in Alabama, Alabama Mineral Resources

Institute Report, 12 pp., 1978.

Mancini, Ernest A., Determination of an exploration model for prospecting for
lignite in the Alabama Coastal Plain, Alabama School of Mines Report, 26
pp., 1979.

‘Mancini, Ernest A., Assessment of geologic factors controlling the economic
recovery of Alabama deep-basin 11gn1te, u. S. Department of Interior Re-
port, 76 pp., 1981.

Mink, Robert M., Bennett L. Bearden, and Ernest A. Mancini, Regional Jurassic
geologic framework of Alabama coastal waters area and adjacent federal
waters area, U.S. Department of Interior M1nerals Management Service

' Cooperative Agreement Report, 71 p., 1985.

Bearden, Bennett L., Robert M. Mink and Ernest A. Mancini, Regional geologic
framework and petroleum geology of Miocene strata of Alabama coastal
waters and adjacent federal waters area, U.S. Department of the Interior
Minerals Management Service Draft Interim Report, 47 p., 1986.

PROFESSIONAL PAPERS PRESENTED

South-Central Geo1og1ca1 Society of America Annual Meeting, 1975, Aust1n TX.
American Association of Petroleum Geologists Annual Meeting, 1975 Da]]as TX.
South-Central Geological Society of America Annual Meeting, 1976, Houston, TX.

~ Southeastern Geological Society of America Annual Meeting, 1977 Winston-

Salem, NC.
- American Assoc1at1on of Petroleum Geo1og1sts Annual Meeting, 1977, wash1ngton,
: D.C.
Gulf Coast Association of Geo]og1ca1 Societies Annual Meeting, 1977, Austin,
Southeastern Geo]og1ca1 Society of America Annual Meeting, 1978, Chattanooga,
TN.

Gulf Coast Association of Geological Societies Annual Meeting, 1978, New

Orleans, LA.
Second Symposium ,on the Petroleum Geo1ogy of the Coastal Plain, 1979 Amer-

icus, GA. v
American Assoc1at1on of Petro1eum Geo]og1sts Annual Meeting, 1979, Houston,
TX.
Southeastern Geological Society of America Annual Meet1ng, 1979, Blacksburg,
VA.
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Gulf Coast‘ Association of Geo1ogi¢a1 Societies Annual Meeting, 1979, San
Antonio, TX. :

“Southeastern Geological Society of America Annual.Meeting; 1980,  Birmingham,

AL.

International Geological Congress, 1980, Paris, France.

Gulf Coast Association of Geological Societies Annual Meeting, 1980,
Lafayette, LA.

Geological Society of America Annual Meeting, 1980, Atlanta, GA.

First Annual Research Conference, Woodbine-Tuscaloosa Trend, 1980, Houston,
TX. ‘ .

Southeastern Geological Society of America Annual Meeting, 1981, Hattiesburg,

- MS.

Eastern Section Meeting, American Association of Petroleum Geologists, 1981,
Atlantic City, NJ. - '

Gulf Coast Association of Geological Societies, Annual Meeting, 1981, Corpus
Christi, TX. , :

Geological Society of America Annual Meeting, 1981, Cincinnati, OH. '

Northeastern-Southeastern Geological Society of America Annual Meeting, 1982,
Washington, D.C.

American Association of Petroleum Geologists Annual Meeting, 1982, Calgary,
Canada.

Third North American Paleontological Convention, 1982, Montreal, Canada.

Geological Society of America Annual Meeting, 1982, New Orleans, LA.

Gulf Coastal Association of Geological Societies Annual Meeting, 1982,

Houston, TX.

Third Annual Research Conference, Jurassic of the Gulf Rim, 1982, Baton Rouge,
LA (core workshop).

Southeastern Geological Society of America Annual Meeting, 1983, Tallahassee,
FL.

American Association of Petroleum Geologists Annual Meeting, 1983, Dallas, TX.

Gulf Coast Association of Geological Societies Annual Meeting, 1983, Jackson,
MS. :

Geological Society of America Annual Meeting, 1983, Indianapolis, IN.

Gulf Coast Section, Society of Economic Paleontologists and Mineralogists
Annual Research Conference, 1983, Houston, TX.

Southeastern-North-Central Geological Society of America Annual Meeting, 1984,
Lexington, KY. '

~ American Association of Petroleum Geologists Annual Meeting, 1984, San

Antonio, TX. :
Gulf Coast Association of Geological Societies Annual Meeting, 1984, Shreve-
port, MS.
Geological Society of America Annual Meeting, 1984, Reno, NV.

- American Association of Petroleum Geologists Annual Meeting, 1985, New

Orleans, LA.

Southeastern Geological Society of America Annual Meeting, 1985, Knoxville,
TN. '

Society of Economic Paleontologists and Mineralogists Annual Midyear Meeting,
1985, Golden, CO.

Gulf Coast Association of Geological Societies Annual Meeting, 1985, Austin,
TX. '

Geological Society of America Annual Meeting, 1985, Orlando, FL.

Southeastern Geological Society of America Meeting, 1986, Memphis, TN.

American Association of Petroleum Geologists Annual Meeting, 1986, Atlanta,
GA. ‘ : '
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Society of Economic Paleontologists and Mineralogists Annual Midyear Meeting,
1986, Raleigh, NC.

Gulf Coast Association of Geological Societies Annual Meeting, 1986, Baton
Rouge, LA.

Geo]ogica1,Society of America Annual Meeting, 1986, San Antonio, TX.

PROFESSIONAL COMMITTEE MEMBERSHIPS AND SERVICE ACTIVITIES

Society of Economic Paleontologists and Mineralogists Speakers' Bureau, 1979-
80. .

Gulf Coast Association of Geological Societies Awards Committee, 1978-80.

Gulf Coast Association of Geological Societies Representative, Alabama, 1979-
80.

Gulf Coast Association of Geological Societies Session Chairman, Petroleum
Geology, 1980.

American Association of Petroleum Geologists Lecture Coordinator for The Uni-
versity of Alabama, 1978-81l.

American Association of Petroleum Geologists Membership Comm1ttee, 1980-81.

IGCP Mid-Cretaceous Events Participant, 1978-81.

IGCP North America Coordinator for Cenomanian Map Project, 1979-81.

Southeastern Geological Society of America Session Chairman, Coal and Lignite

: Geology, 1980. v

‘Alabama Geological Society President, 1980-81.

~Gulf Coast Association of Geological Societies Executive Committee, 1980-81.

Alabama Geological Society Membership Chairman, 1981-82.

Petroleum Geology of Alabama Conference, Conference Chairman, 1981. :

Southeastern-Northeastern Geological Society of America Symposium Co-Chairman,
Adapt1ve Strategies, 1982.

Energy in Alabama Conference, Conference Chairman, 1982.°

Geological Society of America Symposium Chairman, Gulf Coast Lignite, 1982

Gulf Coast Association of Geo]og1ca1 Soc1et1es Session Chairman, Petroleum
Geology, 1982.

Gulf Coast Section of the Society of Economic Paleontologists and Mineral-
ogists Vice-President, 1982-83.

Gulf Coast Section of the Society of Economic Paleontologists and Mineral-
ogists 4th Research Conference Committee Member, 1983.

Alabama Energy Advisory Council, Alabama Department of Energy, 1982-87.

Alabama Minerals Management Resource Committee, 1982-87.

Alabama Resources Development Comm1ttee, Alabama Department of Agriculture and
Industries, 1982-87.

Alabama Water Resources Council, 1982-86.

Hazardous Waste Technical Advisory Committee, Alabama Department of Environ-
mental Management, 1982-87.

School of Mines and Energy Development External Advisory Committee, University
of Alabama, 1982-87.

StatelMapp1ng Advisory Comm1ttee, in cooperation with-U.S. Geological Survey,
982-87

water1We11 Standards Board, Alabama Department of Environmental Management.
982-87.

Interstate 0i1 Compact Commission (IOCC) Executive Committee Member, 1983-87.

Outer Continental Shelf (0CS) Policy Advisory Board Member, 1983-87.

Southeastern Geological Society of America Session Chairman, Microfossils of .
the Gulf, Caribbean, and Eastern Coastal Plain II, 1983.
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Committee to review the U.S. Bureau of Mines Minerals Avaw]ab111ty Program,
Association of American State Geologists, 1983.

‘Alabama Coal Export Trading Company Board of Directors, 1983 87.
.Alabama Coastal Resources Advisory Committee, 1983-87.
- U.S. Geological Survey Office of Water Policy, Alabama Liaison, 1983-84.

South-Central Geological Society of America Sympos1um Co-chairman, Cretaceous-
Tertiary Boundary, 1984.

Southeastern-North-Central Geo]og1ca1 Soc1ety of America Sess1on Co- Cha1rman,‘
Paleontology Session, 1984.

; North American Commission on Strat1graph1c Nomenclature Commissioner, as Rep-

resentative for the Association of American State Geologists, 1984-87.
Editor, Association of American State Geologists Journal, 1984-86. :
Water Resources Cooperative Program Review Comm1ttee, Assoc1at1on of Amer1can

State Geologists, 1984-87.

Gulf Coast Section of the Society of Economic Pa]eonto10g1sts and M1nera1-

-ogists 5th Research Conference, Co-Chairman, 1984.

Gulf Coast Section of the Society of Economic Paleontologists and M1nera1-

ogists, President, 1984-85. ,
Southeastern Geo]og1ca1 Society of America Sess1on Co- cha1rman, Paleontology

Session, 1985.

Gulf Coast Section of the Society of Economic Pa]eonto1og1sts and Mineral-

‘ogists 6th Research Conference Co-Chairman, 1985.

“Southeastern-South-Central. Geological- Soc1ety of ‘America Session Co-Chairman,

Cretaceous Session, 1986.

Gulf Coast Association of Geo1og1ca1 Soc1et1es Session Co- Cha1rman, Petro]eum'
Geology, 1986. -

Gulf Coast Section of the Society of Economic Pa]eonto1og1sts and Mineral-
~ogists 7th Research Conference Committee Member, 1986.

U.S. Department of the Interior, Outer Continental Shelf Policy Adv1sory Board
Committee Vice-Chairman, 1986-88.

~‘Association of American State Geologists, Secretary-Treasurer, 1986-88.
‘Alabama Department of Environmental Management, Environmental Planning

Council, 1986-87. ‘
RESEARCH PROPOSALS FUNDED

Origin of m1cromorph faunas in the geo1og1c record S1gma Xi, 1973-74 (d1s-
- sertation research).

The use of micromorph faunas in exploring for fossil fuels and metallic min-
eral deposits, American Assoc1at1on of Petroleum Geo]og1sts, 1973-74
(dissertation research). .

Core analysis and computer retr1eva1 of results, State 011 and Gas Board of
Alabama and Mineral Resources Institute, 1977 78 (graduate research sup-
port).

Determination of the environments of depos1t1on of the Upper Jurass1c car-
bonates in south Alabama, State 0i1 and: Gas Board of Alabama, 1977 78
“(Principal Investigator).

Upper Cretaceous sandstone env1ronment 1nterpretat1on for enhanced petro]eum
exploration in Alabama, Mineral Resources Institute, 1977-78 (Pr1nc1pa1
Investigator).

Determination of the environments of depos1t1on of the Carter "sand" (M1ss1s-
sippian) in the Black Warrior Basin of Alabama, Phillips Petroleum Com-
pany, Grace Petroleum Company, and Warrior Dr1111ng, 1978-79 (graduate
research support). :
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Petrographic ana1ys1s of the Norphlet Formation (Jurass1c) in southwest Ala-
bama, Houston 0i1 and Mineral  Corporation, 1978-79 (graduate research
support).

Determination of an exploration model for prospecting for 11gn1te in the Ala-
bama Coastal Plain, School of Mines, 1978-79 (Principal Investigator).
Assessment of the geothermal/geopressure potential of the Gulf Coastal Plain
of Alabama, U.S. Department of Energy, 1978-79 (Co-Principal Investi-

gator).

Upper Cretaceous geology of the Tennessee- Tomb1gbee waterway, western Alabama
and fastern M1SS1ss1pp1, U.S. Geological Survey, 1978-79 (Research Scien-
tist

Assessment of geologic factors controlling the economic recovery of Alabama
deep-basin 1lignites, Office of Surface Mining, U.S. Department of Inte-
rior, 1979-80 (Principal Investigator).

Elevation data for Upper Cretaceous strata along the Tennessee-Tombigbee
Waterway, western Alabama and eastern Mississippi, U.S. Geological
Survey, 1979-80 (Principal Investigator).

Depositional systems and lignite resources of the Naheola Formation and Wilcox
Group 1in Mississippi, Alabama and western Tennessee, U.S. Department of
Interior, 1980-81 (Co-Principal Investigator).

Assessment of the economic potential of the Tertiary 1lignites of southeast
‘Alabama,. School of Mines, 1980-81 (Principal Investigator).

‘Stratigraphy and environments of deposition of the lower Pride Mounta1n Forma-
tion (Mississippian) in the Colbert County area, northwest Alabama,
Tenneco 0i1 Company, 1980-81 (graduate research support).

An evaluation of the engineering properties and lignite resources of the
Wilcox Group (Lower Eocene) in Mississippi, West Tennessee and Alabama,
U.S. Department of Interior, 1981-82 (Co-Principal Investigator).

Assessment of the economic potential of the Tertiary 11gn1tes of Alabama,
School of Mines, 1981-82 (Principal Investigator).

Regional Jurassic geologic framework study of Alabama coastal waters area and
adjacent federal waters area, Minerals Management Service, 1983-85 (Co-
Principal Investigator).

Regional geologic framework and petroleum geology of Miocene sediments of Ala-
bama coastal waters area and adjacent federal waters area, Minerals Man-
agement Service, 1985-87 (Co-Principal Investigator).
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Walter B. Ayers, Jr.

Professional Summary

January 1987

PERSONAL

Born October 16, 1942, Detroit, Michigan.

Business address: The University of Texas at Austin

Bureau of Economic Geology
University Station, Box X -
Austin, Texas 78713
512-471-7721

Home address: 13137 New Boston Bend

Austin, Texas 78729
512-331-6273

ACADEMIC BACKGROUND

B.S. Geology, West Virginia University, 1969
M.S. Geology, West Virginia University, 1971
Ph.D. Geology, The University of Texas at Austin, 1984

AREAS OF EXPERTISE

A.
B.

Clastic sedimentology
Coal geology.

PROFESSIONAL WORK EXPERIENCE

A.

Present Position: Research Assoclate, Bureau of Economlc Geology, The
University of Texas at Austin (September 1984 - present).

Study of Plio-Pleistocene stratlgraphy and depositional systems, offshore
Texas and Lou1s1ana.

Assessment of the co-production potential of lower Miocene Planulina sands,
Esther Gas Field, Louisiana. Evaluation of Late Paleozoic' depositional
systems and bituminous coal, Harpersville Formation, North-Central Texas.

Research Scientist Associate, Bureau of Economic Geology, The University of
Texas at Austin (September 1981 - September 1984).

Depositional systems study of the Wilcox Group and Carrizo Sand in east-

central Texas with emphasis on the assessment of deep-basin lignite.

Research Scientist Assistant, Bureau of Economie Geology, The University of -
Texas at Austin (June 1979 - June 1981).
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Evaluation of Texas lignite resources and uncertainties in coal resource
estimations. :

D. Associate Professor, Tidewater Community College, Virginia Beach, Virginia
(August 1972 - August 1978). :

Geology instruetion.

E. Instructor, Winthrop College, Rock Hill, South Carolina (Séptember 1971 - July
1972).

Geology instruetion.

PROFESSIONAL SOCIETIES

American Association of Petroleum Geologists

Energy Minerals Division, AAPG

International Association of Sedimentologists

‘Austin Geological Society

American Association for the Advancement of Science

Society of Economic Paleontologists and Mineralogists

Central Texas Mining Section, Society of Mining Engineers, AIME

PUBLICATIONS

Reports, Monographs, Brochures, Pamphlets, Bulletins

Ayers, W. B., 1986, Coal resources of the Tongue River Member, Fort Union
Formation (Paleocene), Powder River Basin, Wyoming and Montana:
Geological Survey of Wyoming, Report of Investigations No. 35, 22 p.

Kaiser, W. R., Ambrose, M. L., Ayers, W. B., dr., Blanchard, P. E., Collins,

G. F., Fogg, G.E., Gower, D. L., Ho, C. L., Holland, C. S., dJackson,

M. L. W., Jones, C. M., Lewis, A. H., Macpherson, G. L., Mahan, C. A.,
Mullin, A. H., Prouty, D. A., Tewalt, S. J., and Tweedy, S. W., 1986,
Geology and ground-water hydrology of deep-basin lignite in the Wilcox
Group of East Texas: The University of Texas at Austin, Bureau of
Economic Geology Special Publication, 182 p. '

Ayers, W. B., Jr., Lewis, A. H., and Collins, G. F., 1986, Resistivity, lignite,

and lithofacies mapping of the Wileox Group, east-central Texas, in

Kaiser, W. R., and others, Geology and ground-water hydrology of deep-
basin lignite in the Wilcox Group of East Texas: The University of Texas
at Austin, Bureau of Economic Geology Special Publication, p. 31-50.

Ayers, W. B, Jr., and Lewis, A. H., 1985, The Wilecox Group and Carrizo Sand

(Paleogene) in East-Central Texas: depositional systems and deep-basin

lignite: The University of Texas at Austin, Bureau of Economic Geology
Special Publication 19 p., 30 pls.

Tewalt, S. J., Bauer, M. A., Mathew, D., Roberts, M. P., Ayers, W. B., dr.,

Barnes, J. W., and Kaiser, W. R, 1983, ‘Estimation of coal resources in
Texas Gulf Coast, Ohio Northern Appalachian, and Wyoming Powder
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River Basms. a comparlson of statistical approaches: The University of
Texas at Austin, Bureau of Economic Geology Report of Investlgatlons
No. 136, 137 p. '

Kaiser, W. R., Ayers, W. B., Jr., and LaBrie, L. W., 1980, ngmte resources in
Texas: The University of Texas at Austln, Bureau of Economlc Geology -
Report of Investigations No. 104, 52 p. :

Chapters, Sections

Ayers, W.B., Jr., 1986, Geology of the San Miguel lignite mine, Jackson
Group, South Texas, in Finkelman, R. B., and Casagrande, D. J., eds.,
Geology of Gulf Coast lignites: Environmental and Coal Associates,
~guidebook prepared for Geological Society of America, 1986 Annual
Meetlng, Coal Geology Division field trip, p. 54-67.

Ayers, W B., dr., 1986, Sedimentologic controls on hgnlte quality and mining,
Sandow lignite mine, lower Calvert Bluff Formatlon, East-Central Texas,
in Finkelman, R. B., and Casagrande, D.-d., eds., Geology of Gulf Coast
lignites: Environmental’ and Coal Associates, guidebook prepared for
Geological Society of America, 1986 Annual Meeting, Coal Geology
‘Division field trlp, p. 40-53. :

Ayers, W. B., Jr, and Kalser, W. R., 1986, Reglonal deposmonal settmg,
resources, and quality of lignite in the Wilcox Group of East Texas and
the Jackson Group of East and South Texas, in Finkelman, R. B., and
Casagrande, D. J., eds. Geology of Gulf Coast lignites: . Houston,

~ Environmental and Coal’ Associates, guidebook prepared for Geological
Society of America, 1986 Annual Meetmg, Coal Geology Division field
trip, p. 69- 114 :

Ayers; W. B., Jr., Renton, J. J., and Morton, R. A., 1972, Shale composition
and sandstone propertles used to interpret deposmonal environments of
shallow-water deltas, in Pennsylvanian deltas in Ohio and northern West
Virginia: American Association of Petroleum Geologists Field ‘Trip
Gu1debook for May 1972, chapter VI, P 1-20.

Articles

Ayers, W. B., Jr., 1986, Lacustrine and fluvial-deltaic depositional systems,
Fort Union Formation (Paleocene), Powder River Basin, Wyoming and
Montana: -American Association of Petroleum Geologlsts Bulletin, v. 70,
no. 11, p. 1651 1673.

Jackson, M. L. W., nght, M. P. R., and Ayers, W B., Jr., 1986, Geology and'
co—productlon potential of submarine-fan depos1ts along the Gulf Coast -
of East Texas and Louisiana: Proceedings, 1986 Society of Petroleum
Engineers/U.S. Department of Energy/Gas Research Institute Joint
Symposium on Unconventional Gas Technology, Louisville, Kentucky,
SPE Paper No. 15223, p 181-192.

Ayers, W. B., Jr., and Kaiser, W. R., 1984, Lacustrme -interdeltaie coal in the
Fort Union Formation (Palaeocene), Powder River Basm, Wyoming and
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Montana, U.S.A., in Rahmani, R., and Flores, R. M., eds.; Sedimentology
of coal and c;oal-bearing sequences: International Association of
Sedimentologists Special Publication 7, p. 61-84.

Abstracts

Ayers, W. B, Jr., 1985, Depositional systems and coal occurrence in the Fort

Union Formation (Paleocene), Powder River Basin, Wyoming and

Montana (abs.): Dissertation Abstracts International, V. 46, no. 2,
p. 451B-452B.

Ayers, W. B., Jr., and Kaiser, W. R., 1984, Lacustrine—interdeltaic coal in Fort

Union Formation (Paleocene), Powder River Basin, Wyoming (abs.):

American Association of Petroleum Geologists Bulletin, v. 68, no. 7,
p. 931.

Ayers, W. B Jr., and Lewis, A. H., 1984, Lithofacies control of lignite
distribution and ground-water quality, Wileox Group (Eocene), east-
central Texas (abs.): American Association of Petroleum Geologists

Bulletin, v. 68, no. 4, p. 450. :

Kaiser, W. R., and Ayers, W. B., Jr., 1984, Fluvial depositional architecture

and lignite occurrence in the Wileox Group (Eocene), Texas Gulf Coast

Basin (abs.): Geological Society of America, Abstracts with Programs,
v. 16, no. 6, p. 553. : N

Ayers, W. B., Jr., and Kaiser, W. R., 1982, Tongue River (Paleocene)

depositional systems and the occurrence of coal in the Powder River

Basin of Wyoming and Montana (abs.): International Association of
Sedimentologists, 11th International Congress on Sedimentology,
abstract volume, p. 56.

Contract Reports

Light, M. P. R., Jackson, M. L. W., and Ayers, w. B., Jr., 1986, Coordination of

geological and engineering research in support of Gulf Coast co-

production programs: The University of Texas at Austin, Bureau of
Economic Geology, annual report prepared for the Gas Research
Institute under contract no. 5084-212-0924, 267 p.

Ayers, W. B., Jr., Lewis, A. H., and Collins, G. F., 1984, Resistivity, lignite,

and lithofacies mapping of the Wileox Group, east-central Texas, in

Kaiser, W. R Ambrose, M. L., Ayers, W. B., Jr., Blanchard, P. E.,
Collins, G. F., Fogg, G. E., Gower, G. L., Ho, C. L. Holland, C. S.,
Jackson, M. L. W., Jones, C. M., Lewis, A. H., Macpherson, G. L., Mahan,
C. A., Mullin, A. H., Prouty, D. A., Tewalt, S. J., and Tweedy, S. W.,
Evaluating the geology and ground-water hydrology of deep-basin lignite
in the Wilcox Group of East Texas: The University of Texas at Austin,
Bureau of Economic Geology, final report prepared for Texas Energy and
Natural Resources Advisory Council under contract no. IAC(82-83)-0822,
p. 44-70. ,
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Ayers, -“W. B., Jr., and Lewis, A. H., 1983, Re51st1v1ty mapping of the east-
central Texas Wilcox Group, in Kaiser, W. R., Ambrose, M. L., Ayers,
W. B., Jr.,’ Blanchard, P. E., Colllns, G. F., Fogg, G. E., Gower, D. L.,
Ho, C‘ L., Jackson, M. L. W., Jones, C. M., Lewis, A. H., Mahan, -C. A.,
‘Macpherson, G. L., Prouty, D. A., Tewalt, S. J., and Tweedy, S. W.,
Evaluating the geology and ground-water hydrology of deep-basin lignite
in- Texas: The University of Texas at Austin, Bureau of Economie
Geology, interim  report prepared for Texas Energy and Natural
Resources Council under contract no. IAC(82-83)-0822, p. 92-98.

THESIS

Eanonmehtal aspects‘ of clay minerals in Conemaugh shales: Morgantown, West
Virginia, West Virginia Umversxty, M S. the51s, 75 D5 1971. '

: DISSERTATION

Depositional syst'éms and coal occurrence in the Fort Union Formation (Paleocene),
Powder River Basin, Wyoming and Montana: Austin, Texas, The Umver51ty of
Texas at Austin, Ph.D. dxssertatlon, 208 p.; 1984.
RECENT PUBLIC LECTURES AND ADDRESSES

Status and future of lignite mlnmg in Texas. presented to Lower Colorado River
Authorxty, Fuels Workshop, October 1986. o '

SPECIAL LECTURING
Field Trips
Co-leader (with John Breyer and David Williamson), Geology of Gulf Coast lignites: :
Geological Socxety of Amerlca, 1986 Annual Meeting, Coal Geology Division fleld
trip.
MILITARY SERVICE

United States Air Force, 1961-1965, Plattsburgh' Air. Force _Base, New York;
Honorable Discharge. TR :
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DONALD JOE BENSON

Professional Summary

‘February !98_7 .

PERSONAL
- Born - Jan. 13, 1946, Canton, Ohio
Business Address Department of Geology
The University of Alabama
Box 1945 .
Tuscaloosa, AL 35487
(205)348-1976

Home Addresst 1512 Briarcliff
Northport, AL 35476

EDUCATION

B.A. —1968 College ofWooqter Wooster, Ohio

M.5. - 1971 - University of Cmcmnatx, Cmcmnatl, Ohio
Ph.D. - 1976 - Umverswty of Cincinnati, Cincinnati, Ohio

AREAS OF EXPERTISE

Sedimentary Petralogy
Sedimentology

WORK EXPERIENCE

1973 to 1978 — Research Geologist, Lake Erie Section

Ohio Division of Gpnlomral 3urvey
Sandusky, Ohio -

‘ _ 1978 to 1984 - Assistant Professor of Geology
University of Alabama
~Tuscaloosa, Alabama

1984 to Pr'ésent - Associate Professor of Geology

~ University of Alahama
Tu_sca‘lovosa, Alabama

78



PROFESSIONAL SOCIETIES

-~ Alabama Geological Society

‘American Association of Petrologists »
International Association of Sedimentologists

Society of Economic Paleontologists and Mineralogists

PUBLICATIONS

Articles and Reports

(AN}

[

on

. Benson, D.J., 1975, Maumee Bay erosion and sedimentation: U.S. Army

Corps of Engineers Contract Report DACW 35-75-C-0038, 200 p.

e —m ., 1978, Lake Erie shore erosion and flooding, Lucas County,

Ohio: Ohio Division of Geological Survey, Report Investigation
107, 99p. ‘ ‘

,» 1980, Smackover petrography: in Wilson, G.V., Wang,
G.C., Mancini, E.A., and Benson, D.J., Assessment of the
geothermal/geopressure potential of the Guif Coastal Plain of
Alabama: U.S. Department of Energy Contract Report
DE-AS05-7QET27015, p. 57-71 and p. 146-166.

, 1981a, Textural analysis with Texas Instruments 59
programmanle calculator: Journal of Sedimentary Petrology,
v. 51, p. 641-642. » '

, 1981b, Porosity reduction through ductile grain
deformation; an experimental assessment: Transactions Gulf
Coast Association of Geological Societies, v. 31, p. 235-237. -

y 1982a, Depositional envirohments of coal-bearing strata in

the Warrior Basin: in Rheams, L.J. and Benson, D.J.,

Depositional setting of the Pottsville Formation in the Black

Warrior Basin: Guidebook, 19th Annual Field Trip, Alabama

Geological Society, p. 15-26. '

, 1982b, Coal geology of the Warrior Coal Field: an annotated
bibliography: in Rheams, L.J., and Benson, D.J., Depositional
setting of the Pottsville Formation in the Black Warrior Basin:
Guidebook, 19th Annual Field Trip, Alabama Geological Society,
p. 47-53. : : '

, 1984a, Lithology: in LaMoreaux, P.E. et al., (eds.) Guide

to the hydrology of carbonate rocks: Studies and Reports in

Hydrology No. 41, UNESCO, p. 21-30.
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10.

1.

13.

17.

1984b Book Review - Sed/mem‘arpet‘m/agy Chemlcal |
Geology, V. 45, pP. 179—180 v

, 1984c, Development of a predictive model for porosity
distribution in the Smackover Formation of southwest Alabama
(Progress Report): Research Report 63, School of Mines and

Energy Development, University of Alabama 54 p.

, 1985, Diagenetic controls on reservoir development and
quahty, Smackover Formation of southwest Alabama:
 Transactions Gulf Coast Association Geological Societies, v. 33,
p. 317 326. :

!9863 Structural and atratlgraphlc settmg of the Middle
Ordowcwan of Alabama: in Benson, D.J., and Stock, C.W., Shelf
~ to basin transition in Middle Ordovician carbonates of the
Alabama Appalachians: Field Trip Guidebook, American
Association of Petroleum Geologists, 1986 Annual Meetmg, p.
2-15. :

. , 1986b, Deposmonal settmg and hlstory in Benson D.d.
and Stock C.W., Shelf to basin transition in Middle Ordovman
‘carbonates of the Alabama Appalachians: Field Tmp Gu1debook
American Association of Petroleum Geologists, 1986 Annual
Meeting, p. 38-38.

, 1986¢, Development of a predictive model for porosity
distribution in the Smackover Formation of southwest Alabama
(Final Report): Research Report 76, School of Mines and Energy
Development, University ofAIabama 76 p.

. Benson, D.J. and Mancini, E.A., 1982,:Petrology and reservoir

characteristics of the Smackover Formation, Hatter's Pond Field:
implications for Smackover exploration in southwestern
Alabama: Transactions Gulf Coast Association Geological
Societies, v. 32, p 67-76.

. Benson, D. J , and Mancini, E A 1084 Por031ty development and

reservoir characteristics of the Smackover Formation in -
- southwest Alabama: -Jurassic of the Gulf Rim, Proceequ»
GCS-S EPM 3rd Research Conf., p. 1-17.

Benson, D..J. and Mink, R.M., 1983, Depositional history and - ‘
petroleum potential of Middle and Upper Ordovician strata of the
Alabama Appalachians: Transactions Gulf Coast Association
Geological Societies, v. 33, p. 67-79.

. Benson, D.J., and Stock, C.W., 1986, Shelf to basin transition in

- Middle Ordovician carbonates of the Alabama Appalachians:
Field Trip Guidebook, American Association of Petroleum
. Geologists, 1386 Annual Meeting, 79 p.
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19,

20,

- 2.

22.

23.

24.

27.

Carter C. H , Benson, D.J., and Guy, D.E., 1975, Shoreline and
bathymatr\c changes in and around upper t:anduaky Bay since
- 1803: Proceedings Sandusky River Basin ...ymposwm,
lnternatlonal Joint Commission, p. 336 357.

1981 Shore protectlon structures: effecfs on

recession rates and beaches from the 1870's to the 1970's along
~-the Ohio shore of Lake Erie: Envnronmental Geology, Vi 3
- p. 353-362.

—, 1982, Man—-made structures and geomorphic
changes since 1876 along the Ohio shore of Lake Erie: in Craig,
R.G. and Craft, D.E. (eds.) Applied Geomorphology, Allen and.
Unwin, London, D. 148-164,

Clancy, T A. and Benson D J. 1983“Re'fractor'y dolomite raw

maferla is: Ceramic Engmeermg and Sc1ences Proceedmgs V. 4,
. 119-139,

Mancini, E.A., athenson, D.d., 1980, Regional stratigraphy of Upper
Jurassic Smackover carbonates of southwest Alabama: ,
Transactions Gulf Coast Association Geologlcal Societies, v. 30,
p. 151—165

98l _-macl over carbonata petroleum geology m’
southwestAlabama 0il and Fau Journal v. 79, no. Sz
p. 266-275.

. Rheams, L.J., and Benson, D.J., 1983, Débosmonal setting of the

Pottsvxlle Formation in the Black Warrior Basin: Guidebook, 19th
Annual Field Trip, Alabama Geologlca omefv 99 o.

y 1986, Pottsvme rormatlon in

Alabama Geological Socwty of America Centennial Field
Guide~Southeastern Section, p. 185-190. '

~Stock, C.W., and Benson, D.J., 1982, Occurrence and distribution of

fossils within and adjacent to Middie Ordovician bioherms in the
southern Appalachians of Alabama: Proceedings 3rd North
“American Paleontological Cenvention, v. 2, p. 317-524.
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Abstracts

1. Benson, D.J., 1974a, The effects of shareline physiography and

, - composmon on shore erosion in northwestern Ohio: (abs.)
Geological Society of America, Abstracts with Programs, v. 6,
no. 6, p. 490.

'2.[_______, 1974b, Shore erosion along a low-1ying shoreline, western
' Lake Erie: (abs.) International Association for Great Lakes
Research ‘Abstracts 17th Conference on Great Lakes Research,
p. 219, :

3, ;__ 1975 Shore protechon structures along the south shore of
western Lake Erie: (abs.) Geological Society of America,
Abstracts with Programs, v. 7, no. 6, p 721-722.

4, 1976 Sednment ace umulatxon inan open embayment —
'Maumee Bay, Ohio: (abs.) Geological Society of America,
Abstracts. with Programs v. 8, no. 4, p. 463.

S PR A 1978a, Clay miner‘alogy of Pleistocene and Holocene
: sediment of a portion of the western basin of Lake Erie: (abs.)
Geological Society of America, Abstracts with Programs, v. 10,
no. 6, p. 246

6. — ., 1978b, thhofaues and depositional environments of
Mississippian (Osagean-Meramecian) platform carbonates —
‘southern Indiana, central and eastern Kentucky: (abs.)
Geological Somety of America, Abstracts with Programs, v. 10,
no. 6, p. 246-247.

7. ___..__.__ 1978c, Cementation history of Osagean and iower

Meramecian carbonates ~ southern Indiana, central and Pastern

Kentucky: (abs.) Ohio Journal of Science, v. 78, p. 32.

8., ., 1979, Diagenetic alteration of grainstones and packstones
‘ from the Salem Formation (Mississippian), southern Indiana and
central Kentucky: (abs.) Geological Society of America,
Abstracts with Programs, v. 11, no. 4, p. 170.

‘9. ., 1980a, Diagenetic influence on reservoir development in

- the upper Smackover Formation of southwestern Alabama:

- {abs.) Geological Society of America, Abstracts wrth
Programs, v. 12, no. 4, p. 171,

00—, 1980b,‘N0n-tectonic deformation structures in delta-front
~sediments in the Pottsville Formation of the Warrior Coal Field:
(abs.) Geological Society of America, Abstracts with
: Proqrams, .12, no. 4, p. 171. '
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1.

w
s

17.

rJ

, 1981a, Experimental simulation of porosity loss through
dectile grain deformation in sandstones: (abs.) Gsological
Society of America, Abstracts with Programs, v. 13,
no. 1, p. 2. :

., 1981b, Porosity reduction through ductile grain
deformation: an experimental assessment: (abs.) American
Association of Petroleum Geologists Bulletin, v. 65, p. 1681,

, 1982a, Late-stage moldic porosity in the Smackover
Formation of Alabama: (abs.) Geological Society of America,
‘Abstracts with Programs, v. 14, no. 1, p. 4.

. 19820b, Weposxtxonal history of Middie and Upper Ordovician
strata in the Alabama Valley and Ridge: (abs.) Geo logical
Society of America, Abstraets with Programs, v. 14, no. 7,

p. 442, -

, 1985a, Smackover reservoirs in southwestern Alabama:
{(abs.) American Association of Petroleum Geologists Buﬂetm,
v. 69, p. 237. :

, 1985b, Diagenetic controls on reservoir deve)opmenf. and
quality, Smackover Formation of southwest Alabama: (abs.)
American Association of Petroleum Geologists Bulletin, v. 69,
p. 1417,

; 19806a, Burial cementation in the Smackover Formation
(Jurassic) of southwest Alabama: (abs.) Geological Scciety of
America, Abstracts with Programs, v. 18, no. 3, p. 117.

- ——, 1986b, Shelf to basin transition in Middle Ordovician

carbonates in the Alabama Appalachians: (abs.) American
Association of Petroleum Geologists Bulletin, v. 70, p. 563-564.

Benson, D.J., Bearden, B.L., and Mancini, E.A., 1984, ‘
Porosity/depth relations in Smackover Formation, Southwest
Alabama: (abs.) American Association of Petroleum Geologists
Bulletin, v. 68, p. 454,

. Benson, D.J., and Cunningham, A.E., 1985, Paleotopographic control

on depesition and diagenesi
southwest Alabama: (abs.
Yolume 11, p. 10,

f Smackover carbonates in
.P.M. Annual Midyear Meeting,

s of
) S.E

Benson, D.J. and Mancini, E.A., 1982, Petrology and reservoir
characteristics of the Smackover Formation, Hatter's Pond Field
~implications for Smackover exploration in southwestern
Alabama: (abs.) American Association of Petroleum Geologists
Bulletin, v. 66, p. 1424-1425.
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- ZZ. Benson, D.J. and Mancini, E.A., 1982, Porosity development and
reservoir characteristics of the Smackover Formation in South
Alabama: (abs.) Gulf Coast Section, Society of Economic
Paleontologists and Mineralogists, 3rd Annual Research

Conference, p. 11-12.

and Wilkerson, R.P., 1981, Hatter's
trap in the Smackover and

of southwest Alabama:
leum Geologists Bulletin,

>3, Benson, D.J., Mancini, E.A.,
" pond Field: complex ‘combination
Norphlet Formations (Upper Jurassic)

(abs.) American Association of Petro

v. 65, p.899.

R.M., 1983, Depositional history and

petroleum potential of Middle and Upper Ordovician of Alabama
Appalachians: (abs.) American Association of Petroleum

Geologists Bulletin, V. 67, p. 1461-1462.

24. Benson, D.J. , and Mink,

- 25. Benson, D.J., and Stock, C.W., 1981, Growth history of a Middle
Ordovician bryozoan-algal bank complex in central Alabama:

(abs.) Geological Society of America, Abstracts with
Programs, v. 13, no. 7, p. 407.

26. Batchelder, E.C., and Benson, D.J., 1984, Lithofacies and-
- depositional environments of the Copper Ridge and Chepultepec
Formations(Cambro-Ordovician) exposed atong Alligator
Creek, Bibb County, Alabama: (abs.) Geological Society of
America, Abstracts with Programs, V. 16, no. 3, p. 124.

27. Cunningham, A.E. , and Benson, D.J., 1984a, Paleotopographic control
" on the deposition of Smackover carbonates in the Manila '
embayment of south Alabama: {abs.) Geological Society of
America, Abstracts with Programs, V. 16, no. 3, p. 132.

»8. Cunningham, A.E., and Benson, D.J., 1984b, Depositional history of
Smackover carbonates in Manila Embayment of south Alabama:

(abs.) American Association of petroleum Geologists Bulletin,

v. 68, p. 468.

1982, Depositional history of the
cian) in Jefferson County,

29. Lee, A.M., and Benson, D.J.,
f America, Abstracts with

Chickamauga Limestone (Middle Ordovi
Alabama: (abs.) Geological Society o
Programs, V. 14, no. 1, p. 34.

1930, Regi'ona\ stratigraphy of Upper
ks of southwest Alabama: ‘

30. Manciniy E.A., and Benson, D.J.,
eum Geologists Bulletin,

- Jurassic Smackover carbonate roc
(abs.) American Association of Petrol

v. 64, p. 1563.
and Bensbn, D.Jd., 1981, Litho\ogies and organisms of a
tone (Middle Ordovician) bioherm and

Birmingham, Alabama area: (abs.)
Abstracts with Programs, V. 13,

31, Stock, C.W., :
“Chickamauga Limes
asociated strats in the
Geological Society of America,

na 1. n.36. 84



I 5

’ - 32, Stook C.W., and Benson, D J., 1982, Occurrence and distribution of
 fossils within and ad;acent to Mlddle Ordovician bioherms in the

southern Appalachians of Alabama: (abs.) Journal of
Pa]eontology,v 56 no. 2, p.27. :

33 "~ Stock, C. W , and Benson D. J 1983, Compariaon of fossil

assemblages in Mlddle Ordovman bioherms in Alabama with
Ordovician carbonate buildups in North American and
Scandinavia: (abs.) Geological Society of Amemca Abstracts.
with Programs v. 15, no. 2, p. 113,

34, Ward W. l , and Benson, D.J. 1981, Tidal flat deposits in'theMiddl_é

Ordovician Cmckamauga Lime°tone innortheastern Alabama:
(abs.) Geological Society of Amerlca Abstracts with
Programs, v. 13, no. 1, p. 37.
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William R. Kaiser

Professional Summary

January 1987

PERSONAL

Born August 15, 1937, Racine, Wisconsin.

Business address: The University of Texas at Austin

Bureau of Economic Geology
University Station, Box X
Austin, Texas 78713
512-471-7721

Home address: 4921 Strass Drive

Austin, Texas 78731
512-451-2837

ACADEMIC BACKGROUND

B.A. Geology, University of Wisconsin-Madison, 1959
M.S. Geology, University of Wisconsin-Madison, 1962
Ph.D. Geology, The Johns Hopkins University, 1972

AREAS OF EXPERTISE

A,
B.
C.
D.
E.
F.

Subsurface geology, basin analysis

Coal geology and resource assessment
Underground coal gasification '

Equilibrium thermodynamics and clastic diagenesis
Uranium geochemistry and geology '
Aqueous geochemistry and hydrogeology

PROFESSIONAL WORK EXPERIENCE

A.

Present Position: Research Scientist, Bureau of Economic Geology, The
University of Texas at Austin (October 1972 - present).

Coal geology and hYdrogeology, aqueous geochemistry, radioactive waste
isolation.

Lecturer, Department of Geological Sciences, The University of Texas at

Austin (September 1978 - December 1980).
Graduate-level teaching.‘

Graduate Student, The Johns Hopkins University, Baltimore, Maryland
(September 1968 - May 1972).
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Teaching and research assistant at undergraduate level.

D. »Petroleum Geologist, Exxon Company, U. S A., Houston, Texas (April 1965 -
August 1968).

RIS Production and exploration geology (subsurface), South Texas Tertiary.

E. Acting Semor Petrologlst, Ghana Geological Survey, Accra, Ghana, West»
1 Africa (May 1963 - February 1965).

U.S. Peace Corps Volunteer, respon51b1e for igneous and metamorphlc petrog-
raphy, X-ray diffraction work.

F. Micropaleontologist, Exxon Company, USA Houston, Texas (June 1962 -
February 1963).

Micropaleontology, South Texas Tertiary.

G. Graduate Student, Umver51ty of Wlsconsm—Madlson (September 1959 - June
1962).

Teaching assistant at undergraduate level. ,

H. Junior Geologist, Exxon Company, U.S.A., Houston, Texas (June - August
1961).

Surface mapping, Tertiary on the Olymplc Peninsula of Washmgton.
AWARDS AND HONORARY SOCIETIES
| Phi Beta Ka"ppa‘ L
s COMMITTEE ACTIVITIES

University

. Chairman, Executive Commlttee, Texas University Coal Research Consortium
(1983-1985)

Program Chairman, Gulf Coast Lxgmte' Geology, Utilization, and Environ-

mental Aspects, conference sponsored by Bureau of Economic Geology

and ERDA, Austin, Texas (June 2-4, 1976)

L Federal Government

: : Lignite Subcommittee, Fossﬂ Energy Advisory Commlttee, U.S. Department of
. ’ ' Energy (1978) :

Professional

Editorial Board, In Situ (1977-1984)
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Kaiser, W. R., Cooper, H. B. H., Jr., Gautam, S., Mabray, J., and Saleh, D.,
1978, The impact of coal utilization in Texas under the National Energy
Plan: 71st Annual Meeting of the Air Pollution Control Association,
Houston, Texas, 16 p. '

Kaiser, W. R., 1978, Depositional systems in the Wilcox Group (Eocene) of
east-central Texas and the occurrence of lignite, in Kaiser, W. R., ed.,
Proceedings, 1976 Gulf Coast Lignite Conference: The University of
Texas at Austin, Bureau of Economlc Geology Report of Investlgatlons
No. 90, p. 33-53.
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Reprinted as The University of Texas at Austin, Bureau of Economic"
Geology Geological Circular 78-3, 18 p.
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z ‘5' W R | 'Prmcxpal Investlg‘ator' ‘ Computerlzed calculatlon and characterization of lignite. .
L ‘ resources. in Texas, U.S. Geologlcal Survey, Branch of Coal Resources (1986,

~ $36,000).

SRR Prmclpal Investlgator' Computerlzed calculation of hgmte resources  in Texas,
o . Phase TV; U.S. Geologlcal Survey, Branch of Coal Resources (1982- 1984, $86, 143)

e jPrmclpal Investlg‘ator. Hydrologlc evaluatlon of deep-basin lxg'nlte, Texas Energy
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‘Co—Prmclpal Invest1gator° In situ gas1f1cat10n of Texas lignite to synthetlc fuel
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Brines, clay minerals, and equilibria: predicting diagenetic history and reservoir
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Conference, Role of Clay Minerals in Hydrocarbon Exploration, Santa Fe, New
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Mex1co, October 13, 1982 (invited) and AAPG Annual Convention, Dallas, Texas,
April 19, 1983 (mv1ted)

SPECIAL LECTURING

Corporate Schools, Research Seminars

Environments of coal deposition, U.S. Geological Survey, Branch of Coal
Resources, Reston, Virginia, February 25-26, 1982.

Environments of coal deposition, Phillips - Coal Compan_y, 'Tyler, Texas,i
July 31 - August 1, 1980. S
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CURRICULUM VITAE
MARK GREGORY STELTENPOHL

_Alabama State Geological Survey Born: July 20, 1955

420 Hackberry Lane ~ Citizenship: USA
Tuscaloosa, Alabama 35486 , Marital status: Married

- 0ffice:(205) 349-2852, ext. 277 "Home: (205) 752-5179
EDUCATION;

B.S., 1978, University of Alabama, Geology, Chemistry minor.
Top Graduating Senior in Geology, 1978.

M.S., 1983, University of Alabama, Structure and Tectonics.
Thesis: The structure and stratigraphy of the Ofoten Synfornm,
north Norway. ' ‘

Ph.D., 1985, University of North Carolina, Structure,
Metamorphic Petrology, and Tectonics. Dissertation: The

- structural and metamorphic history of Skanland, north Norway.'
and its significance for tectonics in Scand1nav1a

PROFESSIONAL EXPERIENCE;
Summer 19785 Fleldwork and-. geochemlcal lab studies on the
Hillabee Massive Sulfide Complex, Alabama, for the Minerals
Resources Institute:
Summer 1978 Field geologist employed by‘Gchhemix;
August 1978-August 1980& Teaching assistant for structural
geology, summer field camp, and physical geology classes,

University of Alabama.

August 1980-August 1984: Teaching and research -assistant,
University of North Carolina.

August 1984-August 1985: 'Instructor/leéturer for mineralogy
and structural geology, University of Tromso, Tromso, Norway.
Research studies emphasizing Caledonlan orogenesis.

August 1985-December 1985: Instructor/lecturer for structural
geology, University of North Carolina. :

Jandary 19867March'1986:>‘Consulting geologist for Stonewall
Gas and 0il Company, Virginia. '

~~March 19é6-May 1986: Exploration géologist for Texasgulf
Minerals and Metals, Chapel Hill, North Carolina.

June‘1986'Present "“Structural geologlst and petrolog1st for -
the Alabama State Geological Survey
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'OTHER EXPERIENCE;

Participant 'in PenroSe Cdnference, "Timing of orogenic activity
in the Appalachian-Caledonian System," J.F. Tull and W.A. :

Thomas,‘conveners,‘Alexander City, Alabama, May 1981.

Participant in the Uppsala'Calédonian symposium,'IGCP

Caledonide Project, Uppsala, Sweden, August 1981.

Participant in Norsk Geologisk Foreningen, a Scandinavian
symposium on Caledonlan tectonics, Tromso, Norway, January
1985. ' '

RESEARCH FUNDING;

Graduate Research Council FeIIOW'(1979~1980), $3800

Minerals Resources Institute Fellow (1979), $1500

Norwegian Research Council for 801ence and Humanltles (VAVF)
(1979), $1000 .

Graduate Research Council Summer Fellow (1979) $500

Sigma Xi (1979), $300 :

McCarthy Foundation Fellow (1981) $1000

Sigma Xi (1981-82), 3475

Geological Society of America (1982), $750

Norwegian Geological Survey (NGU) :(1983), $1000

Reynolds Foundation Fellow (1983), $3000 SR

Natlonal Science Foundation (1984), $8906, not funded

PUBLICATIONS;
Steltenpohl, M.G., 1983, The structure and stratigraphy
of the Ofoten Synform, north Norway (abs.): Geological
Society of America Abstracts with Programs, v. 15,
p. 65.

Steltenpohl, M.G., 1983, The tectonic significance of
crossfolds and backfolds in the Norwegian Caledonides
‘(abs.): Geolog1cal 8001ety of. Amerlca Abstracts w1th
Programs, v. 15, p. 696.

Steltenpohl, M;G.,‘and Bartley, J.M., 1984, Kyanite-grade
metamorphism in the Evenes and Bogen Groups, Ofoten,
‘north Norway: Norsk‘Geologisk Tiddskrift, v. 64,

p. 21-26. ; » '

Steltenpohl M.G. and Bartley, J.M. 1984, Statistical
evaluation of P T trajectories based on elemental
partitioning geothermometers and geobarometers (abs.):
Geological Society of Amerlca Abstracts with Progranms,
v. 16 p. 66T.
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Steltenpohl, M.G., Andresen, A., and Tull, J.F., 1985,
~Evidence for a lithostratigraphic correlation between
the Salangen Group (Ofoten) and the Balsfjord Group
"(Troms) and its regional implications (abs.):

Geolognytt, v. 20, p. 47.

“Tull, J.F., Bartley, J.M., Hodges, K.V., Andresen, A.,
Steltenpohl, M.G., and White, J.M., 1985, The
Caledonides in the Ofoten region (68-69N), north
Norway: key aspects of tectonic evolution: in Gee,
D.G., and Sturt, B.A., (eds.), The Caledonide Orogen-
Scandinavia and Related Areas, Wiley-Interscience, New
York, p. 553-569. ’ :

Steltenpohl, M.G., Andresen, A., and Tull, J.F., 1986,
Lithologic correlation between the Evenes/Bogen Groups
(0Ofoten) and the Balsfjord Group (Troms): evidence

. for the Finnmarkian Unconformity, north Norway (abs.):
Geologlcal Society of America Abstracts with Programs,
v. 18, 762.

Boyd, R., in press, Geology of the 1:50,000 Skjomen‘sheet,
north Norway: Norges Geologisk Undersokelse, co-
contributer. '

Boyd, R., in press;iGeology of the 1:50,000 Evenes sheet,
north Norway: Norges Geologisk Undersokelse, co-
contributer. '

Steltenpohl, M.G. and:. Bartley, J.M. in press, Thermobaro-
metric profile through the Caledonlan nappe stack of
western Ofoten, north Norway: Contrlbutlons to Mineralogy
and Petrology. '

Steltenpohl, M:.G. in‘press, Tectonostratigraphy and tectonic
evolution of the Skanland area, north Norway: Norges
Geologisk Undersokelse '

Steltenpohl, M.G., and Moore, W,B.,‘in press, MetamorphiSm in
Alabama: Alabama State GeologicalkSurvey Bulletin.

Dean, L., Beg, M.} Guthrie, G., Moore, W.B., Rheams, K.F.,
Steltenpohl, M.G., and Tew, B.N., in press, Minerals of
Alabama: Alabama State Geological Survey '

Steltenpohl, M.G., and Bartley, J.M., submitted, The tectonic
significance of crossfolds and backfolds in the Norwegian
Caledonides: ' Geological Society of ‘America Bulletin. '
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Steltenpohl, M.G., submitted, Geology of the Pine Mountain
Imbricate Thrust Zone, Opelika, Alabama (abs.): Geological
Society of America Abstracts with Programs, Southeastern
Section Meeting.

Steltenpohl, M.G., Andresen, A., and Tull, J.F., submitted,
A lithologic correlation between the Evenes/Bogen Groups
(Ofoten) and the Balsfjord Group (Troms): evidence for
the Finnmarkian Unconformity: Norges Geologisk:
Undersokelse. :

SteltenpohlJ M.G., and Moore, W.B., submitted, Metamorphism
and accretionary history of Alabama: Amer. Jour. Sci.
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RESUME

: William A. Thomas
Professor of Geology, The University of Alabama

Personal:

born July 23, 1936, at Berea, Kentucky
married Rachel Leach, 1957
children: Carolyn, 1959; Amy, 1962

Education:
B.S. (Geology) University of Kentucky 1956
M.S. " (Geology) University of Kentucky - 1957
- Ph.D. (Geology) Virginia Polytechnic Institute 1960

Honorary Organizations:
Phi Beta Kappa
Sigma Xi
Sigma Gamma Epsilon

Experience:
1979~ “University of Alabama, Department of Geology, i
Professor ’ ;
1972-1979 Georgia State University, Department of Geology,
Professor and Chairman of department
1970-1972 Queens College of City University of New York, Department
of Earth and Environmental Sciences,
1970-1972 Associate Professor
1971-1972 Chairman of department
1963-1970 Blrmingham—Southern College, Department of Geology,
1963-1968 Associate Professor
1968-1970 Professor
1967-1970 Chairman of department
:1969-1970 Geological Survey of Alabama, VlSltlng Scientist
1959-1963 The California Company (now Chevron), geologist;
1959-1960 well evaluation and field development in Lou1siana,
' Mississippi, and Florida
1960-1961 supervisory assistant, evaluation of field development
‘wells and exploratory wells in Gulf Coast
1961-1963 exploration in subsurface Jurassic of north Louisiana
summer, 1957 The California Company, summer geologist; Devonian-
Mississippian stratigraphy of southwest Montana
summer, 1956 The California Company, summer geologist; structural

mapping in Cretaceous of northwest Colorado
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: Grants,,fellowships,'and contracts:

1956 57, Unlvers1ty Fellowship for graduate study (M.sS. ), University of
Kentucky. ' :
1957-58-59, National Science Foundation Fellowshlp for graduate study
(Ph.D. ), Virginia Polytechnic Institute.
| . 1959, Geological Society of America Penrose Bequest for dlssertatlon
L S research (Ph.D.), Virginia Polytechnic Institute.
o : 1963-64, National Science Foundation, research director, Undergraduate
Research Participation, Mississippian stratlgraphy of central Alabama.
1964-66, The California Company, research contract, MlSSlSSlpplan‘
~ stratigraphy of northern Alabama.
1969, Birmingham-Southern College,‘Faculty Research Fund, Paleozo1c
Mo ‘ stratigraphy and structure between the Ouachita and Appalachlan
o 5 Mountains.
: 1969-70, Geological Survey of Alabama, research contract, Stratlgraphy
— : and structure of part of the Valley and Ridge province in Alabama.
' , 1973-74, Geological Survey of Alabama, research contract, Geology of
) , ' the Coosa deformed belt.
} © 1978 (with Greng. Mack), Georgia State University, Arts and Sciences
i : Research Fund, Stratigraphy and. dep031t10nal enviromments of Hartselle
E Sandstone in Alabama.
1980-82, Geological Survey of Alabama, research contract,»Structural
O ‘ geology of the Coosa deformed belt in the Alabama Appalachians.
% i -1980-82, Geological Survey of Alabama, research contract, Coal sampling.
1981-82, The University of Alabama Research Grants Committee,
Dep051t10nal environments of Parkwood Formation, an ancient delta in
! : central Alabama.
el 1981-82, Office of Surface Mining, Coal stratlgraphy of the deeper Black -
. ' Warrior basin and the Cahaba and Coosa synclines. :
[ 1981-84, National Science Foundation, Variation in time of orogeny along
: ‘ o orogenic belts from the perspective of clastic wedges.
1981-83, National Science Foundation - University of Texas at Austin,
— : , North American continent-ocean transect program, on-land portion of
. ' transect F-2 in Alabama.
\\\\ [ 1983-86, National Science Foundation, Synsedimentary structures in
o foreland fold-thrust belts.
] RS 1984-85, The University of Alabama Sc¢hool of Mines and Energy
L R, . Development Geologic controls on coal-bed methane productivity.
. 1984-86, Conoco, Synsedimentary structural deformatlon in the fold thrust
i ) belt of Alabama and west Georgia.
b 1985-87, Petroleum Research Fund of the American Chemical Soclety,
Foreland basin evolution—--sedimentation and tectonics.
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Professional organizations: ' ,m

Geological Society of America, Fellow
General Chairman, Annual Meeting in Atlanta, 1980
Special Publications Study Committee, Vice-Chairman 1980-81
Committee on Membership, Member 1981-83, Chairman 1982-83
Editor, Geological Society of America Bulletin, 1981-
Committee on Publications, Member 1981~ , Chairman 1985- : -
Committee on Committees, Member 1983 . L
Councilor, 1984~-1986

American Association of Petroleum Geologists
Committee on Governmental Affairs, Communicator 1975-83
Technical Program Coordinator, Annual Meeting in Atlanta, 1986

Alabama Geological Soc1ety, Charter Member
Editor, 1964-66 - .
Secretary, 1966-67
Vice-President, 1967- 68
President, 1968-69 _

Society of Economic Paleontologists and Mineralogists
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'Professional_activities;

1962~ 63 lecturer, MlSSlSSlppl Petroleum Commlttee, Senlor Petroleum
[EHE, . : Scientists High School Visitation Program. : : o
3 e B . 1965, leader, Annual Field Trip of Alabama Geological Soc1ety, Structural
L v ' ‘development of the southernmost Appalachians. v B
. ' . 1966, participarnt, National Science Foundatlon, summer conference,
[ e Stratigraphy and structure of the Appalachians.
B ’ 1967, stop-discussion leader, Annual Field Trip of Coal D1v151on,
o Geologlcal Society ‘of Amerlca, Carbonlferous detrltal rocks in
e : northern Alabama. L S
f 5 ; ‘ -l 1967, stop-discussion leader, Annual Field Trlp of Alabama Geological
P t “Society; M1551ss1pp1an sediments in northern Alabama and south-central
o ' ) Tennessee. : . Lan S
é [ : o 1968, participant,’ National Sc1ence Foundatlon, summer7conference;
R : Geology of the Canadian Rockies. g o
1969, participant, National Science Foundatlon, summer‘conference;
‘ . Geology of the Basin and Range. :
oo : 1969, stop-d1scuss1on leader; Annual Field Trip of Alabama Geologlcal
‘ Society; The Appalachian structural front in Alabama.
g o 1971, leader (substitute for Byron N. Cooper), field trlp,,Southeastern
| ‘ . Section of‘Geologlcal Society of America; Appalachian structural and
b ©  topographic front between Narrows and Beckley, Vlrglnla and West
Virginia. '
t 1971, part1c1pant, Natlonal Sc1ence Foundatlon, summer conference,
S - Geology of ‘the Colorado Plateau. :
; . 1972, participant, Geological Soc1ety of Amerlca, Penrose Conference,
O e Geology and geophysics of the northern Appalachlans.
} ] i o : 1973, stop—discussion leader, Annual Field Trip of Alabama Geologlcal
K ’ ’ Society; Talladega metamorphic front.:
. 1974, co-leader (and James A. Drahovzal), Annual Field Trip of Alabama
: ' Geological Society; The Coosa deformed belt 1n the Alabama
L o , Appalachians.
: ‘ 1976, participant, Geolog1ca1 Soc1ety of Amerlca, Penrose Conference,
L : Late orogenic sedimentation and related tectonlcs in the Cordilleran
L and Appalachian orogens. .
3 ~.1977, stop-dlscussion leader, Annual Fleld Trip of Alabama Geologlcal
7. , , Society; Cambrlan and Devonian stratlgraphlc problems of eastern
R Alabama.
1978, partlcipant Geologlcal Society of America, Penrose Conference,.'
' Chronology of thrusting in orogenic terranes. :
-1979, participant and speaker, field trips ‘and conference, Internatlonal
Geologlcal Correlation Program - Caledonlde Orogen Pro;ect, :
, ; v i ~Caledonides in the USA. -
I 71979, speaker, New York State Geological Assoc1at10n and New England
‘ ' Intercollegiate Geological Conference, Symposium, Sedlmentary strata
and tectonic movements.
i : 1980, co-convenor (and Greg H. Mack)," Symp031um, Southeastern Section of
bl . - e Geologlcal Society of America; Stratigraphy, sedimentology, and
'~ S ' paleoecology of Mississippian—-Pennsylvanian rocks.
: 1980, co-leader (and Greg H. Mack and Johnny A. Waters), field trlp,
Southeastern Section of Geological Society of America; Depositional
~ setting of the M15$1331pp1an Hartselle Sandstone and lower Bangor
Limestone in northwest Alabama. : ;
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Professional activities (continued):

"“1980 '1981 1982, stop-discussion leader, American Association of

Petroleum Géologists Field Seminar (John M. Dennison, leader),
Paleozoic stratigraphy and Appalachian exploration trends.

t1980, participant, Society of Economic Paleontologists and Mineralogists,

Research Conferénce; Modern shelf and ancient cratonic sedlmentatlon.
1980, co—leader (and Thornton L. Neathery), field trip, Geological
Soc1ety of America Annual Meeting; Tectonlc framework of the
Appalachlan orogen in Alabama. -
1981, speaker and field trip leader, Un1vers1ty of Alabama, Conference on
Petroleum Geology of Alabama. —
1981, co=-convenor (and James F. Tull), Geologlcal Society of Amerlca,‘
‘ Penrose Conference; Tlmlng of orogenic act1v1ty in the Appalachlan—
Caledonian system. :

1981, participant and speaker; field trlps and conference, Internatlonal

Geological Correlation Program - Caledonide Orogen-Project;
 Caledonides in Scandinavia.

1981, speaker, Appalachian Ba51n Industrial Assoc1ates, semlnar..

1982, speaker, Conference on ‘Aeromagnetic Mapping.

1982, co-convenor. (and James F. Tull), Symposium, Southeastern and

Northeastern Sections of Geological Society of Amerlca, Tlmlng of

B orogenic events in the Appalachians.

1982, speaker, ‘Appalachian Basin Industrial Assoc1ates, seminar.

1982, participant, North American Continent—-Ocean Transects Program.

1982, co-convenor (and George W. Viele), Geological Society of America,
‘Penrose Conference; Tectonic history of the Ouachita orogen.

1982, speaker, Alabama Geological Survey, Conference on Energy. .

1982, speaker, field trip, Geological Society of Amerlca Annual Meetlng,
Geology of Ouachita Mountains.

1982, co-convenor (and George W. Viele), Symp051um, Geologlcal Soc1ety

" of America Annual Meeting; The Ouachita orogen.

1982, co-leader (and James F. Tull, Thornton L. Neathery, Greg H. Mack,
and Benjamin A. Ferrill), field trip, Geological Society of America
Annual Meeting; Appalachian thrust belt in Alabama: tectonics and
sedimentation.

1983, speaker, Conference on Aeromagnetic Mapplng. : .

1983, speaker, Appalachian Basin Industrial Associates, seminar.

1983, co-leader. (and JameS‘F. Tull, Thornton L. Neathery, Benjamin A.

" Ferrill, W. Edward Osborne, and Michael W. Szabo), field trip, Gulf

Coast Associatlon of Geological Societies; Appalachlan thrust belt in '

, Alabama: tectonlcs and sedimentation..

1984, participant, Geological Society of America, Penrose Conference,

- . The West African connection.

) 1984, .co-convenor (and Wallace D. Lowry), Symposium, Southeastern and

. North-Central Sections of Geological Society of Amerlca, Tectonics and

, sedimentation of the southern Appalachians. -
1984, co-convenor (and Laurence L. Sloss), Symposium, Southeastern and

‘North-Central Section of Geological Society-of America;- Tectonics and

sedimentation of the:eastern North American craton.

1984, participant, North Atlantic Treaty Organization Advanced Studies

Institute; Geologlcal synthe51s of the Caledonlan rocks of the United
Kingdom. v
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- Professional activities (continued):

1984, speaker, International Geological -Correlation Prograr,- Caledonide
Orogen Project; Caledonides in .the British Isles.

» 1984, co-leader (and Thornton L. Neathery, W. Edward Osborne, Mlchael W.

Szabo, Richard H. Groshong, Jr., and Benjamin A. Ferrill), Annual
Field Trip of Alabama Geological Soc1ety, Appalachlan thrust belt 'in
Alabama.

1985, speaker (and R. G. Martln), Symposium, Cornell Program for the

Study of the Continents; The structure and evolutlon of ‘the Gulf of
Mexico and surrounding regions.

1985, speaker, University of Alabama School of Mlnes and Energy

Development, External Advisory Council.

- 1985, speaker, Appalachlan Basin Industrial Assoc1ates, seminar.

Presented 36 papers at profe531onal meetings::

Geological Society of America

Southeastern Section of Geological Society of America
South-Central Section of Geological Society of America
Northeastern Section of Geological Society of- America

Gulf Coast Association of Geological Societies

Alabama Academy of ‘Science

International Geological Correlation Program Conference
Internatlonal Conference on Basement Tectonics

International Congress of Carbonlferous Stratlgraphy and Geology
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Professional activities (continued):

Invited speaker at:
1968, Mississippi Geological Society
1969, Alabama Geological Society
University of North Carolina
1970, Louisiana State University
Queens College of City University of New York
1973, Auburn University
University. of Georgia ‘
1975, Georgia Institute of Technology
1977, West Georgia College
1978, University of Kentucky
1979, University of Georgia
University of Alabama
Florida State University
1980, Monmouth College (Visiting Distinguished Scholar)
1982, United States Geological Survey, Reston
University of Alabama at Birmingham
Texas A&M University
New Orleans Geological Society
1983, University of Texas at Austin
1984, American Institute of Mining Engineers, Alabama Chapter
University of Kentucky (McFarlan Lecturer)
Columbus College :
University of New Orleans
1985, University of Oklahoma
University of Kentucky
Appalachian State University
Memphis State University

Reviewer of manuscripts and proposals for:
Geological Society of America Bulletin
American Journal of Science
National Science Foundation
Nuclear Regulatory Commission
Southeastern Geology
American Association of Petroleum Geologists Bulletin
Petroleum Research Fund of American Chemical Society
Georgia Geological Survey
Geological Survey of Alabama
Geology
Tectonics
Journal of Foraminiferal Research
International Conference on Basement Tectonics Proceedings
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e e ‘Bibliography: YART'ICLES

: » 1963, and Mann, C. J., Correlation chart of upper Cotton Valley . sands
e T Shreveport Geologlcal Society Reference- Volume 5, . pe-9-17.

L ‘ T 1964, with . Mann, C.. J., Cotton Valley Group (Jura331c) nomenclature,v

‘ Louisiana and Arkansas: Gulf Coast Association of Geologlcal

Soc1et1es Transactlons, ve 14, p- 143-152,

""" 1965 (edltor), Structural development of the southernmost Appalachians:
Alabama Geologlcal Society, Third Annual F1eld Trip Guldebook 69 p. ;

"1965 Southernmost Appalachlans Alabama Geologlcal Soc1ety, Third
Annual F1eld Trip Guidebook, p. 1 2.»

J v , 1965, Ouachlta 1nfluence on MlSSlSSlpplan lithofacies: . Alabama
Geolog1cal Soc1ety, Thlrd Annual Fleld Trlp Guldebook, p. 23—28.

! ; : - 1965, and Copeland Co Wo, Generallzed stratlgraphlc sect1ons Alabamav
N : Geologlcal Society, Third Annual F1eld Trip Guldebook, p. 3- 4.

{ i ‘ - ' 1965, and J01ner, T. Jey Attalla Conglomerate Alabama Geologlcal
e . © Society, Third Annual Fleld Trlp Guidebook, p. 13—15.

f'l A ‘ 1966, and Mann, c. J;, Late Jurassic depos1t10nal env1ronments, Louisiana
| and Arkansas: American Association of Petroleum Geologists Bulletin,
v. 50, p. 178-182.

H R 1966, Late Mlss1ssipp1an folding of a syncline in the western
o Appalachians, West Virginia and Vlrglnla. Geological Society of
- America Bulletln, Ve 77, P 473-494, :

Lo u 1967, M1351531pp1an fac1es in Alabama,.in Ferm, J. C. and others, A
P field guide to Carboniferous detrital rocks in northern Alabama:

{ ..~ 'Annual Field Trip Guidebook Coal D1v151on, Geolog1ca1 Soc1ety of

| R Amerlca, P 21-23. '

7 “ ‘ 1 1967, Mlss1s51pp1an stratlgraphy of the Tennessee Valley, Alabama
A : Alabama Geolog1ca1 Soc1ety, Flfth Annual Field- Tr1p Guldebook
e ' : = 4=9, :

{ L , 1967 with Moser, P. H., Pre-Hartselle Mississippian sandstone in
ilw L S : Colbert County, Alabama: Alabama Geolog1cal Soc1ety, Fifth Annual
v "Field Trip Gu1debook, p. 25-39. : :

f KA 1968, with. Mann, C. J., The Anc1ent Mississippi Rlver. Gulf Coast
RN ‘ Assoc1at10n of Geological Societles Transactlons, Ve 18, P 187-204._

1968,_Contemporaneous normal faults on flanks of B1rm1ngham‘ v
anticlinorium, central Alabama: American Assoc1ation of Petroleum
Geologlsts Bulletin, ve 52, p. 2123-2136.

1969,..and Bearce, D. N., Sequatchie antlcline in north—central Alabama:
Alabama Geological Society, Seventh Annual Field Trip Guidebook,
Pe 26-43. o
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" Bibliography: ARTICLES (continued)

~.1971, Devonian stratigraphy north of the Uncompahgre Uplift,‘Colorado:
Mountain Geologist, v. 8, p. 85-88. v : L

1972 Reglonal Paleozoic stratigraphy in Mississippi between Ouachita and
Appalachian Mountains: American Association of Petroleum Geologists
Bulletin, v. 56, p. 81- 106. -

1972, M1s51551pp1an stratigraphy of Alabama AlabamaAGeological‘Survey
‘ Monograph 12 121 p. : '

”1972,'Regiona1 Paleozoic stratigraphy in Mississippi between Ouachita and
.~ Appalachian Mountains: Replies to discussions by F. F. Mellen and
S: W. Welch: “American Association’ of Petroleum Geologists Bulletin,
Ve 56, p. 2459-2460 and 2462-2463.

1973 Southwestern Appalachian structural system beneath the Gulf Coastal
Plain American Journal of Science, Cooper Volume, v. 273A, p. 372~
390. : .

1973, and Drahovzal, J. A., Reglonal Paleozoic stratigraphy of Alabama:
Alabama Geological Society, Eleventh Annual F1e1d Trip Guidebook
p. 66-91.

1974 (and Drahovzal, J. A., editors), The Coosa deformed belt in the
Alabama Appalachians: Alabama Geological Soc1ety, TWelfth Annual
F1e1d Trip Guidebook 98 p.

1974 and Drahovzal J. A., A field guide to the Coosa -deformed belt:
Alabama Geological Society, ‘Twelf th Annual Field Trip Guidebook
p- 1_430 X

1974, and Drahovzal, J, A., Geology of the Coosa deformed belt: Alabama
Geological Society, Twelfth Annual Field Trip Guidebook, p. 45-75.

'-‘1974, Converging clastic wedges in the Mississippian of Alabama:
Geological Society of America Special Paper 148, p. 187-207.

1975,Vwith Neathery, T. L., Pre-Mesozoic basement rocks of the Alabama
- coastal plain: Gulf Coast Association of Geological Soc1et1es
v Transactions, Ve 25, p. 86-99.

” “1976 Evolution of Ouachita—Appalachian contlnental margin. Journal of
Geology, ve 84, p. 323—342. o

'~’61977 Structural and stratigraphic contlnuity of the Ouachita and

Appalachian: ‘Mountains: Arkansas Geological Commission, Symp051um on
~the geology of the Ouachlta Mountains, v. 1, p. 9-24,

'1977,1with Drahovzal, J. A., Pre—Mississippian sandstones in the interior
structures. of -the. Appalchian- fold and thrust belt of eastern Alabama:
Alabama Geological Society, F1fteenth Annual Field Trip Guidebook

29-36. v ,
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: Biblibgraphy:,lARTICLES (continued)

'1977, and Drahovzal, J. A., Large scale recumbent folding in the: Valley
and Ridge province of Alabama Discussion: Geological Society of
America Bulletln, v. 88, p. 1368 -1371. . '

1977, Evolutlon of Appalachlan—Ouachlta sallents and recesses from -
" reentrants and promontorles in the continental margln Aperican
Journal of Science, v. 277, p. 1233—1278 S

1979 Evolutlon of Appalachlan-Ouachlta salients and recesses from
reentrants and promontories in the continental margin: Reply to
discussion by Harold Williams and B. L. Doolan American Journal of -
Sc1ence, v. 279 p. 95 96.‘ : B

'1979, andrCramer, H. R., The Mississippian and Pennsylvanian
(Carboniferous) Systems in the United: States]—‘Georgia: .U. S.
Geological Survey Profess1onal Paper 1110-H, 37 p.

1979, MlSSlSSlpplan stratlgraphy of Alabama, in The MlSSlSSipplan and
Pennsylvanlan (Carbonlferous) Systems in the United States - Alabama
and M1s313s1pp1 U. S. Geological Survey Professional Paper 1110-I,
Pe Il-122. (also Alabama Geological: Survey Reprint Series 49)

l980,-and Tull, J. F., Bearce, D. N.j Russell G., and Odom A. L.,
" Geologic synthesis of the southernmost Appalachians, Alabama and
Georgia: Virginia Polytechnic Instltute Department of Geologlcal
Sciences, Memoir 2, p..9l 97. ‘
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Professional Summary

PERSONAL DATA

Born:

December 15, 1949, Tuscaloosa, Alabama
Business Address: Geological Survey of Alabama
P.O0. Box O
Tuscaloosa, AL 35486
: ' 205/349-2852
Home Address: 1009 Myrtlewood Drive .

Tuscaloosa, AL 35401

ACADEMIC BACKGROUND

B.S. in Geology, University of Alabama, 1972
M.S. in Geology, University of Alabama, 1977

AREAS OF EXPERTISE

A.
B.

Coal Geology -
Fracture patterns in the Warrlor coal basin

PROFESSIONAL WORK EXPERIENCE

A.

Present Position: Geologist II, Energy Resources D1v151on, Geologlcal Survey of
Alabama (3/80 - Present).

Named head of Coal Section in Energy Resources Division in October 1986.
Assessed coal deposits and relationships in Blount and Walker Counties, Alabama.

Designed format for mapping the coal deposits on 7.5-minute quadrangles in the
Warrior coal basm.

Served as coordinator between National Coal Resources Data System (N CRDS) and
coal bed data collection projects.

Served as GSA prlnclpal investigator for a 4-year cooperative drilling and mapping
prog'ram in the Warrior coal basin.

Geologist I, Energy Resources Division, Geological Survey of Alabama (5/75-3/80).

Served as principal investigator on cooperative project with the Bureau of Mi‘nes to
investigate fracture patterns in the Warrior coal basin. . -

Principal investigator in cooperatlve study with Bureau of Mmes and Department of
Energy to assess coal resources in Alabama.

Scientifiec Aide III, Energy Resources Division, Geologlcal Survey of Alabama (9/73-
5/75)
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' Co—authoréd popular report on coai in Alabama.
Conducted limited field mapping of coal deposits in Marion County, Alabama.
PROFESSIONAL SOCIETIES
Alabama Géological Society
PUBLICATIONS

Reports, Monog’faphs, Brochures, Pamphlets, Bulletins

Ward, W. E., II, 1987, Coal oécurrence and general geology in the Jasper 7.5-minute
quadrangle, Walker County, Alabama: Alabama Geological Survey Speclal Map (in
rev1ew)

Ward, W. E., II, 1987, Coal occurrence and general geology in the Nauvoo 7.5-minute
quadrangle, Walker and Winston Counties, Alabama: Alabama Geological Survey
Special Map 186, 39 p. (in review).

Ward, W. E., II, 1986, Coal oceurrence and general geology in the Carbon Hill 7.5-minute
quadrangle, Walker and Winston Counties, Alabama: Alabama Geological Survey
Special Map 150, 52 p.

Ward, W. E., I, Barnett, R. L., and Rheams, L. J., 1986, Coal resources of Walker County,
Alabama. Alabama Geologlcal Survey Special Map 205, 30 p., 13 pls. (in press).

Ward, W. E., II, Drahovzal, J. A., Evans, F. E., Jr., 1984, Fracture analyses in a selected
area of the Warrior coal basm, Alabama: Alabama Geological Survey Circular 111,
178 p.

Ward,‘ w. Eb., II, 1984, Reserve base bituminous coal and lignite in Alabama: Alabama
Geological Survey Circular 118, 102 p.

Horsey, C. A., Carnevale, M. J., Hall, R. W., U.S. Geological Survey, and Ward, W. E., II,
Alabama Geological Survey, 1984, Lithologic logs of 1981-82 coal drilling in the
Warrior coal field, Tuscaloosa, Fayette, and Walker Counties, Alabama: Bureau of
Land Management Open-file report, 151 p.

Carnevale, M. J., and Hall, R. W., U.S. Geological Survey, and Ward, W. E., II, Alabama
Geological Survey, 1984, Geochemical results of 1981-82 coal drilling in the Warrior
coal field, Tuscaloosa, Fayette, and Walker Counties, Alabama: Bureau of Land
Management Open-file report, 25 p.

Ward, W. E., II, and Gillette, B., 1983, Compilation of coal quadrangle maps, Warrior
basin, Alabama--Coal data listing and coal bed chemical analyses. Alabama
Geological Survey Open-file report.

Ward, W. E,, II, and Chase, D. D., 1981, Map of selected coal beds in parts of the Plateau
coal region, Rome Quadrangle, Alabama: Alabama Geological Survey Special Map
181A

1
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Ward, W. E., II, and Chase, D. D., 1981, Map of selected coal beds in parts of the Warrior.
coal basin and Cahaba coal field, and the Coosa coal field, Birmingham South
Quadrangle, Alabama: Alabama Geological Survey Speclal Map 181B. '

Ward, W. E., II, and Chase, D. D‘, 1981, Map of selected coal beds in parts of the Warrior
coal basin and Plateau coal region, Haleyville Quadrangle, Alabama: Alabama
Geological'Survey Special Map 181C '

Ward, W. E., II, and Chase, D. D., 1981, Map of selected coal beds in parts of the Warrior
‘coal basin and Cahaba coal field, Tuscaloosa Quadrangle, Alabama: Alabama
Geological Survey Speclal Map 181D. .

Ward, W. E., II, and Chase, D. D., 1981, Map of Selected coal beds in parts of the Warrior
coal basin, Cahaba coal field, and Plateau coal region, Birmingham North
Quadrangle, Alabama° Alabama Geologlcal Survey Special Map 181E.

Ward, W. E., II, and Chase, D. D., 1981, Map of selected coal beds in parts of the Plateau
"~ coal region, Huntsville and Chlckamauga Quadrangles, Alabama: Alabama
Geologxcal Survey Speclal Map 181F. »

Ward, W. E., II, and Chase, D D., 1981, Map of selected coal beds in parts of the Warrior
coal basin and Plateau coal region, Guntersvxlle Quadrangle, Alabama: Alabama
Geolog1ca1 Survey Special Map 181G.

Ward, W. E., II, and Chase, D. D., 1981, Map of selected coal beds in parts of the Warrior

coal basin, Jasper Quadrangle, Alabama: Alabama Geologlcal Survey Special Map
181H.

Hall, R. W., Law, R., Markewich, W., and Horsey, C. A., U.S. Geological Survey, and '
- Ward, W. E., II, and Barnett, R. L., Alabama Geologlcal Survey, 1981, Geophysical
and lithological logs of 1980-81 coal drilling in the Warrior coal field, Tuscaloosa,
Fayette, and Walker Counties, Alabama: U.S. Geological Survey Open—flle Report
81-_ .

Ward, W. E., II, and Musgrove, C. G., 1978, Geology and coal resources of coal-bearing
rocks in Jefferson County, Alabama, in Stratigraphy and structure of the
Birmingham area, Jefferson County, Alabama: Alabama Geological Society
Gu1debook, 16th Annual Field Trip, p 68-86. :

-Ward, W. E., II, and Evans, F E., dr., 1975, Coal--its importance to Alabama: Alabama

Geologlcal Survey Informatlon Series 53, 26 p.
Thesis

Ward, W. E., II, 1977, Jomtmg in a selected area of the Warrior coal field: Un1ver51ty of :
Alabama unpubllshed M.S. the51s, 61 p.
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Gary V. Wilson

Professional Summary

~ February 1987

PERSONAL
Born July 11, 1945, Fairfield, Alabama

Business address: State Oil and Gas Board of Alabama B
420 Hackberry Lane '
P.O. Box O
Tuscaloosa, Alabama 35486-9780
-~ 205/349-2852

Home address: 4802 Peartree Court
. ‘Tuscaloosa, Alabama 35405
205/553-1888

ACADEMIC BACKGROUND | | | —
B.S. Geology, Birmingham Southern College, 1968
AREAS OF EXPERTISE

~A. Petroleum geology
B. Subsurface stratigraphy and structural geology
C. Geophy51cal techniques of subsurface investigation

PROFESSIONAL WORK EXPERIENCE : | —

A. Present Position: A551stant State 0il and Gas Supervisor and Chlef of the
‘Geology Division, State Oil and Gas Board of Alabama (May 1982 to Present).

. Administrative responsibilities for the Geology Division and technical advisor to
the State Oil and Gas Supervisor. :

Technical review and evaluation of the geologic maps, cross-sections and other
data on oil and gas fields in Alabama as submltted to the State Oil and Gas
Board. -

‘Compile, review and evaluate the geologlcal and geophysical data derived from
the drilling and logging of oil and gas test wells.

Studies of the subsurface stratigraphy and structural geology of the oil and gas
fields of Alabama.

Subsurface investigations and assessments of the undeveloped natural resources
of Alabama.
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, B. Geologxst and Geophysicist, Geological Survey of Alabama (May 1968- -May
— 1982).

Supervised acquisition and processing of gravity, magnetic and resistivity field
data.

Interpreted geophysical data and prepared maps and reports. ‘
Microscopic examinations of rock cuttings and cores from oil and gas test wells.

Interpretatxon and correlat:on of wire- lme geophysical logs from oil and gas
test wells. Made determinations of formation tops, lithologies, facies changes,
and fault locations and displacements.

Conducted regional subsurface studies of the stratigraphy and structural
geology of Gulf Coast basin and Warrior basin of Alabama. Prepared cross-
sections and structure, isopach and isolith maps.

PROFESSIONAL SOCIETIES

Alabama Geological Society
Society of Exploration Geophysicists

PUBLICATIONS

Reports

Wilson, Gary V., 1987, Characteristics and resource evaluation of the bitumen and
rock-asphalt deposits of northern Alabama: State Oil and Gas Board of Alabama
(in press).

Wilson, Gary V., and Tew, Berry H., 1985, Geothermal data for southwest Alabama:

- Correlations to geology and potential uses: State Oil and Gas Board of Alabama
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Engineering Corporatlon (1977-1979, $67, 887)

Co-Principal Investlgator- In situ gasification of Texas hg‘mte to synthetlc fuel;
National Science Foundation (1974-1977, $290,700). .

Major contributor to research proposal: Preliminary evaluation of geothermal

resources in South Texas; Atomic Energy Commission (1974, $26,000).

'Co-Prmclpal Investlgator. Use of salt domes for radioactive waste dlsposal, Atomic
Energy Commission (1974, $48,000).

RECENT PUBLIC LECTURES AND ADDRESSES

Geologic and hydrologic‘factors for lignite development: presented to Texas Mining
and Reclamation Association, San Antonio, Texas, October 26, 1984.

- Lignite geology, quality, and economies of developmer‘lt:' presented to Austin

Geological Society, Austin, Texas, December 5, 1983.

Mining in Central Texas: presented to Society of Mining Engineers of the American
Institute of Mining, Metallurgical and -Petroleum Engineers, South Texas Minerals
Sectlon, San Antomo, Texas, October 11, 1983.

‘Brmes, clay mmerals, and equilibria: predicting diag‘enetic history and reservoir

~quality in Oligocene Frio Formation of Texas: = presented at AAPG Research
Conference, Role of Clay Minerals in Hydrocarbon Exploration, Santa Fe, New
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Mexico, October 13, 1982 (1nv1ted) and AAPG Annual Conventlon, Dallas, Texas,
April 19, 1983 (1nv1ted) ‘ ,

SPECIAL LECTURING S

Corporate Schools, Research Seminars

Environments of coal deposition, U.S. Geological Survey, Branch of Coal
Resources, Reston, Virginia, February 25-26, 1982. .

Environments of coal ‘deposition, Phillips Coal ‘Company, Tyler, Texas,
July 31 - August 1, 1980. ‘
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CURRICULUM VITAE
' MARK GREGORY STELTENPOHL ’

Alabama State Geological Survey Born:-Juiy 20,1955

420 Hackberry Lane ; Citizenship: USA
Tuscaloosa, Alabama 35486 ~Marital status: Married
Office:(205) 349-2852, ext. 277 Home: (205) 752-5179
EDUCATION;

B.S., 1978, University of Alabama, Geology, Chemistry minor.
Top Graduating Senior in Geology, 1978. .

M.S., 1983, 'University'of Alabama, Structure and Tectonics.
Thesis: The structure and stratlgraphy of the Ofoten Synform,
north Norway.

Ph.D., 1985, University of North Carolina, Structure,
Metamorphic Petrology, and Tectonics. Dissertation: The
structural and metamorphic history of Skanland, north Norway,
and its 31gn1flcance for tectonics in Scandinavia.

PROFESSIONAL EXPERIENCE;

Summer. 1978: Fieldwork~and‘geochemical iab studies on the
Hillabee Massive Sulfide Complex, Alabama, for the Minerals
Resources Institute.

Summer 1978: Field geologlst employed by Geochemix.

August 1978-August 1980: Teaching assistant for structural
geology, summer field camp, and physical geology classes,
University of Alabama. ‘ B .

August 1980-August 1984: Teaching and research assistant,
University of North Carolina. :

August 1984-August 1985: Instructor/lecturer for mineralogy
and structural geology, University of Tromso, Tromso, Nerway.
" 'Research studies emphasizing Caledonian orogenesis. :

August. 1985-December 1985: Instructor/lecturer for structural

geology, University of North Carolina.

January 1986-March 1986: Consulting aeologlst for Stonewall
Gas and 0il Company, V1rg1n1a R

March 1986-May 1986: Exploration geologist for Texasgulf
Minerals and Metals, Chapel Hill, North Carolina.’

June 1986-Present: Structural geologlst and petrologlst for
the Alabama State Geologlcal Survey.

98



' OTHER EXPERIENCE;

Participant in Penrbse Conference, "Timing of orogenic activityi
in the Appalachian-Caledonian System," J.F. Tull and W.A.
“Thomas, conveners, Alexander City, Alabama, May 1981.

[*y ] Participant in.the Uppsala Caledonian symposium, IGCP .
| Caledonide Project, Uppsala, Sweden, August 1981.

| Participant in Norsk Geologisk Foreningen, a Scandinavian
% . »symp031um on Caledonlan tectonics, Tromso, Norway, January
L 1 1985. : R

. RESEARCH FUNDING;

‘ Graduate Research Council Fellow (1979-1980), $3800
{ Minerals Resources. Institute Fellow (1979), $1500
*7 Norwegian Research Council for Science and Humanltles (NAVF)
e (1979), $1000 |
Lo ' Graduate Research Council Summer Fellow (1979) $500
— B Sigma Xi (1979), $300

; . .'McCarthy Foundation Fellow (1981), $1000
0 Sigma Xi (1981-82), 3$475°
L ~ Geological Society of America (1982)} $750

‘ Norwegian Geological Survey (NGU) (1983), $1000

O Revynolds Foundation Fellow (1983),:$3000
gz' National Science Foundation (1984), $8906, not funded

IR PUBLICATIONS;

e Steltenpohl, M.G., 1983, The structure and stratigraphy
E of the Ofoten Synform, north Norway (abs.): Geological
L Society of America Abstracts with Programs, v. 15,
p. 65. ‘

| ' - Steltenpohl, M.G., 1983, The tectonic significance of

e crossfolds and backfolds in the Norwegian Caledonides:
. : ~ (abs.): Geological Society of America Abstracts with
| , Programs, v. 15, p. 696.

~Steltenpohl, M;G.; and Bartley, J.M., 1984, Kyanite-grade
)T : ’ metamorphism in the Evenes and Bogen Groups, Ofoten,
L north Norway: Norsk Geologisk Tiddskrift, v. 64,

: p. 21-26. : : ~

| Steltenpohl, M.G., and Bartley, J.M., 1984, Statistical
- : ‘ evaluation of P T trajectories based on elemental

. : partitioning geothermometers and geobarometers (abs.):
| ' Geological Society of America Abstracts.with Programs,
= ; v. 16, p. 667. , ‘

99



Steltenpohl, M.G., Andresen;, A., and Tull, J.F., 1985,
Evidence for a lithostratigraphic correlation between
the Salangen Group (Ofoten) and the Balsfjord Group
(Troms) and its regional implications (abs.):
Geolognytt, v. 20, p. 47.

Tull, J.F., Bartley, J.M., Hodges, K.V., Andresen, A.,
Steltenpohl, M.G., and White, J.M., 1985, The
Caledonides in the Ofoten region (68-69N), north
Norway: key aspects of tectonic evolution: 1in Gee,
D.G., and Sturt, B.A., (eds.), The Caledonide Orogen-
Scandinavia and Related Areas, Wiley-Interscience, New
York, p. 553-569. .

Steltenpohl, M.G., Andresen, A., and Tull, J.F., 1986,
Lithologic correlation between the Evenes/Bogen Groups
(0foten) and the Balsfjord Group (Troms): evidence
for the Finnmarkian Unconformity, north Norway (abs.):
Geological Society of America Abstracts with Progranms,
v. 18, p. 762. :

Boyd, R., in press, Geology of the 1?50,000 Skjomen sheet,
north Norway: Norges Geologisk Undersokelse, co-
contributer.

Boyd, R., in press, Geology of the 1:50,000 Evenes sheet,
north Norway: Norges Geologisk Undersokelse, co-
contributer. :

Steltenpohl, M.G., and Bartley, J.M., in press, Thermobaro-
metric profile through the Caledonian nappe stack of
western Ofoten, north Norway: Contributions to Mineralogy
and Petrology.

Steltenpohl, M.G., in press, Tectonostratigraphy and tectonic
evolution of the Skanland area, north Norway: Norges
Geologisk Undersokelse.

Steltenpohl, M.G., and Moore, W.B., in press, Metamorphism in
Alabama: Alabama State Geological Survey Bulletin.

Dean, L., Beg, M., Guthrie, G., Moore, W.B., Rheams, K.F.,
Steltenpohl, M.G., and Tew, B.N., in press, Minerals of
Alabama: Alabama State Geological Survey

Steltenpohl; M.G., and Bartley, J.M., submitted, The tectonic
significance of crossfolds and backfolds in the Norwegian
Caledonides: Geological Society of America Bulletin.
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Steltenpohl, M.G., submitted, Geology of the. Pine Mountain
Imbricate Thrust Zone, Opelika, Alabama . (abs.): Geological-
Society of America Abstracts with Programs, Southeastern
Section Meeting. '

~Steltenpohl, M.G., Andresen, A., and Tull, J.F., submitted,

A-lithologic correlation between the Evenes/Bogen Groups
(0Ofoten) and the Balsfjord Group (Troms): evidence for
the Finnmarkian Unconformity: Norges Geologisk
Undersokelse. : ‘

~Steltenpohl, M.G., and Moore, W.B., submitted, Metamorphism

and accretionary history of Alabama: Amer. Jour. Sci.
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RESUME

‘ W1lllam A. Thomas

: Professor of Geology, The Unlver51ty of Alabama

Personal:

born July 23,

'1936, at Berea, Kentucky

married Rachel Leach, 1957

children:

Education:

BOS.
M,.S.
Ph.D.

(Geology)

Carolyn, 1959; Amy, 1962

~ University of Kentucky -~ 1956
(Geology)  University of Kentucky . 1957 :
- (Geology) Virginia Polytechnic Institute 1960

Honorary Organizations:
Phi Beta Kappa
Sigma Xi
Sigma Gamma Epsilon

Experience:

» 1979~
1972-1979

1970-1972

1970-1972 -

1971-1972
'1963-1970
1963-1968

1968-1970 -
1967-1970

1969-1970
1959-1963
1959-1960

'1960-1961

1961-1963
summer, 1957

summer, 1956

University of Alabama, Department of Geology,
Professor

Georgia State Un1vers1ty, Department of Geology,
Professor and Chairman of department

-‘Queens College of City: University of New York Department

of Earth and Environmental Sc1ences,
Associate Professor -
Chairman of department :
Birmingham-Southern College, Department of Geology,
Associate Professor
Professor
Chairman of department
Geological Survey of Alabama, Visiting Scientist
The California Company (now Chevron), geologist;
well evaluation and field development in Loulsiana,
‘Mississippi, and Florida -
supervisory assistant, evaluation of field development
' wells and exploratory wells in Gulf Coast

exploration in subsurface Jurassic of north Louisiana

The California Company, summer geologist; Devonian-
"Mississippian stratigraphy of southwest Montana
The California Company, summer geologist; structural

mapping in Cretaceous of northwest .Colorado
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Thomas - 2

: Grants, fellowships, and contracts:

1956- 57 Unlver51ty Fellowshlp for graduate study (M S. ) University of

Kentucky.’ .
1957-58-59, Natlonal Science Foundatlon Fellowshlp for graduate study
(Ph.D. ), Virginia Polytechnic ‘Institute.
1959, Geological Society of America Penrose Bequest for dissertation
research (Ph.D.), Vlrglnla Polytechnic Institute.

- 1963-64, National Science Foundation, research director, Undergraduate

Research. Part1c1pat10n, Mississippian stratigraphy of central Alabama.

-1964-66, The California Company, research contract, M1551331pp1an

stratigraphy of northern Alabama.

1969, B1rm1ngham—Southern College,,Faculty Research Fund, Paleozoic
stratigraphy and structure between the Ouachlta and Appalachlan
Mountains.

1969- 70, Geological’ Survey of Alabama, research contract, Stratlgraphy

and structure of part of the ‘Valley and Rldge province ‘in Alabamas
1973-74, Geological Survey of Alabama, research contract, Geology of
the Coosa deformed belt.

1978 (with Greg H. Mack), Georgia State Unlver81ty, Arts and Sciences

Research Fund, Stratigraphy and deposit1ona1 enviromments of Hartsellef
Sandstone in Alabama.. :

'1980-82, Geologlcal Survey of Alabama, research contract,’ Structural

geology of the Coosa deformed belt in the Alabama Appalachians.

1980~-82, Geologlcal Survey of Alabama, research contract, Coal sampling.

1981-82, The University of Alabama Research Grants Committee,
Dep051t10nal environments of Parkwood Formation, an ancient delta in -
central: Alabama.

1981-82, Office of Surface Mlnlng, Coal stratigraphy of: the deeper Black

Warrior basin and the Cahaba and Coosa synclines.
1981-84, National Science Foundation, Variation in time of orogeny along
.- orogenic belts from the perspective of clastic wedges.

1981-83, National Science Foundation - Un1vers1ty of Texas at Austin,

North American continent-ocean transect program, on—land portion of
transect F-2 in Alabama.

1983-86, National Science Foundatlon, Synsedimentary structures in
foreland fold-thrust belts.

V1984 85, The University of Alabama School of Mines and Energy

‘Development, Geologic controls on coal-bed methane productivity.
1984-86, Conoco, Synsedimentary structural- deformatlon in the fold-thrust
belt of Alabama and west- Georgla.
1985-87, Petroleum Research Fund of- the American Chemical Soc1ety,,
Foreland basin evolutlon—-sedlmentatlon and tectonics.: -
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Thomas - 3
Professional organizations:

.Geological Society of America, Fellow
General Chairman, Annual Meeting in Atlanta, 1980
Special Publications Study Committee, Vice-Chairman 1980-81
Committee on Membership, Member 1981-83, Chairman 1982-83
Editor, Geological Society of America Bulletin, 1981-
Committee on Publications, Member 1981- » Chairman 1985-
Committee on Committees, Member 1983
~ Councilor, 1984-1986
American Association of Petroleum Geologists
Committee on Governmental Affairs, Communicator 1975-83
- - Technical Program Coordinator, Annual Meeting in Atlanta, 1986
Alabama Geological Society, Charter Member
. Editor, 1964-66 = -
Secretary, 1966-67
Vice-President, 1967-68
President, 1968-69 v
"Society of Economic Paleontologists and Mineralogists
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Professional activities:

1962- 63 lecturer, MlSSlSSlppl Petroleum Conmittee, Senior Petroleum

Scientists High School Visitation Program, :
1965, leader, Annual Field Trip of "‘Alabama. Geologlcal Soc1ety, Structurai
development of the southernmost: Appalachians. .

1966 partlclpant, National Science Foundatlon, summer conference,

Stratigraphy and “structure of the Appalachlans.

1967, stop~discussion leader, Annual Field Trip of Coal D1v151on,

Geological Society of America; Carboniferous detrltal rocks in
northern Alabama. v .

-~ 1967, stop-discussion leader, Annual F1eld Trip of Alabama Geological

Society; MlSSlSSlpplan sediments in northern Alabama and south-central
‘Tennessee. ' L W T : o
1968, participant, National Sclence Foundation, summer conference;

Geology of the Canadian Rockies. ‘ ' '

1969, participant, National Science Foundation, summer conference;

Geology of the Basin and Range.

1969, stop-d1scuss1on leader, Annual Field Trip of Alabama Geological
Society; The Appalachian . structural front in Alabama.

1971, leader (substitute for Byron N. Cooper), field trip, Southeastern
Section of Geological Society of America; Appalachian structural and
topographic front between Narrows and Beckley, Virglnia and West
Virginia..

1971, participant, National Science Foundation, summer conference,

~ Geology of the Colorado Plateau. ;
1972, participant, Geological Society of America, Penrose Conference,
Geology and. geophysics of. the northern Appalachians.
1973, stop-discussion leader, Annual Field Trip of Alabama Geologlcal
Society; Talladega metamorphic front.

1974, co-leader (and James A. Drahovzal), Annual Field Trip-of Alabama

Geological Society; The Coosa deformed belt ‘in: the Alabama
Appalachians. =

1976, participant, Geologlcal Soc1ety of America, Penrose Conference,
Late orogenic sedimentation and related tectonlcs in' the Cordilleran
and Appalachian orogens.

1977, stop—discussion leader, Annual Field Tr1p of - Alabama Geological
Society, Cambrian and Devonian stratlgraphlc problems of eastern
Alabama.

31978,vpart1c1pant Geologlcal Society of America, Penrose Conference,

Chronology of thrusting in orogenic terranes.

11979, participant and speaker, field trips and conference, Internatlonal

Geological Correlation Program - ~Caledonide Orogen PrOJect°
Caledonides 'in the USA.

1979, speaker, New York State Geological Assoc1at10n and New England
Intercollegiate Geological Conference, Symposium, Sedimentary strata
and tectonic movements.

1980, co-convenor (and Greg H. Mack), Sympos1um, Southeastern Section of
Geological Society of America; Stratigraphy, sedimentology, and
paleoecology of Miss1551ppian-Pennsylvan1an rocks.

'" 1980, co-leader (and Greg H. Mack and Johnny A. Waters), field trlp,

Southeastern Section .of Geological Society of America; Depositional.

setting of the: M1s51551pp1an Hartselle Sandstone and lower Bangor
Limestone in northwest Alabama. :
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Professional activities (continued):

1980, 1981, 1982, stop-discussion leader, American Association of
Petroleum Geologists Field Seminar (John M. Dennison, leader);
Paleozoic stratigraphy and Appalachian exploration trends.

1980, participant, Society of Economic Paleontologists and Mineralogists,
Research Conference; Modern shelf and ancient cratonic sedimentation.

1980, co-leader (and Thornton L. Neathery), field trip, Geological
Society of America Annual Meeting; Tectonic framework of the
Appalachian orogen in Alabama.

1981, speaker and field trip leader, University of Alabama, Conference on
Petroleum Geology of Alabama.

1981, co-convenor (and James F. Tull), Geological Society of America,
Penrose Conference; Timing of orogenlc activity in the Appalachian-
Caledonian system. -

1981, participant and speaker, field trips and conference, International
Geologlcal Correlation Program - Caledonide Orogen Project;
Caledonides in Scandinavia.

1981, speaker, Appalachian Basin Industrial Associates, seminar.

1982, speaker,’Conference on Aeromagnetic Mapping.

1982, co-convenor (and James F. Tull), Symposium, Southeastern and
Northeastern Sections of Geological Society of Americaj Tlmlng of
orogenic events in the Appalachians.

1982, speaker, Appalachian Basin Industrial Associates, seminar.

1982, participant, North American Continent-Ocean Transects Program.

1982, co-convenor (and George W. Viele), Geological Society of America,
Penrose Conference; Tectonic history of the Ouachita orogen.

1982, speaker, Alabama Geological Survey, Cbnference,on Energy.

1982, speaker, field trip, Geological Society of America Annual Meeting;
Geology of Ouachita Mountains.

1982, co-convenor (and George W. Viele), Symposium, Geological Society
of America Annual Meeting; The Ouachita orogen.

1982, co-leader (and James F. Tull, Thornton L. Neathery, Greg H. Mack,
and Benjamin A. Ferrill), field trip, Geological Society of America
Annual Meeting; Appalachian thrust belt in Alabama: tectonics and
sedimentation. )

1983, speaker, Conference on Aeromagnetic Mapping.

1983, speaker, Appalachian Basin Industrial Associates, seminar.

1983, co-leader (and James F. Tull, Thornton L. Neathery, Benjamin A.
Ferrill, W. Edward Osborne, and Michael W. Szabo), field trip, Gulf
Coast Association of Geological Societies; Appalachian thrust belt in

~ Alabama: tectonics and sedimentation.

1984, participant, Geological Society of America, Penrose Conference;
The West African connection.

1984, co-convenor (and Wallace D. Lowry), Symposium, Southeastern and
North-Central Sections of Geological Society of Amerlca, Tectonics and
sedimentation of the southern Appalachians.

1984, co-convenor (and Laurence L. Sloss), Symposium, Southeastern and
North-Central Section of Geological Society of America; Tectonics and
‘sedimentation of the eastern North American craton. o

1984, participant, North Atlantic Treaty Organization Advanced Studies
Institute; Geologlcal synthe51s of the Caledonian rocks of the United
Kingdom. v .
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‘iProfeSsional activities (continued):

1984, speaker, Internatlonal Ceolog1ca1 Correlation Prograr - Caledonlde
Orogen Project; Caledonides in the British Isles.

1984, co-leader (and Thornton L. Neathery, W. Edward Osborne, Mlchael W.
Szabo, Richard H. Groshong; Jr.; and Benjamin As Ferrill), Annual '
Field Trip of Alabama Geologlcal Society; Appalachlan thrust belt in

! v " Alabama. :

L I 1985, speaker (and R. G. Martin), Symp051um, Cornell Program for the

’ Study of the Contlnents, The structure and evolution of the Gulf of

L . © Mexico and surrounding regions. L '

§W§. S ‘ 1985, speaker, University of Alabama: School of Mines and Energy

' o o Development, External Advisory Council.
1985, ‘speaker, Appalachlan Ba51n Industr1al~Associates; seminar. .

Presented 36 papers:at profe551onal meetlngs
Geological Soc1ety of -America
" Southeastern Section of Geological Society of America
South-Central Section of Geological Society of America
. Northeastern Section of Geological Society of America
ry Gulf Coast Association of Geologlcal ‘Societies
Rl 'v Alabama Academy of Science
o International Geological Correlation Program Conference
ey . _ International Conference on Basement Tectonics'
! bl , International Congress of Carboniferous Stratigraphy and Geology
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 Professional activities (continued):

Invited speaker at:

1968,
1969,

1970,
1973,
1975,

19717,
11978,

1979

1980,
1982,

1983,

1984,

1985,

Mississippi Geologlcal Soc1ety
Alabama Geological Society
University of North Carolina
Louisiana State University
Queens College of City University of New York
Auburn University .
Un1vers1ty of Georgia

Georgia Institute of Technology
West Georgia College
University of Kentucky
Unlver31ty of Georgia

University of Alabama

Florida State University

Monmouth College (Visiting Dlstlngu1shed Scholar)
United States Geological ‘Survey, Reston
University of Alabama at Birmingham

Texas A&M University

New Orleans Geological Society

University of Texas at Austin :
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